From: Darlene Schanfald

Subject: [EXTERNAL] Interesting WDFW communication with Pacific Coast Shellfish Industry and Taylor Shellfish
Date: Wednesday, April 15, 2020 9:33:02 PM
Attachments: wdfw-aquaculture-impacts-chapman 2000-2002.pdf

ATT00001.txt

I found this WDFW-Pacific Coast Shellfish Industry dialogue on shellfish in an email file.
Page 4, 14. “...protection of the marine ecosystems is the ultimate objective,”

Read to the bottom for communications with Bill Dewey.

Whatever volunteer oversight regs that were approved, they were insufficient according to Judge Lasnik’s NWP48
2019 decision.
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July 2, 2002

Pacific Coast Shellfish Growers Association
Attention: Robin Downey, Executive Director
120 State Avenue NE #142

Olympia, Washington 98501

SUBJECT: WDFW Comments - April, 2002 Draft Environmental Codes of Practice for
the Pacific Coast Shellfish Industry

Dear Ms. Downey:

The Washington Department of Fish and Wildlife (WDFW) has reviewed the above referenced
Draft Environmental Codes of Practice for the Pacific Coast Shellfish Industry dated April 2002
and we offer the following comments for your consideration:

1. Public Relations

Much of the Codes of Practice is written to convince the public that the shellfish industry is a
good environmental steward and that further regulation of the industry is unnecessary. While
this may be a valuable objective for the shellfish industry, it seems out of place as the primary
focus for the Codes of Practice given the Codes’ stated objective is to “provide a framework for
developing individual farm plans that implement best management practices”. The Codes of
Practice and the shellfish industry would be better served by developing a framework that
provides the growers with the information they will need to develop meaningful farm plans.
The environmental stewardship of the growers can then be evaluated by their commitment to
participate in the program.

2. No Washington State Regulation of Commercial Shellfish Farm Operations

The Codes of Practice Executive Summary states “It is assumed that the growers will abide by or
exceed all legal requirements already imposed upon their operations.” The Executive Summary
also states “Compliance with existing regulations is mandatory and defines the terms under
which shellfish farmers are licensed and permitted to operate.” Though WDFW supports the
intent of these statements, they are misleading given that the Code of Practice fails to inform the
reader that the operations of the commercial shellfish industry in Washington State are currently
unregulated at the state level. To date, the Washington Department of Agriculture has failed to
develop or adopt rules that address the risks and impacts to marine habitats and natural resources
that can result from commercial shellfish operations. As such, assurance that the shellfish
growers will comply with existing regulations provides the public no guarantee that the marine
habitats and natural resources in Washington are or will be protected.

3. Shellfish Industry Self Regulation
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The Codes of Practice Executive Summary states “ This document is intended to serve as a
guideline for developing, complying with and monitoring best management practices for
shellfish aquaculture operations.” In the absence of state regulations in Washington that address
the potential risks and impacts to marine habitats and natural resources that can result from
commercial shellfish operations, the Codes of Practice appears to be built on the premise that the
shellfish industry or the individual shellfish grower is willing and able to self regulate their
operations in the interest of protecting marine habitats and natural resources. The Codes of
Practice needs to provide more detailed information specific to the mechanics for how the
shellfish industry intends to implement, monitor and comply with best management practices for
shellfish aquaculture operations.

4. Farm Plan Motivation

In the absence of state regulations in Washington that address the risks and impacts to marine
habitats and natural resources that can result from commercial shellfish operation, it is unclear
what will motivate the shellfish industry’s diverse membership to develop, monitor and comply
with a best management practice farm plan. What assurance does the public have that marine
habitat and natural resources will be protected through the proposed Codes of Practice?

5. Shellfish Operations Not Identified

In order for the Codes of Practice to be a useful foundation upon which to build a shellfish farm
plan and to inform the public about shellfish grower operations, it is essential that all of the
current shellfish farm operations be identified and described in detail. Some aquaculture
operations are noticeably absent from the Code such as mowing or rototilling eelgrass habitat in
preparation for oyster bottom culture. Other operations such as spraying Carbaryl are only
mentioned briefly.

6. Impacts Not Identified or Not Linked to Specific Operations

Though WDFW supports the stated goal of the Codes of Practice to “provide a framework for
developing individual farm plans that implement best management practices”, the Code of
Practice does not identify all the potential operational risks and impacts of the shellfish industry
on the environment. As a consequence, the Codes do not fully inform the public or the
growers about the shellfish industry. It will be impossible for a shellfish grower to develop a
meaningful farm plan without fully understanding the potential negative risks and impacts to
marine habitats and natural resources associated with his farm operations. It will also be
impossible for the public sector to have confidence in a farm plan if there is a perception that all
the potential environmental risks and impacts have not been identified and addressed. WDFW,
in cooperation with representatives of the aquaculture industry, developed a matrix that links
specific potential environmental impacts and risks to specific aquaculture operations (see
attachment). The table is first and foremost an educational tool. It fully informs the public and
farmer with regard to the potential negative risks and impacts associated with shellfish farm
operations. It addition, the table is a tool that enables a shellfish grower to identify all the
potential environmental risks and impacts specific to the operations of his farm and to develop a
farm plan that specifically addresses these potential risk and impacts.






July 2, 2002
Page 3

7. Benefits Not Linked to Specific Operations

Though the Codes of Practice emphasizes the “Beneficial” impacts of shellfish culture, they do
not link specific farm operations with specific environmental benefits. ~The Codes should
include a table from which a shellfish grower and the public can clearly link specific
environmental benefits with specific farm operations. The table can then be used as an
educational tool as well as a tool that enables a shellfish grower to identify all the potential
environmental benefits specific to the operations of his farm and to develop a farm plan that
maximizes these operations.

8. Comparing Operational Impacts and Benefits

Tt is the responsibility of the shellfish industry and the individual growers to demonstrate through
the farm plan and subsequent monitoring that the farming operations of the industry and the
individual farms do not result in a net loss of habitat and habitat functions with a consequent
impact to fish and wildlife resources. The Codes of Practice do not provide a model that
compares operational benefits with operational impacts. For example, how does a shellfish
grower demonstrate that the impacts of rototilling 20 acres of intertidal eelgrass habitat in May is
offset by the benefits of 20 acres of bottom cultured oysters? Without a model that establishes a
science based currency for comparing and exchanging operational benefits with operational
impacts, it will be impossible for a shellfish grower to defend that his farm plan, with its unique
mix of best management operations, achieves no net loss of marine habitat and habitat functions.

9. Research

WDFW supports and encourages the shellfish industry’s interest and pursuit of research that
more clearly defines the impacts and benefits of the shellfish industry operations. It is essential
that the shellfish farm plans be built upon a science foundation. However, until research
provides the science to support the development of a model that establishes a currency for
comparing and balancing operational benefits with operational impacts, it is only prudent to err
in favor of the marine habitats and resources by taking a very conservative approach to assigning
value to the identified beneficial values of shellfish aquaculture.

10. Suggested Operational Strategies

For each shellfish culture category, the list of “Suggested Strategies™ does not include strategies
that address all the potential operational risks and impacts to the environment that can be
associated with the shellfish culture category. For example, the “Suggested Strategies” for
oyster culture do not address impacts to eelgrass, macro algae, herring spawn, or juvenile
salmon. The absence of suggested strategies to address all of the potential risks and impacts
give the farmer and the public the impression that the industry does not consider these impacts
important or that the industry can not avoid these risks and impacts. As a consequence, the
Codes do not fully inform the public or the growers about the shellfish industry. It will be
impossible for a shellfish grower to develop a meaningful farm plan without fully understanding
the full range potential operational strategies available to avoid and minimize operational risks
and impacts to marine habitats and natural resources associated with the operations of his farm.
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11. Timing Restrictions

The “Suggested Strategies” do not include timing restrictions as a tool for avoiding and
minimizing operational risks and impacts to critical marine fish and wildlife resources.
Though timing restrictions for the protection of critical marine fish and wildlife resources vary
for each resource and between areas, it is an important tool that should highlighted as an
important strategy for minimizing and avoiding operational impacts.

12. Monitoring

The check lists provided by the Codes of Practice to help shellfish growers develop farm and
monitoring plans do not include all the operational risks and impacts to marine habitats and
natural resources that should be considered.  As a consequence, a grower is unable to develop a
farm plan that addresses all the operations specific to his farm that potentially impact marine
habitats and natural resources or to develop a monitoring plan that focuses on high risk
operations.  If high risk farm operations are ignored, measuring (monitoring) the successes and
failures of the industry to protect marine habitats and resources is impossible.

13. Compliance

The Codes of Practice states “This is a voluntary program™. The development of a farm plan,
implementation of the farm plan and the monitoring of the farm operations are left to the
discretion of the individual shellfish growers. Voluntary participation offers the public little or
no assurance that the marine habitats and natural resources will be afforded protection by the
shellfish industry as a whole. As a voluntary program, the growers and the industry continue to
be unaccountable in Washington for the potential operational risks and impacts to marine
habitats and natural resources.

14. ESA Species

The Codes of Practice should not just focus on ESA species. Though it may be appropriate to
develop best management practices that focus on the protection of key target species, it is
important for the Codes of Practice to bear in mind that protection of the marine ecosystem is the
ultimate objective.

Thank you for the opportunity to comment on this document. If you have any questions, please
contact Brian Williams at (360) 466-4345, extension 250, or Pat Chapman at (360) 902-2571.

Sincerely,
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Gayle Kreitman
Regulatory Services Section Manager
Habitat Program

Attachment
GK:bw,pc:pe

CCl

Steve Landino

Branch Chief

National Marine Fisheries Service
510 Desmond Drive SE

Suite 103

Lacey WA 98503

Bob Iwamoto

Director, REUT Division

National Marine Fisheries Service
Northwest Fisheries Science Center
Seattle WA 98112

Greg Hueckel, WDFW
Steve Penland, WDFW
Pat Chapman, WDFW
Brian Williams, WDFW






AQUACULTURE -FISH RELATED IMPACTS
5/17/00 Draft

SUGGESTED STRATEGY FOR WAC DEVELOPMENT
Task 1.  For each aquaculture category identify fish impacts of concern
Task 2.  For each fish related impact of concern identified above in task 1, identify specific aquaculture
activities that may cause the fish impact of concern.
Task 3.  For each aquaculture activity that may cause a fish impact of concern identified in task 2, identify
existing or develop new WACs that provides fish life protection for that activity.

Existing Common Marine WACs.

Existing project category WACs

Existing timing closure WACs

General Aquaculture WACS not already in existence

Specific WACs unique to activities in each aquaculture category that are not in
WAC categories 3(a), 3(b), 3(¢) or 3(d) above.

oo op

1. Oyster Rack Culture

a. loss of marine vegetation habitats and functions

WACshade cast from rack/oysters

WACphysical disturbance from operation activities in vicinity of racks

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACshade cast from rack/oysters

WAC physical disturbance from operation activities in vicinity of racks

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

2. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

h. loss of habitat functions from disrupting longshore sediment transport

WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated
j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation, harvest, and maintenance activities conducted when site is inundated
k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance during installation, maintenance and harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

Aquaculture-Fish Impacts Page 1 of 22
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WACphysical destruction of epibenthic invertebrates
WACpredation of juvenile fish frightened to deep water
m. unavoidable fish and habitat related impacts
WACprojects should incorporate mitigation measures

2. Oyster Bottom Culture - Bags/Cages

a. loss of marine vegetation habitats and functions

WACshade cast by cages

WACphysical displacement in footprint of bags and cages

WACphysical disturbance from operation activities

b. loss of epiphyte habitats and functions

WACshade cast by cages

WACphysical displacement in footprint of bags and cages

WACphysical disturbance from operation activities shade cast by cages

c. loss of intertidal salt marsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation, maintenance and operation activities
e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach accesses

h. loss of habitat functions from disrupting longshore sediment transport
WACwave dampening that diminishes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACactivities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACactivities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical impact during installation and operation

I mortality of fish resources from physical and chemical impacts of installation and operation
WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WAC physical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

3. Floating Longlines
a. loss of marine vegetation habitats and functions
WACshade cast from long lines/oysters
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WAC physical disturbance anchor installation and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACshade cast from longline/oysters

WACphysical disturbance from anchor installation and prop scour

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation and prop scour

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

1. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation, harvest, and maintenance activities

J. disturbance of herring, smelt and sandlance schooling and spawning behavior
WAC nstallation, harvest, and maintenance activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

4. Floating Raft Culture

a. loss of marine vegetation habitats and functions

WACshade cast from rafts

WAC physical disturbance anchor installation, float grounding and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WACshade cast from rafts

WACphysical disturbance from anchor installation, float grounding and prop scour

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

WACphysical disturbance during raft maintenance conducted on the beach

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation, prop scour, raft maintenance on the
beach

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage
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g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

W AC installation, harvest, and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation, harvest, and maintenance activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACTtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

5. Predator Control Netting

a. loss of marine vegetation habitats and functions

WACshade cast from rack/oysters

WAC physical disturbance from operation activities in vicinity of racks

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WAC sshade cast from rack/oysters

WACphysical disturbance from operation activities in vicinity of racks

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WACinstallation, harvest, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior

WAC physical disturbance of site substrate and vegetation during installation, maintenance and
harvest activities

I. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WAC toxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WAC physical destruction of epibenthic invertebrates

WAC predation of juvenile fish frightened to deeper water
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WACentrapment of adult and juvenile crab and fish under net
m. unavoidable fish and habitat related impacts
WACprojects should incorporate mitigation measures

6. Shellfish Seed Collection

a. loss of marine vegetation habitats and functions

WACshade cast from floats, racks, cages

WAC physical disturbance from operation activities, oyster shell bags, oyster shell in vicinity
b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WACshade cast from floats, racks, cages

WAC physical disturbance from operation activities, oyster shell bags, oyster shell in vicinity
c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

h. loss of habitat functions from disrupting longshore sediment transport

WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance during installation, maintenance and harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WAC predation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

7. Net Pen Culture For Harvest - review guidelines

a. loss of marine vegetation habitats and functions

WACshade cast from floating walkways

WAC physical disturbance of anchor installation, float grounding and prop scour
b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
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WACshade cast from floating walkways

WACphysical disturbance from anchor installation, float grounding and prop scour

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

WAC physical disturbance during raft maintenance conducted on the beach

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation, prop scour, raft maintenance on the
beach

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellancous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACtoxic response to deleterious materials

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

8. Net Pen Culture For Release - review guidelines

a. loss of marine vegetation habitats and functions

WACshade cast from rafts

WACphysical disturbance anchor installation, float grounding and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WACshade cast from rafts

WAC physical disturbance from anchor installation, float grounding and prop scour

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

WAC physical disturbance during raft maintenance conducted on the beach

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from anchor installation, prop scour, raft maintenance on the
beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
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WAC installation, harvest, and maintenance activities

l. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

9. Nori Pole Culture

a. loss of marine vegetation habitats and functions

WACshade cast from poles and hanging vegetation

WAC physical disturbance pole installation and maintenance

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WACshade cast from poles and hanging vegetation

WACphysical disturbance from pole installation and maintenance

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

h. loss of habitat functions from disrupting longshore sediment transport

WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WACinstallation, harvest, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior

WAC physical disturbance of site substrate and vegetation during installation, maintenance and
harvest activities

l. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures
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10. Nori Raft Culture

a. loss of marine vegetation habitats and functions

WACshade cast from rafts

WAC physical disturbance anchor installation, float grounding and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WACshade cast from rafts

WACphysical disturbance from anchor installation, float grounding and prop scour

¢. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

WACphysical disturbance during raft maintenance conducted on the beach

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation, prop scour, raft maintenance on the
beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACinstallation, harvest, and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC nstallation, harvest, and maintenance activities

. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACTtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

11. Beach Graveling - New and Maintenance

a. loss of marine vegetation habitats and functions

WAC physical displacement from gravel placement

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from gravel placement

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACHines in gravel introduced into water

WACphysical disturbance of the bed during gravel placement

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials
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WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACinstallation and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance of site substrate and vegetation during installation and maintenance
|. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WAChburial of juvenile and adult dungeness crab

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

12. Pacific Herring Spawn on Kelp Pens

a. loss of marine vegetation habitats and functions

WAC prop scour from operation activities in vicinity of pens

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACprop scour from operation activities in vicinity of pens

d. loss of habitat functions from increased siltation

WACprop scour of bed from operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage from pens

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACboat disturbance during installation and operation activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACboat disturbance during installation and operation activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WAC predation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

13. Baitfish Holding Ponds
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a. loss of marine vegetation habitats and functions

WAC prop scour from operation activities in vicinity of ponds

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC prop scour from operation activities in vicinity of ponds

d. loss of habitat functions from increased siltation

WACprop scour of bed from operation activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage from pens

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WAChboat disturbance during installation and operation activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACboat disturbance during installation and operation activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

14. New Road On Beach

a. loss of marine vegetation habitats and functions

WAC physical displacement from gravel placement

WAC physical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from gravel placement

WACphysical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC fines in road bed material introduced onto the beach

WACphysical disturbance of the bed during road bed materials placement
WACphysical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with motorized equipment

f. loss of sediment quality from debris and deleterious materials
WACspillage of petroleum products associated with motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of intertidal substrate for construction of beach access and roadway
i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation and maintenance activities conducted when site is inundated
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j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC installation and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of site substrate and vegetation during installation and maintenance
1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WAChburial of juvenile and adult dungeness crab

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

15. Artificial Reefs

a. loss of marine vegetation habitats and functions

WAC physical disturbance from installation of reef materials

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC physical disturbance from installation of reef materials

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation of reef materials

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated reef construction

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with reef construction

WACuse a debris materials for reef construction

g. loss of substrate functions from altering substrate composition and compaction
WAC loss of substrate character suitable for geoduck

WAC loss of substrate suitable for flatfish species

WACloss of substrate suitable for dungeness crab

h. loss of habitat functions from disrupting longshore sediment transport
WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACreef construction and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACreef construction and maintenance activities

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of bed during reef construction

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACphysical destruction of epibenthic invertebrates
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WACpredation of juvenile fish frightened to deep water
WACgeoduck lost during reef construction
WACdungeness crab lost during reef construction

m. unavoidable fish and habitat related impacts
WACprojects should incorporate mitigation measures

16. Intertidal Longlines

a. loss of marine vegetation habitats and functions

WACshade cast from longlines/oysters

WAC physical disturbance from operation activities in vicinity of longlines

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates

WAC shade cast from longlines/oysters

WACphysical disturbance from operation activities in vicinity of longlines

¢. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

h. loss of habitat functions from disrupting longshore sediment transport

WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior

WACphysical disturbance of site substrate and vegetation during installation, maintenance and
harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

17. Dike Construction
a. loss of marine vegetation habitats and functions
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WAC physical displacement from dike construction

WACphysical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from dike construction

WACphysical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

WAC physical displacement from dike construction

d. loss of habitat functions from increased siltation

WAC fines from dike construction material introduced onto the beach

WAC physical disturbance of the bed during placement of dike construction material
WAC physical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with motorized equipment
WACuse of construction debris for dike construction

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACraising the tidal elevation of the bed

WACaltering fine substrate to larger substrate materials

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WAC installation and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of bed during construction and maintenance

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WACburial of juvenile and adult dungeness crab

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

18. Flupsy

a. loss of marine vegetation habitats and functions

WACshade cast from rafts

WAC physical disturbance anchor installation, float grounding and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACshade cast from rafts

WAC physical disturbance from anchor installation, float grounding and prop scour
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c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

WAC physical disturbance during raft maintenance conducted on the beach

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation, prop scour, raft maintenance on the
beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WACinstallation, harvest, and maintenance activities

|. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

WACjuvenile fish entrainment into saltwater intake

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

19. Bottom Culture - Loose Oysters

a. loss of marine vegetation habitats and functions

WACphysical displacement from oyster placement

WAC physical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from oyster placement

WACphysical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC physical disturbance of the bed during installation and harvest

WACphysical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

W ACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition
WACmodification of intertidal substrate by concentrating loose oysters
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i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACinstallation and harvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC installation and harvest activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance of site substrate and vegetation during installation and harvest

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

20. Shellfish Harvesting

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WACphysical modification of intertidal substrate from harvest activity

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACharvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of substrate and vegetation from harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water
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m. unavoidable fish and habitat related impacts
WAC projects should incorporate mitigation measures

21. Sand Shrimp Harvest

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WACphysical modification of intertidal substrate from harvest activity

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACharvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WAC predation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

22. Hydraulic Clam Harvest

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC physical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

WAC physical disturbance from harvest activities

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials
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WACsspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WACphysical modification of intertidal and shallow subtidal substrate from harvest activity
1. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACharvest activities conducted when site is inundated

J- disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

WACjuvenile fish entrainment into the intake for the hydraulic dredge

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

23. Driving On Beach

a. loss of marine vegetation habitats and functions

WACphysical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance equipment operation at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate compaction

WAC substrate compaction from equipment operation on the beach

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACoperation of motorized equipment on the beach when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACoperation of motorized equipment on the beach when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC operation of motorized equipment on the beach when site is inundated

1. mortality of fish resources from physical and chemical impacts of operating motorized
equipment on the beach

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide
WACphysical destruction of epibentPic invertebrates
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WACpredation of juvenile fish frightened to deep water
WACphysical destruction of juvenile and adult dungeness crab
WACphysical destruction of clams

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

24. Eelgrass Mowing

a. loss of marine vegetation habitats and functions

WAC physical destruction from mowing activity

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from mowing activity

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from mowing activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACmowing activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACmowing activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of site substrate and vegetation during mowing activities
1. mortality of fish resources from physical and chemical impacts of mowing activities
WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WAC physical destruction of adult and juvenile crab

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

25. Eelgrass Rototilling

a. loss of marine vegetation habitats and functions

WAC physical destruction from rototilling activity

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from rototilling activity

c. loss of intertidal saltmarsh habitat and functions
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WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from rototilling activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated motorized equipment

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of intertidal substrate compaction character

WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACT ototilling activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACTototilling activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of site substrate and vegetation during rototilling activities
l. mortality of fish resources from physical and chemical impacts of rototilling
WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WAC physical destruction of adult and juvenile crab

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

26. Dike Maintenance

a. loss of marine vegetation habitats and functions

WAC physical displacement from dike maintenance

WACphysical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from dike maintenance

WAC physical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

WACphysical displacement from dike maintenance

d. loss of habitat functions from increased siltation

WAC fines from dike maintenance material introduced onto the beach
WACphysical disturbance of the bed during placement of dike maintenance material
WAC physical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with motorized equipment

f. loss of sediment quality from debris and deleterious materials
WACspillage of petroleum products associated with motorized equipment
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WACuse of construction debris for dike maintenance

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACraising the tidal elevation of the bed

WAC conversion of fine grain substrate to larger substrate materials

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WACinstallation and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of bed during construction and maintenance

l. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WAC physical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WAChburial of juvenile and adult dungeness crab

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

27. Geoduck Tubes

a. loss of marine vegetation habitats and functions

WAC physical disturbance from installation activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC physical disturbance from installation activities

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WAC installation activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance during installation activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials
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WACholes/depressions in beach that trap juveniles during low tide
WAC physical destruction of epibenthic invertebrates

WAC predation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

28. Harvest of Wild Stocks

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC physical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WACphysical modification of intertidal substrate from harvest activity

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACharvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance of substrate and vegetation from harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WAC predation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

29. Hydraulic Oyster Dredging

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions
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WACphysical disturbance at beach access sites

WACphysical disturbance from harvest activities

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WACphysical modification of intertidal and shallow subtidal substrate from harvest activity
i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACharvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

]. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WAC predation of juvenile fish frightened to deep water

WACjuvenile fish entrainment into the intake for the hydraulic dredge

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

30. Pest Control

a. loss of marine vegetation habitats and functions

WAC physical disturbance

WACchemical disturbance

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance

WACchemical disturbance

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACactivities conducted when site is inundated
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j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACactivities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance

1. mortality of fish resources from physical and chemical impacts

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide
WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

31. Clam and Geoduck Harvest

a. loss of marine vegetation habitats and functions

WAC physical disturbance from harvest activities

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from harvest activities

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from harvest activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access
WAC physical modification of intertidal substrate from harvest activity

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACharvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACharvest activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of substrate and vegetation from harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WAC physical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures
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32. Oyster Shell Placement

a. loss of marine vegetation habitats and functions

WACphysical displacement from oyster placement

WAC physical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC physical displacement from oyster placement

WAC physical displacement from equipment operation on beach

¢. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of the bed during installation and harvest

WACphysical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition
WACmodification of intertidal substrate by concentrating loose oysters

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation and harvest activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation and harvest activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance of site substrate and vegetation during installation and harvest
1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

33. Opyster Stake Culture

a. loss of marine vegetation habitats and functions

WAC shade cast from poles and hanging vegetation

WAC physical disturbance pole installation and maintenance

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACshade cast from poles and hanging vegetation

WACphysical disturbance from pole installation and maintenance

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation
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WAC physical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction

WACmodification of upper intertidal substrate for construction of beach access

h. loss of habitat functions from disrupting longshore sediment transport

WACwave dampening that changes longshore sediment transport

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior

WAC installation, harvest, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior

WACphysical disturbance of site substrate and vegetation during installation, maintenance and
harvest activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and

operation

WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WAC physical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

34. Oyster Bed Harrowing

a. loss of marine vegetation habitats and functions

WAC physical destruction from rototilling activity

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical disturbance from rototilling activity

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WAC physical disturbance of bed from rototilling activities

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated motorized equipment

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of intertidal substrate compaction character
WACmodification of upper intertidal substrate for construction of beach access
i. disturbance of juvenile salmon migration, rearing, and refuge behavior
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WACT ototilling activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACTrototilling activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WAC physical disturbance of site substrate and vegetation during rototilling activities
1. mortality of fish resources from physical and chemical impacts of rototilling
WACtoxic response to deleterious materials

WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WACphysical destruction of adult and juvenile crab

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

35. Channel Stabilization

a. loss of marine vegetation habitats and functions

WAC physical displacement from dike maintenance

WACphysical disturbance from equipment operation on beach

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WACphysical displacement from dike maintenance

WAC physical displacement from equipment operation on beach

c. loss of intertidal saltmarsh habitat and functions

WAC physical disturbance at beach access sites

WAC physical displacement from dike maintenance

d. loss of habitat functions from increased siltation

WAC fines from dike maintenance material introduced onto the beach
WACphysical disturbance of the bed during placement of dike maintenance material
WAC physical disturbance of bed from equipment operating on the beach

e. loss of water quality from deleterious materials

WACspillage of petroleum products associated with motorized equipment

f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with motorized equipment

WACuse of construction debris for dike maintenance

WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACraising the tidal elevation of the bed

WACconversion of fine grain substrate to larger substrate materials

i. disturbance of juvenile salmon migration, rearing, and refuge behavior

WAC Cinstallation and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance of bed during construction and maintenance

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
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operation

WACtoxic response to deleterious materials
WACholes/depressions in beach that trap juveniles during low tide
WACphysical destruction of epibenthic invertebrates
WACpredation of juvenile fish frightened to deep water
WAChburial of juvenile and adult dungeness crab

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures

36. Mid Water Culture

a. loss of marine vegetation habitats and functions

WAC shade cast from long lines/oysters

WAC physical disturbance anchor installation and prop scour

b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC shade cast from longline/oysters

WACphysical disturbance from anchor installation and prop scour

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from anchor installation and prop scour

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
f. loss of sediment quality from debris and deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation, harvest, and maintenance activities

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation, harvest, and maintenance activities

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACpredation of juvenile fish frightened to deep water

m. unavoidable fish and habitat related impacts

WAC projects should incorporate mitigation measures

37. Salt Water Intake and Discharge

a. loss of marine vegetation habitats and functions

WACshade cast from intake and discharge structures

WAC physical disturbance from installation of intake and discharge structures
b. loss of epiphyte habitats and functions and associate epibenthic invertebrates
WAC shade cast from intake and discharge structures
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WAC physical disturbance from installation of intake and discharge structures

c. loss of intertidal saltmarsh habitat and functions

WACphysical disturbance at beach access sites

d. loss of habitat functions from increased siltation

WACphysical disturbance of bed from installation and operation activities

e. loss of water quality from deleterious materials

WAC spillage of petroleum products associated with boats and motorized equipment
WACdischarge of highly saline water

WACdischarge of water with low dissolved oxygen

f. loss of sediment quality from debris and deleterious materials

WACspillage of petroleum products associated with boats and motorized equipment
WACmiscellaneous garbage

g. loss of substrate functions from altering substrate composition and compaction
WACmodification of upper intertidal substrate for construction of beach access

i. disturbance of juvenile salmon migration, rearing, and refuge behavior
WACinstallation and maintenance activities conducted when site is inundated

j. disturbance of herring, smelt and sandlance schooling and spawning behavior
WACinstallation, and maintenance activities conducted when site is inundated

k. disturbance of dungeness crab adult and juvenile reproduction, rearing and refuge behavior
WACphysical disturbance during installation and maintenance

1. mortality of fish resources from physical and chemical impacts of installation, harvest, and
operation

WACtoxic response to deleterious materials

WACtoxic response to discharge water chemistry (low dissolved oxygen or high salinities)
WACholes/depressions in beach that trap juveniles during low tide

WACphysical destruction of epibenthic invertebrates

WACpredation of juvenile fish frightened to deep water

WACjuvenile fish entrainment into the saltwater intake

m. unavoidable fish and habitat related impacts

WACprojects should incorporate mitigation measures
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From: Bill Dewey <BillD@taylorshellfish.com>

To: "'Pat Chapman'" <CHAPMPFCQRdfw.wa.gov>
Date: 5/17/00 12:22pm
Subject: RE: status HPA/HCP, draft aquaculture rules?

I appreciate your thoughts on this Pat. So far I am only mildly panicked.

I believe I understand the challenge of adopting rules by reference. I'm
thinking for this to work the ECOP would need to be subjected to a some sort
of public process and would be a formal document recognized by WDEW. If it
were to be amended, it would have to be with WDFW approval. I'm thinking
there must be a simpler process than it could be subjected to for changes
other than a full blown rule revision. Maybe I'm wrong to assume this.
Guess I need an attorney's help here. Maybe Jay Geck could give us some
guidance on this.

As far as ESAing the HPA, this as I mentioned is something we are discussing
with NMFS as well. It may be that the ECOP developed into an HCP is an
alternative to the HPA/HCP. It is at least worth putting on the table for
discussion. Hopefully NMFS can be a the next meeting so we can have a
meaningful dialogue on which would be the preferred approach.

I would appreciate it if you would keep me posted on progress related to
this at WDFW.

Regards,
Bill Dewey

————— Original Message-----

From: Pat Chapman [mailto:CHAPMPFC@dfw.wa.gov]

Sent: Tuesday, May 16, 2000 9:00 LM

To: BillD@taylorshellfish.com

Subject: RE: status HPA/HCP, draft aquaculture rules?

Thanks for sending your thoughts on the rule development process and the
industry's desire to use ECOP to the greatest extent. I appreciate vyour
position and applaud your development of ECOP. Let me say that we'wve not
yet determined what rules are required or even IF any are required, so don't
panic yet!

While it seems reasonable to reference ECOP in rule requiring the industry
to follow them, we are not allowed to adopt rules by reference. In other
words, we can't legally adopt a rule which says "follow xyz manuzl and all
its requirements” because unless the manual is adopted word for word, it has
not been subject to the public rule adoption process and can be changed at
any time. We are up against this issue with rules for other activities such
as bank protection (for which we wrote a best practices manual) and are
struggling with how to resolve it.

As T mentioned in our meeting last winter, WDFW's challenge is to comply
with ESA when issuing HPAs. Since we issue HPAs for aquaculture activities,
we must be sure they comply with ESA so that the applicant, WDFW and the






fish are all protected. Part of that challenge is to write meaningful rules
that can be complied with and that protect fish and habitat. We're
committed to working with you to try to achieve that.

Pat Chapman

Washington Dept. of Fish and Wildlife
600 Capitol Way N.

Olympia WA 98501-1091

{360) 902-2571

chapmpfcl@dfw.wa.gov

ce: "Hal Beattie (E-mail)" <beattjhb@dfw.wa.gov>, "Bri...
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