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Title
Final Environmental Impact Statement and Management Plan for the
Olympic Coast National Marine Sanctuary

Abstract
The National Oceanic and Atmospheric Administration (NOAA) proposes
to implement the designation of marine and intertidal coastal
waters adjacent to the Olympic Peninsula of Washington State, and
the submerged lands thereunder, as a National Marine Sanctuary.
The Final Environmental Impact Statement/Management Plan (FEIS/MP)
differs from the Draft Environmental Impact Statement/Management
Plan (DEIS/MP) in three significant ways. First, although the
preferred boundary in the Strait of Juan de Fuca is at Koitlah
Point both in the DEIS/MP and FEIS/MP, the study area has been
expanded, pursuant to public comments, to include waters of the
Strait of Juan de Fuca eastward to Observatory Point. Second, oil
and gas development is prohibited within the Sanctuary. Third, as
long as the permit exists authorizing the Navy to use Sea Lion Rock
as a practice bombing target, NOAA is imposing a condition on the
permit limiting access to the rock from November 1 through April
30. When, and if, the permit is revoked by the U.5. Fish and
Wildlife Service (USFWS), no practice bombing in the Sanctuary will
be allowed.

The Sanctuary boundary encompasses approximately 2,500 square
nautical miles (8,577 km?) of ocean waters, and submerged lands
thereunder, over the continental shelf, from the United
States/Canada international boundary to the southern boundary of
the Copalis National Wildlife refuge. The boundary extends from
Koitlah Point, near Neah Bay, due north to the United States/Canada
border, then proceeds in a northwesterly direction to a point just
north of Buoy Juliette where it intersects the Exclusive Economic
Zone (EEZ). The boundary then follows the EEZ in a westerly then
southwesterly direction where it intersects the 100 fathom isobath
at latitude 48°14 46"’N, longitude 125°40’59"W. The boundary
continues southeasterly in a straight line, approximating the 100
fathom isobath, to a point at latitude 47°57/13"N, longitude
125°29’13"W. There, it continues across the head of Juan de Fuca
Canyon by continuing southeasterly in a straight line to a point at
latitude 47°50701"N, longitude 125°05742"W. It then follows a
straight line in a more southerly direction to a point at latitude
47°40’05"N and longitude 125°04744"W. The boundary then
approximates the 100 fathom isobath to 47°35/05"N and longitude
125°00’00"W. The boundary then continues in a straight line in a
southerly direction, crossing the head of Quinault Canyon, to a
point west of the mouth of the Copalis River at latitude
47°07’45"N, longitude 124°58712"W. It then continues due east to
the shoreline. The coastal boundary of the Sanctuary reaches to
the mean higher high water line except when adjacent to either
Indian reservations or State owned land, where it extends only to
mean lower low water, cutting across the mouths of any rivers.



Part I of this (FEI3/MP) is the Executive Summary. It reviews the
authority for Sanctuary designation, the goals of the National
Marine Sanctuary Program, the purpose and need for designating a
national marine sanctuary off the Olympic Peninsula, the
socioeconomic consequences of designation, the manageability of the
area, and a description of the Sanctuary designaticn process.

Part II of the FEIS/MP describes the study area used for
determining a final preferred boundary alternative, including human
uses, natural resources, and the existing resource protection
regime. The area recommended for the propesed Sanctuary, boundary
alternative 4 (approximately 2,635 square nautical miles), provides
the habitat and setting for a distinctive assortmert of living and
non-living marine resources.

Part IIX examines the alternatives considered in developing the
proposal to designate & national marine sanctuary cff the Olympic
Peninsula. These alternatives were considered in terms of
achieving optimum protection for the ecosystem, improving
scientific knowledge of the area, promoting public understanding of
the value of the resources, minimizing overlap with existing
political jurisdictions and minimizing any harmful effects to the
area’s economy. Based on these criteria, preferred boundary,
management, and regulatory alternatives were selectezd.

Part IV of the FEIS/MP describes environmental and socioceconomic
consequences associated with each alternative.

Part V describes the management plan for the Sanctuary. This plan
is intended to ensure that all actions taken after lesignation will
meet stated Sanctuary objectives. Management acticas are
considered in four program categories: (1) Resourca protection;
(2) Research; (3) Education; and (4) Administration.

Volume II of the FEIS/MP contains the appendices inzluding the
Response to Comments and Designation Document.

Lead Agency: U.S5. Department of Commerce
National Oceanic and Atmospheric Administration
National Ocean Service
Office of Ocean and Coastal Resource Management

Contact: Rafael V. Lopez, Pacific Regional Maiager
Sanctuaries and Reserves Division
Office of Ocean and Coastal Resource Management
Naticnal Ocean Service/NOAA
1305 East West Highway, Suite 12108
Silver Spring, MD 20910
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PART I: EXECUTIVE SUMMARY
I. INTRODUCTTION

In accordance with Title III of the Marine Protection,
Research, and Sanctuaries Act (MPRSA), as amended, 16 U.S.C. §§
1431 et seq. (MPRSA), this FEIS/MP proposes the establishment of a
national marine sanctuary off the Olympic Peninsula of Washington
State to facilitate the long-term management, protection,
understanding and awareness of its resources and distinctive
attributes.

Title IITI of the MPRSA authorizes the Secretary of Commerce to
designate discrete areas of the marine environment having special
national significance as national marine sanctuaries so as to
ensure comprehensive management, conservation and protection of
their recreatiocnal, ecological, historical, research, educational,
or aesthetic resources and quality. The U.S. Congress directed
NoAaA (P.L. 100-627, section 205) to designate the Western
Washington Outer Coast (referred to herein as the Olympic Coast) as
a National Marine Sanctuary.



II. The National Marine Sanctuary Program

Consistent with the mission of developing a system of National
Marine Sanctuaries for the long-term benefit and enjoyment of the
public, the following policies were established for the program by
section 301(b) of the 1992 re-authorization of the MPRSA
(P.L. 102-587):

1. to identify and designate as naticnal marine sanctuaries
areas of the marine environment which are of special national
significance;

2. to provide authority for comprehensive and coordinated
conservation and management of these marine areas, and the
activities affecting them, in & manner which ccmplements
existing regulatory authorities;

3. to support, promote, and coordinate scientific research
on, and monitoring of, the resources of these marine areas,
especially long-term monitoring of these areas;

4. to enhance public awareness, understanding, appreciation,
and wise use of the marine environment;

5. to facilitate to the extent compatible with the primary
objective of resource protection, all public and private uses
of the resources of these marine areas not prohibited pursuant
to other authorities;

6. to develop and implement coordinated plans for the
protection and management of these areas with appropriated
Federal agencies, State and local governments, Native American
tribes and organizations, international organizations, and
other public and private interests concerned with the
continuing health and resilience of these marinz areas;

7. to create models of, and incentives for, ways to conserve
and manage these areas;

8. to cooperate with global programs encouraging
conservation of marine resources; and

9. to maintain, restore, and enhance living rasources by
providing places for species that depend upor tnese marine
areas to survive and propagate.

Thirteen National Marine Sanctuaries have been 2stablished
since the Program’s inception in 1972 (Figure 1):

1. The Monitor National Marine Sanctuary servas to protect
the wreck of the Civil War ironclad, U.8.S5. MONITOR. It was
designated in January 1975 and is located 16 miles scutheast

I-2
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Yorktown Fleet, York River, VA

Battle of the Atlantic/Cape Halteras, NC
Douglas Beach, Florida

Tampa Bay, Florida

Apalachee Bay, Florida

U.5.5. Tecumseh/Battle of Mobile Bay, AL
Westernmost Aleutians, Alaska
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of Cape Hatteras, North Carolina.

2. The Channel Islands National Marine Sanctuary, designated
in September 19380, encompasses 1252 square nau:ical miles of
offshore, nearshore and intertidal habitats roughly 20
nautical miles offshore of Santa Barbara, Cali:ornia. The
waters of the sanctuary support breeding habitat for five
species of seals and sea lions and thousands o:’ seabirds.

Over 20 additional species of whales and dolph.ns occur in the
sanctuary. Large nearshore forests of giant kelp provide a
nutrient rich environment for teeming populations of fish and
invertebrates. Several endangered species inhabit the
sanctuary including the gray, blue, humpback and sei whales,
southern sea cotters, Guadalupe fur seals, thes alifornia brown
pelican and the California least tern. The ocean floor
contains a wealth of prehistoric artifacts fron the Chumash
Indians and the remains of over 10C historic shipwrecks.

3. The Gray’s Reef National Marine Sanctuary designated in
January 1981, is a submerged live bottom coral reef located in
50-70 feet of water on the South Atlantic cont: nental shelf
17.5 nautical miles east of Sapelo Island, Georgia. The
Sanctuary enccompasses 17 square nautical miles Gray’s reef
consists of limestone outcroppings and ledges wup to six feet
in height which support a host of sessile inve:tebrates. It
is recognized as a highly productive and unusuiil habitat for a
wide variety of species including corals, trop..cal fish, and
sea turtles.

4, The Gulf of the Farallones National Marine Sanctuary,
designated in January 1981, encompasses %48 square miles off
the California coast just north of San Francisco. It provides
a habitat for a diverse array of marine mammal:, including
California’s largest breeding population of ha:bor seals,
along with California sea lions and elephant secals. Several
species of whales and dolphins live in or migrate through the
sanctuary. The Farallones Islands are home to one of the
largest concentration of breeding marine birds in the
continental United States. Nurseries and spawning grounds for
commercially valuable species of fish such as Dungeness crab,
Pacific herring and rockfish are within the sanctuary.

5. The Fagatele Bay National Marine Sanctuarv in American
Samoa was designated in August 1986. This .25 square mile
sanctuary surrounding an eroded volcano cratzar on the island
of Tutuila, contains deepwater coral terrace formations

that are unique to the high islands of the tropical Pacific.
It serves as habitat for a diverse array of narine flora and
fauna including the endangered hawksbill sea turtle and the
threatened green sea turtle.

6. The Cordell Bank National Marine Sanctuaryw, designated in
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May, 1989, encompasses 397 square nautical miles off the
central California coast, contiguous with the northern
boundary of the Gulf of the Farallones National Marine
Sanctuary. Due to a rare combination of oceanic conditions
and undersea topography, in a discrete well-defined area,
Cordell Bank and its surrounding waters provide a highly
productive marine environment for a rich variety of benthic
organisms as well as fish, marine mammals and seabirds.

7. The Florida Keys National Marine Sanctuary was designated
by the U.S. Congress, under the Florida Keys National Marine
Sanctuary and Protection Act (P.L. 101-605), on November 16,
1990. The Act designated an area of coastal waters off the
Florida Keys encompassing approximately 2600 square nautical
miles. This area includes the world’s third largest barrier
reef. The purpose of this Act is to protect Florida’s coral
reefs, one of the most diverse ecosystems in the world, from
harmful activities such as vessel groundings and pollution.
Upon implementation of the Management Plan, Key Largo and Looe
Key Sanctuaries, designated in 1975 and 1981, respectively,
will be incorporated into the Florida Keys National Marine
Sanctuary.

8. The Flower Garden Banks National Marine Sanctuary was
designated in November 1991. The Sanctuary is partitioned
into the East and West Flower Garden Bank. The East Flower
Garden Bank component, encompassing 19.20 square nautical
miles of ocean waters and submerged lands, is located
approximately 120 nautical miles south southwest of Cameron,
Louisiana. The West Flower Garden Bank, encompassing 22.5
square nautical miles of ocean waters and submerged lands, is
located 110 miles southeast of Galveston, Texas. This site
represents a complex, biologically productive reef community
noted for outstanding fragile coral development and the only
known oceanic brine seep on the continental shelf of the
Atlantic Ocean. The banks lie on the extreme northern edge of
the zone in which extensive reef development can occur.

9. The Monterey Bay National Marine Sanctuary was
congressionally designated in September, 1992. The

Sanctuary, approximately 50 miles south of San Francisco,
encompasses an area of approximately 4,024 square nautical
miles off the central California coast, approximately 50 miles
south of San Francisco. Monterey Bay is California’s second
largest bay and one of the few major bays along the entire
Pacific Coast. The bay’s most significant feature is the
Monterey Canyon, the deepest and largest submarine canyon
incising the continental shelf of North America. The
nutrient-rich waters of the Monterey Bay support extensive
fish, invertebrate, seabird, and marine mammal populations.
The area supports several endangered and threatened species of
marine mammals such as the California Sea Otter. The
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world’s entire population of Ashy Storn-Petrels feed above the
Monterey canyon during summer and fall months.

10. Stellwagen Bank National Marine Sanctuary was
Congressionally designated in November, 1992. The Sanctuary
encompasses 638 square nautical miles of Feder:l waters
situated on and around the submerged Stellwagern Bank located
6.3 miles north of Cape Cod, Massachusetts. The Bank supports
a seasonal abundance of several cetacean species, including
the largest high-latitude population of numpback whales in the
contiguous United States. Biologically productive Sanctuary
waters also provide important feeding and nursery grounds for
fin, minke, ncrthern right whales and several smaller cetacean
species. Commercially and recreationalily fished since
Colonial times, the Bank alsoc supports a growing whalewatch
industry.

11. The Hawaiilan Islands Humpback Whaie National Marine
Sanctuary was Congressionally designated in November, 1992
pursuant teo the Oceans Act of 1992. The primaiy purposes of
the sanctuary are to protect humpback whales and their
breeding habitat and to provide for the identi:ication of
marine resources and ecosystems of national significance for
possible inclusion in the sanctuary. Other resiources
inhabiting the waters of the Sanctuary include several
additional cetacean species (sperm, pilot, false killer, pygnmy
killer, melon headed, Pacific bottlenose dolph: ns, and many
others), a majority of the Hawaiian population of juvenile and
adult green sea turtles, the endangered leathe:rback and olive
ridley sea turtles, and the highly endangered llawaiian monk
seal. There are a number of seabird colonies :n the Sanctuary
as well. The Sanctuary supports an extensive coral reef
ecosystem and commercially valuable fisheries.
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ITI. History of the Olympic Coast Proposal

The Olympic Coast, recognized for its rich natural resource
potential and human resource values, was placed on the National
Marine Sanctuary Program Site Evaluation List (SEL) in August, 1983
(48 FR 35568) (Figure 2). The re-authorization and amendment of
the Act in 1988 directed the Secretary of Commerce to issue a
notice of designation with respect to the Olympic Coast National
Marine Sanctuary (as generally described in the Federal Register
Notice of August 4, 1983) not later than June 30, 1990 (P.L. 100-
627, section 205). In report language accompanying this
legislation, Congress noted that the Olympic Coast possesses a
unique and nationally significant collection of flora and fauna,
and that the combination of rocky stacks, sea birds, marine
mammals, and it’s adjacency to the Olympic National Park merited
the designation of the area as a national marine sanctuary (H. Rep.
No. 4210, 100th Cong., 1st Sess., 1988).

NOAA conducted four scoping meetings in Washington State
during April 10-13, 1989, to solicit public comments on the
proposed sanctuary: Aberdeen, Port Angeles, Forks, and Seattle (45
FR 10398, March 13, 1989).

All interested persons were invited to attend, and asked to
comment on readily identifiable issues, suggest additional issues
for examination, and provide information useful in evaluating the
site’s potential as a sanctuary. A map of the study area was
presented to depict the area under consideration for designation as
a National Marine Sanctuary.

NOAA released the DEIS/MP in September, 1991. Six public
hearings were held between November 6-20, 1991 at Port Angeles,
Seattle, Olympia, Aberdeen, Seaview, and Washington, D.C. A total
of 894 comments were received on the DEIS/MP. Appendix A contains
a summary of the comments and NOAA’s responses.

Pursuant to public comments, the FEIS/MP includes the Strait
of Juan de Fuca eastward to Observatory Point in the study area of
the proposed Sanctuary (Figure 4, p. IT-4). The analysis of the
Strait of Juan de Fuca as part of the preferred alternative is
presented in Parts III and IV of the FEIS/MP. The inclusion of the
Strait of Juan de Fuca in the preferred alternative of the Olympic
Coast National Marine Sanctuary was rejected by NOAA due to the
lack of: 1) public involvement in the process of considering the
inclusion of the Strait within the Sanctuary boundary; and 2) an
opportunity for NOAA and the public to analyze the Strait within
the context of the boundary alternative for the proposed Northwest
Straits National Marine Sanctuary. The estuaries of Grays Harbor
and Willapa Bay are not included in the study area considered in
the FEIS/MP.
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IV. Purpose and Need for Designation
A. Introduction

The overriding objective of the Olympic Coast National Marine
Sanctuary is to provide a comprehensive ecosystem-wide approach to
natural and historical resource management. Sanctuary status will
permit the implementation of a coordinated and comprehensive
management plan resulting in better protection of ecological and
historic resources. The preferred alternative would promote
resource protection by:

* bolstering the existing resource protection regime;

* establishing a coordinated research program to expand
our knowledge of the resources within the Olympic Coast
Sanctuary and to provide the basis for sound management;:

* establishing a broad-based education and interpretive
program designed to improve public understanding of the
sanctuary’s importance as the habitat for a unique
community of marine organisms;

* providing a comprehensive plan to protect this habitat.

Various agencies currently have responsibilities for specific
activities or for particular natural resources in the area. No
single government agency, however, monitors the cumulative effects
of human activities in a comprehensive, system-wide manner.
Additionally, more effort is needed to promote research and public
education.

The designation of a national marine sanctuary in the waters
off the Olympic Coast will create a system for assessing the
overall impacts of current and future activities in the area.
Sanctuary designation will ensure that it is given specific
protection and consideration from an overall planning perspective.
Further it will encourage careful review of broposals for
potentially harmful activities. Monitoring and study of sanctuary
resources will provide a greater understanding of both the area’s
needs and it’s ecological balance, thereby providing a foundation
for better management. Finally, a sanctuary program of public
education/interpretation will promote greater sensitivity to the
significance of the area’s natural resources. Such a program in
coordination with existing interpretive centers and other
educational programs, can inform the public of the effects of human
activities on marine resources.

Therefore, a forum of special management that provides
research, resource assessment, education, coordination, long-term
comprehensive planning, and additional protection is desirable in
order to ensure that the extraordinary wealth of natural resources
in the area is not jeopardized. Sanctuary designation will provide
the opportunity to fill management gaps and enhance existing
resource management systems.



B. Natural and Historical Resource

0

The sanctuary aresa is a highly productive, nearly pristine
coastal envircnment that is important to the contirnued survival of
several ecologically and commercially important species including
invertebrates, fishes, marine birds, and marine marmals. The
diversity and richness of marine organisms, and the contributions
made by these organisms to the species migrating through the area,
suggest that sanctuary designation will provide exceptional
opportunities for scientific research in the areas of species
interactions, population dynamics, and physiclogicesl ecology
(Chelsea International Corporation, 1983). The sanctuary is
representative of an ecosystem within the Cregonian biogeographic
province characterized by rocky coastlines with pocket beaches, a
narrow continental shelf incised by submarine canycns, and
relatively clear water (Wolteira, 1992) (Figure 2).

The diversity of habitats that make up the sarnctuary support a
great variety of biological communities. This unusually large
range of habitat types includes: offshore islands and rocks;
intertidal pools; erosional features such as rocky headlands,
seastacks and arches; interspersed exposed beaches and protected
bays; protected inlets at river mouths; submarine canyons and
ridges; the continental shelf, including kroad shallow plateaus
known as the La Perouse Bank (referred Lo as "the Flains"), and
Swiftsure Bank; and continental slope environmentes.

The area is characterized by high biological productivity with
abundant floral and faunal communities. During gptring and summer
months, prevailing northwesterly winds combined with the Coriolis
effect (the tendency of moving matter to turn right in the northern
hemisphere as a result of the Earth’'s rotation) cavse the surface
waters to be deflected and replaced with nutrient-rich bottom
waters. This "upwelling" supplies nutrients that increase the
productivity of the surface waters, especislly wher the phenomenon
corresponds with periods of high sclar radiation. Submarine
canyons indent the shelf along the Washington outer coast and are
sites of enhanced upwelling.

Numerous seastacks and rocky outcrops along the cecast, coupled
with a large tidal range and wave splasn zone, provide a substrate
for an extensive rocky intertidal community. The kiological
community of the intertidal zone is characterized bty distinct
horizontal bands of plants and animals that correspond to a range
of physical and bioclogical factors (e.g., wave intensity,
predation, and tolerance to dryingj. The abundance of organisms
and zonation in the rocky intertidal zone illustrates a readily
apparent example of the region’s productivity and c¢iversity.

The area provides an essential habitat for & vide variety of
marine birds and mammals, and is of special interest due to the
large number of endangered and threatened species that live or
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migrate through the region.

The seabird colonies of Washington’s ocuter coast are among
the largest in the continental United States. Over 87 species of
marine birds have been sighted in the nearshore coastal area
(Speich, et al., 1987), and at least 11 species hav2 been observed
feeding in or migrating over the nutrient-enriched w~vaters of the
continental shelf (Wahl, 1984). The region contains one of the
largest populations of bald eagles in the continental United
States. 1In 1985 there were 220 confirmed nesting pairs of
threatened bald eagles in Western Washington (Mcallister et al.,
1986). In 1987 about 30 active nests were reported on the outer
coast between Cape Flattery and Copalis Head (Speich, et al.,
1987). Currently, there are 51 observed breeding tzrritcries in
the coastal area, reflecting a trend of increasing success in
reestablishing the bald eagle population in Washington state (WDW,
1993). Coastal rocks and islands provide important breeding,
nesting and roosting areas for marine birds. One of the ten
largest colonies of Rhinoceros auklets in the eastern Pacific Ocean
occurs on Destructiocn Island (Speich, et al., 1987). Estimates of
the total nesting seabird populaticn along the Washington coast
range from 108,530 breeding pairs (G. Tillet, pers. comm., in
Strickland and Chasan, 1989) to 240,000 individuals (Wahl, 1984).

Twenty-nine species of marine mammals are reported to breed,
rest within, or migrate through the Olympic Coast rzagion. Marine
mammals commonly found in the area include the California sea lion,
northern (or Steller) sea lion, Pacific harbor seal, harbor
porpoise, California gray whale, and sea otter. Ths sea otter,
harbor seal, and harbor porpoise are the only marine mammal species
known to breed in the region. Species which regularly migrate
along the Washington coast include the northern sea lion,
California sea lion, California gray whale, and northern fur seal.

The northern part of the coast is an important habitat for a
reintroduced population of sea otters. Sea otters were hunted for
their pelts during the late 19th century, and by the early 20th
century the entire population had been extirpatecd from the
Washington coast. In 1969 - 1970, %59 sea otters were brought from
the Aleutian Islands and released at two locations along the
Washington coast believed to have been population centers for
original sea otter stocks. Today sea otters have expanded their
range to include 79 km of the coast; and the present population is
estimated to be 300 individuals (Bowlby, 1992).

The proposed Sanctuary supports a wide variety of fish and
invertebrates that are of ecological, commercial, recreational and
subsistence value. Five species of salmon migrate through the
Sanctuary and concentrate over the Juan de Fuca Canyon where
upwelling of nutrient rich waters during the summer months fuels a
rich food web (Parmenter and Bailey, 1985). Steelhead and sea-run
cutthroat trout also can be found in this area. Groundfish are

I-12



concentrated on the banks surrounding the Juan de Fuca Canyon and
along the edges of the continental shelf. Common species include
halibut, flounder, lingcod, rockfish, among others. Pink shrimp
and Dungeness crab are found in concentrations over the continental
shelf as well. The Olympic Coast is recognized for its diversity
of invertebrates. Diverse invertebrate communities can be found in
all habitats within the study area including rocky intertidal,
sand, and cobble. The most intensely studied invertebrate
communities are those on Tatoosh Island off Cape Flattery.

Significant historical and cultural resources within and
immediately adjacent to the Sanctuary include: 1Indian village
sites, ancient canoe runs, petroglyphs, Indian artifacts, and
numerous shipwrecks. Extensive archeological work oriented toward
late prehistoric culture has been completed along the Washington
coastline. A major archeological dig conducted at Ozette, near
Cape Alava, uncovered an ancient village thought to be 2,000 years
old. This excavation, which spanned 10 years, is considered to be

one of the most significant in North America.

The intertidal zone supports some of the most diverse
intertidal communities in the world. Tatoosh Island off Cape
Flattery is one of the most intensely studied areas in the
Sanctuary with respect to invertebrates.

The Olympic Coast is one of the few regions of the U.S.
coastline that has remained undisturbed. Lack of roads, steep
rocky cliffs, and restricted access by private owners and Indian
tribes make accessibility difficult, contributing to the lack of
shoreline development. Another special feature of the region is
the unusual geology found along the Quinault reservation south of
the Hoh River. An unusual mixture of rock types and formations,
called the Hoh Milange, has been recognized by the Geologic Society
of America as one of the most important geological areas in
Washington state. 1In addition, the Washington State Shoreline
Management Act (SMA) recognizes the Olympic Coast for its natural
beauty and biological richness. The SMA states, "The outstanding
natural qualities of its rugged shoreline features have been
recognized as a national asset and will be managed in their natural
state."



C. Present and Potential Uses

The human population along the outer coast is concentrated
predominately on four Indian Reservations - the Makah, Quileute,
Hoh, and Quinault. Tribal members use vhe propozed Sanctuary area
for subsistence and commercial harvesting, and religious
ceremonies. The presence of Indian tribes along the coast adds
special cultural character and historical significance to the
proposed marine sanctuary. Uses of lands in the ccastal watersheds
include commercial forestry, private development, and county and
state recreation areas. Tourism, and commercial, tribal and
recreational fishing and are important activities cccocurring in the
proposed Sanctuary.

1. Fishing

The diversity and abundance of fish species along the coast is
an important recreational and commercial resocures for cosstal
residents. Salmon., bottomiish, and razor cizms :2re the primary
recreational fisheries. Commercial fisheriss target primarily
salmon, bottomfish, halibut, dungeness crabk and pirk shrimp.
Recreational bottomfishing has increased in recert years. Black
rockfish, lingcod, and vellowtail or olive rockfishk are the most
important bottomfish of the coastal ares targsted by sport fishers.
Recreational bottomfishing is concentrated primarily seaward of the
entrance to the Strait of Juan de Yuca and in the coastal areas off
Willapa Bay and Grays Harbor. Razor c¢lam digging is a very popular
recreational activity and many psople travel to the coast
specifically to harvest clams. The Quinault Indiar Tribe also
harvest razor clams on the beaches of the Cuinault Reservation.

&

High concentrations of commercial fishirng occtr throughout the
Strait and near the approach to the Strait over gwiftsure Bank and
La Perouse Bank (commonly referred to as Ythe Plsirs"). Crab
fishing occurs nearshore within 30 fathoms between the Hoh and Raft
Rivers on the outer coast and between Pt., Grenviile and the
Columbia River. Pink shrimp trawling areas occur ketween the 50
and 100 fathom isobaths of the outer coast.

Washington’s local {as opposed to the distart water fleet
operating in Alaska) commercial fishing industry is important to
the state’s economy. Fishery resources harvested include five
gspecies of salmon, bottomfish, and shellfish (Durgeness crab and
pink shrimp). Currently, many specific salmon fisheries
(particularly the ocear troll fisheries for chincok and coho
salmen) are controlled on the basis of *weal stocrk management. In
weak stock management harvest limits are set to sataguard against
over-harvest of the lesst viable individual stooks. This
nanagement regime has severely constrained narvest levels (NRC,
1988). Dungeness crab stocks have been historicelly unstable and
harvests from 1986-1988 have been under the wost recent 16 vear
average (NRC, 1988;. 7The harvest of pink shrimp, zlso very
cyclical in nature, has increased szince 1986, The harvest of
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groundfish has declined considerably in 1988 from 1986 levels.
Salmonids are still the most important coastal tribal fishery
(Washington Department of Fisheries, in Butts, 1988); steelhead
trout is more important for commercial purposes than other salmonid
species for some of the coastal tribal communities.

Between 1985 and 1987 there was a decline of 375 fishing
vessels (tribal and non-tribal combined) in Washington’s local
water fleet (including offshore waters, Columbia River and Puget
Sound) (NRC, 1988). The decline is due to the withdrawal of
approximately 372 salmon troll permits since 1985, permits which
under the linited entry system cannot be reinstated. This is
consistent with the long term trend in the fishery. Since 1975,
the number of trolling permits issued has dropped by over 2,000
(NRC, 1988). The local water fleet is typified by small-scale
operations with relatively small earnings per vessel. Between
1986-1988, ex-vessel revenues averaged between $54,000 and $69,000
per boat. Salmen gillnet, purse seine, and groundfish trawls
earned the greatest ex-vessel value of all gear types in the local
fleet, earning $46.3 million, $21.7 million, and 11.6 million,
respectively.

2. Recreation

The Olympic National Park borders a large portion of the
proposed sanctuary and is frequented by hikers and campers. Of the
estimated 3.5 million annual visits to the Park, approximately one
third visit the coastal area. Many people travel to the coast to
watch the annual migration of California gray whales. Beaches and
tide pools are used for research, educational, and interpretive
activities. The pristine guality of the region provides a truly
natural coastal and nearshore setting.

The proposed sanctuary offers the opportunity to coordinate
research and interpretive programs with the Olympic National Park
and the USFWS offshore National Wildlife Refuges. The Olympic
National Park sponsors nature walks and other educational
activities and also supports research projects on coastal habitats
within the Park. Research could also be coordinated with
universities which use a portion of the proposed sanctuary for
field study and gathering baseline information.

3. Marine Transportation

Next to fishing, the predominant use of waters off the Olympic
Coast is commodities transportation to and from port facilities in
Puget Sound. Recent oil spills (in Alaska and off Grays Harbor)
have heightened public concern over vessel traffic along the
Washington coast. Contingency plans designed to respond to oil
spills resulting from tanker accidents are being formulated. Tug
boats with barges also carry hydrocarbon products along the coast.
These shallow draft vessels are able to transit nearer to the rocky
shoreline than tankers. The U.S. Coast Guard (USCG) is
recommending to the International Maritime Organization (IMO)
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implementation of & 25 nautical wmile Area To Be Avoided (ATBA) off
the outer coast for all vessels and barges transpor:ing hazardous
materials.

4. Offshore ¢il and Gas Development

Outer continental shelf (0CS) oil and gas leasing within the
boundaries of the proposed sanctuary has been consilered by the
U.S. Department of Interior’s Mineral Management Se:vice (MMS).
MMS had planned to conduct lease sale $#132 in April. 1992 for
exploration and development off the Washingten and oregon coasts.
However, in June, 1990 President Bush announced a policy on 0OCS oil
and gas activities which accepts the recommendation of the
Secretary of Intericr to delay Lease Sale #132 unti. a series of
environmental studies are completed (expectad to tawe 5 to 7
years); and direct that no leasing activity occur until after the
year 2000, and then, only if studies show that deve .opment can be
pursued in an envircnmentally safe manner. The 199 Re-
authorization of Title III prohibits oii and gas leising and
development within the boundaries of the Olympic Coist National
Marine Sanctuary (P.L. 102-587).

5. Discharges and Disposal Activities

There are no permitted discharges within the biundaries of the
proposed Sanctuary. Although the Makah Tribe have a1 permit to
discharge primary treated sewage into the Strait, tiie treatment
facility has been inoperable and the use of the discharge pipe has
been terminated for a number of vears. The greates: threat to the
coastal resources of the Sanctuary from land-based :lischarges are
from non-point source pollution resulting from timboer operations
within coastal watersheds.

The variety of human uses has not dramatically alterad or
damaged the resources of the outer coast. However, increasing
development from tourism and other commercial enterprises has
increased the potential for adverse cumulative effects on Sanctuary
resources and water gquality.



D. Adequacy of Existing Authorities to Manage the Area

Much of the coastal area adjacent to the Sanctuary is
protected by Olympic National Park, the offshore wildlife refuges,
wilderness areas, biosphere reserves, wilderness areas designated
by the coastal tribes, state beach management plans, and county and
state parks. The need for economic development within the
watersheds draining into the Sanctuary will put increasing pressure
on coastal resources, in terms of point and non-point source
discharges, coastal development, increasing recreational pressures
and increasing overflights.

While all of these uses are managed by specific agencies and
authorities, there is no single authority charged with overseeing
the numerous uses affecting the ecosystem of the proposed
Sanctuary. There are no offshore areas designated to protect the
valuable fish, and marine bird and mammal populations. With
limited funding of existing programs, the coordination of resource
protection and management programs is essential. The Olympic Coast
National Marine Sanctuary could play an important role in such
coordination. It is not the intention of the Sanctuary to
duplicate existing regulations.

Currently, no institution addresses the range of significant
questions concerning the interaction of resources and uses in the
Sanctuary area. While a variety of organizations conduct research,
there is no systematic coordination to ensure that information
needs are properly addressed in a timely and adequate manner. Even
if information becomes available through research projects, no
institution is charged with applying that information to practical
management issues such as regulation. Similarly, no agency
attempts to monitor the health, stability and changing conditions
of this wvaluable marine ecosystem. Resource assessment through
gathering of baseline data and continued monitoring of
environmental conditions are essential to assess the adequacy of
the protection afforded these important resources. The status quo
alternative (no sanctuary designation) would leave the protection
of this area to the chance coordination of regulatory efforts of a
number of agencies, and would forego opportunities for
comprehensive management.



E. Benefits Derived From Sanctuary Status

The major benefit of the Sanctuary is the intejration of
important nearshore and vceanic warine resource zon2s and
corresponding human activities inte one management regime. Other
benefits of designation include: (1) enhancement of research and
monitoring; (2) promotiocn of public awareness of th: marine
ecosystem; (3) assistance coordinating of initiatives implemented
by existing authorities; (4) formulation of long~range plans that
respond to currently unforeseen threats; and (5) regulation of
activities which either pose a current risk of caus.ng significant
damage or may later prove harmful as use of the area incresases.
Formal recognition of the species and habitat value of these waters
should in itself focus additional attention con the -esources of
this area and thus encourage direct special attention to any future
development plans.

Besides providing an ecologically diverss haven for many
significant concentrations of living resources, the waters also
support a number of socially beneficial human activ: ties. These
range from fishing, subsistence harvesting of interi.idal
invertebrates, nature obhservation, education, scientific research,
national defense, vessel traffic, and law enforcemernt. To date,
such activities have been pursued at low intensity :evels,
However, these and other potential human activities, (e.g., oil and
gas development, possible dredge spoil disposal) are clearly
capable of generating conflicts which could harm sar.ctuary
resources.

In short, the marine ecosystem’s diverse resources and rich
productivity make it an area of regional and nationel significance.
The area deserves long-term protection to enhance ard complement
the protection already provided for some of its rescurces ocnshore,
and for portions of the extreme nearshore zone. For exampie, the
Department of Interior has jurisdiction over much of the coastal
lands and offshore Islands. Additionally, the state has authorized
establishment of the Olympic Center to examine the ecological
linkages between terrestrial and marine ecosystems ¢n the Olympic
Peninsula. The tribes manage the coastal intertidal habitats
adjacent to much of the Sanctuary.

Sanctuary designation can provide an excellent opportunity for
establishing not only a coordinated Federal/State,/Tribal management
regime, but also would promote research and educaticn efforts
through integration of existing facilities, resources and prograns.
This type of coordination and focus, emphasizing land-sea
interactions, could serve as a model for other coastal areas of the
United States where local land issues and coastal zcne problems
have traditionally been separated from offshore marine issues with
respect to management., and research and education efforts.

Sanctuary designation will improve resource protection by
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instituting new regulatory measures and by supplementing present
surveillance and enforcement actions. The overall effect of these
regulations will be beneficial. Title III of the MPRSA
specifically provides in section 304 (c) that NOAA may not terminate
valid leases, permits, licenses or rights of subsistence use or of
access existing as of the date of Sanctuary designation; but may
regulate the exercise of such authorizations and rights consistent
with the purposes for which the Sanctuary was designated.

Final regulations are proposed governing: hydrocarbon and
mineral activities; discharges and deposits (both from within and
outside of the Sanctuary boundary); overflights; alteration of or
construction on the seabed; historical resources; and marine
mammals, turtles and seabirds. Vessel traffic is in the scope of
regulations. NOAA has proposed conditioning the Navy’s existing
permit from the Department of Interior to practice bomb Sealion
Rock by prohibiting bombing activities during the critical breeding
season - from March 1 through October 31, In addition, two final
regulations are proposed to aid the enforcement of the other
regulations: a prohibition on possession of resources which are
prohibited from "taking" from within the Sanctuary, and on
interference with enforcement operations. The exact requlations,
including procedures for applying for permits are found in Appendix
B.

1. 0il, Gas, and Minexral Activities

The resources and attributes of the Sanctuary - particularly
sea otters, sea birds, pinnipeds that use haul-out sites, kelp
forests and rocks along the outer coast, and the exceptional water
quality of the area - are especially vulnerable to oil and gas
activities. A prohibition on such activities within the Sanctuary
would provide partial protection for the area. Only partial
protection would be provided due to the remaining threat from oil
and gas activities outside of the Sanctuary boundary and from
vessel traffic, particularly oil tankers, transiting through and
near the Sanctuary. See #5 below regarding mineral activities.

If o0il and gas activities were allowed in the Sanctuary, such
development, and construction of man-made structures, would disrupt
the natural and aesthetic qualities of the area and be inconsistent
with the purposes of the Sanctuary. Although certain man-made
structures may be permissible in the future for limited purposes
such as research or natural resource protection, the threats from
0il and gas activities to Sanctuary resources and qualities warrant
an absolute prohibition of oil and gas activities within the
Sanctuary boundary. Threats include catastrophic events such as
0il spills associated with blow-cuts, rupture of pipeliines or
spills during the loading of tankers and long-term chronic events
such as discharge of drilling fluids, cuttings and air emissions.
Finally, due to the lack of offshore o0il and gas activities thus
far, the area would suffer aesthetic disturbances including the
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presence of offshore structures, the construction o° shore
facilities, and the transportation of personnel and equipment to
and from the offshore rigs.

2. Discharges and Deposits into the Sanctuary and

3. Discharges and Deposits that Enter the Sanctua:;:y and Injure a
Sanctuary Resource or Quality

These prohibitions are necessary in order to pi:otect the
sanctuary resources and attributes from the harmful effects of land
and sea-generated discharges from point sources froi1 both within
and outside the Sanctuary boundary. This provision complements the
existing regulatory system, enhances the area’s ove:all appeal, and
helps maintain the present water quality of the Sanctuary. The
requlations would prohibit disposal of dredge mater: .al within the
Sanctuary.

There are currently no point-source discharges entering
directly into the Sanctuary. Point source discharges (such as
discharges from municipal waste water treatneat, pover, oz
industrial plants) into the Sanctuary require permits from
Washington Department of Ecology (WDOE) or the Enviionmental
Protection Agency (EPA) depending upon whether the point source
originates from a non~tribal or tribal enterprise, iespectively.
Discharges permitted after the date of Sanctuary designation would
be allowed provided the permit is certified by NOAA in accordance
with Section 925.11. Municipal treatment plants wovld be required
to have at least secondary treatment capabilities ard tertiary or
greater as appropriate or necessary depending on the risk to
Sanctuary resources and qualities.

4. Moving, Removing, or Injuring Historical Resources

Historical resources in the marine environment are fragile,
finite and non-renewable. This prohibition is desicned to protect
these resources so that they may be inventoried, retsearched and
information so derived be made available to the public. This
prohibition does not apply to moving, removing or irjury resulting
incidentally from kelp harvesting, aquaculture or traditional
fishing operations.

5. Alteration of, or Construction on, the Seabect

The intent of this prohibition is to protect the rescurces and
attributes of the Sanctuary from harmful effects of activities that
may disrupt and/or destroy sensitive marine benthic habiteats, such
as kelp beds, invertebrate populations, fish habitats, and
estuaries and marshes. Such activities include, but are rnot
limited to, archeological excavations, drilling intc the seabed,
strip mining, laying of pipelines and outfalls, ocean mineral
extraction (including but not limited to sand mining), and offshore
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commercial development.

6. Taking Marine Mammals, Sea Turtles, or Seabirds

The prohibition overlaps the Marine Mammal Protection Act
(MMP2) , the Endangered Species Act (ESA) and the Migratory Bird
Treaty Act (MBTA) and empowers Sanctuary officials to enforce the
provisions of these Acts. This regulation extends protection for
Sanctuary resources by providing a greater deterrent by
establishing civil penalties of up to $100,000 per taking. It
includes all marine mammals, marine reptiles (turtles) and seabirds
in or above the Sanctuary. Activities authorized or permitted
pursuant to the MMPA, ESA, or MBTA are exempted from this
prohibition.

7. Ooverflights

Flying motorized aircraft within one nautical miles seaward of
mean high water within the Sanctuary and at less than 2,000 feet
above the Sanctuary would be prohibited. This prohibition is
consistent with the 2000 foot advisory over the adjacent Olympic
National Park and USFWS refuges off the coast.

The area-specific prohibition on overflights below 2,000 feet
(305 m) within one nautical mile seaward of all land boundaries is
designed to limit the potential effects of noise, particularly as
it might affect hauled-out seals and sea lions, sea otters and
nesting birds along the shoreline and offshore rocks and islands of
the Sanctuary.

NOAA recognizes that overflights are regulated under the
Federal Aviation Regulations (FARs). Unlike FARs, however,
sanctuary overflight regulations are intended to protect the living
marine resources of the Sanctuary from disturbance by low-flying
aircraft. The less-than-2000-foot overflight prohibition would not
apply if the low overflight is necessary to: 1) respond to an
emergency threatening life, property or the environment (this
exception is true for the most of the other prohibitions as well);
2) valid law enforcement purposes; or 3) certain national defense
activities.

8. Vessel Traffig

No Sanctuary vessel traffic regulations are planned at this
time. Vessel traffic, however, is within the scope of regulations.
The Strait of Juan de Fuca Cooperative Vessel Traffic Management
System (CVIMS), vessel traffic separation schemes in the Strait of
Juan de Fuca, and radar coverage from Tofino Vessel Traffic Service
(covering a range of 60 nautical miles from the entrance of the
Strait) already provide some safeguards for Sanctuary resources.
NOAA is currently working with the USCG, the primary agency
responsible for regulating vessel traffic, on the establishment of
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an ATBA from the shoreline to 25 nautical miles off the Olympic
Peninsula. This would provide an additiocnal measur: to ensure
protection of the $anctuary. This measure is based on a
determination of resources most at risk and vessel -raffic
practices most threatening to Sanctuary resources.

Despite existing regulations and management, NOAA recognizes
the potential threat to the Sanctuary from vessel t-affic. If the
promulgation of additional vessel traffic regulatiois is deemed
necessary, NOAA will pursue appropriate acticns aftor consultation
with the USCG, State agencies, and the IMO. ¢Coordiaation among
agencies is intended to focus ongoing efforts on the provision of
adequate protection of Sanctuary resources and qual ties.

9, Fishing/Aquaculture/Kelp harvesting

No sanctuary fishing or aquaculture regulation: are proposed
nor in the scope of regulations. Fish resources in the Sanctuary
are already extensively managed by existing authori:ies. Fisheries
management will remain under the jurisdiction of the WDF,
Washington Department of Natural Resources (WDNR) , lfational Marine
Fisheries Service (NMFS) and the Pacific Fisheries Hanagement
Council (PFMC). Sanctuary prohibitions that: may indirectly affect
fishing activities have been written to explicitly oxempt
activities incidental to traditional fishing method:, aquaculture
and kelp harvesting activities. Keip harvesting is withia the
scope of regulations.



V. Socioceconomic Effects of Designation

The net environmental and socioeconomic effects of designating
the Sanctuary and implementing the Sanctuary Management Plan and
its regulations are anticipated to be positive. While such effects
are difficult to quantify, one goal of the Sanctuary will be to
maintain the high level of water quality, fisheries, aesthetics and
tourism without causing adverse effects.

The final sanctuary regulations prohibit a relatively narrow
range of activities. Under certain circumstances specific
activities, otherwise prohibited, may be allowed. For example,
prohibited activities may be allowed if: (1) the activity is done
pursuant to a National Marine Sanctuary permit; (2) the activity
occurs pursuant to a valid permit existing on the effective date of
designation and the permit for the activity was certified by NOAA,
or (3) a permit was applied for after Sanctuary designation and the
proposer of the activity notifies NOAA of the proposed activity in
within 90 days and NOAA approved the activity.

NOAA will keep additional administrative burdens to a minimum
by coordinating closely with state and Federal regulatory and
permlttlng agencies. Efforts will be made to avoid duplication and
to review applications for a prohibited activity as quickly as
possible.

A. 0il, Gas and Minerals

Estimates of potential lost revenue from the prohibition on
0il, gas and mineral (e.g., sand and gravel) activities within the
Sanctuary boundary are presented in Part IV ("Environmental
consequences of Alternatives"). Prohibiting oil, gas and mineral
activities has positive socioeconomic effects that compensate for
lost revenue. For example, the potential for environmental damage
from oil spills or discharges will be reduced and the exceptional
aesthetic quality of the area will be maintained. In addition, the
proposed prohibition may alleviate or remove costs to local
communities for developing on-shore facilities, and political/legal
actions resulting from controversy regarding proposed oil, gas or
mineral activities.

Unfortunately, it is not possible to quantify accurately the
negative or positive socioeconomic effects of prohibiting 0OCS oil
and gas activities. A National Academy of Sciences study (1989) on
the "Adequacy of Environmental Information For Outer Continental
Shelf 0il and Gas Decisions: Florida and California'" found that
"few data have been collected by MMS or anyone else to address the
social and economic impacts of OCS activities." This conclusion
has been reinforced by an MMS study (1991) entitled "Potential
Effects of 0CS 0il and Gas Exploration and Development on Pacific
Northwest Indian Tribes: Final Technical Report", and an MMS study
(1991a) entitled "Inventory and Evaluation of Washington and Oregon
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Coastal Recreation Resources: Assessing Economic Inpacts to
Coastal Recreation and Tourism from 0il and Gas Devz2lopment in the
Oregon and Washington Outer Continental Shelf.®

B. Discharges and Deposits

The regulation prohibiting discharges and deposits may require
applicants for discharge permits to seek other areas of disposal cor
apply at least secondary treatment to discharges. .ll measures,
terms and conditions will be done in consultation with the affected
party and the appropriate management agency. The designation of
dredge disposal sites is prohibited within %the Sanc:uary.

Overall, this regulation may impose additional costs by
requiring the use ¢of more expensive dredge disposal methods or
dumpsites. Presently, the only planned dredging ad:acent to the
Sanctuary is at the Makah and Quileute Reservations Bota Tribes
plan for upland disposal or beach or jetty nourishment using dredge
spoils. The regulation could also result in additional costs if it
were determined that a higher level of treatment or other, more
expensive sewage disposal methods were preferable to disposal in
the Sanctuary. It is difficult to predict accurate.y the economic
impact of this regulation without analyzing specific proposals.
This regulation adds further protection to Sanctuary resources
beyond that afforded by existing legislation. The requirement for
review and Sanctuary certification of permits will ensure that
potentially harmful activities receive special cons:ideration from
the perspective of Sanctuary protection.

C. Alteration of or Construction on the Seabed

Dredging activities are not extensive within tre sanctuary
boundary:; nevertheless, unrestricted alteration of, construction
on, or drilling of the seabed represents a threat t¢ marine
resources. Foremost among adverse effects are increased turbidity
levels, destruction, disruption or displacement of kenthic and
intertidal communities, and human intrusion into areas of marine
bird and marine mammal population concentrations.

This regulation would enhance resource protection by reducing
the presence and operation of large and noisy dredging machinery.
Thus human intrusion upon marine wildlife, along with potentially
adverse impacts on their food supplies, (e.g., benthic and pelagic
fish resources), would be minimized. No economic impacts upon
commercial firms are expected. Exemptions from the dredging
prohibition would allow for installation of navigation aids, and
harbor maintenance (although harbors are excluded from the
Sanctuary boundary, and construction, repair, replacsment or
rehabilitation of docks and piers.

Mineral mining activities in the Sanctuary will be prohibited.
Studies have shown that this activity may cause, among other
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impacts, acceleration of natural erosion of the seabed and adjacent
areas, increased turbidity, and changes in water circulation.
Mining activities also disturb benthic habitats that support whale
feeding grounds, seabird foraging habitats and fishery resources
(MMS, 1993).

D. Overflights

overflights below 2000 feet are prohibited within one nautical
miles seaward from the coastal boundary of the Sanctuary and within
one nautical mile of each of the offshore wildlife refuges. The
intent of this prohibition is to protect sensitive Sanctuary
resources, such as nesting seabirds and mammals at haul out areas,
from the disturbance effects of low-flying aircraft. Access to
airports by commercial and recreational airplanes would not be
affected. Takeoff and landings at local airports at Sekiu,
Quileute, Neah Bay and Copalis Beach will be unaffected.

E. Vessel Traffic

There would be no economic effect on vessel traffic as a
result of Sanctuary designation since NOAA is proposing no vessel
traffic regulations. NOAA has considered vessel traffic regulation
and the preferred alternative is not to regulate vessel traffic at
the time of Sanctuary designation. Such regulation may include,
but is not limited to: (1) routing of all, or certain classes of
coast-wise domestic vessel traffic outside of the boundary of the
Sanctuary, (2) prohibiting domestic oil barge traffic within the
Sanctuary; (3) restriction of all large domestic vessels inbound
to, and outbound from, designated port access route(s); and (4)
designation of ATBA’s for domestic vessels or other measures
designed to protect the marine environment. NOAA has requested the
USCG to submit a request for implementing an ATBA from the
shoreline to 25 nautical miles off the outer coast for
international and domestic vessels carrying hazardous materials.
The 25 nautical mile boundary poses minimal disturbance to vessels
as it is largely compatible with existing voluntary management
measures followed by the shipping industry. Discussion of economic
impacts of the ATBA proposed by the USCG to IMO are identified in
Part IV of this document.

NOAA will maintain close communication with the USCG to
evaluate the need for additional regulations regarding vessel
safety and/or emergency response plans and equipment.

F. Fishing/Aquaculture/Kelp Harvesting

Implementation of the Sanctuary should have no adverse effects
on the fishing industry. Moreover, Sanctuary protection of habitat
and water quality by controlling both pollutants and disturbance of
the seabed should be positive for maintaining healthy and
productive fish stocks. Inclusion of kelp harvesting in the scope
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of regulation will ensure that the integrity of the
maintained. Protection of kelp beds will protect
habitat which will benefit the fishing industry.

kelp habitat is
important fishery
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VI Manageability of the Areas

Sanctuary designation offers increased cpportunities for
interpretation and coordination among programs due to the
availability of proposed satellite facilities and immediate
staffing. Full-time attention of the manager would be available
for rescurce protection due to the immediate availability of
research and education coordinators.

Marnagement of the proposed Sanctuary would integrate and
utilize all aspects of the program to provide for protection of the
special values of this unique marine area. Research, education,
coordination, long-term planning and necessary regulations are
described in the enclosed management plan.

The management plan describes sanctuary goals and obijectives
tailored to the specific resources and uses of the area. The goals
and objectives will provide all Sanctuary users with a framework
for conserving resources and integrating uses compatible with the
goals of the management plan. These management goals are broad and
allow for flexible implementation of action plans to fulfill the
stated goals. Each objective of the management plan represents a
short-term measurable step towards achieving the broader management
goals.

The sanctuary manager will promote coordination among all
authorities concerned with sanctuary resources and will
particularly stress consideration of the special value of the
Sanctuary’s living resources in the formulation of policies
affecting the area. NOAA’s contribution to the policy-making
process of other agencies managing uses in the Sanctuary will be
enhanced by the Sanctuary’s comprehensive research and monitoring
programs.

The management program for the Sanctuary will be developed and
implemented by the on-site manager. This will be accomplished in
conjunction with other Federal, state, local and tribal agencies in
order to benefit from existing expertise and personnel, and to
promote state, Federal, and tribal interagency coordination and
cooperation. Existing agencies include, among others, the WDF;
Washington Department of Wildlife (WDW); Washington Department of
Community Development (WDCD); WDOE; WDNR; and Washington Department
of Agriculture (WDOA); and the Makah, Hoh, Quileute and guinault
Tribes; Clallam, Jefferson and Grays Harbor Counties; the National
Park Service:; USFWS: USCG, NMFS; PFMC; and Canadian authorities.

A particularly useful mechanism for coordination will be a
Sanctuary Advisory Committee (SAC). The SSC will include members
from Federal, state, local and tribal agencies, as well as
commercial and private interests, and the environmental community.
The SAC will ensure an exchange of information and will advise the
sanctuary manager on permit applications and certifications,
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8.

research priorities, and regulation



VII: Consultations

A. National Environmental Policy Act (NEPA):

This document is both a FEIS/MP for the Olympic Coast National
Marine Sanctuary. Some of the section headings, and their order,
are different from those frequently found in other environmental
impact statements. To assist NEPA reviewers, the following table
has been developed. Under the heading "NEPA Requirements" are
listed those topics normally discussed in an EIS. The
corresponding section of this document and the page numbers are
provided in the other two columns.

NEPA Reguirement Management Plan Page
Purpose and Need for Action Part I: ..c.iceevoes. so e 1
Alternatives
Preferred Alternative Part III: ....... crseses 1
Preferred Boundary Alternatives Part III ......... ceeee 4
Other Alternatives Part IIT ....... . Y
Affected Environment Part IT  ....ieieveenccns 1
Environmental Consedquences Part IV cesecseen ceesese 1
A. General and Specific Part = c.ccieen. ceeues 5
Impacts
B. Unavoidable Adverse Part IV .....ieeveeeeses 96

Environmental or
Socioeconomic Effects

C. Relationships between Part IV ...ccveeoens esss 97
Short-term Uses of the
Environment and the
Maintenance and
Enhancement of Long-term

Productivity
NEPA Requirement Management Plan Page
List of Preparers Part VI........ cossnu e 1
List of Agencies, Organizations, Part VII...coeneoees . 1

and Persons Receiving Copies of
the FEIS/MP



B. Endangered Species Act (ESA):

NOTE: An informal Section 7 consultation has been zompleted. The
following is the result of this consultation.

Pursuant to Section 7 of the ESA, the USFWS of the Lepartment
of the Interior, and the NMFS of the Department ¢f Zommerce, were
consulted in the performance of the biological assessment of
possible impacts on threatened or endangered species that might
result from the designation of a National Marine Saictuary off the
Olympic Peninsula. The consultations confirmed tha- some 14
Federal Endangered (FE) and six Federal Threzatened (FT) species are
known to occur in the area. In addition, one Washiigton State
Endangered Species (SE) and one Washington State Th -eatened Species
(ST) are known to inhabit the sanctuary ecosystem. Consultations
determined that Sanctuary designation is not likely to adversely
affect these species. The species identified are:

1. Aleutian Canada Goose.......Branta canadensis li:ucopareia FE
2. American peregrine falcon.........Falco pereqriius anatum FE
3. Bald Eagle........vsivvevenevss. .Haliaeetus leucocephalus FT
4. Blue whale...»ww.nam,e..n.«eua4@e@w~BalaenopterQ musculus FE
5. Brown Pelican..........eveoec......Felicanus occidentalis FE
6. Fin whale....uiu'erouoeneneeenn.n. secves.-.....B physalus FE
7. Gray whale...u,u_eb¢w,.ae“m,vg;abu@eEschrichtiuﬁ robustus FE
8. Harbor Porpoise.........v..c.uv.0uv..... Phocoen: phocoena ST
9. Humpback whale......voovevuuee.....Megaptera novaeangliae FE
10. Steller Sea LicnmwwuBo.a.@ﬁ.,auu~“»b..‘Egm§§opiQ§ jubatus FT
1i. Right whale...........c0vvvevereen....Eubalaena glacialis FE
12. Sei whale.s...,mu»uwmg.aou.ﬁcBuuinm¢y..“,~...uﬁb borealis FE
13. Short-tailed albatross..................Diomede:. albatrus FE
14. Snowy Plover........cc.oevveev.... Charadrius alexandrinus SE
15. Sperm whaleu...yn»“u“.o.,uauaﬁa;a@ua...t.;hysetﬁg catodon FE
16. Leatherback Turtle.......vv.v.v......Dermachel ¢ coriacea FE
17 ILoggerhead Turtle.wﬁuu_..aasa@Uad_ﬂc..,..sgggggig_caretta FT
18. Green Turtle...umewAuus..ueatsbg,uweo..m.ﬂeChelqg;g nydas FT
19. Olive ridley...u““u"»o..“o&wa&uwnm.Lepidoche1Vg olivacea FT
20. Sacramento River Winter-Run Chinook Salmon.Q. tshawytscha FT
21. Snake River Sockeye Salmon..........o00ev.000....0. nerka FE
22. Snake River Fall Chinoock Salmorn............0, tshawytscha FE
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c. Resource Assessment:

The MPRSA, as amended, requires a resource assessment report
documenting present and potential uses of the proposed Sanctuary
area, including uses subject to the primary jurisdiction of the
Department of the Interior. This requirement has been met in
consultation with the Department of the Interior and the assessment
report is contained in Part II.

D. Federal Consistency Determination:

Section 307 of the Coastal Zone Management Act of 1972, as
amended, requires that each Federal activity within or outside the
coastal zone that affects any land or water use or natural resource
of the coastal zone shall be carried out in a manner that is, to
the maximum extent practicable, consistent with the enforceable
policies of approved state management programs. This requirement
is being met through a Federal Consistency Determination made by
NOAA to the WDOE that the designation of the coastal and offshore
waters adjacent to the Olympic peninsula as a National Marine
Sanctuary is consistent, to the maximum extent practicable, with
Washington’s Ccastal Management Plan.

E. Fishery Requlations

Section 303 (b) (2) (D) of the MPRSA, as amended, requires
consultation with the PFMC. During consultation, NOAA requested
the PFMC to determine if additional fishery regulations were
necessary with Sanctuary designation in accordance with Section
304 (b) (5). PFMC responded that no additional regulations were
necessary and that management responsibility regarding fishing
activities should remain with existing authorities.

F. Othier Federal and State Agencies and the U.S. Congress

The Secretary has consulted with the Committee on Merchant
Marine and Fisheries of the House of Representatives and the
Committee on Commerce, Science, and Transportation of the Senate.
In September, 1991 the Designation Prospectus for the Olympic Coast
National Marine Sanctuary was provided to all members of each
committee. The results of these consultations have been
incorporated into the FEIS/MP.

The Secretaries of State, Defense, Transportation, and the
Interior, the Administrator of EPA, and the heads of other Federal
agencies were consulted and their comments were addressed by the
FEIS/MP. Summaries of all written comments and comments made at
the hearings are provided in Appendix A of the FEIS/MP.

Appropriate Washington State and local government agencies
were consulted and their comments were addressed by the FEIS/MP.
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Summaries of all written comments and comments made at the hearing
are provided in Appendix A of the FEIS/MP.

Appropriate Tribal organizations and Indian Tribes were
consulted and their comments were addressed ky the FEIS/NMP.
Summaries of all written comments and comments made at the hearings
are provided in Appendix A of the Feis/MP.

The comments of all other interested pesrsons ware addressed by
the FEIS/MP and summaries of all written comments aid comments made
at the hearings are provided in Appendix A of the FiIS/MP.



PART II: THE AFFECTED ENVIRONMENT
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PART IT: THE AFFECTED ENVIRONMENT

A. Regional Context

1. Sanctuary Study Area Location

A Western Washington Outer Coast site was included on NOAA’s
original Site Evaluation List (SEL) established in 1983 (48 FR
24296, May 31, 1983). This SEL consists of 29 marine sites with
high natural resource values that were identified and recommended
to NOAA by regional resource evaluation teams. The SEL Western
Washington Outer Coast site extends from Duntze Rock (north of
Tatoosh Island on the northwestern tip of the state of
Washington), 90 miles (145 km) southward along the coast to Point
Grenville. The offshore boundary is contiguous with the boundary
established for the Washington Islands National Wildlife Refuge,
2 to 3 miles (3.2-4.8 km) offshore. The Sanctuary study site
encompasses approximately 225 square miles (169 nm?, or 576 km?)
(Figure 3, p. I-11).

The 1988 amendments to the MPRSA (PL 100-627, November 7,
1988), direct the Secretary of Commerce to issue a notice of
designation with respect to the Western Washington Outer Coast
(proposed herein as the "Olympic Coast") National Marine
Sanctuary not later than June 30, 1990 (section 205). 1In report
language accompanying this legislation (H. Rep. No. 4210, 100th
Cong., 1lst. Sess., 1988), Congress noted that the boundaries of
the area identified in the SEL may fail to provide an adequate
buffer, and directed NOAA to use the SEL boundaries only very
generally as a point from which to embark upon a more detailed
public review and comment process which would lead to the
development of various boundary options. NOAA was directed by
Congress to consult extensively with state agencies, local
government officials, marine scientists, and the public in
carrying out the deSLgnatlon process and establishing specific
boundaries.

In response to the Congressional directive, NOAA met with
several government officials and marine scientists, and conducted
four public scoping meetings in Washington State during April
1989. NOAA was strongly urged by tribal, state and local
governments, other Federal agencies, perate interest groups, and
citizens to expand the area to be evaluated for sanctuary
designation; specifically, areas south of Point Grenville to the
Columbia River, and offshore to the edge of the continental shelf
(defined herein as the 100 fathom depth contour). The heads of
submarine canyons incising the shelf, and a highly productive
fishing area adjacent to the head of Juan de Fuca Canyon, known
as "the plain", were recommended for study. It was also
suggested that consideration be given to extending the northern
sanctuary boundary to the international boundary between Canada
and the United States to promote and facilitate a potential
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"international sanctuary" at some future time. Sone comments on
the Draft Environmental Impact Statement/Management Plan
(DEIS/MP) issued in September 1991, suggested that an eastern
boundary be estabiished within the Strait of Juan 1e Fuca. The
total study area for the proposed Sanctuary evaluated by NOAA is,
therefore, quite extensive compared to the criginal SEL site
description, and covers approximately 4,155 nm? (11%1,249 km? )
(Figure 4).

The Clympic coast extends for approximately 1530 miles from
Cape Flattery in the north, southward to Cape Disajspointment at
the mouth of the Columbia River. The southernmost portion of the
coastline is characterized by estuaries, wetlands, long sandy
beaches, and dunes. North of Point Grenville the :oastline is
more rugged and rocky with high cliffs and sea stacks.

The area selected by NOAA for inclusion in th: proposed
Olympic Coast National Marine Sanctuary (i.e., NOAA’s "preferred
boundary option") is similar to that proposed in tie DEIS/MP with
slight variations to the shoreward boundary (Figur: 5). The
preferred boundary extends from Koitlah Point nortiward across
the Strait of Juan De Fuca to the U.S./Canada international
boundary where it continues seaward to the 100 fatiom isobath,
and southward along the coast to the southern bord:r of the
Copalis National Wildlife Refuge off of Copalis Beach, thus
incorporating the entire northern rugged, rocky coastllne. This
sparsely populated 13% mile stretch of coast remaiis one of the
few relatively undeveloped and pristine coastlines in the United
States. In waters adjacent to Federally owned lands, the
boundary of the proposed sanctuary extends landward to the higher
high water line, ard across the mouths of rivers aid streams.
When adjacent to Indiarn reservations and State lands, the
Sanctuary boundary extends to the lower low water line.

The seaward extent of the sanctuary boundary jenerally
follows the 100 fathom iscbath except where it cuts across the
heads cf the Juan de fuca, Quinault and Nitnat Can/ons. The
northern boundary encompasses the productive fishiig areas known
as "the plaln," and Swiftsure Bank. The total su-face area of
the sanctuary is approximately 2,500 nm® (8577 km?).

Characteristic of the coastal area of the proposed Sanctuary
are rugged headlands and cliffs; sea stacks and sca arches;
tidepools; hundreds of small offshore islands, rocks, and reefs;
and sand and cobble beaches. Nutrient-rich waters and diverse
habitat types result in an abundance and diversity of marine
species of algae, invertebrates, finfish, shellfish, birds, and
marine mammals. Ceommercial and r@creatlonal fishe:iries for
salmon, groundfish, razor clams, and dungeness crab within the
area contribute to the economy of Washington state and the
nation. Popular recreaticnal diving sites are locited throughout

I1-4



47°30

47°00'

125°00'

126°10°  126°00°
8°45° T

BOUNDARY

ALTERNATIVE -
NO. 5
1 46°15'00° 124°05'20°
2 46°15'007 124°35'24"
3 4707T45" 124°58' 12
4 4T°86'06" 125°00°00"
5 AT40'05" 12570444
[ 475001 125°0542"
7 475713 1252913
8 48°07'33" 125°38°207
q 48714487 125°40'59"
10 43°20'12° 125°22'59"
1 48°2T49° 125°06°04"
12 48°29'69" 124°59'13°
13 48°30'19" 124°50'42°
R 124°4341°
15 4872750 124°38'13"
16 417307 124°01'30"
17 48°14'09" 123°38°07°
18 48°0902° 123°88'07°

UNITED STATES - WEST COAST

124°30'

124°00°

Willapa Boy

&

123°30° 123°20°
o 48°45

5

WASHINGTON
PROPOSED OLYMPIC COAST .
NATIONAL MARINE SANCTUARY | /- .~
NAUTICAL MILES o ¥ ;
RS S it S S S { o -
46°12 . L R o s war_q
126°100  126°00' 125°30° 125°00 124°30' 124°00° 123°30° 123°20°

Figure 4.

Study Area for
Sanctuary.

I1-5

the Proposed Olympic Coast National Marine




207

FiC OCEAN

OEFTHS IN FATHCMS

%
NAUTICAL MILES (:\
[ TR )
0 10 20
STATUTE MILES \
B oo 2 wj_gﬁ
‘> ‘,—WDO
[ L I ‘\ ; / ; e \ | \ k Columbia River

40’

207

Figure 5. NOAA’s Preferred Boundary Alternative.

II-6



the Strait of Juan de Fuca.
2. Socio-demographic Profile and Land Use

Most of the land area adjacent to the sanctuary study area
is protected and sparsely populated. There are four Indian
Reservations from Neah Bay to Moclips and more populated non-
tribal communities bordering Grays Harbor and Willapa Bay. The
land not encompassed by reservations or non-tribal communities on
the outer coast, and offshore rocks and islands are largely
protected by the NPS and the USFWS (both within the Department of
Interior). Olympic Coast designations of national significance
include migratory bird sanctuaries, wildlife refuges, wilderness
areas, a Biosphere Reserve, and a World Heritage Site (Figure 6).
Most of the remaining coastal lands along the outer coast not
managed under Federal authority or within reservations are state
public use areas (i.e., 74% of Clallam and Jefferson counties are
under public ownership).

Small residential communities dot the Strait of Juan de Fuca
between Neah Bay and Observatory Point including Joyce, Clallam
Bay, and Sekiu. Public beaches abutting privately-owned land
border much of the Strait resulting in few access points to the
Strait. Clallam County has developed a park at Tongue Point and
Observatory Point, and the Washington State Department of Natural
Resources has developed a park at the Lyre River.

Population density in the counties adjacent to the study
area is, and projected to remain low and relatively static
(Appendix C, Figure 8). While the population of the State of
Washington is expected to double from its 1960 level by the year
2010, the coastal counties in the northern extent of the study
area, Clallam and Jefferson counties, are expected to increase by
only 30 percent. Grays Harbor and Pacific counties, bordering
the southern portion of the study area, are projected to increase
even less, with some areas actually projected to experience a
population decline, from -20 to 14 percent. The overall
population density of the four coastal counties bordering the
sanctuary study area is projected to be only between 0-49 persons
per square mile by the year 2010 (Culliton et al., 1990).

The economy in the coastal region is inextricably linked to
its natural resources, based primarily upon seafood, timber
harvesting, pulp and paper production, and tourism. This is
reflected in a number of socioeconomic indicators including a
high reliance on manufacturing jobs compared to other coastal
communities, high unemployment, low property values compared to
those of the rest of the coastal U.S., and fewer construction
permits. The tourist industry generates approximately $560
million annually from visits to the Olympic National Park. Of
the estimated 3.5 million visits annually to the Park,
approximately one third are to the coastline (SAB, 1984).
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Low population densities along the coast contribute to the
relatively pristine nature of the outer coast and Strait of Juan
de Fuca. Pollution sources such as agricultural and urban
runoff, and domestic and industrial point sources are minimal.
‘Likewise, a lack of shoreline development has enabled wildlife
habitats to remain largely undisturbed. However, there are
indications that excessive runoff resulting from timber
operations are stressing coastal habitats.

Because of the presence of the Olympic National Park, forest
lands dominate land use within all four coastal counties
(Appendix C, Figure 1). Agriculture and wetlands are the next
two most intensive land uses around Willapa Bay and Grays Harbor.
Freshwater inflow into the proposed sanctuary watershed is
relatively small compared to other areas of the contiguous West
Coast. However, volumes of freshwater flow per scguare mile of
drainage basin are high because the land, characterized by small
drainage basins and steep terrain, experiences high rainfall
(over 200 inches per year in some areas) (Rohmann, 1990).

Tribal Econonies

Four Indian reservations are located on the outer coast of
Washington State: 1) the Makah, located on the northwestern tip
of the Olympic Peninsula; 2) the Quileute, located at La Push;
3) the Hoh, situated at the mouth of the Hoh River; and 4) the
Quinault, located between Queets and Moclips. These four tribes
are Federally recognized Indian Nations pursuant to the Steven’s
Treaties of 1855 which include the Treaty of Neah Bay (January
31, 1855. 12 stat. 939) with the Makah Indians and the Treaty of
Olympia (July 1, 1855. 12 Stat. 971) whose signatories include
the Quinault, Quileute and Hoh Tribes (Appendix D).

The Ozette Reservation is a separate reservation inhabited
historically by the Ozette Tribe. It is of cultural importance
to the Quileute, Hoh and Makah Tribes, each of which now
incorporate some COzette ancestry, and each of which have
historically fished and traded with the Ozette. Both the
Quileute and Makah Tribes have asserted their right of access to
the Ozette Reservation (Penn, 1992).

The following discussion presents: 1) an overview of the
four Indian Tribes and their historical dependence on ocean
resources; 2) the legal status of Treaty Tribes and their treaty-
secured rights; and 3) current activities occurring on, or
proposed for, the four Indian reservations. Description of the
tribes and their legal status is extracted predominately from two
Minerals Management Service publications (MMS, 1990; 1991) and by
representatives of the respective tribes.
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The Four Coastal Tribes and Historical Dependence sn Marine
Resources

Makah Indian Nation

The Makah Tribe differs from their Salish neijhbors in that
they are of Nooktan origin. Their main settlements at Neah Bay
were set aside as a reservation pursuant to the Trz2aty of Neah
Bay and subsequent Executive Orders, and they are joverned under
an Indian Reorganization Act constitution adopted in 1936. The
Makah reservation is located on the northwestern-m>st tip of the
Olympic Peninsula (Figure 7). It encompasses 44 sjuare miles of
land bounded by the Pacific Ocean to the west and zhe Strait of
Juan de Fuca to the north. The Ozette Reservation, 10 miles
south of Neah Bay is part of the Makah Reservation, with the
Olympic National Park managing the contiguous shor:line between
the two components of the Reservation.

Neah Bay is one of the largest and most accessible
communities on the Olympic Peninsula with a year-round population
of 1,400. It suffers from limited economic opportinities, and
chronic and seasonal unemployment of over 16% and 530%,
respectively (MMS, 1991). There has been a steady increase in
the on-reservation portion of the population from 1960-1980
attributed partly to a higher birth rate, and expaided on-
reservation economic opportunity subsequent to, and as a result
of the Court’s decision in United States v. Washington, 384 F.
Supp. 312 (W.D. Wash. 1974), aff’d, 520 F.2d 676 (Jth Cir. 1975),
commonly referred to as the "Boldt Decision". As a result, the
on-reservation Makah population age structure is younger than
that of Washington State as a whole.

Historically, the Makah’s relied on the marin: resources for
approximately three fourths or more of their diet which was
comprised predominately of halibut and whale. Priuwary fishing
and whaling grounds extended up to 50 miles seaward of Cape
Flattery over La Perouse Bay and Swiftsure Banks. Other food
fisheries included salmon, squid, skates, sea urch.ins, mussels,
barnacles, crabs, sea slugs, periwinkles and limpe:s. Gadoid
fish were consumed including true cod, lingcod, rockcod,
sablefish, sculpins and rockfish. Porpoises, seal:s, sea-lions,
otters, and seabirds were also hunted. Traditiona . salmon
fishing was concentrated in the Sekiu and Hoko rivers just to
the east of Neah Bay on the Strait.

After the 1880’s, the Makah Tribe experienced dramatic
changes in their economy. Increased exploitation of seals and
halibut by American fishing fleets forced the Makalh’s to rely
more heavily on salmon and other nearshore fishery resources. By
1942, fishing (approximately 1/3 for halibut) accounted for only
a little more than 25 percent of the Makah’s income. Today,
marine resources are vital to the Makah Tribe for commercial and
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subsistence purposes. Over 60 percent of ¥ribal mambers actively
fish and 75 percent of Tribal households are direc:ly or
indirectly dependant on fisheries for their economic survival.
Many tribal members continue to harvest other mariie resources,
including shellfish and marine mammals for subsist:ance (MMS,
1991). A more conplete list of ocean and ccastal resources
utilized by the Makah is presented in Appendix K.

Guileute Tribe

The Quileute Reservation is located approxima-ely 36 miles
south of Cape Flattery (Figure 8). Their reservation encompasses
one square mile of land at La Push. Approximately 450 of the 723
persons enrolled in the Quileute Tribe in 1990 1iv: on the
reservation. The unemployment rate on the reserva-ion is
approximately 81 percent, with 92 percent of those employed
earning less than $7,000 annually.

The Quileute are ethnically and linguisticall,s distinct from
their Tribal neighbors who are of Wooktan and Salish origin with
two exceptions: 1) the Hoh, part of the Quileute r’ribe until
recent times, incorporates the same language and e-hnic
characteristics; and 2) the recently ewtinst China-uom Tribe of
the Olympic Peninsula and Port Townsend Arssa, was i11so known Lo
have spoken essentially the same language as the Qiileute Tribe
(Penn, 1992). The Quileute language is onz of cnl; five
languages in the world lacking nasal scunds. The juileute and
Hoh Tribes are closely related aboriginally, but hive functioned
increasingly as distinct legal entities since the sarly part of
the century. Although the Treaty of Oiympis vroviled for a
single reservation for both the Quileute and Heh T-ibes, two
small reservations were set aside for each by Exacitive Orders of
September 11, 1893, and February 1%, 1589, rvespectively. The
Quileute adopted arn Indian Reorganization Ackt Cons-itution in
1936, and the Hoh in 1969.

The main Quileute winter village was alstoric:lly located at
La Push. The Quileute harvested salmon, smelt, bais, ocsan
perch, cod, rockcoed, redcod, lingcod, halisut, floinder and other
flatfish, bullheads, rays, octopus, shark, herring sardine, and
sturgecn. They hunted hair and fur secls, sea lioig, sea otters,
porpoise, and whala, and gathered butter claums, rasor clams, rock
oysters, mussels, acorn and goose-neck barnaclies, iea urchins,
anemones, slipper-shells and crabs. Among the seasirds harvested
were ducks, geese, white-crested cormorant, brandt gulls,
puffins, auklets, and loons.

As a result of increasingly rvestricted access to marine
mammals and terrestrial resources such as deer and elk by Federal
and state laws, the coastal tribes became more dapoandent upon
fishing for commercial and subsistence purposes. iy 1944,
fishing accounted for approximately two thirds of -he Quileute
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Tribe’s earned income, with the remainder derived from frur
trapping, crafts, some cattle-raizing and wage work, chiefly in
logging and for the Forest Service. Resources currently
harvested by the Qwileute are listed in Appendix F. Shellfish
and other shoreline resources play a vear-round role in
sustaining the Quileute people (MMS, 1991).

Hoh Indian Tribe

The main Hoh vilia¢ge is located at the wouth »f the Hoh
River on a small reservation encompassing approwimately 480 acres
(Figure 9). The raservation extends along the coast for about
one mile. There is no protected harbor either at the river mouth
or elsewhere on the reservation. Accovding to z 1989 report by
the Bureau of Indian Affairs, %94 of 120 persons ernroliled in the
tribe live on or near the Reservation. Unewplovment is
approx1mately 53 uewcsni with 82 percent of employable persons
earning less than %7,000 annually.

The Hoh historically harvested salmon halibut and klack
bass, clams and smelt. They also harvaested whales near
Destruction Island. Their current economic cpportunities are
bleak with most Hoh fanilies subsisting frowm oceanic and coastal
resources. Today, the Hoh congume mere ocsan and shoreline
resources per household than any other Washington zoastel Tribe.
The resources upon which the Hoh depend are listed in Appendix E.
Other economic activities occurring on the Hoh ressrvation
include the production of native crafts and a limited amount of
timbering.

guinault Indian Nation

The Quinault Reservation was established by Executive Order
in 1873. The Tribe functions under an Indian Reoryanization Act
constitution adopted in 1965. The reservation, encompassing
approximately 200,000 acres extends 26 miles alceng the Pacific
Coast (Figure 10), The two principle villaces sre Taholah and
Queets. A third willage on the reservation, Amanda Park, is
populated by non-Indians. The total population on the Cuinault
reservation is approximately 2260 (MMS, 1991). Th= per capita
income on the Quinault Regervation in 1988 was $3,182 ccmpared to
$7,446 in Grays Harbor County. Approximatesly 32.6 percent of
families on the Quinault veservation are below the poverty level
compared to 10.5 percent of families in Grays Harbor County (MMS,
1991) .

The Quinault are speakers of Chinookan, Salisa or Chemakuan.
The present Quinault keservation contains the anciznt lands of
two distinct tribes, the Quinault and the Queets. Histcrically,
marine resources harvested were salmon, smelt ard zandlefish,
halibut, cod, rock cod, sea bass, and soles, razor clams, mud
clams, rock oysters, black-shelled mussels, slipper-shells, sea
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anemones and crabs, flounders, herring, seals, sea lions, whales,
and sea otters. Birds harvested included ducks, geese, gulls,
and loons and their eggs. Seaweed was also harvested for food.

By the 1870’s the Quinault were economically integrated into
European society. They were engaged in a variety of wage-earning
occupations such as seal hunting, and employed by oyster, fishing
and logging companies. Today, salmon has become the commercial
mainstay of Quinault fisheries, in addition to halibut, lingcod,
black bass, other rockfish, smelt, flounder, perch, sturgeon and
razor clams. A more complete list of ocean resources harvested
by the Quinault is provided in Appendix E. Virtually every
Quinault tribal member derives some benefit from the fishery
resources through participation in ceremonies, distribution of
fish within families, and sharing of fish among extended families
and friends. The Tribe is pursuing a strategy of vertical
integration to increase the benefit return from ocean resources.
A seafood processing facility at Taholah depends both upon tribal
catch and fish purchases from off-reservation suppliers.

Treaty Rights and Legal Status

The Tribes have a unique legal status under which they enjoy
a collective interest in lands and natural resources gquite
different from the property rights accorded to others. By
entering into treaties with the tribes, the United States
accepted a fiduciary duty to protect all of the rights which the
treaty secured, including marine hunting and fishing rights.
There is "an extensive body of cases holding that when the
federal government enters into a treaty with an Indian tribe...,
the Government commits itself to a guardian-ward relationship
with that tribe." Joint Tribal Council of Passamaguoddy v.
Morton, 528 F.2d 370, 379 (1st Cir. 1975). This fiduciary duty,
known as the federal trust responsibility, extends to all federal
agencies. Pyramid Lake Paiute Tribe v. United States, 898 F.2d
1410, 1420 (9th Cir. 1990). 1In addition, it requires that
federal agencies seriously consider and protect Indian rights and
interests tc the fullest extent possible. Northern Cheyenne
Tribe v. Hodel, 12 Ind. L. Rptr. 3065 (D. Mont. 1985).
The Federal government, however, is not obligated to provide
particular services or benefits, nor to undertake any specific
fiduciary responsibilities in the absence of a specific provision
in a treaty, agreement, executive order, or statute. Havasupai
Tribe v. U.S., 752 F. Supp. 1471 (D. Ariz. 1990), citing Vigil,
667 F.2d at 934; North Slope Borough v. Andrus, 642 ¥. 2d 589,
611 (D.C. Cir. 1980); ¢ila River Pima-Maricopa Indian Community,
427 F.2d 1194, 190 Ct.Cl. 790 (1970).

The Treaty of Neah Bay and the Treaty of Olympia expressly
reserved, among other things, each Tribes’ right to continue to
fish in its "usual and accustomed fishing grounds and stations."
The Treaty of Neah Bay differs from the Treaty of Olympia in that
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it secures for the Makah Indian Nation the Yright of taking fish
and of whaling or sealing at usual and accustomed Jrounds and
stations..."(Article 4, Treaty of Neah Bay, 1855). The addition
of whaling in the Treaty of Neah Bay addresses the Makah’s
historical dependence on whaling for subsistence, cultural and
ceremonial purposes.

In addition to reserving the right to fish ani whale at
usual and accustomed fishing areas, the Treaties also secure the
right of access to Tribal lands for the Treaty Trioces. Article 2
of each Treaty states that "...said tract shall be set apart, and
so far as necessary surveyed and marked out for th2ir exclusive
use; nor shall any white man be permitted tc resid2 upon the same
without permission of the said tribe and of the sujerintendent or
agent..." Thus, access to Tatoosh Island and the dJzette site by
the Makah Tribe is secured by the Treaty of Neah Bay.

The post-treaty history of Northwest Indian fishing rights
has been contentious and complex. With increasing exploitation
of marine mammals, pinnipeds and fish by European settlers, the
Treaty Tribes fought to maintain their treaty-secured right of
access to marine resources in the courts. In 1905 the United
States Supreme Court interpreted the Treaties secu-ing the right
of treaty tribes to fish to be "not a grant of rigits to the
Indians, but a grant of rights from them,--a reserration of those
not granted." United States v. Winans, 198 U.S. 371, 384 (1905).

Aboriginal and treaty-secured rights can only be abrogated
if there is "clear evidence that Congress actually considered the
conflict between its intended action on the one haiad and Indian
treaty rights on the other, and chose to resolve that conflict by
abrogating the treaty" United States v. Dion, 476 15.S. 734, 739-
40 (1986). Regulations which restrict the exercisc of treaty-
secured hunting and fishing rights are lawful only if they: 1)
are "reasonable and necessary" to "prevent demonst -able harm" to
a harvested species or stock; and 2) are the least restrictive
alternative for achieving this purpose. (United Stites v.
Washington, 384 F. Supp. 312, 342, 415 (W.D. Wash. 1974), aff’d,
520 F.2d 676 (9th Cir. 1975).

Two significant legal decisions have addressed the extent to
which state and Federal regulatory measures were justifiable for
conservation purposes. In 1942 the United States :jupremes Court
struck down license fees for tribal members as unrelated to the
conservation of fish, and hence contrary to the intent of the
treaties. Tulee v. Washington, 315 U.S. 681 (1942'. In 1974,
the landmark "Boldt Decision" held that Indian tribes of Puget
Sound and coastal Washington have the right to an upportunity to
take up to 50 percent of the total number of harvestable
salmonids, as well as the right to regulate their own fishers.
United States v. Washington, 384 F. Supp. 312 (W.D. Wash. 1974),
aff’d, 520 F.2d 676 (9th Cir. 1975). Non-salmonid fisheries may
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eventually be brought within the same legal regime because Indian
tribes in Washington State have launched a challenge against the
State’s shellfish harvesting regulations (MMS, 1991).

current and Future Activities

Current activities occurring on and/or planned for the
reservations adjacent to the proposed study area include
timbering, harbor development and maintenance, an increased
emphasis on attracting tourism, and the preservation of
culturally significant and wilderness areas. The tribes seek to
promote economic development on the reservations to alleviate
unemployment and poverty, enhance their ability to provide basic
public services and facilities, and further the joint tribal-
Federal goal of tribal self-sufficiency (MMS, 1991).

Timbering is an important economic activity on the Makah and
Quinault Reservations, and to a lesser extent on the Hoh
Reservation. The Bureau of Indian Affairs manages, as trustees
for the Tribes, a substantial timber resource, under a sustained
yield operating plan approved by the Tribal Councils. Revenues
from sales of timber stands is an important component of the
Makah and Quinault tribal government income. Most of the
employment generated by the forestry resource is in logging and
transportation, since most of the timber harvested on the
reservation is transported to mills outside of the reservation
(Pacific Rim Planner, Inc., 1980).

Harbor development and maintenance activities occur on the
Makah and Quileute Reservations. The Makah Tribe undertakes
maintenance dredging of Neah Bay every 10 to 20 years. The Tribe
is also planning harbor improvements and expansion to develop a
commercial marina along the central portion of the south shore of
Neah Bay. The marina would accommodate 300 boats and would be
dredged to a minimum depth of 28 feet mean lower low water. The
volume of dredge spoil generated by the proposed marine expansion
is estimated to be approximately 154,000 cubic yards of sand.
Dredge spoil will be utilized for beach nourishment projects with
excess spoils utilized or disposed of on land (Simmons, 1993).

Additionally, the mouth of the Quillayute River is dredged
to maintain the channel by the U. S. Army Corps of Engineers.
Pursuant to the Quileute Coastal Zone Management Plan (Hyas’ Ya’
Kolla’, 1981) dredging of the navigation channel shall occur only
between January 1 and March 31 of any year. Dredge spoils are
routinely deposited on the north jetty and breakwater of the Port
of La Push. All dredging is timed, and measures are undertaken
to protect fish habitat of the Quileute Reservation. The port
facility is in need of significant repair and upgrading. The
Tribe has received a small grant from the state to assist in
strategic planning for port improvements including bulk fuel
storage, waste oil containment, solid waste removal and public
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rest rooms (Schaftlein, 1992).

Scattered areas on and off the Reservations are culturally
significant to the Tribes. Property of cultural significance
have an important role in the current commur:ity, bit also may
have historic significance to the Tribe’s beliefs, customs and
practices as well. These sites may be important i€ culturally
significant events, activities or cbservances have occurred at
the location, or if the user group designated a nane to that
particular place. These sites include ancient villages such as
Ozette, burial grounds, ceremonial places for pray:r, preparation
and training, lookout places, etc, .. (Pascua, 1992). James Island
and First Beach are particularly important to the Juileute Tribe
as ancient burial grounds and areas of spiritual significance.
The Hoh shoreline is & burial area for ancaestors of the Hoh
people. Destruction Island is also spiritually sigynificant to
the Hoh Tribe. In addition to areas set aside as sulturally
significant, the Makah Tribe has reserved over 1,030 acres of
reservation land berdering the Pacific Coast as a ‘vilderness
area. The Quinault Tribe has set aside offshore rocks and
islands as bird and wildlife sanctuaries. In addi:ion, the
estuarine habitats essential for salmor and wildli ‘e are
protected from development by policies set forth i the Quinault
Coastal Zone Management Plan (Quinault Planning Coimission,
1979) .

Tourism helds future economic promise to the coastal tribes
and is being strategically targeted as a way to al eviate the
severe aconomic ccnditions prevailing on the reservations. The
Quileute Tribe hag a strong interest in tourism. I.a Push Ocean
Park Resort provides a range of accommodations. Future offorts
to accommodate tourism will emphasize providing foud service,
building additional tourist rental units, increasing winter
tourism visitation rates, providing charter fishinc services, and
providing a museum/cultural center. During the tourist season,
the tourist enterprises on the Quileute Reservatiorn may bring the
effective population of La Push to approximately 3,000 persons
(Penn, 1992). The Makah Tribe is also targeting tourism,
especially with their plans to expand and diversify the port of
Neah Bay.

B. Sanctuary Study Area Resources

The study area of the Olympic Coast National Marine
Sanctuary lies in the Oregonian biogeographic province (Figure 2,
p. I-10} which extends from Cape Mendocino, California, north to
Cape Flattery, Washington, including the Strait of Juan de Fuca.
This province is characterized by a narrow continertal shelf,
mountainous shoreline and steep rocky headlands, irterspersed
with open sandy and pocket beaches, many smail and few large
rivers, and small estuaries with bay-mouth barriers. Waters in
the Oregonian Province are cool and relatively clear with sea-
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surface temperatures ranging between 9°-11° in winter and 13°-15°
in summer. Ocean waters are dominated by the California Current.
This province is characterized by having the greatest volume of
upwelling in North America from February to September resulting
from the interaction of ocean currents, winds and the submarine
canyons that indent the shelf, most notably, the Juan de Fuca
canyon. These environmental factors combine to produce highly
productive nutrient-rich waters and abundant marine resources
along the outer coast and in the estuaries of Grays Harbor,
Willapa Bay and the Columbia River.

The proposed marine sanctuary supports a multitude of
species of algae, invertebrates, birds, marine mammals, and
commercially important finfish and shellfish. Federally listed
endangered or threatened species such as the bald eagle,
peregrine falcon, brown pelican, Aleutian Canada goose, short-
tailed albatross (although not listed as endangered within the
United States), northern (Steller) sea lion, and gray, blue, and
humpback whales inhabit this coastal area and the adjacent
mainland. The rocky headlands along the coast north of Point
Grenville provide important habitat for a wide variety of seabird
populations, while the offshore islands and rocks of the Flattery
Rocks, Quileute Needles, and Copalis National Wildlife Refuges
are important as haulout areas for California sea lions and
northern sea lions, and roosting and nesting habitat for
seabirds. The western Strait of Juan de Fuca serves as an
important migration corridor for bird and fish species moving to
and from the San Juan Island archipelago and Puget Sound.
Salmon, groundfish (e.g., halibut, rockfish, cod, sablefish,
whiting), and shellfish (crabs, razor clams, oysters) are the
mainstays of commercial and recreational fisheries in the
sanctuary study area.

1. Environmental Conditions

(a) Geology

The Pacific margin of the United States is the tectonically
active edge of the North American crustal plate (composed mostly
of continental crust) that has collided with and is overriding
the sea floor of the Juan de Fuca oceanic crustal plate. The
coastal margin is characterized by a narrow continental shelf,
slope and rise, and is marked by earthquakes associated with
geological faulting and volcanism (McGregor and Offield, 1986).
The area of the proposed sanctuary is subjected to tectonic
forces caused by the combined movements of the large Pacific and
North America Plates and the smaller Juan de Fuca Plate (Figure
11) . The altered sedimentary rocks of the Olympic Mountains and
the volcanoes of the Cascade Range (Mount Saint Helens, for
example) are the result of the convergence of these plates
composed of oceanic and continental crusts.
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The continental shelf of the Washington coast is smooth and
narrow, ranging in width from eight to forty miles (Washington
State Dept. of Ecology, 1986). Submarine canyons incise the
continental shelf and slope along the entire coast, and the heads
of Juan de Fuca and Quinault Canyons are included within the
proposed sanctuary (Figure 12). The continental slope consists
of a steep and highly incised upper portion, and a more gently
sloping lower portion which grades into the Cascadia Basin (Baker
and Hickey, 1986). Although glacial deposits comprise the
underlying relic sediments of the continental shelf, the Columbia
River is the dominant source of modern sediments for the southern
Washingten Shelf (Nittrouer, 1978 in Baker and Hickey, 1986).

The northern shelf is fed by sediments carried from the Strait of
Juan de Fuca. VYear-round bottom currents and winter storms
transport much of this sediment north-northwest. The sediment
accumulates on the shelf as a band of sandy silt with the inner
shelf sandy and the outer shelf comprised primarily of silt and
clay (Carson, et al., 1986). Much of this sediment is
transported to and deposited in the Quinault Canyon where it
gradually works downhill into the Cascadia Basin (Cutshell, et
al., 1986). Overlying the bedrock along many areas of the coast
are deposits of sand and gravel laid down by glacial streams
during extensive glaciation of the Olympic Mountains during the
Pleistocene Epoch some 17,000 to 70,000 years ago (Rau, 1973).
Prominent gravel pockets lie off Cape Flattery, Grays Harbor, and
the mouth of the Quinault River (Moore and Luken, 1979).

The uplifted broad coastal plain that forms the coast of
Washington extends from Cape Flattery southward and includes two
tidal inlets, Willapa Bay and Grays Harbor (Weissenkorn and
Snavely, 1968). Broad beaches, dunes, and ridges dominate the
coastline from Cape Disappointment on the north side of the
Columbia River mouth, to the Hoh River (Moore and Luken, 1979).
The plain rises eastward and merges with the foothills of the
Olympic Mountains. Wave action has eroded the plain through time
and formed steep cliffs along the coast, except at river mouths.
For most of the coast between Cape Flattery and Point Grenville
these cliffs rise abruptly 50 to 300 feet above a wave-cut
platform. This wave-cut platform, which normally extends about
half a mile from shore, is nearly two miles wide west of Ozette
Lake. Small islands, sea stacks, and rocks dot the
platform’s surface. Islands can be found in all stages of
development from partially isolated promontories to true islands
several acres in extent (op. c¢it.). The largest, Destruction
Island, is 1.5 km long.

{(b) Meteoroloqy

The climate of western Washington is characterized by
relatively mild winters and moderately dry cool summers. Most
air masses reaching the coast originate over the Pacific Ocean
and exert a moderating influence throughout the year. The
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climate is influenced by topography, location along the windward
coast, prevailing westerly winds, and the position and intensity
of hlgh and low pressure centers over the North Pacific Ocean
(Phillips and Donaldson, 1972).

In late spring and summer, westerly to northwesterly winds
associated with the North Pacific high pressure system produce a
dry season. In late fall and winter, southwesterly and westerly
winds associated with the then dominant Aleutian low pressure
system prov1de ample moisture and cloud cover for the wet season
which begins in October. The rising and cooling of moist air
along the windward slopes of the Willapa Hills and Clympic
Mountains produces an area of heavy precipitation from the coast
to the crests. Annual amounts range from 70 to 100 inches over
the southern coastal plains and from 125 to 200 inches in the
"rain forest" area on the western slope of the Olympic Mountains
(op. cit.).

Afternoon temperatures near the coast during the summer are
generally in the upper 60‘s (°F). In an average winter, maximum
temperatures range from 38°F to 45°F and minimums from 28°F to
35 °F (op. ¢it.)}. The highest wind speeds recorded on the
Washington coast reached 150 mph at North Head at the mouth of
the Columbia River in January 1941, and 94 mph at Tatoosh Island
in November 1942 (Oceanographic Institute of Washington, 1977, in
Strickland and Chasan, 1889).

Ocean surface water temperature near the coast averages
about 48°F in February, 52°F in May, 57°F in August, and 50°F in
November. The range of seawater temperature is greater in
shallow and protected bays along the cocast. The temperature
range offshore is slight throughout the year, thus inshore-
offshore migrations of biota associated with seabed temperature
changes (common in other coastal areas such as the mid-Atlantic)
do not occur.

(c) Waves and Currents

The Washington outer coast is known for its rough seas and
large waves. Extremes of wave height ranging from 1i5m to 29m
have been recorded on and beyond the continental shelf
(Strickland and Chasan, 1989). The height and direction of waves
vary seasocnally. During summer, waves are lower in height,
predominately from the northwest causing longshcre currents and
sediment transport to the south. In winter, waves are generally
higher and from the southwest, causing northerly longshore
currents and sediment transport (Ballard, 1964 in Terich and
Levenseller, 1986). U.S. Army Corps of Engineers (COE) hindcast
data for a station off Grays Harbor show nearshore wave heights
to average about 4m during November through January with maximum
heights of almost 8m during October through December. Wave
heights on the outer shelf average almost 5m during December
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through January with a maximum of 11m in January (J.S. Army Corps
of Engineers, 1988). The most severe wave conditions are caused
by winter storms originating near Japan that move snto the U.s.
Pacific coast. Storm winds ahead of warm fronts gz2nerate waves
with significant wave heights up to 6-7m; winds associated with
cold fronts generate waves of 8-10m significant height (Kachel
and Smith, in press). Tsunamis, leng-period sea wives produced
by submarine earthquakes or volcances, occasionall; strike the
Washington coast. The Alaskan earthquake of 1964 >roduced a
tsunami that reached a height of almost 4m at Seav lew,
Washington.

The oceanic current system off the coast of Washington is
comprised of the California Current, Davidson Current, and
California Undercurrent (Figure 13). The seasonal variation in
the pattern of coastal circulation is the result 0! changes in
direction of the dominant winds associated with la:ge-scale
atmospheric pressure cells over the Pacific Ocean.

The California Current flows southward beyond the
continental shelf throughout the year. This currernt is
approximately 1,000 km wide with a typical wvelocity of 10 cm/s.
It brings low temperature, low salinity, high oxygen, and high
phosphate subarctic water from high to low latitudes (Hickey, in
press). The California Current is strongest in July and August
in association with the dominant westerly to northvesterly winds.

The California Undercurrent, a narrow (20 km) subsurface
countercurrent, flows northward along the upper cortinental slope
with its core at a depth of about 200m. This current is also
strongest in the summer with a mean velocity of abcut 10 cm/s.

It brings warmer, more saline, low oxygen, low phosphate
equatorial water from low to high latitudes (Hickey, 1979). A
southward flowing bottom current (the Washington Urdercurrent)
flows deeper along the slope at about 400m depth during the
winter.

During winter, the California current either moves offshore
or is replaced by the near surface northward flowiny Davidson
Current. The Davidson Current flows over the slope and ocuter
shelf during winter and early spring in association with the
dominant southerly or southwesterly winds. It flows at a mean
velocity of 20 cm/s and is associated with water masses with the
same characteristics as the California Undercurrent.,

Currents over the continental shelf tend to follow the
seasonal pattern of the oceanic currents, but are also strongly
influenced by local winds, bottom and shoreline configuration,
and freshwater input (Strickland and Chasan, 1989) (Figure 14).
General circulation over the shelf during winter is northward,
driven by the southerly or southwesterly winds that predominate
during that season. During the summer, northerly winds and
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Figure 14.

[] winter wind
. Summer Wind

Winter Current
Summer Current

Simplified Mean Winter and Summer Current Patterns on
the Washington Shelf. [ Mean Flow along the bottom is
northward in all seasons. Mean surface flow is
southward in summer, accompanied by Coestal Upwelling
of Deeper Water. Mean Surface Flow is northward in
Winter, accompanied by Coastal Downwelling of Surface
Water ] (Strickland and Chasan, 19289).
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associated upwelling produce a southward flow in the upper 100m.

current meter data (Hopkins, 1971; Hickey et al., 1986, in Ridge

and Carson, 1987) show that, on the average, near-bottom currents
move northward and slightly offshore over the entire year.

Both the strength and direction of the currents over the
shelf are highly variable. Maximum mean surface current speeds
of 17 to 20 cm/s in a southerly direction have been ocbserved at
20-30m depth in mid-shelf between April and June. Local currents
in the surface layer may show complete reversals over the course
of a few days due to passing weather systems, or fluctuations

over weeks or months due to large-scale events such as
temperature/salinity anomalies or El1 Nifo.

As currents flow south along the coast during spring and
summer, a combination of northwesterly winds and the earth’s
rotation causes the surface waters to be deflected offshore. As
these waters are moved offshore they are replaced with cold,
nutrient-rich waters from below. This process of upwelling
introduces the nitrates, phosphates, and silicates that are
essential for the high phytoplankton production that forms the
basis for the oceanic food chain. The majority of this upwelling
occurs within 10-20 km of the coast with the strongest offshore
flow in the upper 10m of the water column. The submarine
canyons that indent the Washington shelf are sites of enhanced
upwelling (Parmenter and Bailey, 1985). Water upwelled from the
Astoria and Quinault canyons moves across the shelf and is
uplifted into the near-surface layers in the nearshore zone
(Hickey, in press). Water upwelled in the Juan de Fuca canyon
reaches close enough to the surface that it mixes into the
surface layer and provides a direct source of nutrients over the
canyon system (Freeland and Denman, 1982, in Hickey, in press).
Upwelling occurs into the Strait of Juan de Fuca via the eastern
head of the canyon. Downwelling, or sinking of surface waters,
occurs along the coast during winter when southwest winds cause
the onshore transport of surface waters. Downwelling produces
intrusions of offshore surface water into the Strait of Juan de
Fuca.

Tides on the Washington coast and Strait of Juan de Fuca
are semidiurnal mixed tides with two high and low tides each
tidal cycle characterized by inequalities in heights of
successive high and/or low tides. Tidal currents on the shelf
may reach 10 cm/s. Near shore, where tides are influenced by
flow in and out of estuaries, tidal currents may exceed the mean
wind-driven currents. Tidal ranges along the coast are large,
averaging about 3.5m, ensuring a rich intertidal community. At
Port San Juan (Port Renfrew) on Vancouver Island, for instance,
the highest tides reach a level of about 3.5m above mean lower
low water (Keczloff, 1983).

The Columbia River is the largest river on the U.S. west
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coast and its large input of freshwater to the ocean affects the
coastal waters of Washington and Oregon. A low-s¢linity surface
plume is directed northward along the Washington coast by the
prevailing currents in winter (Figure 15). The surface waters
moving toward the woast hold the river discharge irom the
Columbia River near the shoreline and downwelling allows the
water to migrate into the Strait of Juan de Fuca ¢long the
southern shore. Fresh water discharges from other rivers in the
sanctuary study area are shown in Appendix ¢ (Figure 2).

(d) Habitat Tvpes

A marine ecosystem is a very complex and interconnected
world with no hard lines of delineation between its various
parts. Physical changes often occur gradually. Changes may
include the shape and composition of the sea floor, depth, light
intensity, salinity, temperature, biota, etc... Lifferent
combinations of these conditions form unique areas referred to as
"habitats." Marine habitats are functional asscciations between
places, water characteristics and living resources. The depth,
surroundings, and species of a given area largely define the
habitat for that area. A group of similar habitats forns an
ecological "zone" and a unique combination ¢f one >r more zones
forms an ecosystemn.

A marine ecosystem has three broad regions thait cut across
zones and habitats. These regions are referred to here as
"environments." The "littoral" envirornment is sim>ly the
tidelands or intertidal area. The “subtidal® envi-onment is the
sea floor from extreme low-tide to the edgz2 of the continental
shelf. The "neretic" snvironment is the water col mn over the
continental shelf. These environments shape the form and
function of all living marine resources.

The littoral and sublittoral environments (t“idelands and
floor of the continental shelf) are home to such invertebrate
groups as polychaete worms, molluscs, arthrcopods, cchinoderms,
and crustaceans. In addition, these benthic environments harbor
a wealth of marine plant life to include mary varieties of kelp,
surfgrass, and red, green, and brown algae. Marine vegetation is
dependent upon quality and quantity of suniight for' growth and
reproduction and is therefore confined to depths less than 55
fathoms (the euphctic zone) . Therefore, non-planktonic species
are most abundant in the nearshore thinning out as the sea floor
brogresses seaward to yreater depth. Since the se:ward limit of
the preferred sanctuary boundary generally follows the 100 fathom
isobath, all marine plant resources off the Clympic coast would
be within the sanctuary boundary.

Organisms found in the neritic envirorment {tte waters over
the continental shelf) include phytoplankton, zoopliankton, and
most of the commercially important fish stocks (e.c., saimon,
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lingcod, sablefish, Pacific cod, and hake). Anad -omous sSpecies
are most present in the study area during outward juvenile
migration and inland spawning migration. Marine hirds such as
shearwaters, alcids, storm-petrels, jaegers, and phalaropes feed
throughout the study area. Marine mammals, inclwding the
northern and California sea lions, harbor seal, sca otter,
California gray whale, harbor porpoise, and numerous other
species of cetaceans are found in these coastal and offshore
waters to varying degrees and at varying times.

As noted above, the littoral, subtidal and neretic
environments weave through a series of bio-geographical zones.
There are five such zones along the Washington cocst: 1} the

beach surf zone; 2} the rocky surf zone; 3) the alove tide rocky
shore zone; 4) the pelagic oceanic zone; and 5) tle benthic
oceanic zones. These zones run parallel to the shore and are

defined by depth, bathymetry and sediment composition. Habitats
within these zones are the basic marine communities discussed in
this section.

The five zones and twelve associated habitats of the
Washington coast extend seaward from the shore to the edge of the
continental shelf. They range from turbulent rocky intertidal to
deep and relatively placed sandy bottoms offshore. Each habitat
is described separately in the pages that follow. Species lists
for each habitat are arranged by trophic classification groupings
in Appendix F. The pictorial descriptions and spezies lists are
reprinted from a report prepared for the U.S. Fish and wildlife
Service (Procter, et al., 1980).

i. Beach surf Zone

The beach surf zone is a dynamic envircnment vith constantly
shifting sands caused by wave action and longshore transport
(Figure 16). The beach surf zone is characterized by two habitat
types: 1) beach surf-unprotected; and 2) beach surf-protected.
The sandy beaches c¢f the northern outer coast of Washington are
pocket beaches, nestled between resistant headland:s. Beach surf
habitats have much lower productivity and diversits than rocky
habitats, but may be the sole support for certain species (eg.
razor clam, Dungeness crab, and spawning surf smel:). Most
organisms, such as polychaete worms, bivalve mollusiks (including
razor clam), isopods, and amphipods, burrow in the sand. Sand
dollars, shrimps, purple olive snails, and Dungene:s crabs live
on the sandy bottom. Fishes found in this habitat include the
staghorn sculpin, flounder, sand lance, and wvarious species of
sole and surfperch. Shorebirds and some terrestricl birds also
forage in these areas.

Beach Surf-Unprotected Habitat
Unprotected beach habitat areas are intersper: ed along the
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GEACH SURE _ZONE

Extensive beach/dune complexes occur from the Southern Washington coast southward along the

) Oreaon Coast to Cape Blanco: Smaller beaches and strand communities are associated with head-
GENERAL Yand complexes all along the coast. The Beach Surt Zone is a high energy ares with shifting

COMMENTS substrate and Pimited species diversity. TVThe Above Tide Beach and Dune Zone are unstable and
subject to water and wind erosion as well as flooding.

There are only smal) changes in e¢levatinn within the zone but the changes are verv important
TOPOGRAPHY due to tidal cycles in the beaches and water table relationships in the dunes. Predominant
dune soils include the Westport and Netart series. Westport soils are typically found in re-
AND cently stabilized slightly weathered sand. They are a poorly ceveloped s0il and are a member
JoiLs of the mixed mesic family of Typic Udipsammerts {U.S.D.A., 1975A). Soils are nutrients poor
and become s3)iné near the beach (Ranwell, 1972). .
Marine influences strongly modify climatic conditions, especially on the immediate coastal steip.
The climate is mild with small variations in temperature. Mean temperature for January ranges
CLIHATE between 5 to 8°¢ (*! €0 47%F) and between 13 1o 16°C (55 to 619F) far July., Snow and heavy freezes |
arve infrequent. Winters are wet and cool with occasional storms generating heavy precipita~
tion and strong winds (90-100 HPH winds can be expecled Lo occur once every 100 years)
(U.S.D.A., 19)5A). HMicroclimate changes are dramatic in dunes (Rarme 11, 1972).
Precipitation averages between 200 to 300 on {78 te 118 inches) with the bulk falling
between November and April. frequeat summer fogs and subsequent fogdrip campensate for
HYDROLOGY summer hydration stress. The soils are highly permeable. Recharge of ground water and
surficial waters is directly from precipitation. The deflation plain and marshes are
subject to annval inundation during winter. The water table is usually very close to
the surface on the deflation plain but s subject to scasonal vartations. If ground
water removal is greater than recharge, saly water intrusion frequently occurs,

ZONE 8 HABITAT TYPES

Figure 16. Beach Surf Zone Environment (Procter et. al, 1980).
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Olympic coast as pocket beaches between rocky sho -es and
headlands (Figure 17). This habitat becomes dist. nctly more
prevalent south c¢f Point Grenville. These beaches; receive direct
wave energy that sometimes "armors" the beach with gravel,
cobbles or a mix of both. This armoring is often seasonal,
affected by changes in tide levels, winds, currents and other
oceanographic and atmospheric conditions. Changing conditions
may also simply add or subtract sand, altering the: slope and
elevation of the beach. As the substrate sediments shift, flora
and fauna must be able to endure the alterations ¢r move to new
areas to survive. Thus, species composition and ¢ ominance may
fluctuate at different times of the vear.

Beach Surf-Protected Habitat

Protected beach habitats occur along the Olynpic coast as
pocket beaches betweern rocky shores and headlands (Figure 18).
These areas are shielded from direct wave force by close
proximity to headlands or protection behind offshcre reefs, sea
stacks, or islands. Protected beaches are more stable than
unprotected beaches and are more likely to retain a consistent
substrate composition. ILess scouring from waves allows finer
sediments (sand and organic matter) to settle on the seafloor.

Boulder and cobble fields are often found lying on sandy
bottoms in the prectected coves of the northern Olympic coast
(e.g. Cape Alava and Cedar Creek). They support a much greater
diversity of organisms than the sandy intertidal areas. These
unique conditions support rocky-shore organisms foind on large
boulders, protected-shore organisms occurring in taie lee of large
rocks, and soft-sediment organisms living in the suibstrate
beneath cobbles and boulders (Dethier, 1988). Algaie and many
invertebrates such as hardshell c¢lams, crabs and Ozher
crustaceans, polychaete worms, and sea squirts are found in this
habitat.

ii. Rocky Surf Zone

The rocky surf zeone is found on rocky substraie between the
lowest tidal level and the highest tidal level (Figure 19).
Organisms living in this zone must be able to withstand periodic
desiccation, high temperature and light, low salin:ties, and
strong wave action {Nybakken, 1982). 1In the northeastern
Pacific, intertidal zones of the most wave-beaten shores receive
more energy from the breaking waves than from the sun (Leigh, et
al., 1987). High wave energy enhances the product:ivity of
intertidal organisms by providing space for habitation as species
are eroded away, and by increasing the capacity of algae to
acquire nutrients and use sunlight.

The rocky surf zone of the outer coast. of the Olympic
Peninsula includes some of the most complex and diverse shores in
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Beach Surf Zore
A Yaprotected Beach

UNPROTECTED BEACH

Habitat Pescription
Open ocean beaches are exposed to surf actlon all year.

As a result of waves and associated currents, the sands
are continually in motion parallel to the coast and off-
shore or onshore depending on the season. Susmar move-
®ent is toward the south and onshore; winter movement s
to the north and offshore. Because of pounding waves andl
shifting sands this Is a rigorous environment ax re-
flected by the reduced starding crops and low dbversity.
Diatam community In surf zone water colun is distinct
from that beyond the breakers, Habitat extends fvom
driftwood on berm seaward to breaker depth and includes
the foreshore and nearshore. Logs and other debris are
stranded behind the berm.

Food Meb

Lower beach macrofauna (burrowing in sand) depend pri-
marily on surf zome phytoplankton. MWelofauna (I1iving
oh and between sand gralns) depend mainly on dissolved
organic oatter and microdetritus filtered from sea water
by sand. Beach wrack at and above high tide line Is
food source for scavengers. such as beach hoppers.

Characterlstlic Flora

Surf zone water column often dominated by one specles
of diatom, Chaetoceros armatum, associated with Astes-
ionella secialis (Lewin and Mackas, 1972).

Characteristic Fauna

Invertebrates: razor clom, mole crab, purple olive
snall, nereld worms, blood worm, shrimp, mysids,
awphipods, isopoads.

Fish:
Birds:

surf perch, starry flounder.
gulls, sanderling.

Figure 17.

1980) .
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Beach Surf Zone
B Protected Beach

PROTECTED BEACH

Habitat Description Characteristic Flora

Low energy beaches associated with headlands and behind Ko significant primary production occurs.
pvotective barrlers {e.q. offshore reefs). More organic

materia) In sand than vn the unprotected beaches. Characteristic Fauna .

Beaches not as subject to erosion and hence provide a {nvertebrates: isopods, caphipods, beach hopper,
mwore stable habitat for the more diverse fauna found on spionid worms, phoronids, Jungeness crah, hermit _
protected beaches than on beaches subject to the crab.

powunding surf. Habitat includes foreshore and near-

shore. Driftwood and beach wrack ave stranded behind Fish: surf perch, flarfish.

the bema.

Birds: shoreblrds aad gulls.

food Web

Detritus plays a major vole in the food weh. Additionsl
primary contributions vome from the phytoplarkton
complement of the ocean wister. Betritivores and
anivores are fed upon by seversl Invertebrate carni-
vores, which in turn are Fed upon by birds.

Figure 18. Beach Surf Zone Habitat-Protected (Procter et. al.,
1980).
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EADLANDS $3 ROCKY ISLANDS

Headlands are marine/terrestrial ecotones typical of open rocky coasts. They are steessful, high
Coastal islands occur all along the coast except in the vicinity of the

Hany supporl important sea bird colonies and hauling areas for marine

GENERAL energy environments.
Some Dceanic

COHNMENT S Colunblia River mouth.
mamials, [ntertidal areas are subject to severe physical and chemical conditions.

habltats (e.g. Surfgrass) overlap with the Rocky Surf Zone.

Meadlands are typically steep and precipitous. Soils are generally lacal in origin and derived from

basalt north of Cape Blanco and of sedimentary material south of the Cape. Cliffs can drop directly
Slumping of cliffs is ehe sediment source for many

VOPOGRAPNHY into the marine system to moderate depths.
AND
SOILS local beaches,

Climate is maritime with fluctuations of temperature and precipitation muted., Mean temperature
CLIMATE ranges between 5% and 8%C (4t to 46°F) for January and between 14° and IB‘_’C (57 to 619F) for July.

Snow and heavy freezes are alypical. Winters are wet and cool with occasional storms generating
heavy precliplitation, extreme tidal ranges, and strong wiands. Strong winds frequently break off
trees and carry salt spray inland which strongly influences the makeup of the habitat.

The three major water inputs to the Above Tide area are winter precipitation, salt spray, and
summer fog drip. Fresh water aquatic habitats are uncommon, Discharge is usually directly into

HYOROLOLY the ocean. Waves are concentrated on headlands, and Jocal curcents can be severe.

ZONE 8 NABITAT TYPES

A [ A
Unprotacied Protecied Hesdicn®s & Rocky isiande
3 ABOVE TIDE ROCKY gm JOME

n_gcﬂswm

Figure 19. Rocky Surf Zone (Frocter et. al., 1980).
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the United States (Dethier, 1988). Dethier estimetes that the
rocky intertidal area of this section of coast cortains at least
130 plant species (2 vascular plants, 5 or more lichens, and over
120 algae) and 180 animal species (mostly invertekrates)
(Appendix C). Two habitats are present in +his zcne,
distinguished from one another primarily by differences in wave
energy.

Variation in the degree of exposure ton envircomentsl factors
can create marked zonation patterns within rocky sarf habitats
(Foster, et al., 1988). These visually distinctivz bands of
organisms are the result of wave action intensity at varying tide
levels, tolerance of organisms to air and sunlight, and the
presence or absence of predators (Steeliquist, 1487). Within each
rocky surf habitat are four vertical bands (or “zcies"-this term
should not to be cunfused with ecological zenes): a splash zone,
and upper, middle, and lower intertidal zones. Tha splash zone
receives the spray from the surf during high tide ind is covered
with water only during storms. Algae, lichens, 1limpets, and
periwinkles are residents here. The upper intertiial area is
flooded during high tides. Barnacles, snails, mus:els, seaweeds,
and crabs frequent the rocks while shrimp, sculpin, and other
fishes swim in the tidepocls. The middle intertidil area is
inundated more regularly and contains more biota tian the higher
zones. Predominant animals include mussels, sea s:ars, snails,
worms, crabs, whelks, chitons, and rock scallops. The lower
intertidal zone is exposed to the air only curing :he lowest
tidal stages. It has a greater biological diversi .y than the
other three zones. Typical organisms include star “ish, anemones,
octopi, sea urchins, sea cucumbers, and nudibranch.s.

Sand-impacted rocky areas occur where rocky ouitcrops lie
adjacent to or in the middle of high-erergy sand beaches. Rocky
surfaces that are scoured or periodically buried b'r sand regquire
organisms living there to be tolerant of the buria . and resistant
to the scouring. Tolerant animals include the cloiiing anemone
and several genera of chitons and tube worus.

Rocky Surf-Unprotected Habitat

Exposed rocky surf habitats vary from steep badrock found on
promontories and sea stacks, to flat benches dottec with
tidepools (Figure 20). Only the nost wave-tslerant organisms
such as gooseneck barnacles and sea palms can surv:ve on the
steep bedrock. These areas receive full, direct wive force that
produces a continuous erosional process. The sediirent from this
scouring action is sorted and deposited on nearby pocket beaches.
Species in this enviromment are quite resilient anc typically
find protection within hard shells cemented o the rocks or by
inhabiting available crevices.
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Rocky Surf Zone
A Uaprotected

Headlands &

Rocky islands

ROCKY SUR! — UNPROTECTED

Haditat Description Charackeristic Flora
Fils zone 15 characterized as o high energy environment.l Bacvoalgae are the zost visible flora. Importaat
Both plant and animals living in this zone sust be able | geneca include Ulva, Fucus, Postelia, [ridophycus,
to withstand the force of the pounding surf. MWany of Coralbding, Lamanacia, and Lithothswmuim,

A surfgras
the organisms must also be adapted to extreme tempera- | (Phyllospadix scouleri) is the principal vascular
tures and salinity variahility, as well as exposure to plant. Senthic diatams are probably important.
fresh water rain conditioas. Vhis habitat is colnci- Distince intertidal benthic ronations are found.
dent with part of the near-shore #elp habitat
land of the Surfgrass habitat of the oceanic Characteristic Fauns

Fngekated Benthic lome. The mussel, Mytilis californianus, and the goose
barnacle, Hitella polymeris, are characteristic and
Food Meb important species. These species form a biotic
The Tood chains ave guite short (often with only substrate which provides the necessary habitat for
three trophic levels} and include at least the many other species. The predacious starfish,
following modes of feeding: planktonic foods Pisaster orchraceus, is also characteristic.

entracted by filter feeders; macroalgae harvested by
the grazing animals; bacteria and periphyton eaten
by other grarers. Predators are from both the
terrestrial and earine realas.

Figure 20. Rocky surf Habitat-Unprotected (Procter et. al.,
1980) .
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Rocky Surf-Protected Habitat

The protected rocky surf habitat is & sroad vave-cut terrace
or an area where the force of waves is reduced by offshore rocks
or sea stacks (Figure 21). Lower wave action and less spray
enable different species of plants and animals to 1live here than
on the exposed coast. Barnacles, turban sgnails, Feriwinkles, as
well as surfgrasses are abundant in this wore protected habitat.

s o

iii. Above Tide Rocky Shore %one

Though this habitat is landward beyond the sanctuary
boundary, it is extremely important to the nearshcre ecosystem
(Figure 22). It provides critical stationing and nesting areas
for marine birds as well as pupping and haulout sites for marine
mammals. Human modifications to this habitet can aave cdrastic
effects on the local ecology by altering sediment loadirg or
creating conditions that allow predator access ‘o srevicusly
isolated areas. Most headlands and rocky islands of the outer
Olympic coast and western Strait of Juan de Fuca ace prctected
within Federal, state, or tribal lands.

iv. The Pelagic Oceanic Zone

The oceanic zones in the Sanctuary study area are divided
into two major categories: 1) the pelagic zone - comprising the
water column; and 2) the benthic zone - conprising the se=afloor
and waters one meter above (Proctor, et al., 1980) (Figure 23).
The pelagic and benthic zones each have habitats that ara
characterized by the presence or absence of light. The pelagic
zone can be divided intoc the euphotic and disphotic zones, and
the benthic zone into vegetated and non-vegetated :ones.

The euphotic and disphotic habitats togzther comprize the
pelagic oceanic zone. These are the largest spati:1l habitats
within the marine ecosystem, and they support plan}ton {sea
drifters), and nekton (free swimmers). Seabirds tlrive in the
euphotic habitat, and many dive to impressive deptls for food.
Within the context of this report, the pelagic zone is synonymous
with the neritic enviromment discussed at the begirning of this
section.

tat

fede

BEuphotic Pelagic Habd

The depth of the euphotic layer is deteimined by the
distance that light penetrates the water column (Figure 24).
This boundary is continually in flux and is affected by factors
such as latitude, season, cloud cover, turkidity, sea state, and
time of day. This is the layer of the ocean where
phytoplanktonic production occurs and is a great feasding area for
many species.
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fRocky Surf Zone
8 Protected

Head)ands and

Rocky Islands

ROCKY SURF -PROTECTED

Habltat Description

The wave energy in this region is lower than for unpro-
tected headlands, but is high enough 50 thar almost no
fine sediments and very little sand occurs. The organ-
Isms wust be adapted to the extremes in temperature and
salinity characteristic of this environment. Vertical
Zonation is very pronounced. Parts of two oceanic Vege-
tated fenthic Zone habitats coincide with this habitat;
they are Surfgrass and pnearshore Kelp,

food Ueb

ood web consists of three rather short and distinct
food chains, as were characteristic of the unprotected
coast. Surfgrass becomes much more prevabent in this
area and the assoclated cowmnity 1s loportant.

Characteristic Flora

Surfgrass (Phy)lospadix torreyi and P. scouleri)
is important. Attached macroalgae are abundant
in this region.

Characteristic Fauna

Most of the species found in the unprotected outer
coast are also found in this region, but some added
forms are aiso apparent. The varicus sea anesmones
(Anttrogleuri spp.) are especialily notable. Variocus
sea stars and britele stars also occur.

Figure 21. Rocky Surf Habitat-Protected (Procter et. al., 1980).
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Above Tide Rocky
Shore lone
A Headlands and

|

Rocky islands
ltat

ThTs habitat occurs on steep topography, shallow soils,
and non-erosive substrate above the previously de-
scribed salt spray zone and seaward of the coastal
forests. Islands are smail and are usually within ten
miles of shore.

Jrood veb

On terrestrial habitats, browsing components of the
food web are typical. The food web on islands is
Yimlied. However, isdands provide a base from
jwhich sea birds and marine mammals exploit marine
food sources.

ANDS 8 ROCKY ISLANDS

Characteristic flora

VYegetation is Jow lying, gradating from herbacious
plants nearest the coast (seaside plantain, red
fescue, thrift, seawatch, veich) :o shrubs {chimble-
berry, satal, Suksdorf sage, Noot:a rose) and finally
to inland forest typically domina:ed by Sitka spruce
and western hemlock.

Characteristic Fauna

Hizomals: black-tailed deer, Town:end's mole, vagrant
shyew, California sea lion, north:rn sea \ion, sea
atter, gray fox.

Birds;: storm-petrels, western guil, California gull,
cosmon swere, pigeon guillemot, asklets, other
alcids, black oystercatcher, cormorants. Rany of
the iIslands are fatensively used sy colonial sea bird
nasters.

Figure 22. Above Tide Rocky Shore Zone (Procter et. al., 1980).
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OCEANIC _ZONES

Tn nericic zone (ncar shore, over continental shel ), tHortheastern Pacific surface waters {upper
200 @) mix with runoff and upwelling deeper ocean waters. Runoff recharges anutrient supply duri
‘[“EML_ winter. Spring diatom bloom rapidly depletes this supply, but upwelling continually replaces
COMMENTS limiting autrlent, chiefly nitgace, sometimes also silicate (Anderson, 6. C., 1972). Anaual rate
of production Is over 300 gC/m", more than 6 times the average productivity of the whole ocean,

including neritic zone (Curl, 1970} .

Continental shelf relatively flat and featureless. Slopes steeper near shove and outer edge than
BATHYMETRY ia wider central area. Slopes steepen and shelf marrows from north to south. Recent sands tle
AND {nshorve, wmuddy sediments seaward. Relict sands exposed at places along outer edge. Rocky banks
SEDINEMTS occur ircegularly, often associated with headVands. YThickness of sediments is in dynamic equi-
Vibrium, accreting in sumer, eroding in winter {(Bourke et at., 1971; Kulw et al., 1975).

Small seasonal variation in temperalure means range only 4°C (39°F). Large di fferences inwind and
precipiation; prevailing winter winds are southwesterly, bringing storms to the coast; suwers
winds are mostly from the northwest at speeds usually lower than in winter. About B0% of the
CLIMATE annual precipitation cccurs fram October to March. Shore statlon precipitation data overesti-
mates rainfal) at sea by a factor of 2 to 4 (Etliott et al., 1971). Dense fogs, related to up-
welling of colder waters, occur most frequently from midsummer to fall, averaging 3 to 8 days

per month (0IW, 1977).

salinity of surface waters varies uidelx, from 20 to 34%/00, altered by runoff and upwelling.
Runoff lowers surface salinity to €32.5%co. Upwelling increases surface water salinity to
HYDROGRAPHY | 135 50/00 in sumner. uater tenperature varies fromamean high of 17.7°9C (64°F} to awean low of
7.6°C {46°F), but annual mean temperature range is only 5%C (419F), from 149C (57°F) In sunmer to
49¢C (489F) inwinter. Both highest and lowest temperatures occur in sumrer during upwelling

(Bourke e al., 1971}.

ONE 8 NABITAT TYPES

IR S N
P > 8 P )’ -.é>"‘>

) (3
Rocky Mua Muddy Saand 3,“

A 8
Kelp Surfgrass

i3 MON- VEGETATED BENTHIC ZONE VEGETATED BEMTHIC ZONE

o o ek
PELAGIC OCEAMC IQNES BENTHIC CCEAMMNC ZONES

Figure 23. Pelagic Oceanic Zone (Procter et. al., 1980).
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Rabitat Description

This habltat is the upper layer of neritic ocean water
which is supplied with sunlight sufficient for the
photosynthesis of plants, i.e. down to compensation
depth.  All net produoction of organic mactter in the
oceanic pelagic envirorment occurs ia this habitat.
Depth of this tayer varies seasonally and locally,
generally ranging between 20 to B0 meters (60 to 260 fi)
deep (Sverdrup et al., 1942; Small et al., 1972). in
winter, low primary production is balanced by grazing,
maintaining dependent papulations. In spring, diatom
bilooms indicate high primary production temporarily
exteeding consumption. AL night, many camivores from
deeper waters (disphotic zone) invade this habitat to
feed. .

Food Web

Primary productivity ls provided by phytoplankton.
Grazing food chalns are predominant. Herbivorous
crustaceans, principally zopepods and euphausids, I
dominate the second traphlc tevel; jellyflsh, fishes, '
and shrimp are .Important conswuners at the third trophlc

Food Web, coniinued
Tevel (Pearcy, 1972). Suspecded datrital material

may enter food web through #icroplankton.

Characteristic Flora

Phytopiankton: diatoms are czneraltly predominant ie
shelf waters, wirh dinofiagellates showing increased
abundance in tate suwser and fall.

Chavactesistic Fiauna
Zooplankton: copepods, cupheusids, medusae, salps,
shrimps, chaetoguaths, cienopwres, amphipods.

Nekton: lantern fish, auschowys, saury, squid, salmon.

Sea birds: comwon swrre, wes:ern gull, socoty shear-
water, Cassin®s auklet, cormerancs.

Mannais: balzen whales {gray whale), kitler whale,
porpoises, California sea 1ioa, northern sea lion,

' novthern fur seat.

1144

24. Fuphotic Pelagic Habitat (Procter et.

11., 1980).




Disphotic Pelagic Habitat

Below the euphotic layer is the dark sphere known as the
disphotic zone (Figure 25). The disphotic layer is the depth at
which photosynthesis ceases in marine plants due to insufficient
light energy. At night, the disphotic zone may extend from the
sea floor to the sea surface to encompass the entire water
column. As light penetrates through the water column, it is
absorbed and scattered by water properties, particles and
organisms (Duxbury and Duxbury, 1989). A twilight state exists
at the boundary of the euphotic and disphotic zones. Blue and
green wavelengths of light may penetrate into the disphotic zone
but quickly fade to darkness. Zooplankton inhabit this habitat
in large number during the day and migrate upward during the
night to feed on the abundant phytoplankton in the upper layer.

v. Benthic Ocean Zone

The benthic oceanic zone encompasses all submerged lands of
the continental shelf. It is divided into two sub-zones
distinguished by the presence or absence of light. The vegetated
benthic zone ceoincides with rocky habitats and exists where light
is sufficient for photosynthesis in attached marine plants. Two
habitats (kelp forests and surfgrasses) exist in this zone. The
non-vegetated benthic zone is completely devoid of plant life and
is classified by changes in the sediments on the sea floor. Four
different habitats are present in the non-vegetated benthic zone
including the rocky, mud, muddy sand, and sand (Figures 26-29).

Kelp Forests (Vegetated Benthic) Habitat

Kelps are large brown algae (Order Laminariales) that attach
to rocky substrates and grow to the surface in water depths from
about 2m to 20m (Figure 30). The floating portions of these
plants form dense canopies on the sea surface. Kelp forests form
one of the world’s most productive habitats. They provide
critical habitat for encrusting animals such as sponges,
bryozoans, and tunicates, as well as for juvenile fish, algae,
abalone, and many other invertebrates. Fish associated with kelp
beds include lingcod, kelp greenling, cabezon, various rockfishes
and perch species, wolf eel, and red Irish lord. Kelp provides a
food resource for fish, and for grazing and detritus-feeding
invertebrates such as sea urchins and isopods. Sea otters depend
on kelp beds for both food and shelter. Kelp beds also serve as
resting areas for some birds such as gulls and herons. They also
reduce wave action and currents shoreward of the beds, creating a
sheltered environment for intertidal plants and animals, and
reducing inshore erosion on beaches (WDOE, 1980b).
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Pelagic Oceanic
Zones
Disphotic Pelagic .
Ione ST e L

A Disphotic PR R

P oy

“DISPHOTIC

Habitat Description

Deeper, dark, daytime lecacicn of pejagic carnivores
that migrate vertically each day in vesponse to }ight.
These animals form verticaily cospressed layers {called
scattering layers because of their cffect on sonar
transimissions) during daylight but vise toward the
surface, spreading owe vesvically to feed throughout
the upper layer (euphoeic rzone) during the night.

food lWeb

Grazing and detrital food chains based on primary
production (n euphotic zom: above. Local transfers
are primarily between third and fourth trophlic level.

Characteristic Flora

#one. Phytoplankton, sinking throigh this zons, are
wery sparse and unproductive.

Characteristic Fauna

Looplankton:  euphawsid (Euphausi: pacifica), shrimp
($ergestes similis),

tekton: laotern fishes {(Diaphus trwla, Stensbrachius
Yeucopsarus, and Jarletonbeania creonularis).

Hamnabs :

baleen whales.

Figure 25.

Disphotic Pelagic Habitat {Procter et. al., 1980).
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Benthic Oceanic
Lones
Hon-vegetated
Benthic Zone
A Rocky

Rabitat Description
Rocky bottom, below cowpensation depth but often higher

than the surrounding shelf, occurs in scattered banks
at varlous distances offshore all along the coast.
rough, frregular terrain has sore wave and current
activity, little Finer sediment. These areas are
generally avoided by trawl fisheries.

Food Web

Primarily detrical food chalns based on production in
overlying waters. Some demersal fish also feed
periodically In euphotic zome grazing food chalns.

The

Characteristic Flora
Only phytoplankton which sinks to the bottom from
the photic zone. HNo primary product fon.

Characteristic Fauna
Attached invertebrates: barnacles, sea anemones,
bryozoans, tube wovms, hydroids, corals, and tunicates.

Unattached {nvertebrates: starfish, crabs, shrimp,
hermit crabs, nereid worms, nudibranchs, and sonails.

Fish: halibut, rockfish.

1980) .

Figure 26. Rocky Non-Vegetated Benthic Habitat (Procter et. al.,
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Yenthic Oceanic

Zones
Hon-vegetated
Benthic Zone
8 Nud
MUD
ﬁi_bi_la_t__ﬂe_gﬂmﬂ Characteristic lora
Harine soft hottom communities where most of the Due to a paucity of light, few pbants are found in
sedlment grains are less than 0.062 mw in di ameter this region,
fore a major portion of the offshove region at depths
between 100 and 200 n. These bevel bottam coneuni ties Characteristic Fauna
contain a much more abundant and diverse cimnun i ty Primarily infaunal and epifauna javertebrates and
than the level bottom sandy substrates and can be demersal Fish,

conposed of fine grained silts and clays but most
often are mixed with either relict or tersigenous

infauna: sea urchin (Brisaster), bristleworms
sands. They are thought to be very stable environments {3ternaspis), smails.

with diverse benthic populations which serve as major Eplfauna:  shrimp (Pandalus), bsittle stars {ophiura),
feeding areas for demersal Fish and shrimp. sca urchin (Allccentrotus) .,
Food Web Fish: Dover sole, arrowtooth Flsunder, sablefish.

The food web of this system is deperident on detritus
both from the production in overlying waters and to a
lesser extent from terrigenous sources. Detritivores,
scavengers, and camivores arc important links In this
System.

Figure 27. Mud Non-Vegetated Benthic Habitat (procter et. al.,
1980) .
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Benihic Oceanic
Zones
Non-vege tated
8enthic Zone
¢ Muddy Sand

SAND

MUDDY
Habitat Description

This habitat is intermediate between sand and mud
botzoms (50-75% of grains greater than 0.0625 mm in
diameter). Huddy (finer) sediments accumulated during
summer are mixed into the sandier substrate by the
burrowing-feeding activity of benthos pefore winter
storms resuspend them. Vhere is more organic matter In
the sediment here than in the sandy bottom, less than in
a mud bottom.

Food Web

The food web of thls habitat is dependent on detritus
both from the production in overlying waters and to
some extent from terrigenous sources. petritivares,
scavenyers, and carmivores are Taporcant.

Chavacteristic Flora

Due to a paucity of light, there is o plant pro-
duction in this habitat. Some heterotrophic diatoas
may persist.

Characteristic Fauna
Tofauna: clams (Macoma elimata), polychaetes

(Nephtys sp., Sternaspis fossor), and anphipods
(Paraphoxus variatus).
Epifauna: sea cucumber (Stichopus), urchins

(Aflocentrotus), shrisp (Pandaius), starfish (Lurida),
snails (Polinices).

Figure 28.

al., 1980).

Muddy Sand Non-Vegetated Benthic Habitat (Procter et.
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@enthic Oceanic
2ones
Non-vegetated
Benthic Zone
D Sand

SAND

Figure 29.

Habitae Description

This is the smooth, relatively hard bottom area seaward
of the surf zone and beyond the imnediate influence of
breaking waves and longshore currents. Current activity
Is regular and fairly strong, though not as strong as
In rocky areas. The bottow sediment is sand (75% or
more of grains are larger than 0.0625 om in diameter)
similar to that on the beaches but significantly

more stable. As a resull of the greater stabilicy,
lack of wave breaking action, and more organic material
than on beaches, populations are Jarger and there are
more specles than in the heach habitat. This habitat
gradually grades into the wuddy sand bottom habitat

as the water deepens to the west. Relict sand patches
occur along outer shelf,

Food Web

The energy for the habltat comes from phy toplankton
la the overlying waters and from the detrlcal material
which continually ralns dow: from above or is intro-
duced froa nearby estuaries. Hany of the important
organisws are detrital feeders and camponents of the
food wab are relatively simple.

Lharacteristic Flora

There are no primary producers on the substrate
because of the reduced light level over most of this
enviromment. Diatoms in che ptytoplankton enter from
the euphotic zone, and may comentrate near the

bot tom,

{haracteristic Fauna
lavertebrates: polychaete wor:s, gasaridian
amphipods, Slota’s razor clam, Jungeness crab,
gastropods, and sand dollars.

Fish: English sole, Pacific sa widab, butter sole,
shates, and dogfish.

al., 1930).

Sand (Non-Vegetated) Benthic Habitat (Irocter et.
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Benthic Oceanic
Iones
Yegetated Benthic
lone
A Kelp

KELP

Hablitat Description
Kelps occur in what is called the Protected Outer

Coast. They persist on rocky reefs subject to occa-
slonally severe wave action and tidal currents. Kelps
range from extreme low water (ELW) to a depth of about
40 feet (13 m).

Food Webd

Productivity is dominated by the kelps and their
assoclated alga) flora. The food web is dominated
by grazing organisms. Detrital components of the
food web are present, but of secondary importance.

Characteristic Flora

The typical kelp habitat is multilayered, being
composed of canopy, unstory, turf, and crustose layers.
The canopy i5 made up of Nereocystis luetkeana {bul}
kelp). The wunderstory is made up of several kelps,
notably Preryqophora californica, Alaria marginata,
Laninaria saccharina, Laminaria setcheili, and Egregia
menziesii. The turf layer (s made up of filamentous
and thallose red algae. The crustose layer is largely
made uvp of Kildenbrandtia and Lithophy!lum.

Characteristic Fauna
Invertebrates: a variety of sea urchins, limpels,
chitons, starfish, crabs, seails, amphipods, isopods.

Fish: copper, brown, quillback, and black rockfishes,
liagcod, kelp greenling.

Figure 30.

Kelp Habitat (Procter et. al., 1980).
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surfgrasses (Vegetated Benthic) Habitat

A common surfgrass species, phyllospadix scouleri, ranges
from Vancouver Island to southern California (Figure 31). It
also appears on the exposed shores of the San Juan Islarnds.
Though not a true grass, phyllospadix does produce flowers and is
closely related to the grass family. Surfgrass dozs not root,
but attaches to rocks by tenacious fibers. It offars cover and
concealment for many organisms while releasing oxyjyen to
nearshore waters. Phyllospadix can survive low-tiie exXposure in
pools or channels with minimum water levels. It bacomes a
valuable haven to invertebrates and other intertidal species
seeking shade from the sun during low tide (KozlofE, 1983).

2. Natural Resources

The natural resources of the Washington outer coast are the
result of the environmental conditions previously lescribed. The
geclogy, winds and other meteorological factors, o:zeanic and
nearshore currents, and diversity of habitats all -:ontribute to
the wealth of natural resocurces present. The living natural
resources which will be protected by sanctuary designation
include numerous species of plankton, algae, inver:ebrates,
fishes, seabirds, and marine mammals.

For comparative purposes, the entire sanctuarys study area
was divided into seven subareas in the DEIS/MP to allow for the
analysis of the distribution of living marine resources (Figure
32). An eighth region (subarea l1a) has been included in this
FEIS/MP beyond the original seven due to evidence i:hat the
coastal ecosystem continues several miles into the Strait of Juan
de Fuca. Coastal, geomorphological, oceanographic and/oxr
peclitical features were used to delineate these subareas.

*Subarea 1 encompasses a relatively shallow o:'fshore plateau
known as "the plain", and the head of Juan de Fuca Canyon. The
eastern boundary extends due north from Koitlah Po:nt to the
U.S./Canada international boundary. The northern e:dge follows
the international boundary westward to the 100 fatl.om isobath.
The western edge transects the head of Juan de Fuc: Canyon and
then generally follows the 100 fathom isoba+th. Tt e surface area
is approximately 753 nm? (2583 km? j .

*Subarea l1a includes an area within the Strait of Juan de
Fuca that exhibits decidedly oceanic characteristics by its
biological dynamics, oceanographic properties, batlhymetry and
coastal geology. This area was studied in a separete review to
determine where oceanic properties of the outer coest cease to
dominate the marine environment in the Strait. The area
boundaries were established in accordance with the findings of
the review. The analysis of the Strait of Juan de Fuca ecosystem
can be found in Appendix E. The western boundary c¢f subarea 1A

I1-52



8eathic Oceanic
Zones
Vegetated Benthic
Zorve
8 Surigrass

SURFGRASS

Habitat Description

Surfgrass occurs on rocks on protected outer coast from
Alaska to daja Csllfornia. ¢ Is most common from Hon-
terey to southern Vancouver sland. It is found from
the Intertidal to 7 meters deep and is associated with
Fucus.

Food Web:

Surfgrass along with several species of kelps are
responsible for most of the primary productivity.

Some coastlines have beaches dominated by surfgrass;
nthers have a minture of surfgrass and benthic algae.
Principal components of the food web are detrital.

Characteristic Flora

Surfgrass (Phyllospadix spp.) predaminates. Ulva (sea
lettuce), Iridaea cordata, Rhodomela laux, Calliarthron
tuberculosa, and Odonthalia floccosa are common as
understory plants. ODiatoms, Simthora (a red alga},

and Petalonia (a brown alga) are found on the leaves.
Commonly associated kelps are: Alaria, Laminaria, and

Egregia.
Characteristic Fauna
favertebrates: nerecid worms, isopods, amphipods, snails

limpets, copepods, crabs, starfishes, and sea urchins,
Birds:
Fish:

black brant.
coho juveniles.

Figure 31.

Surfgrass Benthic

Zone (Procter et. al., 1980).
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is contiguous with subarea 1 and extends due north from Koitlah
Point to the U.S./Canada international boundary. The
international boundary in the Strait serves as the northern edge
of the subarea. The eastern boundary extends due north from
Observatory Point to the international boundary. The surface
area is approximately 255 nm* (873 km’).

*Subarea 2 lies above the outer edge of the continental
shelf, is generally bounded east and west by the 50 fathom and
100 fathom isobaths respectively, and includes the head of the
Quinault Canyon. The southern edge follows a line which extends
due west from the southern tip of Copalis National Wildlife
Refuge where coastal geomorphology changes from broad sandy
beaches, to a rugged, rocky coastline with pocket beaches. The
surface area is approximately 791 nm®* (2712 km?).

*Subarea 3 represents the mid-shelf area, from the 50 fathom
jisobath in the west to the state’s limit of jurisdiction (3nm) in
the east. The southern edge follows a line which extends due
west from the southern tip of Copalis National Wildlife Refuge
where the coastal geomorphology changes from broad sandy beaches,
to a rugged, rocky coastline with pocket beaches. The northern
boundary encompasses the Juan de Fuca Canyon head to a point west
of Cape Flattery. The surface area is approximately 669 nm?
(2296 km?).

*gubarea 4 is equivalent to the sanctuary boundary proposed
in the original SEL. It generally extends from the mean high
water line to the seaward extent of the territorial sea (3 nm).
The northern boundary arcs around Cape Flattery and terminates at
Koitlah Point. The southern boundary is formed by an east/west
line at the southern tip of the Copalis National Wildlife Refuge
(NWR) . The surface area is approximately 392 nm’ (1346 km®).

*$ubarea 5 represents the outer edge of the continental
shelf between the 50 fathom and 100 fathom isobaths; and
includes the head of Grays Canyon. The northern edge follows a
line that extends due west from the southern tip of Copalis NWR.
The southern boundary follows a line that extends due west from
Cape Disappointment at the mouth of the Columbia River. The
surface area is approximately 820 nm?* (2813 km’).

*gSubarea 6 represents the mid-shelf area, from the 50 fathom
isobath to the state’s limit of jurisdiction (3nm). The northern
edge follows a line that extends due west from the southern tip
of Copalis NWR. The southern boundary follows a line that
extends due west from Cape Disappointment at the mouth of the
Columbia River. The surface area is approximately €690 nm* (2366
km? ).

*gubarea 7 extends seaward to the state limit of
jurisdiction {3 mm). It includes the estuarine areas of Grays
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Harbor and Willapa Bay. The northern edge follows a line that
extends due west from the southern tip of Copalis NWR. The
southern boundary follows a line that extends due west from Cape
Disappointment at the mouth of the Columbia River. The surface
area is approximately 286 nm? (981 km?).

NOAA’s Strategic Assessment Branch (SAB) analyzed each
subarea to determine its relative significance for selected
species of invertebrates, fishes, marine kirds, ard marine
mammals (subarea la was not included in this analysis).
Individual species were assigned scores for each subarea based on
their relative distribution and density. It was not necessary to
assign special scoring points for endangerad and tareatened
species since distribution of each species within the study area
is scored relative to the entire population of that species for
the EEZ of the contiguous U.S. west coast. Thus, i subarea may
be significant to a species that is present only rarely, such as
the sperm whale. One or two sightings of a species with a small
population base would establish a high score.

The scores are presented in a series of tables (Appendix C,
Tables 3 through 9) that allow the reader +o compa e subareas
according to selected assemblages of marinz fauna. While these
tables do not provide an exhaustive list of species for each
subarea, they do exemplify the general biological -character of
each region. The results of this analysis are usedl in developing
and evaluating boundary options for the Sanctuary, as well as
assessing the potential impacts of human activities occurring in
the area.

(a) Plankton

Phytoplankton production on the Washington continental shelf
is high. The upwelling of nutrient-rich waters into the surface
layers, which is enhanced by the Juan de Fuca Canyon, supports
the production of these microscopic plants wihiich form the basis
for the oceanic food chain. High productivity in the spring and
summer coincides with the periods of coastal upwell ing. The
almost continual replenishment of nutrients {espec:ally nitrogen)
into the surface waters during the time of year when solar
radiation is high, and days are long, is responsible for the
continually high phytoplankton standing stocks and rates of
production characteristic of this regicn (Perry, et al., in
press).

Diatoms are the primary component of the phyvtcplankton.
Dinoflagellates are also an important component anc it is blooms
of these single-celled plants that cause the outbreak of red
tides in Washington. One of the dinoflagellates (Conyaulax
catenella) contains a powerful neurcotoxin that causes paralytic
shellfish poisoning and shellfish bed closures. While most surf-
swept sandy beaches are areas of low phytoplankton occurrence,
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the sand beaches of the southern portion of the outer coast have
such a large persistent population of diatoms in the surf that
the water is colored a conspicuous brown (Lewin, in press). The
razor clam relies on the surf-zone dwelling diatom (Chaetoceros
armatum) as its principal food source in area 4 and 7. The
population of razor clams is so abundant that it accounts for
over 70% of the recreational harvest of razor clams on the west
coast (Schink, et.al., 1983; SAB, 1990) .

Unlike phytoplankton, which are limited to the euphotic zone
(approximately the upper 100m), zooplankton occur at all depths
and can undertake daily vertical migrations of up to several
hundred meters. A variety of zooplankton such as ciliates,
copepods, euphausiids, and pelagic tunicates feed upon
phytoplankton. In turn, zooplankton are an important food source
for fish and other organisms, including whales. A large standing
stock of zooplankton resides in an area from 5 nautical miles
(10km) to 16 nautical miles (30km) off the coast (primarily
within areas 3 and 6) during the summer. Copepods are the
dominant group of zooplankton in terms of biomass (Landry and
Lorenzen, in press). Euphausiids and copepods are the main food
source for adult pelagic fishes. Most marine fish and shellfish
species have planktonic eggs and larvae; these form an important
part of the zooplankton at certain times of the year.

(b) Benthic Algae

Both microalgae and macroalgae are abundant and diverse on
the outer coast. Over 120 species of algae have been identified
in the rocky intertidal areas of the outer coast of the Olympic
National Park (Dethier, 1988). Microalgae are primarily composed
of benthic diatoms which are found as thin coatings on rocks or
living within the sediment. These diatoms are an important part
of the "algal film" forming diatom slicks on rocks and providing
a principal food source for many grazing animals such as
gastropods and chitons (McConnaughey, 1970). Marine lichens are
found as thin veneers on rocks in the highest intertidal areas on
exposed rocky areas.

Macroalgae are seaweeds that grow attached to a firm
substrate from the intertidal region down to as deep as 40m, thus
occurring primarily in areas 4 and 7. The seaweeds are composed
of three main phyla: red algae (Rhodophyta), brown algae
(Phaecphyta), and green algae (Chlorophyta). Kendrick and
Moorhead (1987) present a summary of the algal species found, or
expected to occur, at three intertidal sites along the coast of
the Olympic National Park. The authors also discuss using two
species of algae (Fucus distichus, and Endocladia muricata) as
potential indicators of recreational impact on the intertidal
communities of the National Park.

The red algae are the most diverse of the macroalgae in
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terms of number of genera (about 115) and species (at least 265)
in the Pacific Northwest (Waaland, 1977). In intertidal and
shallow subtidal areas, red algae often occupy the understory of
the larger kelps. Less common in the exposed areas of the outer
coast, green algae inhabit the more protected mariae and
estuarine areas in Washington. These algae reside primarily in
tidepools and rocky intertidal areas. Brown algae include the
largest marine plants and are probably the most imjortant
macroalgal group in terms of primary productivity and direct
economic value (Gardner, 1981). Brown algae vary ‘rom the large
kelps to the less conspicuous forms that encrust rocks or form
filaments on other algae. The Pacific Northwest coast supports
the highest diversity of kelps in the world (Dayton, 1985). Two
species of brown algae dominate the extensive kelp forests of the
outer coast: the bull kelp (Nereocystis leutkeana which is
found in relatively protected waters; and the giani: kelp
(Macrocystis intergrifolia) which prefers more exposed areas
(Steelquist, 1987). Macrocystis beds extend into the Strait of
Juan de Fuca to Crescent Rock. Some of the most proliferous
macrocystis beds in the state are found in the Str:it.

Algae play an important role in the functionirg of the
entire coastal ecosystem. Beside being a direct fuod source for
animals, algae (especially kelps) produce large amounts of dead
plant material (detritus) which is the basis Ffor tle detrital
food web. Duggins et al. (1989) showed that growtl rates of
benthic suspension feeders are two to five times as high at kelp-
dominated islands as at those without kelp beds. Ilgae provide
important habitat for many animals and function as nursery and
spawning areas for small fish. Sea otters and many species of
fish closely associate with giant kelp forests.

(c) Invertebrates

Many factors determine the distributicn, species
composition, and abundance of the invertebrate fauna. The
seafloor geology, types of rocky substrate or unconsolidated
sediments, offshore currents and circulation patterns, exposure
to waves, water depth, Columbia River low salinity plume, and
presence of mammal predators all influence the nichss occupied by
the various species. The upwelling off the coast brings cold,
nutrient-rich water to the nearshore zone where it nourishes high
marine plant productivity. This provides food and aabitat for
invertebrates that suspension feed or graze cn algaz (Dethier,
1988).

The rocky intertidal habitat supports the widest array of
invertebrate species (Ricketts et al., 1985). 1Invertebrate
species found during surveys along the coast of Clynapic National
Park are listed in Appendix G. Representative invertebrates
include sponges, bivalves, isopods, amphipods, shriap, barnacles,
bryozoans, sea urchins, sea cucumbers, and sea stars.
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Invertebrates residing in the boulder and cobble areas are
diverse and consist of organisms living on and around the rocks
and the soft sediment beneath them. Different species dominate
in this habitat than in the rocky intertidal areas.
Invertebrates living in the sediment under the rocks include the
mud shrimp (Upogebia), mud dwelling brittle stars, and several
species of clams and polychaete worms. Invertebrates living on
or under boulders and cobbles include barnacles, limpets,
amphipods, isopods, sea snails (Lacuna and Tegula), several
species of crabs, the sea squirt Clavelina, and various species
of edible clams (butter clams, littleneck clams, and horse
clams) .

Invertebrates found in sandy intertidal areas are less
diverse than in other habitats, but some species may be found in
large numbers. For example, Dethier (1988) discovered great
quantities of amphipod crustaceans and polychaete and nemertean
worms at several sites on the outer coast. The amphipod
Fuhaustorius was found in densities up to 10,670 individuals/m? .
Densities of the bloodworm Euzonus reached almost 7,000/m?.
Other invertebrates present include razor clams (siliqua),
isopods, mysids (opossum shrimp), sand dollars, purple olive
snails, several species of clam (eg. Macoma secta and Tellina
bodegensis), and Dungeness and mole crabs.

Invertebrates associated with kelp beds include many
encrusting varieties such as sponges, bryozoans, and tunicates.
Oother invertebrates include amphipods, copepods, euphausiids,
numerous species of crabs, sea urchins, shrimps, sea stars,
brittle stars, periwinkles, limpets, sea snails, sea slugs,
scallops, and abalone.

Squid, octopi, jellyfish, salps, heteropods, shrimp, and
euphausiids are some of the macro-invertebrates found in the
pelagic environment. Numerous larval invertebrates are also
found there during their planktonic stages of development.

Thus, both the coastal and offshore areas are important to
invertebrates depending on whether the invertebrates are
sedentary or pelagic. The significance of selected invertebrate
species to each of the 7 areas within the study area is shown in
Appendix C (Tables 3 and 4). Two observations are apparent:
areas 4 and 7 stand out as the most significant of all seven
zones; and four invertebrates are particularly significant
within the study area: 1) Pacific oyster, 2) ocean pink shrimp,
3) Dungeness crab, and 4) razor clam. Pacific oyster, Dungeness
crab, and ocean pink shrimp landings from the areas under
consideration for sanctuary status had combined landed values in
1987-88 of over $25 million (about 85% of the statewide totals
for harvests off Washington) (WDF, 1987; NMFS, 1989).

Decimation of razor clam populations due to pathogen infestations
and other natural calamities in the early 1980’s has ended
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commercial harvests, but recreational digging on WVashington’s
cuter coast currently accounts for over 70% of the contiguous
U.S. coastal sport harvest.

Area 7 is particularly important for Pacific oysters because
of the significance of Grays Harbor and especially Willapa Bay to
oyster production (Appendix c, Figure 14). These two estuaries
account for over half of all oysters harvested alcng the entire
U.S. West Coast, and sometimes represent nearly 1,5 of the
nationwide harvests (NMFS, 1989a). Areas 4 and 7, and the
shallower portions of areas 3 and 6 (within 40 fathoms), are
locations where more than 75% of the state’s Dungeness crab catch
is taken. Additionally, areas 4 and 7 are important for
juveniles of the Dungeness Crab. The areal distribution of the
ocean pink shrimp in the Washington outer coast occurs primarily
in areas 2 and 5.

(d) Fish Resources

The diverse and abundant fish fauna aleng the outer coast
are significant commercial and recreational rescurzes. The same
environmental factors that determine distribution, abundance, and
species composition of other living resources of tie area also
affect fish communities. The diverse habitats of Vashington’s
outer coast each claim their own characteristic assemblage of
fish.

Fish of the nearshore sublittoral habitat shos the greatest
diversity and include many commercially important species.
Salmon are anadromous fish that spend most of thei:: l1ife in salt
water but return to fresh water to spawn at maturiiy. Five
species of Pacific saimon occur along the outer couast of
Washington: chinook, sockeye, pink, chum, and coho. Two other
salmon-related anadromous species, sea-run cutthro:t trout and
steelhead, also inhabit offshore waters. Other species include
albacore tuna, Pacific halibut, flounder (starry ard arrowtooth),
sole (petrale, Dover, English), numerous species of rockfish,
Pacific cod, Pacifin hake, lingcod, sablefish, thresher shark,
Pacific herring, northern anchovy, jack mackerel, rollock, spiny
dogfish, green and white sturgeon.

Fishes associated with sandy intertidal areas include starry
flounder, staghorn sculpin, sand lance, sard sole, redtail
surfperch, and sanddab. Surf smelt spawn at high tide on sandy
beaches where surf action covers and aerates the eqggs (Gardner,
1981).

Many of the finfish found in shallow rocky reefs are also
common in kelp beds. The kelp canopy, stipes, and holdfasts
increase the available habitat for pelagic and demersal species,
and offer protection to juvenile fish. The rumerous species of
rockfish are the dominant fish. Other associated soecies include
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lingcod, kelp greenling, cabezon, kelp perch, wolf eel, and red
Irish lord.

The rocky intertidal habitat is characterized by a rather
small and specialized group of fish adapted for life in tidepools
and wash areas. These fishes include tidepool sculpin, wolf eel,
juvenile lingcod and greenling, gunnels, eelpouts, pricklebacks,
cockcombs, and warbonnets.

The significance of the subareas to the distribution of
several selected fish species found in the study area is
summarized in Appendix C (Tables 5 and 6). Two observations are
noteworthy. First, the salmon and groundfish species assemblages
are the most significant species in the study area. The region
is not only important for those salmon that spawn in streams
adjacent to the study area, but potentially encompasses the
migration corridor of both juvenile and adult salmonids from
california, Oregon, and British Columbia as well. Second, the
analyses suggest that offshore and mid-shelf areas under
consideration for sanctuary status (areas 1,2,3,5, and 6)
generally are more significant for non-anadramous fishes than the
inshore areas.

Offshore areas 1 and 5 are the most important areas for
commercial harvests of groundfish. More than 2/3 of annual 1987-
88 outer coast harvests came from these areas for the following
species: Pacific ocean perch, lingcod, English sole, Dover sole,
Pacific cod, and sablefish. Area 5, produced the majority of
harvests of widow rockfish. It is important to note, however,
that four of the top ten fishes commercially harvested along the
outer coast of Washington (chinook, coho, and chum salmon, and
lingcod) are either estuarine-associated (i.e., they use
estuaries during some time in their lives) or estuarine-dependent
(i.e., they require estuaries to complete their life cycles).
Additionally, the top four recreational species for Washington
(chinook and coho salmon, steelhead, and lingcod) all utilize
estuaries, at least as juveniles.

(e) Marine Birds

The rocky headlands, islands, and highly productive waters
of the Washington outer coast provide essential habitat for a
wide variety of both migratory and resident marine birds. Beyond
their common link to the sea, marine birds are a very diverse
group. They differ by size, shape, feeding habits, spatial
distribution, habitat requirements, sensitivities and a host of
other characteristics. The complex nature of many species makes
it difficult to group birds into neat categories and impossible
to apply sweeping characterizations about marine bird behavior.
There is nearly always an exception to every rule, even among
birds of the same species.
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Bird surveys can thus be quite tedious and results may vary
according to the degree of difficulty in gathering information
and the resources available to researchers. For example,
gathering production statistics on colonial nesters that lay
their eggs on exposed, rocky surfaces {e.g. Common murre) is much
easier and more precise than collecting the same daita on species
that scatter into coastal forests to nest in both 31d growth
trees and concealed burrows (e.g. Marbled wmurrelet;. Due to such
differences, knowledge about some species is far more complete
than for others.

Nevertheless, information on marine birds of -he Washington
coast has advancec dramatically over the past decade. The most
comprehensive reports have been commissioned by state and Federal
resource managemeni agencies. This discussion draus heavily on
those reports - particularly those by Strickland and Chasan,
1989; Speich & Wahl, 1989; Wahl, 1984; SAB, 1990; und MMS Study,
1992. These reports were produced through extensive literature
searches and the most current survey technigues. They represent
the best available information on Washington marine: bird
populations. Therefore, portions of these texts hive been
directly incorporated into this report. It should be noted that
the 1992 MMS study (cited above) was the first attempt to-date to
describe offshore avifaunal distribution off Oregor. and
Washington using repeated, systematic sampling. Ccastal
nearshore populations have been tracked closely for two decades
by Terence Wahl, Ulrich Wilson, and other researchers.

Data compiled from various sources lists apprcximately 128
marine bird species present off the Washington coast. Speich et
al. (1987) reported a total of 87 species of birds observed or
known to occur in the area between Point Grenville and Sealion
Rock (Table 1). An additional 41 species known to occur in the
study area and are listed in Table 2. At least eleven of these
additional species occur regularly in the offshore waters along
the coast, some in large numbers: black-footed and Laysan
albatrosses, pink-rooted, flesh-focted, Buller’s ani short-tailed
shearwaters, red phalarocpe, south polar skua, Sakinz2’s and
glaucous gulls and ¥antus’ murrelet (Wahl, 1991).

Species composition and abundance of marine bicds vary by
season in Washington coastal waters. Wnile wany sp2acies of birds
are year-round residents, cthers may be summer or winter
visitors, or migrants passing through on spring and’/or fall
migrations.

Resident birds are present throughout the year, Breeding
residents nest in the coastal areas of Washington. Non-breeding
residents are represented by non-breeding individua s (jJuveniles
that do not migrate) during the spring and summer poriods. The
glaucous-winged gull is a resident species that nesus in coastal
Washington, and many individual birds live thair entire life in
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Table 1.

Source:

Comenon Name

Loong
Red-throatad loon
Pacific loon
Common loon

Girebes
Hornad grebe
Red-necked grebe
Waestern grebe

Tube Noses
Northern fulmar
Sooty shearwaler

Storm-Petrels
Fork-tailed sworm-petrel
teach's storm-petrel

Pelicans
Brown pelican

Cormoranis
Double-crested cormorant
Brandt's cormerant
Pelagic cormorant

Herons
Great blug heron

Swans, Geesa, Ducks
Tundra swan
Greater white-fronted
goosa
Snow gouse
Brant
Canadsa goose
Green-winged teal
Mailard
Northern pintall
Northern shaveler
Amaerlcan wigeon
Canvasback
Scaup specles
Harlequin duck
Black scoter
Surf scoter
white-winged scoter
Common goldanaya
Bufflehéad
Common merganser
Red-breasted merganser

Ruddy duck

Hawks and Eagles
Osprey
Bald eagls

Falcons
Merlin
Paregrine falcon

Plovers
Black-bellled plover
Semipalmaled plover

Genus/Species

Gavia stellata
Gavia pacifica
Gavia Immer

Podiceps auritus

Podiceps grisegena

Aechmophorus
occidentalis

Fulmarus glacialls
Puffinus grisaus

Ccsanodroma furcata
Oceanodromna laucorhoa

Falgcanus occidantalis

Phalacrocorax auritus
Fhalacrocorax penicliiatus
Phalacrocorax pelagicus

Ardea herodlas

Cygnus columblannus
Anser allitrons

Chen caerulescens
Branla bernlcla
Branta canadensis
Anas crecca

Anas platyrhynchos
Angs actua

Anas clypeata

Anas americana
Aythya valisineria
Aythya species
Histrlonicus histrionicus
Melanhita migra
Melanitta persplciiiata
IMslanitta fusca
Bucephala clangula
Bucephala ebfgole
Margus merganser
Mergus serralor

Oxyura jamaicensis

Pandion halisetus
Hallseatus laucocephelus

Falco columbarivs
Faico peregrinus

Pluvialis squatarola
Chargrius semipalmatvs

Common Name

Oystercatchers
American black
oystercatcher

Shorebirds
Wandering tatler
Spotted sandpiper
whimbre!
Long-billed curlew
Ruddy turnstone
Black turnstone
Surlbird
Sanderlings
Weslern sandpiper
Least sandpiper
Rock sandpiper
Dunlin
Red-necked phalarcpe

Gulls and Terns
Pomarine |asger
Parasitic jaeger
Long-taile¢ faeger
Bonaparta's gull
Heerman’s gull
Mew gutl
Ring-bllled gull
California gull
Herring guil
Thayer's gull
Western gull
Qlauccus-winged gull
Black-legged kittlwake
Caspian tern
Arctic 1am
Common ern

Alcids
Common rnurra
Pigecn guillernat
Marbled murrelet
Ancient murrelat
Cassin's auvklet
Rhincceros auklet
Tufted putfin

Swallows
Norhern rough-winged
swallow
Barn swallow

Crows and Jays
Northwestern crow
Common raven

Stariings
European starling

Songbirds
Savannah gparrow

Finches
American goldiinch

II-63

Bird Species Observed in Sealion Rock Study Area.
Speich et. al., 1987.

Genus/Species

Haematopus bachmani

Hateroscelus incanus
Aclitis macularia
Numenius phueopus
Numenfug americannus
Arenaria Interpres
Arengria meaianocephala
Aphriza vigata

Calldris alba

Caligris mauri

Caligris minutilla
Caligris prilocnemis
Caligrus alpina
FPhalaropus fobatus

Starcerarius pormnarinus
Stercerarius parasiticus
Starcorarius lengicaudus
Larus philadelphla
Larus hgermanti

Larug canus

Larus delawarensis
Larus callfornicus
Larus argentatus

Larus thayeri

Larus occidentalis
Larus gloucescens
Rissa tridactyla

Sterna caspia

Starng paradisaea
Sterna hirunclo

Urla aalge

Cappiug columba
Brachyramphus marmarstus
Synthiiboramphus antiguus
Ptychoramphus alauticus
Cerorhinca monocarata
Fratarcula cirrhata

Stelgidopteryx
serripanais
Hirundo rustica

Corvus caurinus
Corvus corax

Sturnus vulgaris

Passerculus
sandwichensis

Cardualis tristls



Table 2.

Marine Bird Species Additional to those Listed in
Table 1 Occurring in or near Sanct

Source: Speich et. al., 1987.

Common Namis
Qenus/Bpesics

Lagns
Yellow-b{lled Loon
Qavia ademsi
Arctic loon
Gavie immer

T I3
sﬁort-tniied hibatrogn

Diomeces aibutrus
Laysan albatross
Diomedes immuitabilis
Black-footed albatrogs
Diomedes nigripes
Buller’s sheerwater
Puffinus builer!
Fleoh-footed ghesrugter
Puffinue cerreipes
Pink-footed shearwater
Puffimus creetopus
Manx shesarwatar
Puffinus puffinus
Short-talled shearwater
Puffinus tenuirestris

Least storm-peirel
Halocyptera microvoms
Kilson’s storm-petral
Oceanites occoenicus
Ashy storm-petrel
Oceamodroma homocheng
Mottlied petrel
Teredroms irexpectata
Solander’s petrel
Teredroma sclandri
Nurphy’s petrel
Teredroma uitima

ica
American White pelican
Pelacanus erythrorhynchos

Rﬁ-sacﬁ cornuirant

Phalocrocorex Lrile

Barrow’s Goigmuyo

Bucephale clumgule
Oldaquaw
Clangula hyenalig

Northern phelarope
Lobipes lobatus

fulls snd Terng
South polar skus
Catharacta skus
Laughing gull

erus atriefila
Glaucous gull

Lerus hyperboreus
$latey-backed gull
Larus schistisagus
Tvory utl

Pagophila sburnsa
Red-legged kittiwake
iissa brevirestris
Rege’s gull
Rhodostathis rosaa
Ateutfan tern
Sterra sleutica
Elogant tern

Iterma elegons
Forster’s tern
$terna forsters
fabine’s gull

Xeme sabing

Crosted auklet

Aethie eristatelis
Laast auklet

Aethia pusille
Whiskered auklet

Aethia pygmaea
Kittliva’'s murralet
Brechyramphus brevirostris
Black gufllemot

Cepphuz grylle
Parakeet aukiet
Lyeclorrhynchus psitetacula
Xantus’ murrelet
Endomychurs hypeloucs
Horned puffin

Fraturculs eornteulats
Yhick-billed murre

Uria lomvia
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the area. In fact, Puget Sound and the outer Washington coast
are the sole breeding areas for the glaucous-winged gull in the
contiguous U.S. (SAB, 1990). The surf scoter is a resident
species that does not nest in the area, but non-breeding young
birds remain here during the spring and summer months, while
adults go north to nest.

summer visitors are present during the spring and/or summer
and usually absent during the winter. Summer residents may or
may not breed in the area. Summer resident species that nest in
the area include Leach’s storm-petrel, osprey, Snowy plover,
spotted sandpiper, and Caspian tern. Summer resident species
that do not nest in the area include sooty shearwater and

Heermann’s gull.

Winter visitors are present during the winter, and spring or
fall, or both, and usually absent during the summer. Examples
include the loons and grebes, swans, Jeese, brandt, most ducks,
scoters, most shorebirds, herring gull, Thayer’s gull, and black-
legged kittiwake. Many species that are classified as winter
visitors could also be classified non-breeding resident species,
on the basis of small numbers of non-breeding individuals present
during the summer period. Non-breeding common loons, Pacific
loons, Western grebes, surf scoters, and black scoters are
present in Washington coastal waters during the summer.

Migrants are generally only present during the spring or
fall migration periods, or both. Examples include white-fronted
geese, several shorebirds, phalaropes, pomarine and parasitic
jaegers, California gulls, Sabine’s gulls, and Arctic terns.
Individual brown pelicans disperse up the Pacific coast from
breeding colonies in Baja California, Mexico, and southern
california, in late summer and fall, but by the end of the year
nearly all birds have departed coastal Washington for southern
waters. Heermann’s gulls have an identical pattern, but it

occurs earlier, in the summer and early fall period.

Seven marine bird species present in Washington waters are
1isted as threatened or endangered. The short-tailed albatross,
peregrine falcon, brown pelican, and Aleutian Canada goose are
all on the Federal endangered species list (although the short-
tailed albatross is not yet regarded as endangered within the
U.S.). The bald eagle is listed as a threatened species, and
Grays Harbor is one of two major adult concentrations on the west
coast. The State of Washington lists the snowy plover and
American white pelican as endangered species. The marbled
murrelet may soon be considered as an active candidate for
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listing as a threatened or endangered species,

The marine bkirds of the Washington coast may be divided into
four groups, based loosely on their geographic distribution and
feeding habits:

* Seabirds, such as alcids, shearwaters and culls, which
feed in open waters from the shoreline and astuaries to
the open ocean. Some seabirds are strictly pelagic, while
others prefer the nearshore environment;

* Shorebirds, such as sandpipers, which feed mainly along
the intertidal and nearshore marine environment;

* Waterfowl, such as ducks and geese, found rear shore on
the open coast and in estuaries;

* Birds of prey, such as bald eagles and peregrine falcons,
which breed¢ and roost on land near water bodies, and feed
in or near the water. (Strickland & Chasan, 1989)

As with the other living resources of the Sanctuary, marine
birds are often associated with specific habitats. 1In general,
seabird activity is most concentrated along the Olympic coast,
while shorebirds and waterfowl are found primarily in the bays
and shallow waters of the southern coast. All of the major
seabird colony sites (15 with >1000 birds) zlong tne outer coast
are from Point Grenville to Cape Flattery. Alternately, Willapa
Bay and Grays Harkor are critical as resting and foraging areas
for several million migratory shorebirds and over sne hundred
thousand waterfowl. Birds of prey exist in very snall numbers
compared to the other marine bird categories and, :hough found
throughout the study area, nest primarily on ruggei terrain along
the Olympic coast and at the mouth of the Columbia River. To
determine bird species composition for specific hasitats of the
Washington coast, consult the species lists in Appoendix C. Note
that marine bird species interact at several trophic levels of
the focd web. This fact makes them a vital component of the
coastal ecosysten.

1. Seabirds

The seabird colonies of Washington’s outer coust are among
the largest in population in the continental United States
(Cummins, in Strickland and Chasan, 1989). The catiegory
"seabirds" refers to bird species that spend much of their
lifecycle at sea. These birds inhabit sanctuary waters in
greater number and frequency than any other marine birds. They
also constitute the largest population of nesting rarine birds
within the proposed sanctuary boundaries.

Seabirds include those that are pelagic (i.e. generally
forage far offshore over the continental shelf, cortinental
slope, and in oceanic waters) and those that feed in nearshore
zones. Pelagic seabirds go ashore primarily to breed, and
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otherwise rarely visit land. Pelagic species include the
northern fulmar, five species of shearwaters, black footed
albatross, arctic tern, pomarine jaeger, and fork-tailed and
Leach’s storm-petrels. The sooty shearwater is by far the most
numerous. Huge flocks estimated to approach one million birds
have been observed at the entrance to the Strait of Juan De Fuca
during summer months (Strickland and Chasan, 1989). Nearshore
seabirds feed within sight of land and include Pacific and red-
throated loons, western grebes, brown pelicans, several species
of gulls and cormorants, tufted puffins, common murres, and red-
necked phalaropes.

A recent study for the US Department of Interior (MMS, 1992)
describes offshore seabird activity in the Northwest as follows:

Seabird populations were found to be most densely
concentrated over the continental shelf and least so
seaward of the continental slope (i.e., waters deeper
than 2,000 m). During late spring through late summer,
the shearwaters, storm-petrels, gulls, Common Murres and
Cassin’s Auklets numerically dominated the fauna. All
these except the shearwaters nest in the study area.
With autumn migration, the importance of shearwaters and
petrels declined, but the number of phalaropes,
California Gulls, and fulmars increased. Phalaropes,
California Gulls, and fulmars, together with other gulls,
murres, auklets, and kittiwakes, constituted the major
elements of the winter fauna. Although total population
estimates have not been attempted in this report, there
is no doubt that peak populations in Oregon and
Washington reach into the millions of birds.

Every area over the shelf harbored dense
concentrations of birds during the year. However, a few
locations stood out prominently. The major colony
complexes were located in southern and northern Oregon
and along the Olympic Peninsula of Washington. Offshore
of these sites, nesting birds foraged in dense
aggregations to about 50 km radius. Petrels,
shearwaters, and alcids heavily used the shelf-edge banks
off central Oregon and northern Washington. The broad
shelf area of northern Washington consistently harbored
large populations of shearwaters, gulls, murres, and
auklets.

The report findings demonstrate that foraging activity is
significant throughout the study area to the shelf break and
beyond. Swiftsure Bank and the Juan de Fuca Canyon stand out in
the data as intense foraging sites. The 50 km foraging range of
nesting birds extends, within the study area, from the
international border to the Grays Harbor/Willapa Bay area.
Strong topographically induced upwelling is known to occur along
the shelf of southwestern Vancouver Island, particularly at the
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edge of the Juan de Fuca Canyon. Oceanic fronts, areas of strong
horizontal property gradients, often occur at the seaward edges
of coastal upwellings. These stratified water dersity layers
trap poorly mobile zooplankton upon which some seabird species
feed (MMS, 1992).

The coastal rocks and islands along the outer coast are
critical nesting and roosting sites for many seabird species (See
Appendix C, Figure 15 for ratings of significance to several
species). All major seabird nesting sites along the Washington
coast have been identified. Most are located on headlands or
islands protected by the USFWS, the NPS, or native tribes.

The colony site is a very critical habitat for seabirds
because reproduction and thus continuation of species depend on
these sites. Here, the population will reach its annual low,
just before young are hatched, and its annual high, just after
hatching. At other times of the year, seabirds may be able to
avoid problems, such as disruption of food supplies and perhaps
even large oil spills, simply by flying elsewhere, but for
successful reproduction, they are limited to the area in the
vicinity of the colony.

Colonial seabird populations in the study arei are estimated
to range from 108,330 breeding pairs (Strickland aid Chasan,
1989) to 240,000 individuals (Wahl, 1984). Approx imately 75% of
the total estimated colonial seabird population in Washington
breed bketween Point Grenville and Neah Bay which i in, or
adjacent to, subarea 4 (Figure 33). The shoreline south of Point
Grenville, in or adjacant to subarea 7, has limited nesting
habitat available for colonial seabirds, except fo:: accreted sand
islands in Grays Harbor and Willapa Bay and the rouck cliff face
at the mouth of the Columbia River (Speich and Wah.., 1989).

Figure 34 displays the location and density o: breeding
seabirds along the Washington coast. This data reveals a
distinct difference in profile between the breedinyg seabird
populations along the Olympic coast and those of the southern
coast (Grays Harbor/Willapa Bay). The Olympic coast is dominated
by the more pelagic species and much higher numbers; of nesters,
while the southern coast is primarily nesting habitat foxr gulls
and terns. There is an obvious break in nesting activity between
Ocean Shores and Point Grenville that coincides wiih a distinct
change in habitat. These characteristics are also evident by the
distribution of individual nesting colonies in Figire 35.

The dominant species of breeding seabirds in Washirgton are
Cassin’s auklets, rhinoceros auklets, common murres, Leach’s
storm-petrels, glaucus-winged gulls and tufted puftins (Figure
36). Destruction Island is home to one of the seven major
colonies (18,000 pairs) of rhinoceros auklets in tte worid, and
only one of two major colonies of greater than 20,000 birds along
the entire west coast (SAB, 1990). The rhinoceros auklet, Fork
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Figure 34.
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LEACH'S STORM-PETREL
3,700 (12%)

GLAUCCUS- WINGED
& WESTERMN GQULLS

~ 39,923 (12%)

CASSIN'S AUKLET
87,800 (29%)

COMMON MURRE
e 30,780 (10%)

TUFTED PUEF|
238,942 (8%)

/

RHINOCEROS
AUKLET
80,814 (20%)

* FORK-TAILED STORM-PETREL 3878 |
DOUBLE-CRESTED CORMORANT 3296
BRANDT'S CORMORANT 554
PELAGIC CORMORANT 4866
AMERICAN BLACK OYSTERCATCHER 334 §gq
RING~BILLED GQULL 108
GCASPIAN TERN 7918
PIGEGON GUILLEMOT 4270
MARBLED MURRELET 2417

Figure 36. Populations of Breeding Seabirds and Porcentages of
Total Agygregate Population in Weshington (Speich and
Wahl, 1983).
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-tailed storm petrel, Brandt’s cormorant, and caspian tern are
all restricted to very few nesting sites (Speich and Wahl, 1989).
Other species that breed on these coastal rocks and islands
include terns, cormorants, black oystercatchers, ring-billed and
western gulls, pigeon guillemots, and ancient marbled murrelets.

Alcids are a distinctive family of seabirds present along
the Washington coast that includes the tufted puffin, rhinoceros
auklet, cassin’s auklet, common murre ancient and marbled
murrelets, and pigeon guillemot. They are colonial nesters, live
long lives, and reproduce very slowly. Adults do not reach
sexual maturity for several years, and then produce only one to
two eggs per clutch. Also, breeding birds will not necessarily
mate each year. Most alcids are found in shallower nearshore
waters, especially in summer when birds are closely tied to
nesting sites. Large colonies of tufted puffins, rhinoceros
auklets, Cassin’s auklets and common murres are present on the
nearshore islands of the Olympic coast. Except for Cassin’s
auklets (nocturnal during breeding), birds are often seen
roosting and gathering about the colonies. Foraging areas differ
somewhat for each species. Cassin’s auklets and tufted puffins
are commonly found foraging over the continental slope.
Rhinoceros auklets may forage in these areas but alsc regularly
forage in closer nearshore waters, and in Grays Harbor. Common
murres, like rhinoceros auklets, fly considerable distances to
foraging areas up and down the coast, and are also seen from
Grays Harbor south to the Columbia.

The traits and sensitivities of the common murre are in many
ways typical of species within the alcid family. Common murres
are among the most colonial species of seabirds. They nest on
open rock or dirt ledges of coastal islands and narrow ledges of
vertical cliffs. A pair of common murres will produce only one
egg per year. The oblong egg is layed on bare rock and is held
between the legs of the parent. Common murres nest at 18
locations along the Olympic outer coast and sometimes shift
colony sites. These birds are strong fliers and are capable of
foraging long distances from their colonies. They dive to
considerable depths to capture fish, crustaceans, and
‘cephalopods. In late summer and fall, adult females of the
Washington coastal population fly into Puget Sound to molt and
winter. Meanwhile, adult males accompany their newly fledged
chicks to sea, staying with them and feeding them for several
weeks. The chicks fledge when small and are unable to fend for
themselves. While migrating, the adult murres undergo a complete
molt rendering them flightless. The males and their fledgling
chicks swim north and enter Puget Sound through the Strait of
Juan de Fuca.

Common murres are highly vulnerable to oil contamination,
particularly during the migration phase for males and chicks.
Since these birds are flightless and completely dependent upon
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marine prey, they remain in the water where they can become
immobilized and encased by oil. Preening can leac to ingestion
of o0il and toxic effects. Entire colonies could e devastated by
a local oil spill occurring at the time the birds are departing
nest sites for the water migration to Puget Sound. Nesting
murres are particularly sensitive to disturbance by boats, low-
flying aircraft, and humans on foot as well. Wher disturbed,
adults flush from the colonies and may inadvertently destroy
chicks and eggs held between their legs. The remeining chicks
and eggs are subject to increased predation from c¢ulls, ravens
and crows. Studies by B. Tschanz in 1959 concluded that murres
can lay a second or third egg if previous eggs are destroyed in a
given season. However, chicks hatching later in the season are
likely to have lower survival rates (Wilson, 1993).

There are many threats to the populations of breeding
seabirds in Washington. They include disturbance of nesting
areas by recreation, military operations, and domestic animals;
loss of habitat and/or decline in the population cf prey species:;
entanglement in fishing nets, particularly gill nets; and oil
pollution. A negative impact on seabird populaticns may not be
realized immediately for several reasons. One is that seabirds
have long life spans, commonly between 20 and 30 yzars. Some
more longer lived species may even have a breeding life of 50
years. Secondly, recruitment to breeding populatiosns is slow and
delayed. Many seabirds spend at least two years, commonly three,
and up to 9 years as non-breeders. Thirdly, clutca size is small
(1-5), compared to land birds (7-15%). Long breediag lives, low
recruitment rates, and delayed maturity mask the datection of
effects on successive breeding populations for sevaral years.
This underscores the need to monitor seabird populitions
regularly to detect impacts of chronie polliution, iabitat loss,
oil spills, and other environmental disasters (Wahi, 1984).

The effects of disturbance are often subtle aid easily
overlooked by the casual ocbserver, yet are often dsvastating to
the birds. Impacts range from slight disruption o courtship
behavior, incubation, and feeding of nestlings by idults, to
outright mortality of nestlings from exposure to h:at or cold,
and induced predation by rival adult birds or by o:her species

Speich & Wahl, 1989). Each seabird species is sensitive to a
unique set of factors and the particular timing of any
disturbance. Some species have greater tolerance _evels than
others.

Encroachment on seabird colonies by hurans or domestic
animals (whether for recreational purposes cr othe::wise) can
cause prolonged disruption of nesting sites, resul:ing in
increased mortality rates. Dogs are particularly disruptive to
nesting birds and can be disastrous to a colony. Harine
recreational activities can cause repeated disrupt .ons that may
eventually lead to abandonment of nests or entire vrolony sites.
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The intense activity (noise, motion, spotlights) surrounding
search and rescue operations can frighten adults from colonies
for several hours. The sudden loud noise of low-flying jet
aircraft panics nesting birds from nest sites and particularly
affects cormorants, common murres and tufted puffins.

The above disturbances can also impact birds at favored
foraging and roosting sites. Additional activities that may
directly or indirectly affect foraging seabirds are physical
alterations of the benthos (e.g. dredging, filling, dumping) and
fishing practices. Alteration of benthic habitat can reduce the
carrying capacity of the area for prey species important to
seabirds. Fishing can also deplete prey abundance and directly
damage birds that are caught in nets.

Seabirds, especially pelagic, are particularly sensitive to
impacts from marine oil spills. Clark (1989) effectively
describes the impacts of oil on seabirds:

Unlike most other organisms in the sea, sea birds
are harmed through the physical properties of floating
0il, and the toxicity of its constituents is of minor
importance. If liquid oil (or any other surface-active
substance) contaminates a bird’s plumage, its water-
repellant properties are lost. If the bird remains on
the sea, water penetrates the plumage and displaces the
air trapped between the feathers and the skin. This air
layer provides buoyancy and thermal insulation. With its
loss, the plumage becomes waterlogged and the birds may
sink and drown. Even if this does not happen, the loss
of thermal insulation results in a rapid exhaustion of
food reserves in an attempt to maintain body temperature,
followed by hypothermia and, commonly, death. Birds
attempt to free their plumage of contaminating oil by
preening and they swallow gquantities of it. Depending on
its toxicity, the oil may then cause intestinal disorders
and renal or liver failure. Quite small quantities of
0il ingested by birds during the breeding season depress
egg-laying, and of the eggs that are laid the procportion
that hatch successfully is reduced. If o0il is
transferred from the plumage of an incubating bird to the
eggs, the embryos may be killed.

Indirect effects of oil pollution on reproduction
appears to be much less important than the direct
mortality of adult birds, and most attention has been
directed towards the latter problem. The species most
commonly affected are auks: guillemots {(murre),
razorbills and puffins; and some diving sea-ducks:
scoters, velvet scoters, long-tailed ducks (old squaw),
and eiders. These birds spend most of their time on the
surface of the water and so are particularly likely to
encounter floating oil, and because they dive rather than
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fly up when disturbed, they are as 1ikely as not to
resurface through the oil slick, so becoming completely
covered with wil. Furthermore, these ducks ar: extramely
gregarious except when ashore for breeding, aid the auks
are gregaricus at all times of the year. Thus, if there
are casualties they are likely to be numerois. Indeed
quite small il slicks drifting through concen:rations of
birds resting on the sea mav inflict heavy casualities
quite disproportionate to the cuantity of cil. ‘Thus,
when 230,000 t of vrude oil was lost from the maco Cadigz
cn the Brittany coast, the Xknown ses bird casualties
numbered 4572; but the largest known kill of sea birds
from oil pollution was in the Skagerrak [an arm of the
North Sea between Denmark and Norway] in Jsnuary 1981
when 30,000 oiled birds appeared on the beaches, and this
appears to have been caused by small amounts of oil
discharged by two vessels. Indeed, the estimaced loss of
12,000 birds on the north-east coast of iIngland in
January and February 1970 from oil slicks that were never
even identified, sguals the estimated loss fol lowing the
wreck of the Torwrey Canyon |[the second largest tanker
spill to date -~ 860,000 barrels in 1%67].

In total, over 500,000 seabirds (Jjuveniles ircluded) are
concentrated within Washington nesting colonies e:ch year. Over
325,000 colonial seabirds are found in subarea 4 &énd about 45,000
are present in ceclonies in subarea 7. The remaincer are found in
inland waters (SAB, 1990). Those species for which the study
area is particularly important are the black-legged kittiwake,
the rhinoceros auklet, and the tufted puffin. Aadcitionally,
nesting colonies along the outer coast of Washington contain more
than 50% of contiguous U.S. west coast total populations for the
following species: Fork-tailed storm-petrel, Caspian tern,
Cassin’s auklet, and tufted puffin.

ii. Shorebirds

Shorebirds do not swim, but rather wade or probe at the
waters edge, feeding on shallow-water organisms or prey in the
intertidal mud or sand. Shorebirds such as western sandpipers,
sanderlings, dunlin, and semi-palmated and black-kellied plovers
roost and forage alonyg coastal beaches and bays during their
annual migrations.

While most shorebirds tend to feed on sandy keaches or
mudflats, several species prefer to forage on rock substrate and
are consistently found on rocks and islands of the Olympic
coastal region. Representatives of this group include ruddy and
black turnstones, wandering tattler, surfkird, and rock sandpiper
(see Trophic Level (9), Appendix F). They pass through during
migrations, but small numbers of three species winter ir these
rocky surf areas of the coast (Strickland and Chasan, 1989).
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Unlike seabirds, most shorebirds are not associated with the
marine environment during the breeding season, but nest on
coastal and interior wetlands. A few species nest in small
numbers in the Grays Harbor/Willapa Bay region. These include
the snowy plover, kildeer, semi-palmated plover, and common
snipe.

Shorebirds depend upon critical staging sites along the
coast during migrations. Coastal bays and estuaries along the
Washington outer coast (i.e. Grays Harbor and Willapa Bay) are
important feeding and resting areas for large concentrations of
birds during migration and the winter season. These areas are
the last estuaries at which many birds stop during their
migration to Alaska. Over 12 species of shorebirds stage in the
spring with numbers greater than 1,000,000 in the Grays Harbor
area, and 750,000 in Willapa Bay. Approximately 30,000
shorebirds overwinter in Willapa Bay. These are also important
areas for the endangered peregrine falcons, which prey on many of
the shorebirds (McMinn, 1993).

iii. Waterfowl

waterfowl are flat-billed birds that spend the majority of
their lifecycle on the water. Like shorebirds, waterfowl
typically breed on freshwater habitats, but many species move to
shoreline and nearshore habitats when breeding is complete. Many
species of waterfowl stage and winter in Washington’s protected
marine waters. Approximately 10,000 ducks and geese overwinter
in Willapa Bay, with numbers swelling during migrations to
greater than 100,000. Approximately 20,000 waterfowl migrate
through Grays Harbor (Atkinson, 1993). Very small numbers of
geese and ducks remain to nest in these two areas during the
spring and summer.

Other species, such as scoter, harlequin, bufflehead,
merganser, goldeneye, oldsquaw, and scaup, winter in the
nearshore waters of the open coast. Scoters are by far the most
numerous species of sea ducks in nearshore waters. A small
number of sub-adult birds are found in the area during the
summer, soon joined by large numbers of adults from northern
continental nesting areas. The sub-adult birds pass through a
flightless period when they molt their feathers. At this time,
flocks numbering tens of thousands are found scattered along the
coast. At least 100,000 and possibly up to 300,000 birds molt in
the area between Point Grenville and Destruction Island. After
molting is completed, many birds may disperse down the Pacific
coast, but scoters are found in Washington coastal waters
throughout the winter (Strickland and Chasan, 1989).

iv. Birds of Prey

Peregrine falcons and bald eagles nest and feed extensively
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along Washington’s coastal waters. The Washingcor Department of
Wildlife (WDOW) Nongame Program counted 17 pairs ¢f nesting
peregrine falcons in the state in 1991. Nine of the 17 pairs
nested on the outer coast. Peregrines prefer steep cliffs for
nesting. Shorebirds are a favored food source for these birds of
prey. Large flocks of migrating shorebirds at Greys Harbor
attract peregrines from distant nesting sites alorg the coast.
Peregrine falcons continue a slow, steady recovery in Washington
and do not show evidence of serious biochemical ccntamination as
do populations in California and Oregon (WDW, 1%91). Their low
numbers require that particular attention be giver to preserving
habitat and minimizing disturbance. The reregrine falcon is
listed as an endangered species by Washington State as well as
the Federal goverrnment .

A continuous band of bald eagle nests have been established
along the entire shoreline of the study area, including the
shoreline of the Strait of Juan de Fuca. The nesting territories
are contiguous to one another, with nests approximately 1 mile
apart (Taylor, 19%52). The eagles patrol the coastline for fish,
waterfowl and prey of opportunity. The bald eagle population in
Washington appears to be in good health and is groving annually.
The WDOW Nongame Program counted 426 active nests along western
Washington waterways in 1991 (WDW, 1991). There are 51 breeding
territories along the coastal boundary of the Sanctiuary between
Copalis Rock and Koitlah Point (WDW, 1993). The bild eagle in
Washington State is listed as threatened by both tie Federal
government and the State of Washington.

A special report by the NOAA SAPR (19%0) anal/zed marine
bird populations based on ecological considerations such as
breeding sites, staging areas, and foraging areas (Appendix C,
Tables 7 and 8). 1Two observations are noteworthy. First,
subareas 4 and 7 are most significant to the overa .1 distribution
of marine birds. This reflects the importance of —olony sites
along the rocky headlands in subarea 4, and the staging areas
that serve as the last major stop~over on *the Paci’ic flyway
before the seabirds fly to Alaska.

(f) Marine Mammals

A total of 30 species of marine mammals are reported to
occur in the coastal waters of Washington (Table 3 . The
distribution of a selected species of marine mamma s in the seven
subareas is shown in Appendix D, Table 9. 0Of thes«, seven are
considered common: California sea lions, northern sea lions
(although their numbers have decreased and they nave become
listed as threatened species), harbor seals, harboi- porpoises,
gray whales, Risso‘s dolphin, and Pacific white-siced dolphin.
The river otter, usually associated with freshwatej rivers and
lakes, has adapted to the local mavine environment. Species
which are known to breed in the sanctuary study area include the
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Table 3. Marine Mammal Species Reported From The Coastal Waters
of Washington (Source: Speich et. al., 1987;
Strickland and Chasan, 1989; and Schmitten, 1993).

Order Species Occurrence L.egal Status
Carnivora  Sea otter, Enhydra lutris R WAC, MMPA, ESA, WSE
Pinnipedia Ca. sea lion, Zalophus californianus C WAC, MMPA

N. sea lion, Eumetopias jubatus c WAC MMPA
N. fur seal, Callorhinus ursinus R WAC, MMPA
Pacific harbor seal, Phoca vitulina C WAC, MMPA
N. elephant seal, Mirounga angustirostris R WAC, MMPA
Cetacea Ca. gray whale, Eschrichtius robustus C WAC, MMPA, ESA
Right whale, Eubalaena glacialis A WAC, MMPA, ESA
Minke whale, Balaenoptera acutorostrata R WAC, MMPA
Fin whale, Balaenoptera physalus A WAC, MMPA, ESA
Sei whale, Balaenoptera borealis A WAC, MMPA, ESA
Biue whale, Balaenoptera musculus A WAC, MMPA, ESA
Humpback whale, Megaptera novaeangliae R WAC, MMPA, ESA
Sperm whale, Physeter macrocephaius R WAC, MMPA, ESA
Pygmy sperm whale, Kogia breviceps A WAC, MMPA
N. Pacific beaked whale, Mesoplodon stejnegeri A WAC, MMPA
Hubb’s beaked whale, Mesoplodon carlhubbsi A WAC, MMPA
Cuvier's beaked whale, Ziphius cavirostris A WAC, MMPA
Baird’s beaked whale, Berardius bairdii A WAC, MMPA
Pilot whale, Globicephala macrorhynchus A WAC, MMPA
Rissa’s dolphin, Grampus griseus A WAC, MMPA
Killer whale, Orcinus orca R WAC, MMPA
False killer whale, Pseudorca crassidens A WAC, MMPA
Common dolphin, Delphinus delphis A WAC, MMPA
N. right whale dolphin, Lissodelphis boreaiis A WAC, MMPA
Striped dolphin, Stenella coerulecalba A WAC, MMPA
Pacific white-sided dolphin, Lagenorhyncus obliquidens A WAC, MMPA
Dall's porpoise, Phocoenoides dalli R WAC, MMPA
Harbor porpoise, Fhocoena phoceena C WAC, MMPA, WST
C=Common R=Rare A=Accidental WAC - Washington Administrative Codes

MMPA - U.S. Marine Mammal Protection Act
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sea otter, harbor seal, and harbor porpoise. Four species, the
northern sea lion, California seas lion, ncrthern fur seal, and
gray whale are regular seasonal migrants along the coast.

Marine mammals listed on the Federal threatensd and
endangered species list include gray, right, fin, sei, blue,
humpback, and sperm whales, and the northern (Steller) sea lion
(listed as a threatened species under the ESA by final rule on
November 26, 1990). The sea otter is listed as a Nashington
State endangered species; the harbor porpoise is listed as a
Washington State threatened species.

Some species of cetaceans (whales and porpoisz2s) are found
along the Washington coast during the entire year. The most
frequently observed are the harbor porpoise, Pacific white~-sided
dolphin, Risso’s dolphin and California gray whale. The harbor
porpoise is a year-round resident that often inhabits bays and
inshore waters, however its shyness makes it diffi-ult to acquire
accurate population data. Aerial and ship surveys conducted
between 1984 and 1986 estimated a population of about 45,000
animals along the coasts of California, Oregon, anil Washington
(Osmek, 1993).

The gray whale is primarily a coastal, nearshore species
usually found in water depths of less than 50 meters. Its range
extends from breeding grounds off Baja California o major
feeding areas in the Bering and Chuckchi Seas. Thaey are most
abundant along the Washington outer coast during northward
migration from February through April, and southwa:d migration
from October through December. The population of lastern North
Pacific gray whale is estimated to be about 21,000 animals (Jones
et al., 1984; Reilly et al., 1983). Annually, ten to fifteen
individuals remain as summer residents near Kalaloch, Cape Alava,
and Cape Flattery.

Other cetaceans regularly observed in coastal or offshore
waters include killer whales, Dall’s porpoise and liinke whales.
Humpback, blue, and sperm whales are seen offshore during the
summer months, but these sightings are rare. The 1'ight whale is
an extremely endangered species with an estimated population of
only 200 in the entire North Pacific Ocean.

Pinnipeds (seals and sea lions) found along tle outer coast
include the California sea lion, northern sea lion, northern fur
sea, Pacific harbor seal, and the northern elephant. seal. The
distribution of pinniped haulout sites is shown in Figure 37.
Harbor seals are the most abundant pinniped in coastal
Washington. They are year-round residents of both offshore and
inshore waters and the only pinnipeds that breed ir. Washington.

Harbor seals use nearshore rocks, reefs, and sand bars for
rookery and haulout sites. They frequent logs and floating
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structures, shallow bays, and tidal flats rear abundant food
sources. The current harbor seal populaticn in Washington is
estimated to be approximately 32,688 animals (Hub2r et al, 1993),
with approximately 2,200 seals occurring from Foiat Grenville to
Cape Flattery (Speich and Whal, 1989).

Both California sea lions and northern sea lions are present
on the Washington outer coast. Sea lions use ope1 water for
feeding, and nearshore islands, reefs, and rocks ‘or hauling out.
California sea licns breed on islands off the coa:st of California
and Mexico. After breeding, many adult and sub-adult males
migrate northward inteo British Columbia. They ar: found in
Washington waters from August through May. as many as 4,000~
5,000 individuals have been estimated to nigrate tvhrough the
vicinity of Sealion Rock (Bigg, 1985 in Speich et al., 1987).
California sea lions prefer isolated rocky areas of coarse sand
beaches free from human interference as haulout s tes.

Northern (Stellar) sea lion population declires have been
documented in the core of their range in Alaska resulting in the
species being listed as threatened under the Endar.gered Species
Act. However, numbers of Stellar sea lions have remained stable
in British Columbia, Washington and Oregon. The range of the
northern sea lion extends around the Pacific rim irom Hokkaido,
Japan, to the Channel Islands off ihe coast of sotthern
California. The centers of abundance and distribution are the
Gulf of Alaska and Aleutian Islands, respectively (Loughlin et
al., 1987). Loughlin, Perlov, and Vladimirov (1992) estimated
the current Stellar sea lion population range-wide at 39-48
percent of the population estimated by Kenyon and Rice in 1961.
The NMFS has placed the northern sea lion on the Federal list of
threatened species due to massive population declines (€63% loss
between 1985-1989) in areas where they are most abundant such as
the Aleutian Islands and the Gulf of Alaska (NMFS, 1992).

While there are no known breeding areas in Washington,
northern sea lions are found along the coast throujhout the year.
Primary haulout sites are located along the northern coast,
especially near Flattery Rocks, Cape Alava, and Split Rock.
Northern sea lion populations in Washington were estimated during
the 1970’s to be about 450 in winter and 600 in suwamer

Strickland and Chasan, 1989).

Northern fur seals breed primarily on the Pribhilof Islands
in the Bering Sea. They migrate southward into the eastern North
Pacific Ocean during the late fall and early winte::, reaching
peak numbers of 86,000 off Washington in April (Ani:onelis and
Perez, 1984). Northward migration begins by early spring with
the fur seals mostly absent from the area rfrom July through
December. Northern fur seals prefer the open watei's of ‘he
continental shelf and rarely come within 8 km of l:nd.
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The northern elephant seal is the largest of the pinnipeds
in the North Pacific. They breed between January and March on
island from central California south to Baja California. After
the breeding season, they move into coastal and offshore waters
with males traveling as far north as southeast Alaska. Elephant
seals can be seen year-round off Washington though sightings are
most common in the spring. They usually prefer waters well
offshore but have been sighted on Tatoosh Island (Calambokidis et
al., 1987) and are reported to occur in inland waters of
Washington (Everitt et al., 1979, 1980).

Sea otters along the Washington coast once ranged from the
mouth of the Columbia River to Point Grenville, with fewer
numbers found north to Cape Flattery, Neah Bay, and east into the
Strait of Juan De Fuca. <Commercial hunting for its valuable pelt
had eliminated the species from Washington by the early 1900’s.
The last known "resident" sea otters in Washington were taken in
Willapa Bay in 1910 (Scheffer, 1940). A total of 59 otters
transpJanted from Alaska were released at Point Grenville and La
Push in 1969 and 1970, forming the basis for the present
population estimated to be 300 individuals in 1992 (Bowlby,
1992). Sea otters currently range along 70 km of the coast from
Destruction Island north to Point of the Arches (Figure 38).

They prefer rocky habitats with extensive kelp beds common to the
northern portion of the sanctuary study area, and usually feed
within one mile of shore in waters less than 20m deep. The
populatlon undergoes seasonal shifts in location. The Cape Alava
area is used all year with higher numbers there in winter and
early spring. By summer some of the population has shifted south
to the area of Cape Johnson (just north of La Push). These
otters eventually return north, and by September the main
population is back at Cape Alava This area is probably
preferred for winter habitat because of the extensive Macrocystis
kelp beds, and the protection offered by Ozette and Bodelteh
Islands. The sea otter ‘is on the Washington State endangered
species list.

River otters are land mammals usually assoclated with
freshwater rivers and lakes, but have adapted to the marine
environment. They are often mistaken for sea otters and are
found in marine/estuarine areas along the outer coast, especially
in the vicinity of Cape Alava. Their diet includes marine prey
such as fishes, crabs, mussels, oysters, barnacles, and sea
stars. Other land mammals such as black bear, deer, and raccoons
prowl the intertidal area for food.

An analysis of the distribution of marine mammals among the
seven subareas indicates that areas 1, 2 and 5 stand out as most
significant to the overall assemblage of marine mammals. These
are the areas that are furthest offshore. Also, the sanctuary
study area provides particularly significant habitat for seven
marine mammals: the harbor seal, harbor porpoise, killer whale,
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Pacific white-side dolphin, gray whale, fin whale, and Risso’s
dolphin. For these seven mammal species, the areas nearest to
the coast are significant to the harbor seal, harbor porpoise,
killer whale, and gray whale, while the other three species
depend on the outer shelf areas. Most of the region under
consideration for sanctuary status occurs within migration
pathways for several species. It is noteworthy that a major
adult summer area for the endangered fin whale occurs along the
continental slope seaward of the study area (SAB, 1988).

G. Sea Turtles

Studies of sea turtle distribution and abundance in the
North Pacific Ocean are progressing, but there are many gaps in
the knowledge base. Pacific sea turtles nest on beaches in the
tropics and subtropics but have been sighted in the eastern North
Pacific as far north as the Gulf of Alaska. Many species are
highly mobile and may migrate thousands of miles. Most sea
turtle information to-date has been collected at nesting sites.
Observation and study becomes much more difficult once the
turtles leave the shore. Subsequently, very little is known
about the life stages between hatchling and adult. Some evidence
suggests that post-hatchling and juvenile life stages occupy a
poorly known pelagic habitat (Eckert, 1991).

Sea turtles live very long lives. It is believed that some
species (e.g. loggerhead and hawksbill) require as many as 30
years or more to reach sexual maturity. Each individual female
will typically return to the same beach for each nesting cycle.
In addition, nesting usually occurs at multiple-year intervals
(often 2-4 years). Turtles are most vulnerable to predators
(e.g. humans, birds, crabs, mammals, fish, sharks, and reptiles)
while in the egg and hatchling stages. Adult leatherbacks are
preyed upon by killer whales in Mexican waters and presumably
larger sharks. Hard shell sea turtles are believed to have
decreasing mortality rates as they mature to adulthood due to
size and armoring. (Eckert, 1991)

Sea turtles freguent the Washington coast but have never
been found in the inland waters of the state. However, there was
an unconfirmed reported sighting of a live sea turtle from Skagit
Bay in August, 1992. The following description of sea turtle
status in Washington waters is the best and most concise summary
found among the available scientific literature:

Three state and federally listed species of sea
turtles - loggerhead, leatherback and green - visit
Washington waters, but rarely come ashore unless sick or
injured. The leatherback is classified as an endangered
species [Federal and state lists] and the loggerhead and
green sea turtles are threatened species [Federal and
state lists].
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The most common sea turtle off Washington’s coast is
the leatherback, a black flexible-shelled turtie that can
be six feet in shell length, Their primaiy food is
jellyfish. They are the most wide-ranging of all living
reptiles and are more tolerant of cold waters than hard-
shelled sea turtles. Leatherbacks nest on seaches in
southern latitudes. The largest known nesting area is on
the Pacific coast of Mexico. Collection of its eggs for
food, primarily in the western Pacific ocean, is a major
threat to this species.

The green sea turtle is the most common hard shell
sea turtle found off Washington’s coast. Like many cother
tropical species, unusual warm ocear currenis off our
coast [particularly El Nino events] can bring the green
sea turtle to our shores. Two live green s:a turtles
[were] found beached on the Washington coest during
winter 1989-90... [Green sea turtles have bezn sighted
as far north as Admiralty Island, Alaska.] This species
nests on many islands in the tropical Paci:ic Ocean,
including the Hawaiian and Marshall Islands, and the
Phillipines. While their eggs have long provided for
subsistence harvest, recently developed markets for skin
and other precducts from the turtles nas led to near
collapse of some populations.

The loggerhead sea turtle is rare in temperate
waters. Washington is as far north as this syecies has
ever been found. A juvenile loggerhead was found on the
beach at Ocean Shores in December 1990... Adults grow to
four feet in length. They feed on marine animals such as
crabs, snails, clams, and shrimp. The loggeriiead nests
on beaches in the Pacific Ocean around Australia, China,
and Japan. FRecently, thousands [>100,000] of juveniles
were discovered feeding on red crabs off Ba-a Mexico.
The causes of recently observed declines at Pacific Ocean
nesting beaches are not known.

The first Olive Ridley sea turtle ever found in
Washington washed ashore near Copalis in Noveunber 1989.
This carnivorous, hard-shelled sea turtle is abundant in
the tropical Pacific Ocean and nests in Mexico, Costa
Rica, Malaysia, and Thailand. Synchronized nesting may
occur and can involve as many as 150,000 fema.es. Some
populations are on the verge of c¢ollapse, however,
because of massive egg collecting (WDW, 1991b!.

Aerial surveys of California, Oregon, and Washington waters
have shown that most leatherbacks occur in slope waters, while
fewer occur over the continental shelf. Adult green turtles are
benthic herbivores, subsisting mainly on algae anl sea grasses.
Their diet would seem to restrict them %o the photic 2zones
surrounding islands and continents. Loggerieads inhabit
continental shelves, bays, estuaries and lagoons. They are
generally found feeding on benthic invertebrates in hard bottom
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habitats. Olive Ridleys are widely distributed in the Pacific and
appear in both coastal and pelagic habitats. Foraging appears
confined mainly to tropical neritic waters, where individuals may
dive as deep as 300 meters to feed on benthic crustaceans. (Eckert,
1991) .

Duxbury (1992) asserts that humans pose the greatest threat to
the survival of all sea turtles. Turtle eggs, meat, skins, and
shells are prized throughout the Pacific, and exploitation has been
severe in some areas. Habitat loss at nesting areas has also
contributed to the decline of some sea turtle populations.
However, turtles have never been an important component of local
economies or cultures on the western seaboard of the United States
(Eckert, 1991).

Human activities that could possibly impact sea turtles in
‘Washington waters are fishing operations and oil spills. Since sea
turtles frequent the Washington coast in dispersed, low numbers,
incidental catch by coastal fisheries poses a negligible threat to
Pacific species. A report by the NMFS (1990) states that, “"The
incidental involvement of sea turtles with commercial fisheries on
the west coast is rare... No turtles have been reported taken in
groundfish fisheries [of Washington, Oregon, and California]" (NMFS
Section 7 Biological Opinion, 1990). Leatherback turtles have been
taken in salmon seines in Alaska and experimental shark drift
gillnets (1986-88) off California, Oregon and Washington; however,
federal permits for the shark drift gillnet operations were not
renewed after 1988. Sea turtles have been a frequent bycatch in
high-seas driftnets, but United Nations action ended this fishery
on January 1, 1993.

The effects of oil spills on sea turtles is unclear due to
lack of research. Because the migration range of adult turtles is
wide, it is unusual to have large numbers of turtles directly
impacted by an o0il spill. Spill related turtle impacts are mostly
anecdotal and poorly documented as to cause of death. Laboratory
studies, however, have indicated that oil contamination of eggs,
hatchlings and juveniles may cause morphological, physiological and
behavioral alterations or death in young sea turtles. Pelagic tar
also seems to be harmful to sea turtles, since it can seal the
mouthe and nostrils of the animals. A review of world-wide sea
turtle decline by the National Research Council (1990) presents no
conclusive data regarding oil effects on sea turtles. The report
states that additional information is needed on the reaction of sea
turtles to petroleum ingestion, fouling, and toxicity (NRC, 1990;
(NMFS, 1991).

3. Cultural and Historical Resources

The earliest record of human life on the coast of Washington
is that of the coastal Indians (WDOE, 1986). Five native
American cultures occupied the coastal areas within the proposed
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sanctuary: the Makah, Quileute, Hoh, Queets, and Quinault
(Figure 39). An archaeological survey conducted Ly

the University of wWashington in 1955 found a total of 19 sites in
the coastal area or Olympic National Park (National Park Service,
1976). A recent inventory re-located 10 shell midden sites and 2
rock art sites (Wessen, 1989). The most important site is the
Ozette Archaeological Site located on Cape Alava (listed in the
National Register of Historic Places). Here, the Jzette Indian
Nation occupied the Ozette village into the early 1900’s. Shell
midden deposits have yielded bones and artifacts as old as 2,000
Years along with protohistoric houses that were buried and
preserved by a mudslide (Huelsbeck, 1983). Other osrimary sites
include the Kahii Village Site at Toleak Point south of La Push,
White Rock Village located about two miles south of Cape Alava,
and the Sand Point site about three miles south of Cape Alava.
There may be more undiscovered archaeological and :raditional
cultural properties in the area. Petroglyphs of uiknown age are
found at Wedding Rocck, about 1.3 miles south of Cane Alava
(listed in National Register of Historic Places).

There are two small memorials to the crews and passengers
that perished in shipwrecks along the coast. The llorwegian
Memorial, found 8 miles south of Sand Point, commenorates the 18
people that died in the wreck of the Prince Arthur in 1903. The
Chilean Memorial, 4 miles to the south, commemorates the 20
people lost in the wreck of the P.J. Pirrie in 1920. Both
memorials are in the form of small stones with the names of the
victims, and are located just back from the beach ' n dense brush.
Other recorded shipwrecks include © ships wrecked bhetween
Quillayute Rocks and Cape Alava, 5 at Destruction I’sland, and 4
in the vicinity of Hoh Head (Malin, 1984).

C. Human Activities

1. Commercial Fishing and Aquaculture

Washington’s local water fleet is typified by small-scale
operations with relatively small earnings per vessel. In 1987,
ex-vessel revenues per boat averaged between $54,0C0 and $69,000.
Total employment by this fleet is estimated +o be approximately
7,000 with an additional 500-700 fishermen assocliated with other
fleet components and tribal fisheries. The number of vessels in
the local water fisheries has been declining. Since 1975, troll
permits issued in the salmon fishery have declined by over 2,000
(NRC, 1988). These permits cannot be reinstated under the
limited entry systen established in the 19707s. 1In 1987, there
were 3,525 boats participating in Washington’s local fishery
(NRC, 1988). Over 350 boats have withdrawn from tae fishery
between 1985-1987 due to the withdrawal of approximately 372
salmon troll permits.
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The fishery resources harvested by Washingtor’'s local water
fleet include five species of salmon (chinook, colo, sockeye,
chum, pink), bottomfish (including halibut, rockfish, cod,
flatfish, sablefish, hake, green and white sturgecn), and
shellfish (Dungensss crab, pink shrimp, clams and oysters).
Adquaculture and mariculture operations, cconducted primarily in
Puget Sound and in estuarine areass off the coast contribute
significantly to the local waters harvest (NRC, 1988).

Fisheries for salmon which contribute the bulk of revenues
for the local fleet, are influenced by the cyclical abundance of
approximately 60 distinct stocks. Many specific salmon fisheries
are controlled on the basis of "“weak stock managemant" in which
harvest limits are set to safeguard against over-harvest of the
least viable individual stocks. 7In the ocean troll fishery for
coho and chinook salmon, occurring in the oceanic vaters of the
study area, this management regime has put severe constraints on
harvest levels. Washington’s gillnet and seine salmon fisheries,
which occur in the Strait of Juan de Fuca and in tie river mouths
entering the study area, are still highly dependen: on sockeye
salmon from Canada’s Fraser River. These Fraser River sockeye
runs are based on a four-year cycle (NRC, 1988).

Groundfish include bottomfish which are caugh: mainly on or
near the seafloor, and other marine species that a-e caught at
mid-water. The harvest of groundfish specles is comprised of
over 35 varieties of rockfish, flatfish and roundf ish. The
primary species caught include many species of rocifish (Pacific
ocean perch, widow rockfish, yellowtail rockfish, bhlack
rockfish), flatfish (Fnglish sole, Dover sole, arrowtooth
flounder, Pacific halibut), and roundfish (Pacific cod, Pacific
hake, lingcod, and sablefish). The commercial coastal catch of
groundfish has risen from approximately 18 million pounds in 1970
to 42.1 million pcounds in 1991 (PacFIN, 1992). Groundfish are
caught by bottom (otter) trawling, midwater trawling, longlining
or setlining, bottom trolling, fixed pots, and hand-line jigging.
Fishing may take place in depths ranging from 10 f:thoms out to
the canyons at the edge of the continental snelf, :nd beyond.
Roundfish dominate the landed catch in this fishery. In recent
decline are the abundance and mean size of sablefich (black cod)
(Parks and Shaw, 1987). The most important commercial rockfish
in the =astern Pacific is the Pacifie ocean perch. Because
stocks of this species have beconme severely depleted, the PFMC
has adopted a management strategy to rebuild them to previous
levels (Ito et al., 1987). Commercial interest has recently been
shown in the thresher shark which migrates into Washington
coastal waters in the spring. Both domestic and jcint-venture
catches of Pacific hake (marketed as whiting: have increased
since the earlv 19380’s and its stocks are currently fully
utilized (Hollowed et al., 1988; June, 1993). 8urf smelt are
recreationally dipped as far north as the mouth of the Quillayute
River.

II-52



Dungeness crab and pink shrimp stocks have historically been
quite cyclical in nature. Razor clam stocks have declined
dramatically in recent years due to the outbreak of the NIX
virus, gill parasites and overharvesting. Only a small Indian
fishery and recreational fishery exist for razor clams.

The amount and value of the local catch is of great
importance to the state’s economy. In 1992, the ex-vessel value
of the commercial landings approximated $152 million, up from the
1981-1985 average of $92.8 million (Table 4) (NRC, 1986; NMFS,
1992a). The salmon fishery was once the largest and most
valuable fishery in the coastal waters. The salmon catch is now
exceeded in tonnage by the groundfish catch; however, the yearly
harvest of salmon is nearly three times more valuable at the
fisherman level than the groundfish or shellfish catch (Natural
Resources Consultants, 1986; June, 1993). The values and volumes
for commercial harvests of selected species in Washington State,
and in the sanctuary study area are shown in Appendix C (Tables 1
and 2).

The salmon and groundfish species in the study area are
managed under Federal Fishery Management Plans (FMP’s) drafted by
the PFMC. In the FMP’s, the PFMC establishes catch limits for
groundfish and specifies the duration of the fishing season and
catch and size limits for salmon. Commercial and recreational
fishing gear restrictions are specified for both the groundfish
and salmon fisheries. The Magnuson Fishery Conservation and
Management Act (MFCMA) provides for enforcement of FMP’s prepared
by the PFMC and approved by the Secretary of Commerce after
review by the NMFS.

Fisheries for Pacific halibut are regulated by the NMFS
under a treaty with Canada. The Dungeness crab and pink shrimp
fisheries are managed by the Washington Department of Fisheries.
The Pacific States Marine Fisheries Commission is currently
developing interstate (Washington, Oregon, and California) plans
for the crab and shrimp fisheries under the Inter-jurisdictional
Fisheries Act (IJFA). NMFS is funding portions of the state
monitoring and management of these fisheries.

The tribes are co-managers of the fisheries resources and
are involved in plan development, monitoring, licensing and
enforcement. The tribes are guaranteed a portion of the salmon
and steelhead catch pursuant to the Boldt Decision of 1974 which
allocates a portion of the anadromous fish among tribal and non-
tribal fishers by region of origin. For the purposes of fish
stock allocation and record keeping, local or coastal commercial
fisheries are classified as the non-treaty commercial fishery and
the treaty fishery.
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Table 4. Volume and Value of Washington State’s local Water
Catch by Fishery Type (1981-1985 average; 1990)

FISHERY POUNDS (Millions of lbs) VALUE (Millions of $)
1981-85 (avg) 1992 1981-85 (avg) 1992
Groundfish 78,2 33.6 13.9 10.8
Salmon 40.6 45,1 40.0 39.8
Shellfish 16.6 45,5 10.6 57.7

Source: Data supplied by Washington Department of Fisheries,
1993 and PacFin, 1992, Report #002.
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(a) Commercial Non-Treaty Fishery

Salmon, bottomfish, crab, shrimp, oyster, and clams form the
basis of the coastal non-treaty commercial fishery (Figure 40).
Salmon caught off the Washington outer coast must be caught by
the trolling method. Other methods, such as purse seines, drift
nets, or drift gillnets, are prohibited in ocean waters.
Commercial trollers mainly catch coho, pink and chinook salmon.
Since 1976, coastal trollers’ salmon catch has fallen. For
example, average landings of chinook salmon declined from 262,000
fish in 1971-1975 to 183,000 fish in 1976-1980; only 54,600 were
caught in 1987 (PFMC, 1988). Most of the trolling for chinook
and coho salmon is centered around the Grays Harbor area. Pink
salmon, which are harvested only in odd-numbered years, are taken
primarily off the north coast from Cape Flattery to Quillayute.

The major commercially harvested shellfish in the sanctuary
study area and adjacent estuaries include Dungeness crabs, pink
shrimp, Pacific oysters, and several species of clams. Although
their abundance varies over and 8 to 10 year period, Dungeness
crabs are the most important commercial shellfish. Pink shrimp
are also subject to large variations in abundance. Production
areas for shrimp harvesting are found from Cape Elizabeth north
to Cape Flattery. The razor clam population, depleted in recent
years by the NIX virus, gill parasites, and perhaps over
harvesting, only supports a small restaurant trade and
recreational fishery. The most recent commercial harvest
occurred at offshore spits in Willapa Bay and the Quinault Indian
Reservation (Strickland and Chasan, 1989). There is also a
coastal commercial sea urchin harvest.

(b) Treaty Fisheries

The entire study area north of Willapa Bay can be considered
a usual and accustomed fishing area for treaty tribes. Salmon
and steelhead trout are the most important fishery resources
available to the coastal tribes. Salmon and steelhead trout are
harvested by either gillnets or troll gear. The treaty ocean
troll fishery operates throughout the summer. The fishing
activity is centered around the areas of Grays Harbor, Quillayute
and Cape Flattery. Coho, chinock, and pink salmon are the main
species taken by this fishery. The Makah Tribe conducts a marine
gillnet fishery along the shore near Cape Flattery and in the
Strait of Juan de Fuca for chinook and sockeye salmon. In-river
treaty gillnet fisheries harvest coho and chinook salmon in the
Queets, Hoh, and Quillayute Rivers; and chum, ccho, sockeye, and
chinook salmon in the Quinault and Ozette Rivers. In addition,
treaty fisheries take steelhead trout in all the major rivers of
the Olympic Peninsula.

The coastal tribes, Makah, Quileute, Hoh, and Cuinault,
participate in a variety of groundfish fisheries. Rockfish,
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The Harvest
Volume of Washington’s Local Water Catch by Fishery Type
(1981-1985 Annual Average)

SPECIES LANDINGS
(MILLIONS OF LBS)

o GROUNDFISH . .. .......... ... 78.2
SALMON . ..., 40.6
SHELLFISH ... 16.5
AQUACULTURE .............. 10.5
OTHER ... oovieeiii 47
TOTAL 150.7

Value to Harvesters
Ex-Vessel Value of Washington’s Local Water Catch by Fishery Type
(1981-1985 Annual Average)

SPECIES VALUE OF LANDINGS
(MILLIONS OF §'s)

SALMON .. ... 40.0
e AQUACULTURE ... ... ... 26.7
GROUNDFISH .. .......... ... 13.9
SHELLFISH . ............ ... 10.6
OTHER ... ... i nt, 1.6
TOTAL $92.8

Value of Products
Wholesale Value of Products Processed from
Washingtan’s Local Water Catch by Fishery Type
{1981-1985 Annual Average)

SPECIES VALUE OF PRODUCTS
(MILLIONS OF ¥'s)

SALMON ... .o i 80.0
o SHELLFISH . . ... oot 29.4
——— GROUNDFISH . ... ............ 279
AQUACULTURE .............. 26.7
OTHER ........covvienn R 4.0
TOTAL $168.0

Figure 40. Commercial and Recreational Fishing Areas (Strickland
and Chasan, 1989; WDF, 1992).
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sablefish and Pacific halibut are the targeted species and are
taken by longline and handline gear. These fisheries generally
occur in the fall and spring and are centered off the north coast
of the Olympic Peninsula. The coastal tribes have recognized
treaty rights for halibut, and since 1986 the tribes have
received a direct halibut allocation from the International
Pacific Halibut Commission. In addition, the Makah and Quileute
tribes receive a set aside of sablefish from the PFMC.

The coastal tribes conduct a variety of fisheries in the
nearshore area. Sea urchin, mussels, ocean clams, gooseneck
barnacles, Dungeness crab, salmon, steelhead, rockfishes, cod,
and smelt are harvested for subsistence and ceremonial purposes
by the various tribes. The Quinault Tribe harvests razor clam
for commercial purposes from beaches within their reservation.
The Quileute Tribe conducts a small commercial fishery for smelt
harvested from within the estuary reaches of the Quillayute
River.

(¢) Agquaculture and Coastal Hatcheries

Aquaculture and hatchery operations in areas adjacent to the
sanctuary study area produce salmon, oysters, mussels, and clams
for commercial purposes or for augmenting natural stocks. The
importance of fish and shellfish farming to Washington’s seafood
industry is shown by the fact that fewer than 200 oyster, salmon,
and clam farms produce 16 percent of the wholesale value of the
state’s local seafood harvest (Natural Resources Consultants,
1986). Most of the aquaculture operations are in Puget Sound or
Grays Harbor and Willapa Harbor. Coastal hatchery facilities
closest to the sanctuary study area include four tribal salmon
hatcheries located on the Makah, Quileute, Hoh, and Quinault
Reservations. These hatcheries released approximately 8.5
million fish in 1986, including 2 million steelhead trout (Butts,
1988). The WDF operates the Soleduck, Bear Springs, Kalawa River
Ponds, and Snyder Creek (in cooperation with a steelhead guide
operation) hatcheries in the Quillayute drainage system. WDF
also operates the Canyon Springs acclimation pond on the Hoh
River in cooperation with the Hoh Tribe, and the Shale Creek
hatchery on the Queets River. A proposed WDF facility on the
Mathaney River is expected to be competed within a year. The
USFWS and Quinault Tribe operate a facility on Cook Creek.

2. 0il and Gas Activities

The State of Washington and the Federal government have both
conducted o0il and gas lease sales in Washington’s offshore
waters. The state conducted a series of lease sales in the
1960’s in state waters in the vicinity of Grays Harbor. Union
0il Company drilled three exploratory wells several miles west of
Ocean Shores. Only one well was successfully drilled, but no
commercial quantities of oil or gas were found. The Federal
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government conducted a lease sale in 1964 (Lease tale P-2) off
Washington and Oregon. Forty seven of the 196 tricts offered for
lease were located off Washington. Only 27 of these tracts were
actually leased. The highest bid off Washington vas $1,785,&88
($310.05/acre) for a tract in the Copalis Beach area between
Gray’s Harbor and Willapa Bay. Four wells (three original and
one redrill) were drilled off the Washington coast from 1966 to
1967: 1) nine miles west of Destruction Island: ) nine miles
west of Westport; and, 3) nine miles west of the rorthern
entrance to Willapa Bay. While oil and gas were found in two of
the wells (near Westport and Willapa Bay), guantities were not
sufficient for commercial production.

Since the early 1900’s, onshore exploratory wells have been
drilled along the Washington coast. The discovery of a natural
o0il seep in the vicinity of Hoh Head at Oil City, just north of
the mouth of the Hoh River, led to several attempts at drilling
for oil. An attempt in 1913 was abandoned because commercial
quantities were not found. In 1936, drilling in the same area
led to the discovery of Washington‘s first oil well that went
into production. Production could not be sustained and the site
was abandoned. Currently, there is no onshore prcduction of oil
or gas in the State of Washington.

MMS, within “he U.S. Department of the Interior, is the
Federal agency with authority over all minerals development on
the OCS outside of the three-mile limit of state jurisdiction.
MMS is responsible for preparing and implementing 5-year plans
which identify the federal waters to be opened for offshore oil
and gas leasing.

MMS’s current 5-year plan is entitled Cuter Continental
Shelf Natural Gas and 0il Resource Management Comprehensive
Program and covers the years from 1992-1997. According to the
plan, Washington and Oregon are not scheduled for iny lease sales
and will not be until after the year 2000. Howeve s, before any
leasing activities can take place, a series of env ironmental
studies must be preformed to determine whether or 1ot oil and gas
development can take place in an environmentally sound manner.
This position is based on Federal executive policy developed in
1990 which canceled a number of lease sales around the country,
including Lease-Sale 132 (Washington/Oregon Planning Area)
(Figure 41). Figures 42 show "highlighted areas" which
correspond to areas that the Governors of Washington and Oregon
requested be deleted from the former Lease Sale #132; and areas
within the Oregon/Washington planning area, referrcd to as
"subarea deferrals", that MMS has deleted from sale #132.

Leasing and exploration for oil and gas 1is not pernitted in
Washington state waters:; Washington HB 2242 establ ishes a
moratorium on oil and gas exploration and development in state
waters until 1995.
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MMS has evaluated the oil and gas potential of the study
area for the proposed sanctuary. By first making an assumption
that past geologic conditions were conducive to the formation and
entrapment of oil and gas, it is then possible to evaluate
existing seismic data to estimate the location and volume of
subsurface sedimentary structures that would contain the oil and
gas reserves. Using the limited data available, MMS has
estimated that production resulting from the former Lease Sale
#132 would total 58 million barrels of oil and 1.0 trillion cubic
feet of gas over a 35 year period. The entire sanctuary study
area (i.e., the entire continental shelf off Washington) would
include 20% of the total estimated reserves of the Lease Sale 132
area (MMS, 1990ca). Of that 20%, 15% would be located in the area
south of Copalis National Wildlife Refuge (which is not within
the sanctuary boundary), with the remaining 5% distributed across
the northern portion of the continental shelf which NOAA proposes
to include within the Sanctuary (1.5% in zone 1, 2.5% in zone 2,
1.0% in zone 3). Zone 4 is entirely within Washington State
waters, and is therefore not included in these estimates (Martin,
1990a) .

Under the previous 5-year plan (1987-1992), the Washington
and Oregon coasts had been scheduled for a lease sale in 1992.
In order to resolve issues surrounding the proposed lease sale,
the states of Washington and Oregon, the Northwest Indian
Fisheries Commission, the Columbia River Intertribal Fish
Commission and the Department of Interior established the Pacific
Northwest Outer Continental Shelf OCS Task Force.

The Task Force’s technical subcommittee recommended, through
a resolution to the Secretary of Interior, a series of
environmental studies to be completed prior to any leasing
activities. The studies consist of the following:

1. Nearshore Ecosystems

2. Physical Oceanography
a) Estuary/coastal ocean exchange and Columbia River plume
dynamics
b) Interannual Variability
c) Support of nearshore ecosystem
d) Cape Flattery
e) Heceta Bank

3. Marine Mammal/Seabirds
a) Supplementation of existing survey program
b) Seabird colony research program
c) Seabird life history research
d) Northern fur seals
e) Northern Sea Lion
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4) Socioeconomic

a) Expand scope of existing recreation and tourism survey

b) Coastal community impacts

c) Extension of basic analysis of Irdian tribal
dependencies on coastal resources and sctivities
potentially affected by 0CS development

d) Causes and consequences of cumulative eccsystem impacts
relative to lease sale 132

5. Air Quality

Included in the Pacific Northwest OCS Task Force’s
resolution was a policy statement that pracluded any leasing
activities until after the above studies are completed. The
Federal policy discussed above was a result of tha resclution.

In 1992, the Marine Research, Protection, ani Sanctuaries
Act was amended to prohibit any oil and gas devel spment
activities inside the Olympic Coast Sanctuary.

B. State Waters

In 1989, the Washington State Legislature passed the Ocean
Eesources Management Act (ORMA). The Act placed 1 moratorium on
the leasing of state waters for the purpose of oi. and gas
cevelopment. The moratorium will be reviewed dur..ng the 1995
Washington State lLegislative session to determine whether it
should be continued or lifted.

3. Commercial Shipping

Due to the linkages between vessel traffic pitterns along
the outer coast, the sStrait of Juan de Fuca, and luget Sound,
this section addresses shipping issues which span all of these
areas. Vessel traffic along the Washington Coast, in the Strait
of Juan de Fuca and Puget Sound includes tankers transporting
crude il and refined petroleum products, bulk carriers
transporting non-pstroleum products, barges, ferries, fishing
boats, and pleasurs craft. The general profile oi vessel
activities in the study area are that ferries and tank barge
movements, including bunkering activities, account for the
greatest number of vezgel transits, and tenker treffic accounts
for the greatest volume of petroleum products shipped (Chadbourne
and Leschine, 1989). According to the Port Needs Study conducted
by the USCG (1991, by 2010 there is expected to ke a 555% and
81% increase in ferry/tank barge movements and tarker traffic
transits through the Strait of Juan de Fuca and Ncrthern Puget
Sound, respectively (Table 5). Washington ports and harbors
serving these vessels include the Port of Willapa Harbor, Port of
Grays Harbor, La Push, Neah Bay, Port Angeles, the Ports of
Tacoma and Seattls, Port of Everett, Port of Anaccrtes, and Port
of Bellingham. These ports and harbors, all which are located in
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Table 5. Current and Projected Vessel Transits in the Study

Area.
Strait of Juan de Fuca N. Puget Sound
1987 2010 % 1987 2010 %

change change
Passenger 3,888 4,451 14% 18,380 21,374 16%
Dry Cargo 102,808 621,309 504% 288,309 552,087 91%
Tanker 1,056 1,568 48% 1,009 1,498 48%
Dry Cargo Barge Tow 796 20,859 2520% 12,574 19,636 56%
Tanker Barge Tow 557 9,745 1649% 6,544 8,998 37%
Tug/Tow Boat 4,855 89,261 1738% 51,455 81,503 58%
Total 113,960 747,193 555% 378,271 685,096 81%
Source: United States Department of Transportation, U.S. Coast

Guard, Office of Navigation Safety and Waterway Services.
August, 1991. Port Needs Study (Vessel Traffic Services

Benefits), Volume II: Appendices, Part 1. DOT-CG-N-01-91-1-3,
Pt.1l; DOT-VNTSC-CG-91-2-11, Pt. 1.
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the study areas for the proposed Olympic Coast and Northwest
Straits marine sanctuaries (except for the Port of Tacoma) handle
predominately petroleum and wood products, and man; of the ports
and harbors have kerths for fishing and pleasure c-afts as well.
While the overall density of traffic along the coast, in the
Strait of Juan de Fuca, and throughout Puget Sound is low
compared to other U.S. waterways, theres ars areas o>f high vessel
concentration and rvestricted passageways which present risks of
collisions and groundings. These conditions also »xist outside
the opening of the Strait of Juan de Fuca, beyond :he
jurisdiction of the Vessel Traffic Service. The sinking of the
Tenyo Maru is the most recent example of such risk. Recent
Federal, state, and international management regim:s and
legislation have bean developed to address these ri.sks while
facilitating vessel traffic.

This section will discuss the: 1) routes and areas of vessel
concentration; 2) nature of current and planned po - t-related
activities; 3) economic significance of vessel tra’fic and port
activities to Washington State; 4) vessel management regimes; and
5) vessel contingency plans and capabilities.

&. Routes and Areas of Vessel Concentration

i. Tanker Traffic

Tankers entering the Strait of Juan de Fuca o~ transiting
along the Washington coast follow four major routes: 1) Valdez,
Alaska to Washington State; 2) Valdez, Alaska to Siun Francisco,
California and Panama; 3) the coastal tank vessel ‘“:rade; and 4)
foreign tanker routes {(Figure 43).

Tankers transiting through the Strait of Juan de Fuza are
predominately domestic vessels carrying North Slope cruds oil to
the refineries in Northern Puget Sound. These vessels aoproach
the Strait of Juan de Fuca from the north vemaining outside of
Canada’s Tanker Exclusion Zone (TEZ). The TEZ pariallels the
Canadian coastline at 60 nautical miles narrowing o 35 ailes in
the proximity of the international border {Figure -4). This
zocne, applicable cnly to U.S. vessels transiting f:om Valdez,
Alaska to Puget Scund, has been mutually agrsed uapon by the
American Institute of Merchant Shipping (AIM3), and the U.S. and
Canadian Coast Guards. The southermmost peiat of ihe TEZ brings
tankers intoc the Strait of Juan de Fuca on the Uniied States side
of the international boundary. Compliance with th:s agreement
has resulted in litktle or no reported violations (i’okeda, 1992).

As North Slope o0il supplies dwindle, the prof:le of tankers
visiting Washington is predicted to shift to cone dominated by
foreign tankers. Since the Strait of Juan da Fusa includes
internal waters of both the U.S. and Canada, and vessels
transiting through the S$trait are bound for both Cinadian and
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U.S. ports, both countries have coordinated their environmental
regulations.

Tankers transiting from Valdez, Alaska to California or
Panama remain well offshore. The route is approximately 340
miles offshore of the United States/Canadian border narrowing to
approximately 125 miles from the shoreline at the
Washington/Oregon border (Pokeda, 1992). Pursuant to a policy of
the Western States Petroleum Association (WSPA), tankers engaged
in offshore coastal traffic carrying North Slope crude or other
persistent oils, voluntarily remain at least 50 nautical miles
off the U.S. coastline when not entering ports.

Foreign tanker routes passing through the study area include
vessels inbound from the Far East and Central and South America.
The former remain well offshore until their approach to the
Strait, however the latter usually operate between 10 and 40
miles off the Washington coast.

Tank vessels entering and transiting Puget Sound are limited
by regulation to not larger than 125,000 dead weight tons (DWT)
east of Port Angeles (Title 33, CFR 161.143). The average
inbound tanker holds approximately 322,000 barrels of crude oil,
and the average outgoing tanker carries approximately 123,000
barrels of refined products (Chadbourne and Leschine, 1989).
Tanker traffic accounts for most of the volume of petroleum
shipped through the Strait of Juan de Fuca and into Puget Sound
(77% volume; 17% transits), while barge traffic accounts for the
greater number of transits (23% volume; 79% transits). In 1991,
there was an average of 4.7 tanker transits/day (petroleun,
chemical, LPG/LNG) through the Strait of Juan de Fuca (Tofino
Traffic Service, 1991). There is no large seasonal variation of
traffic throughout the year (Chadbourne. and Leschine. 1989).

ii. Barges and Tugq Boatsg

There are innumerable tug and barge movements along the
coast between Grays Harbor, Willapa Bay and Puget Sound ports.
Barges are used mainly to transport lumber and wood chips from
Grays Harbor and Willapa Bay, and chemicals, petroleum products
and bulk cargos from the Puget Sound area. Barges operate close
to the shoreline when transiting through the study area,
remaining between 3 and 15 miles offshore. However, some
companies require their tows stay a minimum of 20-25 miles
offshore when towing loaded petroleum barges (Scalzo, 1992).

Barges are also used to transport decommissioned, defueled
Naval submarine reactor plants from the Puget Sound Naval
Shipyard to the Hanford Site on the Columbia River for disposal.
The normal commercial shipping lanes from Puget Sound Naval
Shipyard are used, via Rich Passage, past Restoration Point,
northerly through Puget Sound, westerly through the Straits of
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Juan de Fuca, past Cape Flattery and in a southerly direction
down the Washington Coast to the mouth of the Columbia River
(U.S. Department of the Navy, 1984). Barges used to transport
the decommissioned reactor plants travel close to shore so that
in the unlikely event that a barge carrying the reactor plants
were to sink it can be easily recovered.

Extensive precautions are taken to ensure that these barge
shipments are made safely. The reactor compartment packages meet:
stringent U.S. Nuclear Regulatory Commissiorn and D=2partment of
Transportation regulations for transportation of radioactive
material, including being able to withstand such unlikely and
unrealistic accidents as a 30 foot drop onto an unyielding
surface. The transport barges are used solely for these
shipments and are designed to remain stable in an ipright
position even with any two adjacent watertight compartments
flooded. The barges would remain afloat even with over half of
their compartments flooded, and the reactor compar zment package
is welded to the barge deck so that it would remaia attached even
if the barge capsized. A fully capable backup tugsoat and an
escort vessel accompany each barge shipment. Reac:-or compartment
shipments are not made during the winter months or during any
times when unfavorable weather is forecast.

Conflicts between barge traffic and crab fish:rmen have
resulted in a "gentleman’s agreement" reached in 1371 which
identifies towing lanes for tugs and barges along 1 major portion
of the West Coast, including most of the Washingto: coast (NOs,
1990). The location of the lanes are determined o1 a yearly
basis. According to the agreement, crab fishermen refrain from
putting their pots in lanes designated for tugs and barges. If
pots are placed in designated lanes, crabbers forfoeit their right
to complain if pots are destroyed by a tug or barg:. In turn,
towboaters agree to stay within designated lanes, s weather and
ship safety allow. The agreement has saved millions of dollars
for both the fishing and towing industries. An annual meeting,
and publication and distribution of charts depicting the agreed
upon lanes, is organized by the Northwest Towboat .issociation
(Northwest Towboat Association, 1991). This funct_on has been
assumed by the Oregon State University, Extension ea Grant
Program.

Barges account for the greatest number of ves:sel transits
along the Washington coast and through the Strait of Juan de Fuca
and Northern Puget Sound. Barges and tug boats accounted for 33%
of the petroleum shipped and 79% of transits throughout Puget
Socund and along the Washington Coast to Grays Harbor and Willapa
Bay in 1988. This represents approximately 3.1 (8..%) of the
average 10 petroleum-related transits in the Straii. of Juan de
Fuca and Puget Sound (Chadbourne and Leschine, 1%98%). The number .
of transits of barge-direct activity, (i.e., barge:: that make
direct passage in and out of the Strait without sicnificant
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movement within the Sound itself) varies substantially from
month~to-month in both volume and number of transits (Chadbourne
and Leschine, 1989). The average volume on any barge is
approximately 22,000 barrels per transit.

iii. Foreign Product Carriers

Many of the vessels transiting the Washington coast are
engaged in foreign trade. There are also many foreign flagged
vessels that run coastal routes along the coasts of Washington
and Oregon. The usual route for this traffic extends from Cape
Flattery, Washington to Southern california and is concentrated
between 3-20 miles offshore (Pokeda, 1992). These vessels are
not subject to the voluntary policy of the WSPA that applies to
oil tankers. However, all vessels, foreign or domestic, must
comply with OMS’ prevention and contingency plan regulations.
Foreign vessels, while not forced to comply with some voluntary
vessel regulations, are required to submit prevention and
contingency plans to OMS.

IV. Ferries

Ferry traffic is used extensively throughout the year to
transpeort passengers and vehicles to numerous destinations
throughout Puget Sound and represents the greatest source of
total vessel movement in the Sound (including petroleum and non-
petroleum vessels transits). According to statistics kept by VTS
Seattle, approximately 73% of the nearly 600 vessel transits per
day within Puget Sound and the Strait of Juan de Fuca, are
ferries along scheduled routes (USCG, 1991).

Two ferries cross several times per day between Port Angeles
and Victoria, B.C. Direct ferry service also exists between
Seattle and Victoria. Scheduled ferry service from Anacortes
westward to the San Juan Islands and to British Columbia transits
Rosario Strait on a frequent basis. Another ferry route connects
Kingston, on Bainbridge Island, and Edmonds and another connects
Port Townsend and Whidbey Island (USCG, 1991). Other ferry
routes traverse the Sound south of the boundaries suggested for
the proposed Northwest Straits National Marine Sanctuary. All
ferries in the Northwest Straits study area (with the exception
of the Port Angeles-Victoria route which is privately owned) are
operated by the Washington State Department of Transportation.

V. Fishing Vessels

Washington’s fishing vessels harvest a wide variety of fish
and shellfish including bottomfish, shellfish, and five species
of salmon. The fishing vessels are operated by commercial non-
treaty, treaty, and recreational fishermen. Salmon landed by

non-treaty commercial fishermen are harvested using the trolling
method. Purse seines, drift nets and gill nets are prohibited in
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ocean waters. Most trolling for chinook and cohe is centered off
Grays Harbor. Trolling for pink salmon (harvested in odd-
numbered years) occurs off the northern Peninsuls between Cape
Flattery and Quillayute. A major fishing area fcr salmon also
exists at the entrance of the Strait of Juan de Fuca on Swiftsure
Bank. Particularly hazardous vessel traffic conditions exist
over Swiftsure bank during periocds of low visikility, when
commercial vessel traffic must exercise extreme cautior to avoid
collision with fishing boats which tend to defy radar detection.
Commercial and recreational seasons for the salmcn fisheries are
set between May 1 and October 31 (PFMC, 1984).

Bottomfish are harvested by kottom and midwa:-er trawling,
longlining, bottom trolling, and hand~line Jigginy. Fishing may
take place in depths ranging from 10 fathoms out 2o the canyons
at the edge of the continental shelf, and beyond. The Pacific
coast domestic trawl fisheries are conducted by va2ssels ranging
from 30-110 feet in length, weighing under 200 grorss tons.
Trawlers based in northern Washington generally make trips of 6-
10 days due to the greater distance to their fishing grounds.
Vessels in the groundfish fishery operate year-roind (PFMC,
1989). While bottomfishing occurs throughout the Washington
coast, Swiftsure Bank, off the mouth of the Strai: of Juan de
Fuca is a popular bottomfish harvesting area. Sone bottomfish
fisheries such as the hake, which are migratory in nature,
incorporate many, much larger trawling vessels, as well as large
processing ships operating on the fishing grounds

Gillnets and troll gear are used by the tribes to harvest
salmon and steelhead trout. The Makah Tribe conducts a marine
gillnet fishery along the shore near Cape Flattery and in the
Strait of Juan de Fuca for chinook and sockeye malmon. The four
coastal tribes also participate in the bottomfish fishery using
longline and handline gear. These fisheries occur in the spring
and fall and are centered off the north coast of the Olvmpic
Peninsula.

In summary, vessels fishing for salmon operate from May 1 to
October 31 throughout the study area, with heavier concentrations
in the Strait of Juan de Fuca, especially when the Treaty gillnet
fishery is in effect, off of Grays Harbor, and on Swiftsure Bank.
The bottomfish fishery occurs throughout the study area during
the entire year, with concentrations over Swiftsure bank as well.

vi. Pleasure Boats

Pleasure boal:ing represents a large and expaniing use of
Puget Sound waters. The highest concentrations ars centered
around the San Juan Islands. In 1989, there were an estimated
160,000 boats registered in Washington, with over a1alf of them
remaining in Puget Sound (Washington Department of Health, 1989).
There are 63 marinas located in the Strait of Juan de Fuca and
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Puget Sound north of, and including, Port Townsend. By far, the
largest concentration of marinas (44) are located in the San Juan
Islands (WDNR, 1990).

b. Washington State Ports and Harbors

i. Willapa Harbor

Willapa Bay is bounded on the south by a low sandy peninsula
xnown as Leadbetter Point, and on the north by the sandy
peninsula of Cape Shoalwater. Willapa River and Harbor are used
primarily by fishing boats engaged in the salmon, shrimp, crab
and bottomfish fisheries, and also by barges transporting wood
chips from Willapa Harbor to Longview on the Columbia River.
There is an average of one barge per week entering and exiting
Willapa Harbor (Littlejohn, 1992). There are no petroleum
products transported by vessel into or out of Willapa Harbor.

The COE ceased dredging the Channel in 1976, at which time
the depth was 26 feet over the bar at the mouth of Willapa Bay,
and 24 feet from deep water in Willapa Bay to both forks of
Willapa River at Raymond. No deep draft vessels have entered
Willapa Bay since 1976 (US Department of Commerce, 1988).

Willapa Bar extends about three miles beyond a line joining
Willapa Bay Light and Leadbetter Point. The bar channel is
continually shifting, and depths over the bar vary seasonally.
As a result, depths have consistently been less than the 26-foot
project depth (US Department of Commerce, 1988). Today, the
minimum depth of the channel over Willapa Bar is 21 feet (U.S.
Department of Commerce, 1988).

An interim dredge disposal site is located approximately
three and a half miles off the mouth of Willapa Harbor. The
site has been used for disposal of dredge spoil from the bar at
the opening of Willapa Bay. Although the site has not been used
since 1976, the COE plans to utilize the site for three years,
and then, due to the rate of shoaling, not for approximately
another ten years. The site is currently being evaluated by EPA
and the COE and is expected to be designated by 1994 (Findley,
1992) .

ii. Grays Harbor

The entrance to Grays Harbor is approximately two miles
wide, but shoals extending south from Point Brown narrow the
navigable channel to a width of 0.7 miles (US Department of
Commerce, 1988). From its entrance, the bay extends eastward for
15 miles to the mouth of the Chehalis River. The bay has many
shoals and flats that are exposed at low water and cut by
numerous channels. Pilotage is compulsory for all registered
vessels (U.S. Department of Commerce, 1988) .
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Grays Harbor is an important outlet for the Washington State
timber industry and represents an important luamber port in the
foreign and domestic trade. A large number of vessels servicing
Grays Harbor and Willapa Bay are engaged in coastwise service
between ports in Washington, Oregon and California.

The Port of Grays Harbor operates three marine terminals.
They include berthing space for three ocean-goinc vessels and one
shallow draft vessel or barge (Port of Grays Hartor, 1988). 1In
addition to the port-operated facilities, there zre more than
seven private deep draft piers and wharves in the Hoquiam,
Aberdeen, and Cosmopolis area. Westport Marina is a modern
fishing boat harbor in Grays Harbor with space fcr 800 boats.
The Marina supports commercial fishing, seafood Frocessing,
recreational fishing and tourism, and ship building and repair
industries. Two major railroads and two major highways service
Grays Harbor. Bowerman Airport is owned and operated by the Port
of Grays Harbor (US Department of Commerce, 1988).

The Port of Grays Harbor, the fifth largest leep water port
in the State of Washington, is the only deep water port on the
outer coast of Washington capable of handling vessels of up to a
36 foot draft. There have been over 2£,500 bar crissings in Grays
Harbor between 1980 and 1990 representing an average of 250
vessel crossings each year (Stevens, 1991). In 1788, harborwide
trade of logs, lumber, wood chips, lignin and pet-oleum products
handled by the Port and private terminals (Weyerhauser, ITT
Rayonier, and Citifor) amounted to 5 million tons (Port of Grays
Harbor, 1988). Refined petroleum products are ba:'ged into Grays
Harbor from refineries in Northern Puget Sound.

In recent years there has been an aggressive effort to nmake
the Port of Grays Harbor better prepared to handle an
increasingly diversified mix of non-log cargo such as steel and
aluminum products, paper products, wood products, machinery,
granite and seafood products (Barkstrom, 1992). 7%he COE, EPA and
the Port of Grays Harbor have invested $75 millior in expanding
and enhancing maritime activities in Grays Harbor through
waterway dredging and port terminal development programs. This
effort now enables the port to handle the largest ships that can
pass through the Panama Canal. 1In 1991, approximetely 31% of the
cargo handled by the Port of Grays Harbor was non-log cargo. By
1992, the amount of non-log cargo handled by the port is expected
to reach 50%.

Bunkering activities documented in 1988 included 14 transits
from Tacoma to Grays Harbor by way of the Strait of Juar: de Fuca
transporting 465,658 barrels of bunker fuel. Within Grays
Harbor, a total of 120 bunkering operations took place,
transferring a total of 479,000 barrels of kunker Ffuel. The
marketing terminal at Grays Harbor holds an inventory that
accounts for the difference between inflow and cutflow
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(Chadbourne and Leschine, 1989).

Dredge spoil disposal is deposited at three EPA designated
dumpsites outside the mouth of Grays Harbor. The dumping of
dredged material helps control erosion occurring at the mouth of
the harbor (Tipton, 1991). Regulated dumping of dredge materials
into ocean waters falls under Sections 102 and 103 of the MPRSA.
The designation of dredge disposal sites is delegated to the EPA.
The COE is the permitting authority for dredged material. Two
ocean dredge spoil disposal sites outside of Grays Harbor
recently received final designation by EPA Region 10 (Federal
Register Veol. 55, No. 129, July 5, 1990). These include the 3.9
mile site and an 8 mile site. The former site is used for
disposal from the Corps’ maintenance dredging program in Grays
Harbor. It also received material from the Corps/Port of Grays
Harbor Navigation Improvement Project (NIP) accomplished in 1990.
The latter site only received material from the NIP in 1990, and
has since been de-designated by EPA (Ploudre, 1991).

iii. La Push

La Push is a Quileute Indian village approximately one half
mile north of the entrance of the Quillayute River. It is an
important recreational and Indian fishing center. The river
channel, maintained by the Corps of Engineers, leads from the sea
to a small-craft basin at La Push. Approximately 200 berths are
provided in the harbor of La Push (U.S. Department of Commerce,
1988) . Dredge disposal material from the harbor at La Push is
deposited on land.

iv. Neah Bay

Neah Bay, located on the Makah Indian Reservation, is
located about five miles east of Cape Flattery just inside the
Strait of Juan de Fuca. The existing Federal project constructed
by the COE at Neah Bay consists of: 1) an 8,000 ft. long
rubblemound breakwater between Waadah Island and the westerly
shore of Neah Bay; 2) reinforcement of the existing rock
revetment extending approximately 2,200 feet west from Baadah
Point; and 3) an 800 ft. extension of the revetment westward.
The breakwater was developed to provide a harbor of refuge. The
rock revetment protects US Coast Guard facilities and Makah
Tribal headquarters.

Neah Bay is used extensively by small vessels as a harbor
of refuge in foul weather, and as a sport fishing site. There
are also two cooperative fishing piers which have facilities for
icing and supplying fishing boats, and a sea urchin processing
plant. Neah Bay is a customs port of entry and customs officers
also perform immigration duties (US Department of Commerce,
1989).
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The Makah Tribe plans to develop the harbor zt Neah Bay to
provide a protected marina to support a changing commercial
Indian and non-Indian fishery from a one-season,; c<ne species
activity to a multi-species, year-round endeavor. The
preliminary project plans aim to develop a marina that
accommodates 275 boats. The harbor would be dredged to a minimumn
depth of 15 feet below mean lower low water. Dredge spoil will
be used to nourish reservation beaches with the remainder
deposited on land (Simmons, 1%93). An emerygency response towing
vessel stationed at Neah Bay has been recommended to CMS by the
Regional Marine Safety Committees.

v. Port Anqgeles

The Port Angeles harbor, located 56 miles casc of Cape
Flattery, is bounded by a long narrow spit o¢f sand known as Ediz
Hook. Logs, lumber, plywood, newsprint, pulp, shates and
shingles, and petroleum products are the principal commodities
handled (US Department of Commerce, 1988). The port currently
owns and operates two deep-water terminals with a -otal capacity
of five vessels. Port Angeles harbor has the capa:ity to handle
2 million tons of export logs per year under existing conditions
without significant additional costs to shippers f>r multiple
shift working or vessel delays (Port of Port Angelzs, 1992). In
1988, 51 bunkering operations took place. Approxinately, 10,803
barrels of bunkering fuel was transferred per operation. Total
bunker fuel transported in Port Angeles amounted to 550,951

barrels (Chadbourne and Leschine, 1989 .

A ferry terminal supports ferry traffic that ransits
between Port Angeles and Victoria, B.C. A small c¢-aft basin
supports a fleet of 563 fishing boats and pleasure craft, with
bpleasure craft accounting for 60% of the bwats. A marina in
Sequim Bay provides 272 permanent moorage slips and an additional
22 transient slips. The moorage will be expanded, as demand
dictates, to a maximum capacity of 355 slips (Port of Port
Angeles, 1992). The Port also owns and operates tivro airports,
one at Port Angeles and one at Sekiu.

A pilot is required for all vessels greater tlan 1600 gross
tons transiting east of Port Angeles. Some vessaels require a
state licensed pilot, while others require a federilly licensed
pilot (See RCW 88.16.070 and 46 USC 8501). The stite mav grant
an exemption to pilotage requirements to smaller pé ssenger
vessels and yachts under 500 gross tons or 200 feet or less in
length. Tugs in excess of 1200 horsepower are stat ioned in Port
Angeles and tugs to 7200 horsepower are available in North Puget
Sound and from Seattle with advance notice. Pori tngeles is also
a customs port of entry (U.S. Department of commerce, 1988). The
Port Angeles Coast Guard Air Station is located on Ediz Hook, in
addition to a Coast Guard VTS radar tower and radic beacon and
fog signal (US Coast Pilot, 1988).
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vi. Ports of Anacortes and Ferndale

Large volumes of crude oil are transported to refineries in
Anacortes and Ferndale. Refined products and petroleum coke are
then transported by pipeline, truck, vessel and barge. In 1989,
Anacortes and Ferndale received 41.9% and 51%, respectively, of
the tanker transits transporting petroleum products into and out
of Puget Sound (Chadbourne and Leschine, 1989). 1In 1988, nine
bunkering operations were documented, averaging 30,662 barrels
per operation. In Anacortes, five bunkering operations took
place, averaging 30,251 barrels per operation (Chadbourne and
Leschine, 1989).

c. Economic Contribution of Vessel Activities

Vessel traffic is intricately linked to the economy of
Washington State, with an estimated one out of every six jobs in
the state attributable to international trade (Kapp, 1987). ©On a
local and regional level, the significance of vessel traffic to
local economies is more profound. It was demonstrated that in
1988, port related activities in Grays Harbor generated 7,886
jobs (representing approximately 35% of the jobs in Grays Harbor
County), and contributed over $21 million in county tax revenues.
The jobs created by port activities include trucking, logging,
yard handling, and vessel stevedoring. The average annual wage
for these jobs is $21,085, 33% higher than the county average
(Port of Grays Harbor, 1988).

In 1991, approximately 165 million board feet were handled
at the Port of Port Angeles, generating 505 direct jobs, and
indirect employment for over 1,388 people (Port of Port Angeles,
1992).

The economic contribution of the Ports of Anacortes and
Ferndale to the Pacific Northwest is highly significant. Without
the refineries, there would be no infrastructure to supply the
Northwest fuel demand (Weiss, 1992).

d. Vessel Management Regimes

i. Voluntary Management Initiatives

Four voluntary management regimes address vessel traffic in
U.S. waters of the Pacific Coast: 1) a WSPA agreement to keep
coast-wise tanker traffic more than 50 nautical miles offshore
when not entering port (Tomasovic, 1992); 2) a crabber-tugboat
agreement to designate lanes for tugs and barges during crabbing
season (Northwest Towboat Association, 1991); 3) the use of the
Mukkaw Bay anchorage site off of the Makah Indian Reservation;
and 4) the Cooperative Vessel Traffic Management System (CVTMS).
The first two agreements have been discussed in the sections
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The Mukkaw Bay anchorage, a mutually agreed tpon site by
both Canadian and 7.S. Coast Guards, is used to minimize
haphazard movements of vessels that are ejther waiting for a
pilot in Port Angeles, or directions from home ports (Pokeda,
1992). The anchorage is not a designated anchorace and therefore
not enforced nor maintained by the Coast Guard. Fowever, it’s
use is monitored by Tofino Vessel Traffic Service. It is located
just outside of the 3 mile limit of state jurisdiction, and thus
convenient for ships to await orders, or available pilots without
having to go through U.S. customs. The use of the Mukkew Bay
anchorage is monitored by Tofino Vessel Traific Service (VTS)
monitoring station. According to data provided by the Tofino
VIS, approximately 35 vessels used the anchorage ketweer May of
1989 and May of 1990. The average duration of stay at this site
was 3.8 days per vessel.

The use of Mukkaw Bay as an anchorage site has created some
management problems. One such problem involved tha recent
presence of the Asian gypsy moths on Washington ani Vancouver
Island beaches which has subsequently threatened crastal forests.
It is presumed that the moth has been introduced by ships
infested with larvae. Also, trash and low level oiling has been
identified as a problem in the past, presumably du:> to vessel
activities at the anchorage site. These nuisances have been
reduced in recent years with the passage of MARPOL and more
attention by the U.S./Canadian CVTMS.

ii. Cooperative Vessel Traffic Management Servi:e

There are four aspects to the CVIMS: 1) requi-ed reporting
by all vessels inbcund to the Strait of Juan de Fuca greater than
500 gress tons; 2) a Traffic Separation Scheme (TS:3) in the
Strait of Juan de Fuca; 3) a vessel movement repor:ing system
(VMRS) : and 4) radar surveillance. To reduce the vconflicts
between fishing vessels operating at the mouth of - -he Strait of
Juan de Fuca and commercial vessel traffic, Tofino Traffic
Control Center in Canada and OMS have established i mandatory
reporting regime where vessels greater than 500 gross tons bound
for the Strait of Juan de Fuca report to Tofino Triffic Service
when: 1) they are within 24 hours of either countryv’s territorial
sea (vessels greater than 300 gross tons are requiryed to report
to OMS); and 2) when approaching %0 nautical miles of Vancouver,
or when crossing latitude 48°N inbound fron +the south, and
longitude 127°00 W from the west (Figure 45). This reporting
initiative allows enough time for Tofino VTS to assess language
problems and deal with the vessels accordingly. Ii, during a
pending emergency, a vessel captain can not speak english, Tofino
is afforded enough time to explore other avenues tc¢ facilitate
communications with the ship.

In addition, the Coast Guard and OMS have initiated an
educational campaign to encourage vessel companies to ensure that
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Figure 45. Vessel Traffic Management Service off the Strait
of Juan de Fuca (CVTMS Offshore Traffic
Management Task Force, 1991)
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captains and/or at least one Deck Officer can speak adequate
english. A monitoring effort is documenting the success of this
campaign (Motekaitis, 1992).

The IMO sanctioned a Traffic Separation Scheme (TSS)
consisting of all navigable waters of the Strait ¢f Juan de Fuca
and its offshore approaches (Figure 46). 'The US and Canada
jointly operate the system within the waters of the Juar de Fuca
region. The TSS is comprised of a network of orie-vay traffic
lanes, and precautionary areas at the end points or where vessels
normally join, leave, or cross the TSS. The traffic lanes are
each 1,000 yards wide, and are separated by 500 yard wide
separation zones. Most traffic lanes have a mirimaim depth of 60
feet,

Voluntary traffic separation schemes exist in southern
Georgia Strait, the San Juan Archipelagos, Rosarioc Strait,
Boundary Pass and Haro Strait. Two restricted areas are present
within Puget Sound: Rosario Strait and Guemes Chainel. No
vessel over 20,000 DWT may enter these areas without VTC approval
(33 CFR Part 161.37- Harbors, Marine Safety, Navigation (water),
Telecommunications, Vessels, Waterways). Rosario itrait
represents for large ships, the most difficult transit within the
Puget Sound area. Rosario Strait is the site of the 13th Coast
Guard District’s "worst case" pollution scenario which envisions
a tanker grounding, with subsequent cargo tank rupiure, involwving
a major spill of crude oil. Rosario Strait is used by many small
craft and ferries. When this type of traffic is combined with
navigational factocrs such as strong tidal currents the resulting
hazard warrants imposition of the "one-way" Rosario Strait vTs
rule. Hence, tankers moving through Rosario Straii. are
accompanied by an escorting tug, voluntary speed restrictcions
apply, and the Strait is regulated as a one-way ch:nnel for large
ships (U.S. Coast Guard, 1991).

According to conclusions reached by the Por: leeds Study
conducted by the U.S. Coast Guard in 1991, the pricrity for the
existing VTS system in Puget Sound is to modernize the present
vessel traffic control center. The surveillance ard
communications workload created by the repetitive ferry crossings
and the channel interference caused by commerciali fishing boats
must be reduced through enforced regulation and VT¢ automation.
There are a number of improvements,/upgrades occurring at VTS
Puget Sound including a Tacoma extension, a new Vessel Traffic
Center, closed circuit TV cameras in Seattle and Tascoma,
direction finders/weather monitors at radar sites, communications
improvements, a new voice hotline with the Canadian VIS’s and a
new computer data link with the Canadian VTS’s (Norman, 1992).

The Joint Coordinating Group (JCG) is the Canadian/U.S. body
which oversees the CVTS in the Pacific Northwest. Recent issues
addressed by the JCG include: 1) communication probklems with non-
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Fuca and Puget Sound (U.S. Coast Guard, 1987).
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procedures; 3) vessel routing schemes in the offshore approaches
to minimize conflicts with fishing vessels; and 4) shortcomings
in mariner awareness of available services. The J2G commissioned
a task force to address these problems and initiatives have been
developed which are now being implemented.

e. Contingency Plans
i. 0il Pollution Act of 1990 (OPA 90)

The 0il Pollution Act of 1990 creates a compri:hensive
prevention, response, liability, and compensation -egime for
addressing vessel and facility-caused ocil poellution. It
substantially increases Federal oversight of oil t:;ansportation
by setting new requirements for vessel construction, crew
licensing and manning; mandates contingency planning; ennances
Federal response capability; broadens enforcement authority;
increases penalties; and creates a new research and development
program. A one billion dollar trust fund is availible to cover
cleanup costs and damages not compensated by the spiller, whose
financial responsibility requirements are significently
increased.

Six Titles apply directly to the proposed Olyrpic Coast
Marine Sanctuary. Title I creates a liability and compensation
regime for tank vessel and facility-source oil pollution. Any
party responsible for the discharge, or the substartial threat of
discharge, of oil into navigable waters or adjoinirg shorelines
is liable for the removal costs and damages for injury,
destruction, loss or loss of use of natural resources, including
assessment costs, real or personal property damages, subsistence
use, lost government: revenues, and lost profits anc¢ earning
capacity. NOAA has the responsibility of promulgating damage
assessment regulations. Sums recovered by a trustee for natural
resource damage will be retained in a revolving trust account to
reimburse or pay costs incurred by the trustee withk respect to
those resources.

Title II makes numerous amendments mandating that other
Federal statutes conform to the provisions of the ¢il Pollution
Act.

Title III encourages the establishment of an international
inventory of spill removal equipment and personnel.

Title IV is divided into three subtitles: 2) Prevention; B)
Removal and C) Penalties and Miscellaneous. Subtitle A gives
added responsibility to the Coast Guard regarding m2rchant marine
personnel, including the review of alcohol and drug abuse and
review of criminal records prior to issuance and reiewal of
documentation. It also increases the responsibilits of the Coast
Guard to regulate the conduct of tankers by requiriig some
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vessels to participate in vessel traffic service systems, and
authorize the expansion, construction, improvement and operation
of vessel traffic systems in U.S. ports.

More specifically, Subtitle A establishes double hull
requirements for tank vessels. Most tank vessels over 5,000
gross tons will be required to have double hulls by 2010, while
vessels under 5,000 gross tons will be required to have double
hulls or double containment systems by 2015. All newly
constructed tankers must contain a double hull (or double
containment system if under 5,000 gross tons), while existing
vessels are phased out over a period of years.

Subtitle B amends subsection 311 (c¢) of the Clean Water Act
(CWA), requiring the Federal government to ensure immediate
removal from navigable waters or adjoining shorelines of any oil
or hazardous substance that threatens to affect natural
resources. It also requires a revision and republication of the
National Contingency Plan within one year which will include,
among other things, a fish and wildlife response plan developed
in consultation with NOAA and USFWS. Nothing in Subtitle B
preempts the rights of States to require stricter standards for
removal actions.

Subtitle C alters and increases civil and administrative
penalties for discharges and violations of regulations under the
Clean Water Act. As well as criminal penalties, other penalties
are included for negligent operations and failure to comply with
Federal law on carriage of liquid bulk dangerous cargoes, load
lines, manning,m and crew complements and requirements.
Financial responsibility and civil penalties may be assessed up
to $25,000 per day. All penalties are to be paid into the 0il
Spill Liability Trust Fund.

Title VII authorizes oil pollution research and technology
development, including the establishment of an Interagency
Coordinating Committee, that is chaired by Department of
Transportation and comprised of representatives from the
Departments of Energy, Interior, Commerce (NOAA), EPA, Federal
Emergency Management Agency, National Aeronautics and Space
Administration, and the U.S. Fire Administration.

Title IX amends the 0il Spill Liability Trust Fund and
increases from $500 million to $1 billion the amount that can be
spent on any single o0il spill incident, of which no more than
$500 million may be spent on natural resource damages.

ii. State Framework for Contingency Planning
After the spill from the Nestucca barge in 1988 off of Grays
Harbor, Washington, the Governor of Washington and the Premier of
British Columbia created the B.C./Washington Task Force on 0il
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Spills. The mission of the task force was fourfold: 1) to seek
ways to prevent il spills; 2) to review 0il spill response
procedures; 3) to study methods of determining couapensation
claims; and 4) to develop a coordinated plan for Jreventing and
responding to spills. Following the Exxon Valdez spill in 1989,
Alaska, Oregon and California Joined the task force and it was
renamed the B.C./States Task Force. In its final report, the
Task Force made 46 joint recommendations involving issues of
vessel traffic, vessel design, personnel, enforcenent, regulatory
oversight, education, interstate cooperation, and future studies.
The State of Washington proposed an additional niie
recommendations for state action including effort: to reduce
navigation conflicts (Final Report of the States/b.C. 0il sSpill
Task Force, 1990).

The Washington State Legislature adopted several provisions
recommended by the States/B.C. Task Force. 1In 19¢1, the State
Legislature passed Washington ESHB 1027 which establishes the
infrastructure for marine spill response. Included in this
infrastructure are the WDOE, the newly created Office of Marine
Safety (OMS), the Maritime Commission, Regional Marine Safety
Committees, the Board of Pilotage Commissioners, University of
Washington Sea Grant, the Marine Oversight Board (MOB), and
existing state agencies including Washington Parks and kRecreation
Commission, WDNR, WDW, WDF, and Department of Reveue.

The USCG (the Federal on-scene coordinator in coastal and
tidal waters) has ultimate authority to coordinate and direct all
Federal, state and private cleanup operations when discharges

WDOE has primary responsibility for oil and hiizardous
substance spill response and clean-up on land and vvater. It
focuses, however, on land-based oil storage operat. . ons.

The primary focus and jurisdiction of oOMS 1is Tessel oil
spill prevention. OMS also has responsibility to ensure adequate
spill response plaaning. The OMS has undertaken five initiatives
to fulfill its responsibilities: 1) the establishment of four
regional marine safety committees including one for the North
Puget Sound/Strait of Juan de Fuca and one for the Outer Coast to
address vessel operations and regional traffic patterns; 2) the
adoption of tank vessel 0il spill preventicn plan rules to insure
that individual vessels operations provide the best achievable
protection from oil spills; 3) the adoption of cargo and
passenger vessel screening rules to ensure that individual
vessels do not pose a substantial risk of harm to pablic health,
safety, and the environment; 4) a vessel monitoring program; and
5) education and technical outreach programs.

The regional committees were charged with prepiring plans
addressing the safe navigation and cperation of tancers, barges,
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and other vessel traffic within its specific region. The plans
must consider tug escort requirements, speed limits, anchorage
designations, communication systems, congestion in shipping
lanes, navigation aids, channel design plans, routings from port
construction and dredging projects, routing vessels during
emergencies, management requirements for vessel control bridges,
environmentally sensitive areas, enforcement mechanisms, and
adequacy of the Coast Guard VTS. The plans were submitted to OMS
in May, 1993. OMS is currently reviewing the plans and will
submit its recommendation by December, 1993. OMS will then
implement the recommendations over which the agency has
jurisdiction and will pass the recommendations for issues over
which it does not have jurisdiction to the appropriate federal or

state agency. The work of the committee has been ongoing and it
will continue to make recommendations and update existing ones.

The OMS will be establishing an emergency response system
for the Strait of Juan de Fuca after receiving recommendations
from the regional marine safety committee. The emergency
response system will address emergency towing and firefighting
capabilities, and emergency response availability. The
subcommittee recommendations have been submitted to the regional
committees for review as of February 10, 1993. OMS’ Vessel
Screening Program will be used to select cargo and passenger
vessels that pose a risk to the safety of Washington waters.
These vessels will be boarded and inspected as a part of the
Vessel Monitoring Program. Submitted Tanker Prevention Plans
will be used by the Vessel Monitoring Program to select and board
the tank vessels that pose a risk to the safety of Washington
waters.

The 0il Spill Prevention Plan rules, effective in September,
1993, will require tankers and tank barges transiting Washington
waters to file an oil spill prevention plan with the OMS. The
plan must ensure that tank vessels demonstrate the "best
achievable protection" from oil spills. The prevention plans
nust demonstrate minimum compliance with respect to staffing,
vessel inspection programs, spill prevention training, prevention
technology on board, English language proficiency by at least one
bridge officer through procedures adopted by the vessel owner or
operator. The 0il Spill Prevention Plan program will be
implemented in three phases involving: 1) establishment of
standards for interim prevention plans; 2) adoption of plans
requiring detailed comprehensive information about a vessel and
its operations to aid in defining "best achievable protection";
and 3) establishment of standards for achieving the best
achievable protection. The best achievable protection standards
are scheduled to be implemented by July, 1995. The 1993
Prevention Plans will be effective for five years. New plans
will be required in 1998 and best achievable protection standards
will be revised as required.
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Commercial Vessel Screening rules, addressing cargo and
passenger vessels over 300 gross tons will result in a data base
of all vessels transiting Washington waters including information
on the vessels cargo characteristics, the vessels operating
characteristics, and operating environment, past incidents and
human factors. 211 vessels are required to give 24 hour advanced
notification of their arrival and inciude a safety report.

The vessel screening data base and submitted prevention
Plans will be used by the Vessel Inspection Progrim to select
vessels that pose the greatest risk to the safety of Washington
waters. These vessels will be boarded and inspec-ed for
compliance with state and federal regulations. o0US is studying
the use of tax credits and other financial incent .ves to
eéncourage industry compliance with safe marine trinsportation
practices.

The Maritime Commission, established by the l.egislature in
1990, is charged with: 1) developing tfirst response oil spill
contingency plans for covered vessels; 2) providing emergency oil
spill response services for up to 24 hours of an oil spill
incident; and 3) providing a 24~hour communicatior. network for
spill response notifications. Both of these functions have been
contracted-the former to Foss Environmental and tte latter to the
Marine Exchange of Puget Sound. The Commission develops vessel
contingency plans and is Planning to maintain a dstabase of
vessel accidents.

Numerous state agencies brovide spill response assistance
and planning information related to resources that may be
impacted by a spiil. FEducation and outreach efforts are provided
by the University of Washington Sea Grant and Weshingtor Parks
and Recreation Commission. The MOB provides indepsndent
oversight of the acticns of the federal government, industry, the
Department of Ecolugy, OMS, and other state agencizs with respect.
to 0il spill prevention and response for covered vassels and
facilities. The MOB is comprised of five gubernatsrial
appointees, who, acting in an advisory rols report to the
Governor, and make recommendations to agencies and the State
legislature.

iii. Response Readiness for 0il Spills

Many of the provisions establiished by Washing :on ESHB 1027
are similar to those promulgated by OPA90, including the
requirement for vessels to have thair ocwn coentingency plans
approved by OMS before they are allowed to enter si.ate waters.

To meet the stringent contingency plan requirements; of OPA90 and
State legislation, many vessel owner/operators contract with an
0il spill response conktractor in the State which his the
necessary equipment and trained personnel to respord to a "worst-
case scenario" identified for theis particular vessel.
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While the USCG has ultimate authority over a marine
incident, there are numerous response mechanisms and capabilities
in the private, non-profit and government sectors to address a
spill incident involving oil. If, at any time, the clean-up
response effort is deemed to be inadequate, the USCG can step in
and contract with a local resource, or call out the strike team
in San Francisco which has large ocean lightering and pumping
equipment and aircraft. The USCG can also call upon the
resources of the Navy which has mobile skimmers, and pumping and
lightering equipment. If the responsible party is taking proper
action, the USCG and the state will monitor the events.

When a spill occurs, the Maritime Commission is called upon
to respond during the first 24 hours unless the vessel has its
own contingency plan and primary response contractor, after which
the designated responder assumes contrcl over the incident (House
Bill Report ESHB 1027). Among the responders in the study area
are one large cooperative (Clean Sound Cooperative), private
contractors (Foss Environmental, Global Diving and Salvage Inc.,
and the Maritime Corporation - a division of Crowley
Environmental Services), and the soon-to-be-established Marine
Spill Response Corporation. A worst probable case scenario/plan
is in place to enable all area agencies dedicated to oil spill
response to combat a spill in Puget Sound of approximately
1,322,000 barrels.

Clean Sound Cooperative, organized in 1971, is a non-profit,
regional oil spill response organization funded by its industry
members including oil, oil pipelines and transportation
companies. They focus on the containment of spills in open water
up to 20 miles from shore. Clean Sound owns, maintains and
operates a fleet of specialized oil spill response equipment and
cleanup vessels stationed throughout Puget Sound at
Bellingham/Ferndale, Anacortes, Edmonds, Seattle, Tacoma and Port
Angeles. The cooperative also maintains more than 30 crew
members and backup contractor crews. Its crews and equipment are
prepared for immediate response, regardless of the location, time
of day or weather conditions. <Clean Sound plans to involve
commercial fishermen in their response efforts by equipping
vessels with oil containment barriers designed to fit their
existing fishing net reels (McCartan, 1992).

Foss Environmental Services has contracted with Washington
State’s Maritime Commission to provide a first response system to
a spill. This division also provides standby response services
to several facilities and emergency oil spill response services
to other potential spillers. Foss Environmental is a division of
the tug and barge company of Foss Maritime. Foss maritime has
approximately 65 tugs and 65 barges, although these tugs and
barges are not dedicated vessels. Among these, there are
approximately 15 tank barges in use in Puget Sound at any one
time that can be called upon to assist a spill in inland waters
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(Felton, 1992).

:ntil has eguipment pre-staged at eight
locaticns around shington State covering all of Puget Sound,
the Strait of Juan de ¥uca and offshore waters. This ecuipment
is dedicated to marine spill response incidents. Pre-staging
locations are Bellingham, Anacortes, Everett, Seattle, Tacoma,
Willapa Bay, Aberdeen, and Port angeles. 'The eguioment is pre-
staged to respond to @ spill in all State waters navigakle by
vessels 300 tons and greater {with the exception of the Columbia
River) within two hours., Their egquipment includes nine fast
response vessels capable of speeds in excess of 30 knots and
equipped with 1000 ft. of boom;: 34,000 ft. of boon aboard fast
response vessels for rapid deployment with recover; capacity of
over 20,000 bbls. pewr 24-hr. period at a 25% efficiency rating
(1000 feet aboard =ach fast response vessel and the balance
containerized for rapid deployment over land or by air); over 100
OSHA/HAZwoper trained response personnel and 30 standby personnel
ori~call 24 hrs./day 365 days/yr (Barton, 1992).

Fouss Environm

Global Diving and Salvage, Inc. is a private contractor
specializing in salvage operations, and the cleanup of baaches,
coastal and inland waterways, and rivers. They respond on a
daily or weekly besis to incidents in harboers, ship canals and
along the coast. Thei inventory includes small coastwise tug-
boats including a 7 tug, a fleet of work boat:, several
thousand ft. of containment boom, & variety of skirmers, and a 40
ft. barge. They have no ocean-going vessels and no ocean-going
equipment except high-capacity lightering systems vhich pump up
to 300 gallons per minute (Craig, 1992).

The Crowley Environmental Service is a divisicn of Crowley
Maritime Corporation, the largest tug and barge colipany in the
world. The Mariti.ae Corporation, when approved, will concentrate
on marine response efforts as opposed ©o beach clesn up efforts.
They have access to numerous barges and tugs, salvige operations,
and are amassing booms and skimmers to operate in the marine
environment. Due vo the mandates of GPA9D and State Legislation,
they will concentrate on Puget Bound and Washingtor State Waters.
Expecting to be fully uperational by the end of 1992, Maritime
Corporation will pveposition equipment in high risk areas yet to
be determined (G. bouglas, 1992)

The Marine Sp.ll kesponse Corporation (MERC} will be in
operation in 1993 o address catastrophic spills of over 25,000
barrels in open seas and 44,000 barrels in protected waters.
Under MSRC’s charter, the decision as to whether ths spill
exceeds local response capabilities will be determined by the
USCG. MSRC is a not-for-profit organization funded by the Marine
Preservation Association (MPA). MPA collects dues from cil,
pipeline, and tug angd barge companies. Both MPA ani MSRC were
formed on the recormmendation of a task force organized after the
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Exxon Valdez spill to examine existing resources for responding
to catastrophic oil spills. MSRC is the response to the OPA90
provisions mandating that by 1993 vessels must be able to respond
to catastrophic spills. MSRC has five regional centers
throughout the United States and, if needed, they can call on
personnel and equipment from other regions to assist. This
ability will make it the largest o0il response agency in the
world. MSRC is not intended to replace existing oil spill
cooperatives and independent response contractors. Rather, it
will respond when the existing infrastructure does not have
gsufficient resources to respond to a large spill (Patterson,

1992) .

There will be three pre-staging areas where MSRC's
equipment, and, at times, vessels and personnel will be located.
Pre-staging areas are planned for Everett, Bellingham and Port
Angeles, WA as well as Astoria, Oregon. MSRC will provide a
best-effort response to major spills of persistent oil (oils that
do not evaporate or degrade quickly) in U.S. coastal and tidal
waters (out to the limits of the U.S. EEZ) that are beyond the
capacity of local response organizations. In addition to its own
equipment and personnel, a variety of subcontractors will provide
support.

Among the equipment inventory planned for the Seattle area
is a 208 foot offshore response vessel, numerous smaller work
boats, booms, skimmers and pumping equipment. A second response
vessel will be moored at the Astoria site. Onshore facilities
will include an 80,000 sqg. ft. warehouse including administrative
offices, a training center, test tank and a 24 hr. manned

response center {(Patterson, 1992) .

As a result of OPA90 and Washington State legislation, all
state waters are covered by numerous vessel contingency plans.
In Washington State, there are currently no tugs and only two
barges exclusively dedicated to oil spill response although the
Marine Spill Response Corporation plans to dedicate two barges
for oil spill response. These two barges are owned and operated
by Clean Sound Cooperative. supporting the barges dedicated to
spill response, are a large number of tugs and barges in constant
operation within Puget Sound which are available in the event of
an emergency (Felton, 1992) .

iv. Emergency Towing Response for Vessels and
Tugs/Tows Adrift

While management of vessels into and through the Strait of
Juan de Fuca and Puget Sound is well coordinated, and contingency
planning has, and is, being addressed through a number of
Federal, State, regional, private and non-profit initiatives, the
very real possibility of a vessel or tug and tow losing power
near the sensitive offshore habitats of the outer ccast and
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Strait has not been adequately addressed. There 1ave bkeen well
publicized instances when barges and vess=21s have lost power
causing, or threatening to cause, damage to coast il resources.
Some examples in recent history include the grounling of the
Nestucca barge in 1988 off of Grays Harbor involv ng a spill of
over 200,000 gallons of oil, in addition ¢ the E: xon
Philadelphia and Exxon San Francisco which lost power off Cape
Flattery in 1989.

Although there are contingency plans in place, no response
strategies exist to respond to such occurrences oi’f the
Washington Coast and in the Strait of Juan de Fuc:. No vessels
are specifically designated to respond to an emercency in which a
vessel or tug and tow loses power in these areas. While there
are several major towing and salvage companies in the area, the
time of response to an emergency occurring off the outer coast
requiring towing would depend on both vesse: availability and
distance from the scene of the incident. Emergency response
could be significantly delayed due to pricr assigrment of
response vessels to other towing, docking, or salvage operations,
or the remote location of an incident from availakle vessels.

The United States Navy has several tugs in the Puget Sound
area, however all are yard craft rather than ocean going vessels.
Further, none are dedicated, nor readily available for emergency
response. 1In addition, the U.S. Coast Guard has n> tugs in the
area (COMSUBGRU 9, 1992). The initial USCG response to a
drifting vessel or tug and tow are primarily Searci1 and Rescue
missions aimed at pbrotecting human life. <The Canaiian Coast
Guard operating from Victoria has five vessels: tw> are assigned
primarily to search and rescue missions, and three are buoy
tenders. 1In an emnergency, one of these vessels might be able to
render assistance to a small disabled commercial vissel or
drifting tug and tow (Cheng, 1992).

The OMS, with the benefit of recommendations ‘rom, and in
coordination with the regional marine safety commiitees and the
Marine Oversight Board, and in consultation with tl.e province of
British Colombia, is mandated by the legislature tu establish an
Emergency Response System for the Strait of Juan de Fuca. The
system will address energency towing capability fcr vessels in
these waters.

4. Military Activities

Military activities in the area of the Sanctuery consist of
subsurface, offshore surface, and aerial operations. Navy
submarines homeported in Puget Sound conduct three types of
operations within the sanctuary study area: 1) transit between
Puget Sound and the undersea operating areas; 2) hull integrity
tests and other deep water tests of 1 to 2 weeks duratior, which
are performed in a rectangular area between 7 to 30 miles off
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Cape Johnson; 3) in-water testing of non-explosive torpedoes, 6-
8 times per year, lasting from 1 to 4 days, in a rectangular area
5 to 14 miles off Kalaloch; and 4) the barging of defueled
nucleau reactor compartments from Puget Sound to the Columbia
River.

ongoing operations near the entrance to the Strait of Juan
de Fuca include surveys for hidden obstacles by Navy minesweepers
to ensure that in the event of hostilities or other incidents
affecting national security, Navy ships would be able to pass
safely to sea. The details of these operations are classified,
however, they are generally limited to passive surveying and do
not involve active sweeping or clearing. The Navy also operates
an acoustical net off Washington, with its operations base
located at NAS Whidbey Island.

The Seattle Sectional Aeronautical Chart shows two Warning
Areas (W-237A and W-237B) which are designated training and
operating areas for the Pacific Fleet air and surface forces, two
Military Operation Areas (MOA Olympic A and B), and Restricted
Area R-6707 (Figure 47).

The two Warning Areas extend from three miles off the coast
out to a distance well beyond the sanctuary study area, from
approximately 48°09’N latitude due south to approximately
46°55’N latitude. Air operations in W-237A (the southern half of
the study area) include air combat maneuvering, air intercept,
air refueling, air-to-air gunnery and rocketing, air-to-surface
gunnery and missile exercises, anti-submarine warfare training,
and other training evolutions, at altitudes from the surface to
50,000 feet above mean sea level. In W-237B area, air operations
are basically the same. In W-237A, ordnance is expended under
controlled conditions that attempt to minimize threats to the
1iving environment and to ensure the safety of other ships and
aircraft that may be operating in the area. Anti-submarine
warfare operations require the expenditure of sound receiving and
transmitting buoys, called soncbuoys, as well as marine smoke
markers from aircraft. Sonocbuoys eventually flood and sink to
the bottom after use.

Surface operations in W-237 consist primarily of routine
transit, single and multiple platform maneuvering, as well as
live firings of guns, missiles, torpedoes, and chaff. Any vessel
or aircraft requiring exclusive use of W-237 schedules the area
with NAS Whidbey Island. For calendar year 1991, W-237 was
scheduled for 2,572 hours out of a possible 8,760 hours. During
this time frame there were a total of 575 events. According to
Boeing and the Federal Aviation Administration, these events were
distributed as follows: 156 Navy aircraft, 224 Air Force
aircraft, 131 Coast Guard aircraft, 10 Navy ships, 27 coast guard
ships, and 27 civilian aircraft.
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The Navy operates and maintains an undersea test range
located in Navy Operations Area W-237-B (Figure 48). This range
is known as the Quinault Range, and is instrumented to track air
craft, surface vessels, submarines, and various undersea vehicles
(non-explosive torpedoes, mines, counter-measures, etc...) for
both the Navy and private industry. The range is available for
operation year round, and test operations are typically conducted
8-15 times per year, each operation lasting from 1-7 days. 1In
all cases, only non-explosive testing is conducted.

The typical test scenario in the Quinault range involves:
1) oceanographic measurements prior to a test exercise; 2) test
vehicle launching; 3) underwater and above water tracking of
participating craft and test vehicles during the test; and 4)
recovery of all test vehicles from the water surface by vessel or
aircraft or from the seabed by vessel and remote controlled
recovery vehicle at the conclusion of the test exercise. The
above-water tracking instrumentation uses standard Global
Positioning System and radio telemetry equipment and covers the
range and surrounding area as required to conduct operations.
The undersea instrumentation, all located on the ccean floor,
consists of tracking sensors connected by coaxial cable to
junction boxes. The junction boxes are connected by fiber optic
and coaxial cables to the range’s shore termination sites at
Kalaloch and Pacific Beach.

The range is located approximately 7.5 miles off the
Washington coast at Kalaloch within Military Operating Area W-237
and its area is approximately 30 square nautical miles, centered
at latitude 47°30/N and longitude 124°37’W. The location and/or
size of the undersea tracking area is adjusted from time to time
to support specific Navy testing requirements, but it remains
within wW-237.

There are a variety of activities that take place within the
sanctuary area in support of Quinault Range use and maintenance.
Testing operations are supported by a variety of surface and air
craft. Vessels transit to the range, position and temporarily
moor throughout the test areas, and launch and recover test
vehicles as required to meet test objectives. Navy aircraft are
periodically used to launch test vehicles and helicopters provide
range surveillance and may be used for test vehicle recovery.
Helicopter operations include staging at shore sites, typically
Forks or Pacific Beach, and transit to and from test areas, at
altitudes from the surface to approximately 1,000 feet above mean
sea level. Testing of autonomous and acoustic homing vehicles
involve sonar searches and sonar target size measurements.
Maintenance requires replacement of underwater instrumentation
and cabling in the identified range area and along paths to shore
termination sites. Maintenance activity involves using
temporarily anchored surface vessels to support retrieval and
placement of underwater sensors, junction boxes and cable laying
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on the seabed.

Navy ranging activities primarily produce the type and level
of discharges associated with normal surface vessel traffic. On
rare occasions some of these activities are conducted ocutside W-
237 due to unique conditions or requirements such as lost/sunken
vessels or equipment, requests for assistance by other groups,
and classified operations. For example, the Ex-BUGARA (sunken
submarine located off Cape Flattery) is used for Naval undersea
test tracking operations.

The Navy regards W-237 to be a key part of the Pacific Fleet
offshore training complex in the northeast Pacific, which is
essential to unit training, and overall Fleet readiness. For air
operations, W-237 is particularly desirable from a cost
standpoint because it is close to the coast and therefore
requires fewer flying hours and steaming hours to reach. The
importance of these areas is expected to increase by the mid-
1990’s with the addition of a carrier battle group at a new
homeport in Everett, Washington. Puget Sound will become home to
several additional Navy warships and support vessels, and the
relatively few surface operations currently conducted off the
Washington coast should increase, although the exact number of
the increase is unknown. Operating costs will drive the need to
conduct routine battle group training in W-237 and the
surrounding operating areas.

The Olympic MOA A and B, which are primarily over land, also
extend three miles offshore throughout much of the sanctuary
study area. Air operations within the Olympic MOA’s include
combat tactics, flight training, intercepts, instrument training,
tanking, and formation at altitudes from 6,000 to 35,000 feet
above mean sea level; but this is not to be below 1,200 feet
- above the ground. No ordnance is allowed. The MOA is scheduled
for approximately 1,300 hours of a possible 8,760 hours per year.

A restricted air space (R-6707) extends from the coast out
four miles just south of Queets and north of Taholah (Figure 49).
The following described actions conducted in this training area
were, until recently, considered vital to national defense. With
the downsizing of the Navy, however, this training site is no
longer considered as vital to Fleet readiness.

Sealion Rock, a 80’ by 30’ uninhabited volcanic rock, awash
at high tide, was historically the sole target within R-6707. It
is located at 47° 27/ N latitude and 124° 24’ W longitude,
approximately 2.7 nautical miles off the coastline. This site
was used exclusively as an alternate practice bombing range for
Navy A-6 aircraft from NAS Whidbey Island, and from aircraft
carriers in the North Pacific during Fleet exercises. Only inert
ordnance was dropped, and only in accordance with established
flight procedures detailed in an approved Operations Plan.
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Procedures in the flight operations plan dictated a north to
south pass from Destruction Tsland to Sealion Rock. Alrcraft
were not to descend below 3,000 feet until they were two miles
south of Destruction Island. All exit turns were +o the west,
away from the coast. Prior to practice bombing runs, a clearing
pass was undertaken over Sealion Rock to clear the rock of marine
mammals. If any marine mammals remained on the rock, an
additional clearing pass was required. All clearing passes were
below 500 feet.

The primary and alternate routes by which Navy planes
arrived at R-6707 is depicted in Figure 50. Prior to entry into
the Olympic MOA, aircraft operated on instrument flight rules
(IFR) under positive control of the Seattle Center aircraft
traffic control at altitudes of between 6,000 and 223,000 feet
above ground level. Within the MOA, the aircraft operated on
visual flight rules (VFR) at altitudes ranging from surface to
6,000 feet. Aircraft continued to fly as VFR traffic at
altitudes ranging from SFC to 6,000 feet inte R-6707 (Munsell,
1992) .

Statistics on the number of days per month and days per year
that A-6 aircraft originating from Whidbey Island and the Pacific
Fleet used Sealion Rock from 1986 through 1952 is presented in
Figures 51 and 52, respectively. Usage of Sealion Rock has
declined from 18 to 5 days per year from 1986 to 1992. Likewise,
the number of hours in which A-6é bombers have maneuvered over
Sealion Rock has declined from 31.35 hours in 1986 to 9 hours in
1992. The number of aircraft from the Pacific Fleet carriers
that actually dropped inert ordnance on Sea Lion Rock 1is unknown.

Permission to use Sealion Rock and three other coastal
islands and rocks located in each of the three National Wildlife
Refuges was granted to the Navy by the Secretary of the Interior
in May, 1944. The Navy was denied permission to use a fifth
rock, Carroll Island, because of nesting activity. The Navy'’s
use of the islands was to cease six months after the end of World
War II. 1In July, 1949, the permission was amended to allow the
Navy to use Sealion Rock indefinitely, while permission to use
the other three coastal islands and rocks was rescinded.

The Navy funded a study conducted by the Washington
Department of Game during 1984-85, to evaluate the impact of
inert bombing activities on wildlife in the Sea Lion Rock study
area which extended from near Pt. Grenville north to Destruction
Island. It was bounded on the east by the shoreline and extended
out to the west approximately seven kilometers. The primary
study area was located between pt. Grenville and Tunnel Island.

As a result of the study, existing flight patterns were
changed to limit all departures to the west to minimize any
flights over adjacent islands and rocks (e.g. the flight pattern
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From 1986-1990 (Whidbey Island Naval Air Station,
1992).
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was altered to reduce noise levels reaching wildlife habitats on
rocks 3.5 miles away). The study also confirmed that nearby
Split Rock and Willoughby Rock wildlife habitat areas, 3.5 miles
to the South of Sealion Rock, had been mistaken for the target
sometime in the past. The study concluded that "A-6 activities
conducted in accordance with the Operatlons Plan (i.e., all
departures are to be to the west) result in minimal, and
apparently insignificant, impacts on wildlife."

The study’s conclusions and methodology, however, have been
widely criticized because: 1) the study was conducted during an
El Nino year; 2) the study should have conducted population
studies of birds and mammals for a much longer period of time to
account for variation in environmental conditions; 3) the study
did not include an examination of a "no-use" alternative, and
thus comparative analysis was absent; and 4) the researchers were
unaware of all military overflights in the area during the study,
and therefore total impacts of military overflights were not
accounted for (Troutman, 1993). The environmental impact of
bombing activities under the revised flight operations plan has
not been investigated.

Although the Navy agreed to certain mitigating measures
requested by USFWS to reduce the impacts of practice bombing
activities (increased pilot education, radar monitoring,
consultation with the NMFS for purposes of obtaining "incidental
take" authorization under the MMPA and the ESA), it would not
agree to a seasonal cessation, i.e., during the breeding season,
of its bombing activities.

The regional office of the USFWS and the Marine Mammal
Commission requested that the Department of Interior either
rescind or modify the Navy’s permit to prevent bombing during the
breeding season for seabirds. The regional office of the USFWS,
pursuant to its responsibilities under the Refuge Adanlstratlon
Act, performed a compatibility determination and found that the
Navy’s use of Sealion Rock was incompatible with the purposes for
which the refuge was established. Notwithstanding the regional
USFWS office’s determination of incompatibility and the Navy’s
refusal to cease bombing practice during the breeding season, the
Director of the USFWS did not rescind the Navy’s permit because
of national defense considerations.

On October 22, 1992, several environmental groups (Defenders
of Wildlife, Natural Resources Defense Council, Inc., National
Audubon Society, American Oceans Campaign, the Wilderness Society
and Washington Environmental Council) filed suit in the U.S.
District Court for the Western District of Washington against the
Department of Interior, USFWS and the Navy to enjoin the Navy’s
practice bombing activities over Sealion Rock. Thereafter, the
Navy announced that it would no longer use Sea Lion Rock for
aerial target practice. On August 18, 1993 the Secretary of the
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Interior rescinded the permit issued in July, 1949 authorizing
Navy access to Sea Lion Rock for practice bombing activities. Aas
a result of the Secretary of Interior’s action, the Navy can no
longer use Sea Lion Rock for practice bonbing excercises.

The Navy regards Pacific Fleet operations oif the northern
coast of Washington as essential to Fleet readiness. Navy
environmental protection policy precludes discharge of fuel oil,
medical wastes, plastics, and other pollutants irto the water,
and prescribes immediate containment and clean ur procedures in
the event of accidental discharge. Fuel dumping by aircraft is
also precluded except as necessary for safety of flight, and then
only above 6000 feet.

5. Ocean Waste Disposal

Regulation of dumping of materials, includirg dredged
material, into ocean waters falls under sections 102 and 103 of
the MPRSA. These sections of the law are jointly administered by
the EPA and COE. Responsibility for designation of sites and
permitting of disposal other than dredged material has been
delegated to EPA Region 10. The COE, in consultation with Region
10, is the permitting authority for dredged material.

Management of ocean dredged material disposal sites,
including necessary monitoring, is a shared respoansibility
between the appropriate Corps district (Portland or Seattle) and
EPA Region 10. Dredged material proposed for ocean disposal must
comply with criteria in 40 CFR 220-228. 1In February 1991, the
COE and EPA releasied Evaluation of Dredged Material Proposed for
Ocean Disposal: Testing Manual (the Green Book) wvhich provides a
framework for testing of dredged material. Many >f the
techniques described in the Green Book have been standard
practices in Region 10 for several years. Based >n past and
current testings of dredged material disposed in >pen water and
monitoring at oper water sites, no significant adrserse
environmental effects have resulted from past or osngoing disposal
(Findley, 1991).

The regulaticn of point source discharges in Washington
through EPA NPDES$ permits is the responsibility o the WDOE.
NPDES permits for tribes, however, are granted directly from EPA.
WDOE classifies the waters of the state into different
categories. Washington’s coastal waters are classified class AA
which is the highest water quality rating. The waters in the
estuaries of Grays Harbor and Willapa Bay are classified class A,
a slightly lower water quality rating.

Because of the undeveloped nature of land ad- acent to the
sanctuary study area, it is a relatively unspoiled area.
Pollution from traditional sources (e.g., wastewater treatment
plants, industry and urban runoff) is very low. Ilrainage areas
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which eventually feed into the sanctuary study area are shown in
Appendix C (Map 3). There are no major industrial dischargers
within the study area. There are seven major dischargers that
discharge adjacent to study area 7 including two pulp mills, two
sewerage systems, and three seafood processing plants (Appendix
Cc, Figure 3, Tables C1-C4). Pesticide use is very low relative
to other areas of the U.S. west coast (Appendix C, Figure 4).
Except for inputs of "total suspended solids" from paper mills,
the greatest source of suspended solids in the sanctuary
watershed is from non-point source runoff from forest land.

(a) Point-Source Discharges

Based on information collected in 1985 by NOAA’s National
Coastal Pollutant Discharge Inventory Program, there are 72 point
source discharges in the watersheds draining intc the sanctuary
study area (Appendix C, Table Cl). Fifty-six of these are
industrial or commercial dischargers; sixteen are wastewater
treatment plants (WWTS). Five of the fifty~six
industrial/commercial dischargers are classified as major
dischargers. Two are large pulp and paper mills discharging to
the Grays Harbor estuary, and three are seafood processing and
canning plants. Two of the seafood processors discharge to
Willapa Bay, while the other discharges to Grays Harbor.

The two pulp mills discharging near the study area rank in
the top half of the 21 major pulp, paper and paperboard mills on
the west coast with respect to pollutant discharges. They rank
seventh and ninth out of 21 facilities with respect to volume of
wastewater discharged, and fourth and sixth out of 21 plants with
respect to discharge of oxygen demanding materials.

Of the nine major seafood processors discharging to the U.S.
west coast, the plants discharging near the study area are the
top three in terms of volume of flow and oxygen demanding
materials discharged. The DOMSEA Farms plant in Rochester is the
most important seafood processor on the West Coast in terms of
discharges.

Only two of the fourteen WWIPs are classified as major
facilities. Both discharge into the Grays Harbor watershed.
Relative to other major WWTPs on the west coast, these are very
small dischargers.

A tribal sewage treatment plant on the Makah Reservation
presently discharges primary treated wastewater into the Waatch
River. The National Fish Hatchery discharges recycled water into
the Tso-Yess River. The Makah are planning to upgrade their
treatment facilities by either creating a lagoonal treatment
system on land which would achieve at a minimum secondary
treatment, and during low usage times of the year, tertiary
treatment or repairing their discharge pipe and discharging into
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the Strait of Juan de Fuca just east of Koitlah Pcint.

The sewage system at Taholah on the Quinaulit reservation is
near capacity utilization. Sewage lagoons at Queets are
threatened with erosion from the nearby Quests River.

Sewage disposal on the Hoh reservation is vis septic tank
and is considered inadequate. The Tribe is evaluating a more
systematized treatment process. $olid waste is ncw transported
to Sequim, east of Port Angeles. This procedure is considered
expensive and alternatives are being sought.

The sewage system on the Quileute Reservatior is in
desperate need of repair. The collection system consists of
approximately 12,100 ft. of gravity sewer, 3,900 tt. of
forcemain, and three pump stations. The trﬁatment system is
biological and consists of three mechanically aerated concrete
cell/lagoons, a gas chlorination contact chamber, and discharge
to a beach drainfield. The community sewer systen is operational
even though many of the system components are no longer
functional. The system is presently being operated manually as
many of the automatic controls are non-functional. The system
has a history of failures due to ﬂllfunctlanlng eguipment and/or
deterioration from salt air corrosion. Overflows have occurred
to the boat basin and in the street. ngh water and rough ocean
wave action has caused exposure of pipes in the drain field. It
is postulated that the beach drainfield has damaged the once
existing razor clam beds (Schaftlein, 1992).

The Quileute Tribe is in the process of hiring a coensulting
firm to develop a wastewater facility plan. The plan will
analyze the existing sewage system and provide recsmmendations
and cost estimates for improvements to the sewage zollection,
sewage treatment, and sewage disposal systems. Particular areas
of concern include; sludge handling and disposal, identification
of the most appropriate sewage treatment and disposal methods,
and reduction of present operations and management burdens.

(b) Non-Point: Source Discharges

The greatest source of non-point source discharge is runoff
from forest lands (Appendix C, Figures 5-7). The zoastal
counties adjacent to the proposed sanctuary study irea (areas 4
and 7) may be characterized as having relatively minor
agricultural activity, with an average agricultural acreage by
county of only 3.6%. The major crops, excluding pasture/range,
are alfalfa, barley, corn, wheat, and peas. Accoriing to NOAA’s
National Coastal Pollutant Discharge Inventory, which maintains a
data base of estimates of pesticide use for 28 comnonly applied
agricultural pesticides, the highest application of pesticides by
county for areas 4 and 7 occurs in Grays Harbor cointy, with
6,836 pounds (base year of 1982). This is a relatively low
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amount compared to a major agricultural area such as San Joaquin
county in California (98 percent agricultural), where an
estimated 658,000 pounds of the 28 agricultural pesticides were
applied. As is typical with most pesticide application,
herbicides make up the majority of the amount applied in the
sanctuary area. It should also be noted that Clallam and
Jefferson counties extend inland to Puget Sound, thus the total
amount of agricultural pesticides applied in drainage areas
feeding the waters of the sanctuary study area is probably less
than the estimates above which use whole county figures.

(c) Ocean Dumping of Industrial and Dredge Material

Although no ocean dumping currently takes place within the
proposed sanctuary, the coastal and offshore waters of Washington
have been used for the disposal of various materials. Low-level
radioactive wastes were disposed of prior to 1970 at several
sites over 300 miles northwest of Cape Flattery, well outside of
the proposed sanctuary study area. This dumping was discontinued
in 1970. Explosives and toxic chemical munitions have been
dumped in the past at one site 66 miles and another site 34 miles
west of Cape Flattery.

Industrial wastes have been dumped at two sites off Cape
Flattery. One site, located within the boundaries of the
proposed Olympic Coast National Marine Sanctuary, was only 5
miles from shore; the other, located outside the boundaries, was
75 miles offshore. An exhaustive search of the literature and
records of the EPA and COE to determine exactly when and what
materials were dumped at these sites yielded nothing more
definitive than information included in a report prepared for EPA
by a private contractor entitled Ocean Disposal of Barge and
Solid Wastes From U.S. Coastal Cities (Smith and Brown, 1971).
Although the report does not specify the types and quantities of
wastes dumped at the site, it indicates that the wastes were
classified as industrial, which could include refinery wastes,
spent acids, pulp and paper mill wastes, chemical wastes, oil
drilling wastes, and waste oil and sewage sludge. There is no
indication as to when the wastes were dumped. However, given
that the report only includes sites active during the period 1951
to 1971, it can be assumed that industrial wastes were dumped
sometime during that period.

Information on these dumpsites from NOAA Hazmat, EPA and the
COE is limited because much of the documentation the Corps
maintained on marine waste dump sites in the Pacific Region was
lost/destroyed during the transfer of the ocean dumping program
from the COE to EPA in the early 1970s. The regional COE office
has indicated that it is unaware of any dumping activity
occurring off the Washington Coast between the years 1971 and
1988.
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Dredged material is the only material currencly being dumped
in coastal waters. Spoils from the maintesnance dredging of Grays
Harbor are deposited near the entrance to the har>or where they
are flushed out by tidal currents. Spoils from dredging of the
Columbia River are dumped at the mouth of the rivar and at three
sites located two to four miles offshore. The aniual average
amount of dredged material disposed off the mouth of the Columbia
River exceeded 5 million cubic yards per year betveen 1974 and
1987. The dredged spoils from a proposed major ciannel deepening
project at Grays Harbor are proposed to be deposi:ed at three
sites: the current maintenance site near the haror entrance, a
site 3.9 nautical miles offshore and to the southiest west of the
harbor entrance (Southwest Navigation site), and 1 site 7.1
nautical miles offshore and west-northwest of the harbor (Eight-
Mile site). These latter two sites were officialy designated by
EPA Region 10 as ocean disposal sites for dredged materials,
effective August 6, 1990 (FR, Vol. 55. No. 129, duly 5, 1990, pp.
27635-8c¢cv) .

6. Hard Mineral fxtraction

Under the Outer Continental Shelf Lands Act of 1982, as
amended, the Department of the Interior is charged with
administering the mineral development of the OCS. The Secretary
cf Interior is authorized to lease any minerals, other than oil,
gas, and sulphur, on the 0OCS on the basis of compe:titive bonus
bidding. The Secretary also has the responsibility for the
design, implementat:ion, and management of GCS minerals
development. 1In the U.5., industry interes¢ in ocs mining has
been focused on eight heavy metal placers, stratecic minerals,
sand and gravel, and phosphorate. Furthermore, gcld is being
recovered in State waters near Nome, Alaska, and sand and gravel
in New York State Waters,

Marine mineral resources known tc exist alonc the outer
coast of Washington include gravel and titaniferots black sands.
To date, there has besn no production of thaese offshore minerals
in either state or federal waters.

Gravel deposits are found in Federal waters from Cape
Flattery to Grays Harkor, with large deposits concentrated off
Cape Flattery and offshore from the Hoh, ¢Cuinault, and Chehalis
Rivers. Gravel at depths of less than 50 meters can be mined
with a suction dredge. Lasmanis {1988) estimates that at least
144 million cubic vards of gravel exist at this depth or
shallower, and these deposits have the highest potential of any
offshore minerals for exploitation by the yaar 2000.

Titanium and iron-rich black sand deposits ars fourd south
of the proposed sanctuary. Large deposits have besn found from
the intertidal areas out to two miles from shore nzar the mouth
of the Columbia River and off of Willapa Bay. &anids have also
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peen found at Copalis and Moclips that contains minor amounts of
gold. It is unlikely that mining these sand deposits will be

economically viable in Washington waters within the next 20
years.

The only mineral-related activities that have taken place in
state waters have been the exploration for and attempted
development of the black sands. Five companies have been
involved in commercial activities: National Lead Company
explored in Grays Harbor in 1949; NARECO, Inc. explored near the
mouth of the Columbia River in 1959; Washington Mineral
Products, Inc. and Beach Mining, Inc. explored in the Cape
Disappointment area; and Columbia Ocean Minerals, Inc. explored
of f Benson Beach and Ilwaco in 1986.

Onshore production of gold from beach sands did occur from
about 1894 to 1908 on a strip of beach from 10 miles south of
Cape Flattery to 6 miles south of the mouth of the Ozette River
(Weissenborn and Snavely, 1968). Presently, no onshore mining is
occurring in these counties except at Twin River quarry on the
Strait of Juan de Fuca.

7. Overflights

All aircraft flying over the Sanctuary can legally fly
unrestricted. When there are military operations within the MOA
over the Peninsula, non-military airplanes stay below 1,200 feet.
Most aircraft that land at airports on the Peninsula (Sekiu,
Quileute, Copalis) are small recreational airtaxi or commuter
planes.

The 1992 statistics compiled by the Federal Aviation:
Administration (FAA) indicate that the total number of operations
(landings and takeoffs) at the Quileute Airport for a 12 month
period ending July 18, 1992 totalled 4,800. Included in this
statistic is one scheduled cargo plane per day 5 days per week.
There were 2,600 operations recorded at the Sekiu airport for the
12 months ending March 20, 1991. Copalis Airport, located on the
beach is accessible only at low tide and could be closed due to
obstruction from drift wood. There are an estimated 300
operations at Copalis Beach per year with most planes
recreational or chartered flights that land on the beach for
short periods of time.

other overflight activity over the Sanctuary include those
engaged in enforcement activities (USCG) and marine mammal and
seabird monitoring efforts conducted by the NMFS and the USFWS.
8. Research and Education

Although the diverse habitats and pristine nature of the
outer coast provide outstanding opportunities for scientific

I1-145



research and education, much of the area has not bheen studied in
detail. The 60 mile stretch of shoreline within Olympic National
Park is virtually unstudied despite its relativa sccessibility
(Dethier, 1988). Research programs have been anc are being
conducted by several universities, the USFws, NPS, NOAA’s NMFS,
and the Northwest Indian Fisheries Commission (NW.FC). This
research has provided valuable baseline data on tle resources
present and on the impacts associated with recreat ional uses and
potential offshore o0il and gas development:.

Researchers with the NPS surveyed the invertebrate and algal
species associated with intertidal zones, and monitored the
recreational impacts on intertidal bictic communities at three
sites along the Pacific Coastal Area of the Olyupic National Park
(Kendrick and Moorhead, 1986). The University of Washington has
conducted research on the biological and cceanographic
characteristics of the coastal and offshore waters of the outer
coast. Dethier (1988) studied and classified the marine habitats
along the Pacific coastline of Olympic National Park and gathered
baseline data on abundances and diversities of the biote in these
habitats. Permanent transects were set up zcross four intertidal
areas to allow for periodic monitoring. Landry ani Hickey (1989)
present the results of research sponsored by the Dz2partment of
Energy (Washington Sea Grant is sponsoring the publication of
results) on the physical, chemical, geological, ani biological
processes occurring on the continental shelf off of these two
states.

Western Washington University (Terich and McKay, 1988)
researchers studied transport along the coastline >f Olympic
National Park. Using a sediment budget approach, -he researchers
studied the shoreline as a sediment system, with s:diment
sources, sinks, and exchanges.

In anticipaticn of the planned Federal oil and gas lease
sale 132, the State of Washington appropriated $40:,000 to
Washington Sea Grant and requested that they conduct studies that
would enable the State to be better able to addres: the issues
associated with potential oil and gas development off itz shores.
The resulting Ocean Resources Assessment Program (ORAP)
synthesized existing information from past and caricent studies,
including the research mentioned above. Projects :unded under
ORAP provide information on data gaps and research needs, state
and local influence over offshore oil decisions, the oil and gas
potential of the Washington 0CS, and a conceptual iramework for
guiding future OCS research.

The NWIFC provides technical and coordination support to the
Washington Indian tribes in the management and preservation of
fishery resources. The NWIFC conducts a salmon and steeihead
tagging program, and conducts annual and lonyg-range fish harvest
planning and catch monitoring programs.
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NPS interpreters conduct guided walks to the numerous
tidepools at several locations in Olympic National Park,
including Starfish Point near Kalaloch, and Hole-in-the Wall near
Rialto Beach.

MMS, Pacific OCS Region, has contracted for numerous studies
to support the Environmental Studies Program. Some of the most
recent studies, and their current status as of June,1990 are:

Monitoring of Olympic National Park Beaches to Determine
Fate and Effects of Spilled Bunker C Fuel 0il; Dept. of
Enerqgy; Active.

Inventory and Evaluation of Washington and Oregon Coastal
Recreation; NPS; Active.

An Evaluation of Spawning and Recruitment Patterns of Fishes
off N. CA, Oregon, and Washington; IA-NOAA; Active.

Biological Impacts of Translocated Sea Otters; Univ. of
Minnesota; Active.

Effects of 0OCS 0il and Gas Production Platforms on Rocky
Reef Fishes and Fisheries; Marine Research Specialist;
Active.

Potential Social and Economic Effects of OCS 0il and Gas
Activities on Oregon and Washington Indian Tribes; Central
Washington University; Active.

Conference/Workshop on Recommendations for Studies in
Washington and Oregon Relative to Offshore 0Oil and Gas
Development; Bio/Tech Communications; Completed.

Coastal Circulation Along Oregon and Washington;
Envirosphere Company; Completed.

Summary and Analysis of Environmental Information of the
Oregon and Washington Coastal Zone and Offshore Areas;
Univ. of Washington; Completed.

Workshop: Recommendation for Baseline Research in
Washington/Oregon Relative to Offshore Resource Development;
Research Triangle Institute; Completed.

9, Protected Areas

Most of the offshore rocks and islands are included in three
National Wildlife Refuges: Quillayute Needles, Flattery Rocks,
and Copalis. All three refuges, established by Theodore
Roosevealt on October 23, 1907 by Executive Order 704, are managed
and maintained by the USFWS. They were established as a place
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"...reserved and set aside for the use of the Department of
Agriculture (now interior) as a preserve and breeding ground for
native birds and animals." (Executive Order 704, October 23,
1907). Refuge system goals are fivefold:

1) To preserve, restore, and enhance in their natural
ecosystem (when practicable) all species cf animals and
plants that are endangered or threatened with becoming
endangered ;

2) To perpetuate the migratory bird resource;

3) To preserve& a natural diversity and abundaice of fauna

and flora on Refuge lands;

4) To provide an understanding and appreciatisn of fish and
wildlife ecology and humankind’s role in tie environment,
and to provide Refuge visitors with high guaality, safe,
wholesome, and enjoyable recreational expe rience oriented
toward wildlife to the extent these activi:ies are
compatible with the purposes for which the Refuges were
established; and

5) To support the Regional Resource Plan and Regional Marine
Bird Policy.

Pursuant to the Wilderness Act of 1964 (Act o:! September 3,
1964; P.L. 88-577, 78 stat. 890, 16 U.S.C. 1131, ef: seq.) the
Refuges were designated as Wilderness areas on Oztober 23, 1970,
except for Destruction Island which was excluded because of Coast
Guard facilities on the island. Additionally, mosi of the
coastline within the Olympic National Park and north of the Hoh
River was designated as Olympic Park Wilderness in 1988. The
Quinault Indian Nation has designated most of the coastal area
within the reservation as a Wilderness Area, which includes a
prohibition on the development of land. Classificetion of areas
as "wilderness" results from individual Acts of Corgress to
roadless lands managed by the Departments of Agriculture or
Interior. Wilderness is the most protective form ¢f designation
that can be applied to Federal resource lands. The Wilderness Act
stipulates that management of designated areas should be such as
to "leave them unimpaired for future use and enjoynent as
wilderness, and so as to provide for the protectior of these
areas,..." To this end, the Act generally prohibits any
construction of roads or facilities, any use of motorized
vehicles, motorized equipment or motorboats. The 2ct recognizes
that "[a] Wilderness, in contrast with those areas where man and
his own works dominate the landscape, is hereby recognized as an
area where the earth and its community of life are untrammeled by
man, where man himself is a visitor who does not remain." The
definition lists as one of an area’s attrikbutes that it "has
outstanding opportunities for solitude or a primitive anc¢
unconfined type of recreation." (Siehl, 1991).

Except for the USCG, only those who have a prerait from the
USFWS may visit the offshore islands. Pursuant to an MOU between
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the USFWS and the USCG, the USCG may visit Destruction Island to
service and maintain the lighthouse and buildings during the non-
nesting season. Other than the UScG activities, use of the
islands is limited to wildlife surveys conducted by the USFWS.

Olympic National Park includes much of the shoreline, the
offshore refuge islands in the Flattery Rocks and Quillayute
Needles including adjacent intertidal habitat to the lower low
tide, rain forests, and mountains of the Olympic Peninsula. It
is managed by the Department of the Interior, NPS. The Park was
designated a Biosphere Reserve by UNESCO in 1976 and as a World
Heritage Site by UNESCO in 1981 based upon an evaluation by the
International Union for the conservation of Nature. The
objectives of Biosphere Reserves are:

1) to conserve for present and future use, the diversity and
integrity of biotic communities of plants and animals
within natural ecosystems, and to safeguard the genetic

diversity of species upon which their continuing
evolution depends;

2) to provide for ecological and environmental research
including baseline studies, both in and adjacent to
these reserves, such research to be consistent with
objective (1) above; and

3) to provide facilities for education and training.
10. Recreational Activities and Tourism

The rugged, pristine environment and variety of habitats
found along the Olympic Coast with its abundant natural resources
provides ample opportunity for recreation for both residents and
fourists. The Washington outer coast is an isolated area that
has always depended on its natural resources for its economy,
including tourism. Recreational activities include fishing,
clamming, camping, hiking, whale-watching, boating, sightseeing,

beachcombing, and diving.

In 1984, there were 95 public recreation areas in Clallan
and Jefferson counties and 78 in Grays Harbor and Pacific
counties. Most of these areas are small areas managed by local
governments, but the Federal government manages most of the
acreage because of the large national parks, forests, and
wildlife refuges. 1In 1984 there were over 1.2 million acres of
public recreation land in Clallam and Jefferson counties and over
185,000 acres in Grays Harbor and Pacific counties. Over 99.6%
of the acreage in Clallam and Jefferson counties and 92.6% of the
acreage in Grays Harbor and pacific counties was managed by the
Federal government.

Recreational fishing takes place from charter boats, skiffs,
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jetties, sandy beaches, and rocky shores. Figure 41 (p. 95)
shows the more intensively fished offshore recreetional fishing
areas for salmon and bottomfish. The ocean recreational fishery
for salmon operates primarily out of Westport, Ilwaco, La Push,
and Neah Bay. The charter boat industry is centered at these
ports with Westport being the most popular location for ocean
salmon fishing north of the Columbia River (Squire and Smith,
1978). 1In 1986, the NMFS estimated that 295,000 recreational
fishermen did saltwater fishing in the state of Washington.

About 16% of the recreational fishing trips were taken in
Washington, resulting in recreational harvest of >ver 9 million
fish. About 11% of all trips and 22% of all catch in washington,
Oregon and California takes pPlace in Washington. Over 60% of all
trips and catch are by boat modes.

The decline c¢f the salmon stocks in recent Years has also
caused a major decline in the charter fishing bus.ness. The
number of charter fishermen has dropped from half a million in
1977 to a low of 40,000 in 1984, while the number of charter
boats has dropped from 228 to 60 (Strickland and Chasan, 1989).
The charter boats remaining now emphasize bottomf: shing and
whalewatching in addition to treolling for salmon. Black rockfish
and lingcod are the main species caught, with other species of
rockfish, cod, halibut, and flounder also of importance. Charter
trips for bottomfish in 1987 totalled 1,686 from llwaco, 21,381
from Westport, 452 from La Push, and 21,058 from lNeah Bay
(ibid.). The reduction in Ccharter boat fishing is corroborated
by the reduction if fishing trips for party,/charter boats
reported by the NMFS for all of Washingtor. From 1979 to 1986
party/charter boat trips in Washington dropped abcut 42% (45,000
trips in 1979 to 26,000 trips in 1986). However, total saltwater
recreational fishing trips increased over 23% from 1979 to 198s6.
Trips by private/rental boats increased over 55%, while shore
based fishing trips increased over 26%.

Facilities at La Push and Westport rent skiffs and boat-
launching facilities. Ia Push is the only small-bjat harbor
along the coast between Grays Harbor and Neah Bay. Additionally,
the harbor is the only place in the area where offshore small-
boat fishing is possible with some degree of safet7’. Chinook,
coho, and pink salwmon, as well as rockfish, lingcod, greenling,
flounder, halibut, and jack mackerel are all caugh: off La Push.
The area north of La Push to near Cape Alava exper. ences little
ocean and shore recreational fishing because of it remoteness
from any small-boat harbor and lack of shore acces:: roads.
However, boats from Neah Bay frequent the area off Cape Alava and
northward to reap the benefits of the coastal salmon resources.

Sandy beach and rocky shore fishing is popular at many sites
where access to shore is possible. Surf fishing or sandy beaches
at places like Mukkaw Bay yield redtail and stripec surfperch,
flounder, and halibut. Surf smelt and night smelt are caught
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with dip nets along the shore between Kalaloch and the Hoh River
during the summer months. shore fishing from rocky areas is
excellent for rockfish, lingcod, and kelp greenling. Fishing
from the jetties at La push and Westport produces redtail surf
perch, starry flounder, black rockfish, greenling, lingcod, and
cabezon. Large numbers of coho and chinook salmon are caught
from the south jetty at Westport (Haw and Buckley, 1971).

Razor clams are the most important shellfish harvested
recreationally on the outer coast. Their harvest, however, has
dropped dramatically in recent years. An average of about ten
million razor clams was harvested annually from 19530 to 1980.
The harvest averaged only four million clams annually between
1981 and 1987, with the season being closed entirely because of
NIX virus during 1984 and 1985 (Butts, 1988). Hardshell clanms
(native littleneck and manila clams) are harvested from Willapa
Bay, Grays Harbor, and Hoh Head. Oysters and mussels are also
harvested: oysters from Grays Harbor, and mussels from rocky
areas north of Moclips (WDF, 1983). Dungeness crab are taken
recreationally by wading in intertidal lagoons along the coast,

and by ring nets and crab pots in Willapa Bay and Grays Harbor.

Recreational divers, primarily using SCUBA, harvest both
shellfish and finfish. Dungeness and red rock crab are the main
shellfish taken, while black rockfish and lingcod are the
favorites for spearfishing (Bargmann, 1984).

Because many of the wilderness peaches on the outer coast
are accessible only by foot, they have become increasingly
popular for hiking, camping, and beachcombing. The three most
popular areas for beach hikes are between the Hoh River and La
Push; north of La Push to the Ozette Ranger Station above Cape
Alava; and from Cape Alava to shi Shi beach just south of the
Makah Indian Reservation (Washington Public Shore Guide, 1986).

Oolympic National Park is a major tourist attraction of the
Pacific Northwest. There were 3.36 million visits to the Park in
1988 (Strickland and Chasan, 1989). The 60 miles of wilderness
coast within the National Park have approximately 800,000 visits
each year (NPS, 1989). A summer 1989 survey of the coastal areas
of Olympic National Park (Leeworthy, Schruefer, and Wiley, 1990)
found that 46% of the visitors to the park were out-of-~state
visitors. On average, visitors to Olympic National Park
travelled 1,050 miles from their homes to visit the park conmpared
to 452 miles for all other sites surveyed on the west coast. Per
person trip expenditures were over $700 resulting in a direct
economic impact associated with trips to the coastal areas of
Olympic National Park of over $560 million in 1989.

A major visitor/interpretive center is planned by the NPS at
Kalaloch. The center will provide exhibits and audio/visual and

interpretive programs that will emphasize the wilderness nature
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of the coastal beaches and serve as a learning center ror
visitors and students.

The WDNR manages beaches on the outer coast that are open to
the public. The Washington State Parks and Recreation Commission
manages state parks on the coast that include puklic camping and
picnic areas. Public beaches and campgrounds between Grays
Harbor and cape Flattery are shown in Figure 25, Islands within
the National Wildlife Refuges are closed to the piblic.

The Strait of Juan de Fuca offers popular re:reational
diving areas. A wreck located off Tongue roint is accessed by
Clallam County Park facilities at Observatory and Tongue Points.
Recreational divers can access the Strait directl from shore
from these parks. The Washington Department of Natural Resources
supports a park at the Lyre and Pyscht Rivers. Boating and
fishing are popular recreational activities in the Strait as
well. There are very few access points to the public beaches
along the Strait by boat or shore.
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PART ITI. ALTERNATIVES, INCLUDING THE PREFERRED A, TERNATIVE

Part of the wnrocess for designating a portion of the Olympic
Coast as a National Marine Sanctuary involves the analysis of
institutional, bcundary, management, and regulatoiy alternatives.
These alternatives have been considered in terms of achieving
optimum protecticn of the ecosystem, improving sc:entific
knowledge of the area, and promoting public understanding of the
value of Olympic Coast resources. The following cescribes and
analyzes the major alternatives considered in the evaluation
process.

The fundamental choice is between two instititional
alternatives: (1) no action, or continuing the status quo; and
2) the preferred =lternative of sanctuary designation as a
complenentary measure to existing programs. Bouncary,
managenent, and regulastory options for the Sanctuary are
evaluated within the sanctuary designation alternative.

I. Section: Boundary Alternatives
A, Intreduction

Figure 53 shows the study area of the Olympic Coast National
Marine Sanctuary considered in both the DEIS/MP released in July,
1991 and as modified in this FEIS/MP. The study area generally
follows the 100 fathom isobath at the edge of the zontinental
shelf, extending from the U.S./Canada interrational boundary to
the mouth of the Columbia River. The boundary of the study area,
as proposed in the DEIS/MP, extended into the Strait of Juan de
Fuca to a line drawn due north from Koitlah Point :o the
internaticnal border. The study area proposed in :his FEIS/MP
extends to a line drawn due north from Observatory Point to the
international border. The landward boundary proposed in the
DEIS/MF extended to the mean higher high water lin:, up rivers
and streams to the point of tidal influence, excep: when adjacent
to Indian Reservations in which case the boundary as at the mean
lower low tide line, cutting across the mouths of any rivers.
Harbors were excluded and estuaries included in the study area.
The landward boundary of the study area has been modified to be
at the lower low water line when adjacent to State lands. The
boundary remains at the lower low water line when adjacent to
Tribal lands, and at the mean higher high water line when
adjacent to lands under the jurisdiction of the NP or the USFWS.
The study area has been further modified to cut across the mouths
of all rivers and streams. Grays Harbor and Willapa Bay are not
included within the study area since NOAA‘s Natioral Estuarine
Researcn Reserve Systen (NERRS) or EPA’s National Estuary Program
(EPA) would be better tailored to meet the needs of these
estuarine habitats.

The most significant amendment to the DEIS/HP was the
addition of the Strait of Juan de Fuca in the study area of the
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Olympic Coast National Marine Sanctuary. The inclusior. of the
Strait to Observatory Point resulted from comments on the DEIS/MP
and an analysis of resources and uses occurring in the Strait.
NOAA has analyzed, but rejected, the Strait of Juan de Fuca as
part of the preferred alternative because: 1) the public has not
had an adequate opportunity to comment on the addition of the
Strait in the preferred alternative: and 2) furtheor analysis
considering the Strait for Sanctuary status will se included in
the DEIS/MP for the proposed Northwest Straits Na:zional Marine
Sanctuary. If, through the fulfillment of either of these
processes, Washington State and NOAA agree that tie Strait should
be included within the boundaries of the Olympic Joast National
Marine Sanctuary, the Sanctuary boundaries may be amended
accordingly.

NOAA has developed five boundary options basced upon an
evaluation of several factors including: 1) the (distribution of
living resources and habitats: 2) geological, chemical, and
physical oceanographic parameters; 3) human uses; 4) land use
practices along the adjacent coastline; &) prior site
evaluations (e.g., NOAA’s 1983 Site Evaluation List); and 6)
management logistics. NOAA found during its analysis of these
factors that it was useful to consider the entire study area as
being subdivided into eight separate areas. Each area may be
characterized by its living resources, human uses, or any
other factors analyzed. NOAA’s Strategic and Environmental
Assessment Branch (currently referred to as the Strateqgic
Assessment Branch (SAB) analyzed each subarea to cetermine its
relative significance for selected invertebrates, fish,
invertebrates, mammals, and seabirds with respect to the
contiquous U.S. west coast (subarea la which enconpasses the
Strait of Juan de Fuca was not included in this aralysis).

The scores are presented in Appendix C in a series of tables
(Tables 3 through 9) that allow the reader to compare sub-areas
according to selected assemblages of marine fauna. While these
tables do not provide an exhaustive list of species for each
subarea, they do exemplify the general biclogical profile of each
region. The results of this analysis are used in developing and
evaluating boundary options for the Sanctuary, as well as
assessing the potential impacts of human activities occurring in
the area.

Various combinations of these sub-areas result in the five
boundary alternatives considered by NOAA. The ressurces and uses
associated with each area are described in "Part II:
Environmental Setting and Human Uses". Following is a
description of the five boundary alternatives whicai are derived
from various combinations of the sub-areas.
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B. Boundary Alternative 1
1. Geoqraphic Scope

Thie boundary alternative generally corresponds to the
boundary of the "Western Washington Outer Coast" site described
in NOAA’s 1983 SEL (Figure 54). This alternative represents the
smallest area that would be considered for sanctuary status,
encompassing approximately 315 nm* (1,082 km®). It extends
seaward from Koitlah Point to the edge of Washington State waters
(3 nautical miles from shore) south from Koitlah Point to Point
Grenville. This boundary alternative includes the nearshore
coastal waters adjacent to Olympic National Park, and surrounding
the Quillayute Needles, Flattery Rocks, and Copalis National
Wildlife Refuges and Wilderness Areas.

2. Distinguishing Characteristics

This boundary alternative includes significant intertidal
and subtidal resources around Tatoosh Island and Cape Flattery,
and birds and mammals which depend on the offshore rocks and
islands. Over 60% of the colonial seabirds in Washington use the
offshore islands and coastal cliffs in this region as nesting
areas. This boundary, however, excludes the important seabird
foraging areas. The boundary alternative encompasses significant
habitat for several species of marine mammals including the sea
otter, California sea lion, northern elephant seal, harbor seal,
killer whale, gray whale, Right whale, Dall’s porpoise, and the
endangered Stellar sealion. Most of the sport fishery areas for
salmon and groundfish, a portion of the razor clam beds,
concentrations of giant octopus, spot shrimp, and fat gapers, and
some of the commercial crabbing areas are included within this
boundary option.

Recreational fishing, clamming, kayaking, beach hiking, and
nature viewing are the major human uses which are conducted
within this sanctuary boundary option. Vessel transits within
this boundary are primarily from ships traversing the northwest
corner of the boundary when entering the Strait of Juan de Fuca
from the south, and tugs and barges traversing within
three nautical miles of the coast. The planning area for former
Lease Sale #132 does not include the area within three nautical
miles of the coastline, and Washington State has placed a five
year moratorium on oil and gas activities occurring within state
waters (Washington State House Bill No. 2242, Section 9).

C. Boundary Alternative 2
1, Geographic Scope

Boundary alternative 2 is essentially an expansion of the
first alternative to the 50 fathom isobath, encompassing
approximately 1100 nm* (3,770 kn®), and extending seaward from 7
to 19 nautical miles from the coastline (Figure 55).
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2. Distinquishing Characteristics

This seaward extension encompasses not only the large
concentrations of marine resources near the coastline and
offshore islands, sea stacks, and rocks, but alsc incorporates
the commercial crab fishing grounds, migration rcutes for Gray
whales and juvenile salmonids, and a large porticn of the
important commercial groundfish, salmon, and pink shrimp fishing
grounds. It is estimated that only 5% of the potential
hydrocarbon resources in the Sanctuary study area (or 1% of the
total resources in the entire former Lease Sale #132) would be
located within this boundary alternative (Martin, 1990). This
boundary would encompass most of the routes transited by barge
traffic and foreign product carriers.

This boundary alternative encompasses more of the important
foraging habitat for colonial seabirds and pinnipads using the
offshore Islands than does boundary alternative 1. However, the
boundary does not extend seaward to the edge of tae continental
shelf which is the generally recognized geographi-: range of
significant forayging habitat.

D. Boundaiy Alternative 3
1. Geogqraphic Scope

Boundary alternative 3 represents an extensiosn of the first
two alternatives seaward to the edge of the contiiental shelf
(100 fathom isobath), including the heads of submarine canyons
which incise the shelf, and establishes a sanctuasy area of
approximately 1,805 nm* (6,182 km*) (Figure 56).

2. Distinguishing Characteristics

The resulting area is a homogeneous and clea-ly identifiable
Sanctuary linking the nearly pristine, rugged, ro:ky coastal
ecosystem with the nutrient rich offshore waters. The boundary
includes areas of intensified upwelling occurring along the edge
of the continental shelf, especially at heads of ssubmarine
canyons. The upwelling of nutrient enriched bottom waters result
in increased biolegical productivity, especially hen combined
with periods of high solar radiation.

This boundary alternative, however, does not include the
Juan de Fuca Canyon, nor the shallow banks border ng the
northwest edge of the canyon known as Swiftsure bank and "the
Plains.". These areas are extremely productive aieas and support
intensive commercial salmon and groundfishing and millions of
foraging seabirds.

Many species of warine birds and mammals for:ige along
upwelling fronts which occur alony the edge of the: shelf. The
area over the outer edge of the shelf included in this boundary
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option is significant to pink shrimp, several seal.irds (e.qg.,
northern fulmar, black-legged kittiwake, common murre, and
rhinoceros auklet), and several species of fish (e.g., spiny
dogfish, steelhead, Pacific cod, walleye pollock, Pacific Ocean
perch, widow rockfish, sablefish, lingcod, Pacific halibut,
English sole, flathead sole, Petrale sole, Dover sole, and
arrowtooth flounder) and mammals (e.g., northern cea lion,
California sea lion, northern elephant seal, killer whale,
Pacific white-sid dolphin, Baird’s beaked whale, c¢ray whale,
Right whale, fin whale, Risso’s whale and Dall’s pLorpoise).
Approximately 17% of the potential hydrocarbon resources of the
Sanctuary study area (or 3.5% of the former Lease Sale #132) are
estimated to lie within this boundary alternative.

E. Boundary Alternative 4 (Preferred)
1. Geographic Scope

Boundary alternative 4 encompasses the areas described in
boundary alternatives 1-3 with the additicn of the head of Juan
de Fuca Canyon and the relatively shallow banks (50-80 fathoms)
surrounding the submarine canyon and the Strait of Juan de Fuca.
This area extends seaward approximately 35-40 nautical miles from
the shoreline. Boundary alternative 4 as proposed in the DEIS/MP
extends into the Strait to Koitlah Point, approximatley five
miles from the entrance of the Strait. This original alternative
focused completely on open ocean environments. The surface area
of this alternative with a boundary at Koitlah Point is
approximately 2,500 nm* (8,577 km*). Various modifications to
the easternmost boundary in the Strait of Juan de Fuca are
examined including establishing the boundary slightly east of
Pillar Point, Low Point, and Observatory Point (Figure 57).
These alternative boundaries in the Strait encompass the
tranisitional environment from a marine to an estuarine
ecosysten.

a. Pillar Point (Pyscht River Estiary)

Pillar Point is the easternmost point of the ieadland just
east of Neah Bay. It is located approximately 20 niles into the
Strait and concentrates most of the energy from th: open ocean
waves entering the Strait. At the base of Pillar Joint, the
Pyscht River enters the Strait of Juan de Fuca foraning the most
extensive estuary and largest saltmarsh in the Strait. There is
access to the saltmarsh and a small park supported by the WDNR
along the banks of the Strait. A boat ramp provid:s access to
the Strait. This alternative excludes the prolifi: kelp beds
that lie off the lLyre and Twin rivers and the exteisive subtidal
rocky habitat between Pillar Point and Observatory Point. With
this extension intc the Strait, the area encompassaed by boundary
alternative 4A is approximately 2,635 sq. nautical miles (9,029
sq. kilometers).
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b Low Point

The macrocystis kelp beds off the Lyre River are the densest
kelp beds in the Strait of Juan de Fuca. Inclusion of this area
would encompass some of the most significant kelp beds in the
Pacific Northwest. This boundary extends to the head of the Juan
de Fuca Canyon although the effects of canyon upwelling extend
the entire length of the Strait. This boundary alternative
excludes the extent of subtidal rocky habitat ani the historic
shipwreck that lies between Low Point and Observatory Point.

With this extension into the Strait, the area en:ompassed by
boundary alternative 4B is approximately 2,710 sj. nautical miles
(9,293 sq. kilometers).

There is a park supported by the WDNR at th: mouth of the
Lyre River which is included in this alternative., There are
remarkable intertidal habitats along this stretch of the Strait
supporting, among others, shorebirds, bald eagle:s, and colonies
of cormorants.

., Observatory Point

This boundary extends eastward to Observatory Point, located
approximately 60 miles into the Strait. The boundary includes
the easternmost extent of the functioning commun: ty
representative of open ocean environments, characterized by
macrocystis kelp beds, green anemone, gooseneck larnacles and
California mussels. These organisms cease to exist eastward of
Observatory Point as a functioning community indicating that
Observatory Point represents the inland extent of the transition
from open ocean to estuarine environments, Obszervatory Point is
the eastern point on the most inland headland on the Strait of
Juan. With this extension into the Strait, bourdary alternative
4C encompasses 2,750 s¢g. nautical miles (9,434 sc. kilometers).

There is a county park at Tongue andg Ubservatory Point.
These Clallam County parks are well developed with picnic areas
and boat ramps. "The ramps are utilized by recreational SCUBA
Divers, among others, who dive at the wreck of an historic ship
wreck located in approximately 130 feet of water >ff Tongue
Point. The subtidal rocky and kelp habitats of tae entire Strait
provide exceptional environments for recreational SCUB2Z Divers.

2. Disgtinguishing Characteristics of Joundary
Aiternative 4 Including the Strait of Juan de
Fuc¢a to Observatory Point

Cceanographic conditions, including the upwe .ling of
nutrient-rich water at the head of Juan de Fuca Cinyon, result in
enhanced biological productivity over "the piains'® and Swiftsure
banks which are considered by local fishermen to he extremely
productive groundfish and salmon fishing ar=as. ''he Strait also
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serves as a transit and migration corridor for marine birds,
mammals and ocean organisms entering from the outer coast. Up to
300,000 common nurres may enter northern Puget Sound in any given
year during the molting season. Since molting birds are mostly
flightless, they use the Strait to swim to their overwintering
grounds. Changes in biota, geology, and topography all seem to
coalesce between Crescent Rock and Observatory Point.

The Pyscht River estuary and saltmarsh support one of the
richest juvenile salmon habitats in the Strait. Further, the
kelp habitats in the Strait, particularly off the Lyre and Twin
Rivers are some of the densest and most diverse in the Pacific
Northwest.

This alternative includes about 25% of the estimated
potential hydrocarbons in the Sanctuary study area (or 5%
predicted to be in formerLease Sale #132). The Strait is a
corridor for fishing vessels and larger product carriers and tank
vessels entering and exiting Puget Sound. There is a very well
coordinated Vessel Traffic System established in the Strait and
its approaches which is operated by the U.S. and Canadian Coast
Guards. Radar coverage from Tofino Coast Guard Station covers
all waters north of approximately Cape Alava and seaward 60
nautical miles.

F. Boundary Alternative 5
1. Geographic Scope

Boundary alternative 5 includes the entire sanctuary study
area, encompassing approximately 4,155 nm* (14,249 km’) (Figure
58). This alternative essentially spans the entire coastline and
continental shelf of Washington State. This alternative expands
upon the preferred alternative to include the large area
(approximately 1,655 nm?, or 5,672 km*’) south of Copalis National
Wildlife Refuge extending seaward to the edge of the continental
shelf, and south to the mouth of the Columbia River.

2. Distingquishing Characteristics

This southern area is characterized by a coastal
geomorphology that is clearly distinct from the area to the
north. The shoreline consists of sandy beaches and estuaries
(Grays Harbor, Willapa Bay) in contrast to the northern rugged,
rocky coastline with high bluffs, pocket beaches, and rock
islands. Land use in the southern area is more heavily developed
than in the nearly pristine northern area. Living resources
include oyster beds in the estuarine areas, razor clams along the
sandy beaches, pink shrimp and Dungeness crab fishing areas, Gray
whale migration routes, and commercial, tribal, and sport fishing
areas for numerous finfish species (including the major sport
salmon fishing areas). The coastal waters lying adjacent to
Grays Harbor and Willapa Bay are enriched by these extremely
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productive estuarine environmments. Estuaries are important

breeding grounds for numerous species of aquatic plants and

animals and provide food for these plants and animals either
directly or indirectly through a complex food web.

It is estimated by MMS that this area encompasses 20% of the
potential hydrocarbon reserves in the entire former Lease Sale
#132 (MMS, 1990a). Most of this hydrocarbon potential (15% of
the total lease sale area) lies within the sedimentary basins
south of Copalis National Wildlife Refuge which extend seaward
from Grays Harbor and Willapa Bay estuaries.

II. Section: Requlatory Alternatives
A. Introduction

Regulatory alternatives governing different types of
potential or current uses of the Sanctuary (oil, gas and mineral
activities; discharges and deposits; moving, removing or injury
of historical resources; alteration of, or construction on, the
seabed; taking of marine mammals, turtles and seabirds;
overflights; and vessel traffic; and fishing, kelp harvesting and
aquaculture) were evaluated in terms of need and effectiveness
for resource protection.

In formulating the sanctuary regulatory regime, NOAA
analyzed the study area with respect to: 1) the resources and
human activities; 2) the existing regulatory regime with regard
to protection of the resources and qualities from possible
harmful human activities; 3) proposed alternative regulatory
regimes, including relying on the existing regulatory regime, to
protect the sanctuary’s resources and qualities; 4) the
environmental consequences of each regqulatory alternative on
sanctuary resources, including no additional regulatory action;
and 5) proposed regulations based on the preferred course of
action deemed necessary to protect Sanctuary resocurces and
qualities.

The choice of proposed regulations is based on environmental
consequences of each action and constraints set by the MPRSA,
which states in Section 304(c):

(1) Nothing in this title shall be construed as terminating or
granting to the Secretary the right to terminate any valid lease,
permit, license, or right of subsistence use or of access if the
lease, permit, license, or right-

(A) was in existence on the date of enactment of the Marine
Sanctuary Amendments of 1992, with respect to any national marine
sanctuary designated before that date; or

(B) 1is in existence on the date of designation of any
national marine sanctuary, with respect to any national marine
sanctuary designated after the date of enactment of the Marine
Sanctuaries Amendments of 1992.
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(2) The exercise of a lease, permit, license, or right is
subject to regulation by the Secretary consistent with the -
purpose for which the sanctuary is designated.

The prohibitions set forth in the Sanctuary regulatzions
would not apply to (see the regulations themselves for “he ewxact
provisions) :

1) Any activity authorized by any wvalid Le:se, permit,
license, approval, or other authorization in existence on the
effective date of SBanctuary designation and issuec by any
Federal, State, local or tribal authority of competent
jurisdiction, or by any valid right of subsistence use or access
in existence on the effective date of Sanctuary designation,
provided that the holder of such authorization or right complies
with sanctuary regulations regarding the certificetion of such
authorizations and rights (e.g., notifies tae Secretary or
designee of the existence of, requests certification of, and
provides requested information regarding such auttorization or
right) and complies with any terms and cond:tions on the exercise
of such authorization or right imposed as a condition of
certification by the Secretary or designee as he cr she deems
necessary to achisve the purposes for which the Sanctuary was
designated.

Pending final agency action on the certification request,
such holder may exercise such authorization or right without
being in violation of any prohibitions set vorth in the Sanctuary
regulations, provided the holder is in compliance with sanctuary
regulations regarding certifications.

2) Any activity authorized by any valid leesse, permit,
license, approval or other authorization iscued afrer tre
effective date of Sanctuary designation by any Fed=zral, State or
local authority of competent jurisdiction, providel that the
applicant complies with Sanctuary regulations regarding
notification and review of applications {e.v., rnotifies the
Secretary or designee of information regarding the application),
the Secretary or designee notifies the applicant aad authorizing
agency that he or she does not object to issuance >f the
authorization, and the applicant complies with any terms and
conditions the Secretary or designee deems necessary to protect
Sanctuary resources and qualities. Amendments, relewals and
extensions of authorizations in existence on the effective date
of Sanctuary designation constitute authorizaticns issued after
the effective date.

The authority granted the Director to ocbject -0 or impose
terms or conditions on the exercise of any valid 1:ase, permit,
license, approval or other authorization issued af -er tha
effective date of Sanctuary designation may not be delegated or
otherwise assigned to other Federal official below his or her



level.

3) Any activity conducted in accordance with the scope,
purpose, terms, and conditions of a National Marine Sanctuary
permit issued by the Secretary or his or her designee in
accordance with the Sanctuary regulations. Such permits may only
be issued if the Secretary or designee finds that the activity
for which the permit is applied will have only negligible, short-
term adverse effects on Sanctuary resources and qualities and
will: further research related to Sanctuary resources; further
the educational, natural or historical resource value of the
Sanctuary; further salvage or recovery operations in or near the
Sanctuary in connection with a recent air or marine casualty;
assist in managing the Sanctuary; or further salvage or recovery
operations in connection with an abandoned shipwreck in the
Sanctuary title to which is held by the State of Washington.

4) Any activity conducted in accordance with the scope,
purpose, terms, and conditions of a Special Use permit issued by
the Secretary or designee in accordance with Sec. 310 of the Act.

When the preferred Sanctuary action is to rely on the status
quo to govern the activity either by including the activity in
the scope of regulations by not regulating with designation (i.e.
kelp harvesting, aquaculture and vessel traffic), or by excluding
the activity from the scope or regulations entirely (i.e.,
fishing), the activity would continue to be subject to
regulations of other authorities.

5) Any activity necessary to respond to emergencies
threatening life, property or the environment.

6) With regard to Department of Defense activities: All
Department of Defense activities shall be carried out in a manner
that avoids to the maximum extent practicable any adverse impacts
on Sanctuary resources and gualities. The prohibitions in
paragraphs (a) (2)-(9) of § 925.5 of the reqgulations do not apply
to existing military activities carried out by the Department of
Defense, as specifically identified in this FEIS/MP for the
proposed Olympic Coast National Marine Sanctuary. New activities
may be exempted from the prohibitions in paragraphs (a) (2)-(9) of
that section by the Director of the Office of Ocean and Coastal
Resource Management or designee after consultation between the
Director or designee and the Department of Defense.

Notwithstanding the above, in no event under the Sanctuary
regulations, would the Secretary or designee be allowed to issue
a permit authorizing, or otherwise approve, (1) the exploration,
development or production of oil, gas or minerals within the
Sanctuary, (2) the discharge of primary-treated sewage within the
Sanctuary (except for certification, pursuant to section 925.10
of valid authorizations in existence on the effective date of
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Sanctuary designation and issued by other authorities of
competent jurisdiction), or (3) the disposal of dredge material
within the Sanctuary. Any purported authorizations issued by
other authorities after the effective date of Sanctuary
designation for any of these activities within tha Sanctuary
would be invalid.

Each type of activity proposed to be regulatad by the
Sanctuary is stated below and described in terms »f its impact to
resources and uses. The status guo is also given in terms of
existing laws, regulations and their impacts to tie resources and
uses of the waters off the Olympic Peninsula.

B. 0il, Gas and Mineral Activities
1. Status Quo
a. Existing Requlatory Framewcrk

Pursuant to the 1392 reauthorization of the M1PRSA (P.L. 102-
587), no oil or gas leasing or pre-leasing activi:y shall be
conducted within the area designated as the Olywmplc Coast
National Marine Sanctuary. Thus, the preferred alternative
regarding the regulation of o0il and gas activitie: has been
statutorily mandated.

b. ITwpact to Resources

The existing regulatory framework protects tiie Sanctuary
resources from the harmful effects of oil and gas activities, It
has been concluded that many uncertainties regard.ing potential
impacts from 0OCS activities still exist, even in narine areas for
which there is far more information than for the Olympic Coast
(NAS, 1989; EPA, 1985; and NAS, 1985). However, ::ome potential
risks to the Olympic Coast from OCS oil and gas activities, and
the transportation of hydrocarbon products can be evaluated.

Offshore hydrocarbon exploration, developmeni:, and
production activities, including the transshipmeni. of crude oil
to the mainland, may cause unforeseen and potentiully substantial
discharges of o0il, both chronic and catastrophic, into the marine
environment. The sensitive marine resocurces of the Olympic Coast
may be threatened by: (1) well "blow-outs" caused by equipment
failure or damage, or geologic hazards; (2) oil spills and
pipeline leaks; (3) noise and visual disturbances caused by
drilling, the presence of drill rigs or platformns, work crews,
supply boats, and helicopters; (4) pollution associated with
aquatic discharges; and (5) short-term pipeline construction
upheaval. The impacts of oil and gas on the coastal and offshore
environment may ke intensified because of the remcteness of the
area. There are very few access points along the coast.

Further, most of the coastline is characterized by rocky
intertidal habitat which, when impacted by 0il anc gas, does not
recover for many years.

I1Y-20



Normal hydrocarbon operations can result in unintentional,
chronic, or small oil spillage. Since the Olympic Coast area has
had little history of hydrocarbon production, direct evidence
does not exist to illustrate the effects of exploration,
development, and production spills in these waters. Petroleum
products are, however, transported along the coast and through
the Strait of Juan de Fuca. Two oil spills, one from the General
M.C. Meiggs and the other from the Nestucca, have occurred
recently in coastal waters off Washington State. 0il spilled
from the barge Nestucca oiled beaches found within the boundary
of the Sanctuary. The reports of damages from these incidents,
as well as data from spills in other marine waters, serve as
examples of the types of impacts that can result from 0il related
accidents. Known threats to marine organisms that may result
from offshore oil and gas exploration, development, and
production are presented in Table 6.

0oCS oil and gas activities that would take place offshore in
Federal waters can negatively effect state territorial waters and
coastal environments. In addition to affecting marine organisms,
these activities can disrupt human uses of the marine environment
and the socioeconomic structure of coastal communities (MMS,
1990). Potential negative impacts to nearshore and coastal areas
include: the presence of processing facilities which also
involves problems of air pollution and disposal of processing
wastes; interference with port operations and stress on existing
port facility space and services; conflict with shore-based
operations which use offshore waters (e.g., commercial and
recreational fishing, whale-watching operations); and
socioeconomic impacts on affected coastal communities (Mead and
Sorenson, 1970; Cican-Sain, 1985; Freeman, 1985, MMS, 1990).

Further, the activities associated with oil and gas
exploration and development would introduce into the viewshed of
the Olympic Peninsula an interference with what is known and
valued as a nearly pristine undeveloped coastline. This value is
what makes the Olympic Peninsula aesthetically one of the most
magnificent natural environments remaining in the continental
U.S.

C. Impact to Uses

The status quo prevents offshore development of the outer
continental shelf within the Sanctuary and the introduction of 1-
2 offshore platforms into the area for the first time.

Associated with this direct development would be numerous
indirect increases in human activities such as increase in vessel
traffic, either servicing the platforms or transporting oil
(unless pipelines are used to offload the discovered resources),
increases in overflights from helicopters, increasing levels of
discharges, and increased urban development. Prevention of this
development will have a positive impact on fishing, and
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Table 6.

Known Threats to Marine Organisms from Jil and Gas

Exploration and Development.

Activitv/Facility

Exploration
Seismic
Profiling
Drilling

Boat Traffic

Cperation

Offshore facilities

Platforms
Well head

Support
Supply boats

Alrcraft

Transport
Pipelines

Pumping buoys
Barges/Tankers

Clean-up

©il on water
Skimmers
Burn-off
Chemicals

Grounded oil
Booms

Straw
Chemicals

Presence of craw

and equipment

Chronic Hazard Episodic/catastrophic Events

Sub-sur:ace noise,
Concussion

Siltaticn,
Turbidity increase

Noise,
"startle effect®

Sub-surface noise and
propeller hits

Intrusion
Leakage/seepage Blow-cut
Sub-surface noise and
propeller hits

Noise in the air

Leakage Rupture
Leakage

Bilge oil intrusion Ccllisior or grounding

Intrusion

Pcllutiorn--air
Toxicity of Chemical Pollutior--water

Pollutior ~-sediments
Disturbarce to sensitive
bird and mammal
populaticns on beaches by
human intrusion and
alrcraft activity

Dispersants

Habitat d=struction
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recreational and tourist activities in the area.

Exploration and development of oil, gas and mineral
resources involves extensive study of the offshore ecology and
geology. These studies will need to be undertaken by other
institutions.

2. Sanctuary Alternative
a. Sanctuary Action (Preferred Alternative)

Exploring for, developing or producing oil, gas or minerals
within the Sanctuary is prohibited.

b. Impact to Resources

The resources and qualities of the Sanctuary, particularly
the sea otters, pinnipeds and seabirds, kelp forests, rocky
shores and offshore islands, and the high water quality of the
area, are especially vulnerable to oil and gas activities. Only
partial protection would be provided due to the remaining threat
from potential o0il and gas development outside of the Sanctuary
boundary and from vessel traffic, particularly oil tankers,
transiting through and near the Sanctuary. However, NOAA is
working with the Coast Guard to address the threats from vessel
traffic. A prohibition on oil and gas activities within the
proposed Sanctuary is consistent with the prohibition on
alteration of, or construction on, the seabed as discussed below.

The prohibition will prevent activities in the Sanctuary
which could result in discharges associated with petroleum and
other mineral development potentially harmful to wildlife
(including many endangered species) in the area. This
alternative adds further protection than P.L 102-587 by
prohibiting mineral development (e.g., sand and gravel
development) which can have detrimental impacts to the benthic
and aquatic environments.

C. Inpact to Uses

There is presently no oil and gas development taking place
in the study area. Lease Sale #132 has been canceled and no
additional lease Sale activity is proposed through the year 2000.
The Sanctuary prohibition will eliminate all potential future
direct and indirect cil, gas and mineral activities in the area.
Activities such as tourism and fishing should benefit by the
prohibition.

C. Discharges or Deposits
1, Status Quo
a. Existing Regulatoryv Framework

Numerous laws and regulations administered by many local,
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state and Federal agencies exist governing the ccntamination of
coastal and ocean waters by discharges and deposits from a
variety of sources including point and non-point source
discharges, discharges of oil and hazardous substances (e.g., oil
from vessel bilges and toxic chemicals), overboard trash disposal
(e.g., discarded fishing nets and plastic trash), and ocean
dumping of dredge material.

The primary Federal, state and local lLaws, policies and
plans governing discharges include but are not limited to: the
Federal Water Polliution Control Act (the "Clean Water Act"™, CWA) ;
Title I of the MPRSA; the Coastal Zone Management Act; the Rivers
and Harbors Act; the Act to Prevent Pollution frca Ships, {(which
implements MARPOL 73/78, Annexes I and IT): the Marine Plastic
Pollution Research and Control Act (MPPRCA; (which amerds the Act
to Prevent Pollution from Ships and implements Annex V of MARPOL
73/78): the 0il Pollution Act of 1990 (OPA 20); tne Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA)
(which, together with section 311 of the CWA, provides for the
National Contingency Plan); EPA’s Administrative Regulations; the
Washington State Forest Practices Act (FPA) (RCW “hapter 76.09)
(which addresses the environmental impacts of forastry on the
coastal zone); and the State Water Polilution Centrol Act of 1972
(RCW Chapter 90.4&) which implements the Federal fater Pollution
Control Act at the state level (Many of these autiorities are
discussed in more detail in Appendix I).

Responsible agericies for implementing approp -iate
regulations and plans include, but are not limited to, the NOAA,
the EPA, COE, USCG, WDOE, and WDNR.

i. Point Source Discharges

NPDES permits are required by all municipal and industrial
dischargers that discharge poliutants from a poin‘: sourze into
navigable waters of the U.S., the waters of the contiguous zone,
or ocean waters. The WDOE is responsible for tae protection of
the quality of the state’s waters through the davelopment of
water quality control plans and the issuance of wi.ste discharge
permits. The coastal tribes receive their NPDES prermits directly
from EPA and do not network through the State agency.

The State of Washington is also responsible jor ensuring
that dischargers of water pollutants comply witlhi the conditions
of the issued NPDES permits. Thus, the WDOE works with EPA in a
program commonly raferred to as the "Compliance Assurance
Program." Pursuant to an MOA between EPA and WDOI', each agency’s
policies and responsibilities directed to enforcirg effluent
limitations and compliance schedules for NPDES were delineated.
The MOA sets forth the manner and extent to which the program
elements of inspections, tracking, enforcement, ard evaluation
are carried out.

ITI-24



ii. Non-Point Source Discharges

EPA has provided Washington State guidance on implementing
the provisions of EPA’s Anti-degradation Policy (40 CFR 131.12)
which is applicable to non-point source pollution as well as
point source pollution. Specifically, "where high quality waters
constitute an outstanding National resource, such as waters of
National and State Parks and wildlife refuges and waters of
exceptional recreational or ecological significance, that water
quality shall be maintained and protected" (40 CFR 131.12
(a) (3)). The non-point source provisions of the CWA 205(j), 208,
303(e) and 319 are subject to the anti-degradation policy and EPA
is developing additional guidance in this area.

Washington State manages non-point source pollution through
the FPA. The WDNR is the state agency with primary
responsibility to implement the Act. The FPA declares that it is
in the public interest for public and private commercial forest
lands to be managed consistent with sound policies of natural
resource protection and that coincident with the maintenance of a
viable forest products industry, it is important to afford
protection to forest soils, fisheries, wildlife, water quantity
and quality, air gquality, recreation, and scenic beauty.

The FPA created the Forest Practices Board to adopt rules
and regulations governing the details of forest practices
management consistent with the provisions of the Act and the
Forest Practices Advisory Committee. The Advisory Committee
appointed two regional advisory committees to recommend region-
specific rules and regulations.

The FPA establishes a permit process governing forest
practices on private and public forest lands in the state, except
on Federal lands. The FPA gave counties in which forest
practices are proposed a significant role in the process. DNR
may not approve portions of applications concerning conversion to
another use to which counties object, though the Department may
appeal the county’s objection to the Forest Practices Appeals
Board which was created by FPA to hear such disputes. Both
Clallam and Jefferscn Counties have waived their right to review
forest practices not involving conversion to another use under
the FPA in an effort to streamline the process.

In terms of coastal zone management, the FPA supersedes the
Shoreline Management Act in some cases. FPA specifies that in
relation to "shorelines", the forest practice regulations to be
adopted by the Forest Practices Board v,...shall be the sole rules
applicable to the performance of forest practices, and
enforcement thereof shall be solely as provided..." in the FPA.
It is further stipulated that no substantial development permit
v, ..shall be required under chapter 90.58 RCW for the
construction of up to five hundred feet of one... rocad or segment
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of a road provided such road does not enter the shorelire more
than once," and except under unusual conditions. and finally,
FPA provides that "[a|ny powers granted by chapter 90.58 RCW
pertaining to forest practices...are expressly limited to lands
located within ‘shorelines of the state’ as definel in RCW
90.58.030. DNR and DOE (for water quality) are emoowered to make
an inspection after any forest practice.

iii. Hagzardous waste, oil and -rash disposal

Discharges of o0il and hazardous substances arz: regulated
under the CWA, OPA 90 and CERCLA, with discharges »y seagoing
ships of o0il, oily mixtures and noxious ligquid substances also
regulated under the Act to Prevent Pollution from 3hips. The CWaA
and CERCILA provide for the National Contingency Plan (40 CFR Part
300), under which the Coast Guard serves as the lead agency for
responding to discharges of o0il and hazardous subs:ances.

Discharges by ships of plastics and other garbage is
regulated under MARPOL by the USCG {(regulations appear at 33 §
CFR 151.51 to 151.77.

iv _Ocean Dumping

The COE has permitting authority, with EPA review and
approval, over dumping of dredged material in watei s lying
seaward of the baseline from which the territorial sea is
measured pursuant to Title I, section 103 of the MI’RSA. COE also
issues permits for discharge of dredged material irnto navigable
waters in internal waters pursuant to section 404 «f the CWA.

EPA has permitting authority for ocean dumping of naterials other
than dredged materials pursuant to Title I, sectilor: 102 of the
MPRSA.

The regulations under Title I of the MPRSA prcvide for
special recognition of nationally significant marire areas, such
as marine sanctuaries established pursuant to Title IIT of the
MPRSA.

b. Invact to Resources

Although water quality off the Olympic Peninstla is
considered to be good, there is evidence of potential water
quality problems in limited parts of the Sanctuary. There is
also pressure to develop the coastline of the sanctuary. Faced
with severe economic hardships and limited developrent
alternatives, the populations in the coastal watersheds are
seeking ways to diversify their timber-based econories. This
includes plans to expand harbors, build casinos, restaurants,
hotels and other recreational facilities as well as promote eco-
tourism. With this development comes the associated need for
dredging and dredge disposal activities, and expanded point and
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non-point source pellution.

Further, there are some efforts to manage non-point source
pollution from upland uses in portions of coastal watershed
pursuant to the FPA. However, there is little associated coastal
monitoring of the health of the kelp and eel grass beds of the
Strait and coastal areas to assess the effectiveness of the
management initiatives. There also lacks sediment standards for
streams entering the proposed sanctuary.

Ocean dumping, municipal outfalls, and dredged material
disposal can smother benthic biota and introduce substances into
the marine environment, which may affect fish, bird, mammal, and
algae resources. In addition to reducing overall water quality
and lessening the aesthetic appeal of the area, the discharge of
litter may harm marine mammals that sometimes ingest or become
entangled in such litter.

Thus, under the existing regulatory regime, the coastal
ecosystem will continue to receive little attention due to the
multi-jurisdictional nature of the coastal watersheds, the low
priority assigned to it by state and Federal agencies due to its
remoteness and assumed pristine quality, and the immediate need
for economic development. Management efforts will continue in a
piece-meal fashion with no coordinated comprehensive planning and
regulatory watershed initiatives.

C. Impact to Uses

The status quo alternative would continue to provide for
increasing development in the watersheds adjacent to the
sanctuary with no overall plan to minimize the impacts on the
coastal ecosystem. Although the population is expected to grow
very slowly, efforts are underway to diversify the economy and
attract increased tourism to the coast.

2. sanctuary Alternative (Preferred)
a. Sanctuary Action

Discharging or depositing, from within the boundary of the
Sanctuary, any material or other matter is prohibited except:

(i) fish, fish parts, chumming materials or bait used in
or resulting from traditional fishing operations in the
Sanctuary;

(ii) biodegradable effluent incidental to vessel use and
generated by marine sanitation devices approved in
accordance with Section 312 of the Federal Water Pollution
Ccontrol Act, as amended, (FWPCA) 33 U.S.C. 1322 et seq.:
(iii) water generated by routine vessel operations (e.d.,
cooling water, deck wash down and graywater as defined by
Section 312 of the FWPCA) excluding oily wastes from bilge
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pumping;
(iv) engine exhaust:

Discharging or depositing, from beyond the biundary of the
Sanctuary, any material or other matter that subs:2quently enters
the Sanctuary and injures a Sanctuary resource or quality is
prohibited except those listed in (i=-iv) above.

b. Impact to Resources

The intent of this prohibition is to protect the Sanctuary
resources and qualities from the harmful effects of land and sea-
generated point and non-point source pollution, such as, but not
limited to, trash and oil disposal by vessels and pollutant
loading from adjacent land use practices.

By maintaining the high water quality of the ecosystem off
the Olympic Peninsula, the organisms responsible ior primary
productivity at the base of the food chain, the ccastal wetlands
and estuarine habitats will be protected from the direct effects
of pollutant loadings. Benthic biota will be protected
especially from smothering and turbidity increases from the
dumping of dredge material. Fish, seabirds, turtles, and marine
mammals will be protected from direct negative impacts such as
entanglement in discarded trash and infection from degraded water
quality, and will benefit from the indirect effects of protected
habitats and enhanced prey abundance,

C. Impact to Usesg

Overall, the impact of this regulation on humin uses as well
as the Sanctuary resources and qualities is expectaxd to be
beneficial. No existing human uses will be terminited with
designation and in the long~term, many activities such as fishing
and tourism will continue to benefit from the main:enance of the
high water quality of the area.

In accordance with section 304(c) (1) of the MPRSA, 16 U.S.cC.
1434 (c) (1), NOAA may regulate existing permits through
certification which may include imposition of term: and
conditions consistent with the purposes for which ihe Sanctuary
is designated. Permits issued after the date of designation are
subject to a review process which may include addec terms and
conditions or objection to issuance, as necessary {0 protect
Sanctuary resources and qualities. Any applicatior for an
amendment, renewal or extension to an existing pernit is
considered a new permit in which Case NOAA must approve of the
issuance of the permit.

NOAA will work within the existing process, rsther than
Create an entirely new regulatory review and approval procedure,
governing discharge activities in the Sanctuary and coastal
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watersheds. NOAA intends to minimize any additional
administrative burden on those dischargers that are required to
obtain a NPDES permit for discharges that affect, or may affect
the Sanctuary, while at the same time, ensure that the existing
process addresses the special concerns of the Sanctuary and it’s
resources and qualities. 1In addition, a close working
relationship between the Sanctuary and existing authorities and
affected users will necessitate the identification and exchange
of information relevant to the maintenance of the area’s high
water quality, and the protection and conservation of resources
and qualities of the Sanctuary.

Consistent with the MPRSA primary objective of protecting
the Sanctuary and its resources, (Section 301 (b) (5) of the MPRSA,
16 U.S.C. § 1431(b) (5)), the Sanctuary regulations address
discharges within the Sanctuary boundary (15 CFR 925.5(a) (2)) as
well as those discharges outside of the Sanctuary boundary that
enter and injure Sanctuary resources and qualities (15 CFR
925(a) (3)).

Specific impacts to uses of the area that involve discharge
into the Sanctuary are discussed in more detail below.

i. Vessels

The impact of this regulation on vessel operations is
expected to be minor. 0il discharges are presently regulated
under, e.g., the CWA, OPA 90 and MARPOL. The disposal of non-
biodegradable and other potentially harmful trash is already
regulated by MARPOL. The exemptions from this regulation are
designed to allow continued use of the Sanctuary by vessels that
do not appear to threaten Sanctuary resources and qualities.
Thus, fish, fish parts, chumming materials and bait used in, or
resulting from, traditional fishing operations within the
Sanctuary (exhaust, vessel cooling waters, and approved marine
sanitation wastes) are specifically exempted from the
prohibition.

ii. Dredge Disposal Activities

There are no dredge disposal activities occurring in, or
near the Sanctuary at the time of designation. The regulation
would prohibit the designation and use of any new dredged
material disposal sites within the Sanctuary. Dredge disposal
activities outside the boundaries of the Sanctuary that enter and
injure Sanctuary resources and gualities are prohibited.

iii. Point Source Discharges

There are no point-source discharges entering directly into
the Sanctuary. Discharges and deposits from point sources
entering indirectly into the Sanctuary, pursuant to any valid
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permit existing on the effective date of these reculations, are
allowed subject to all prohibitions, restrictions and conditions
validly imposed by any other authority of competert jurisdiction,
provided, however, that NOAA may regulate the exercise of these
existing permits as necessary to achieve the purpcses for which
the Sanctuary was designated,

In consultation with scientific institutions and local,
State, Tribal and Federal governments, NOAA will consult with the
permittees and the relevant permitting authorities to determine
means of achieving the Sanctuary purposes. If additionazl
constraints are necessary, NOAA will work with the permittees and
permitting authorities to determine the necessary level of terms
and conditions to provide adequate protecticn of tae Sanctuary’s
resources and qualities.

The requirement of NOAA certification of exis:cing permits
for, e.g., municipal and industrial sewage, will eisure NOAA
consideration of potential impacts on Sanctuary resources and
qualities.

New proposals for permits, licenses, or other authorizations
after the effective date of Sanctuary designation, e.qg., allowing
the discharge of municipal and industrial sewage would be subject
to Sanctuary review to ensure that Sanctuary resosu-ces and
qualities are protected from injury.

When existing permits are submitted for renawal, they would
be reviewed as a new permit. NOAA will evaluate the activity to
determine whether there would be any negative effects to water
quality or resources, whether the permittee has couplied with
permit standards, and, if necessary, decreased discharges and/or
increased treatment standards due to the presence of the
Sanctuary.

This regulation could thus result in additionel costs to
existing and future dischargers if the Sanctuary were to
determine that a higher level of treatment o~ other, more
expensive disposal methods were preferable in order to ensure
Sanctuary resources and qualities are protected. 7The reguirement
of Sanctuary certification or approval of permits for point
source dischargers will ensure that these potentially harmful
activities receive special consideration from the Sanctuary’s
perspective.

iv. _Non-Point Source Discharges

Land-based non-point source discharges within watersheds
adjacent to the Sanctuary that drain into the Sanctuary will be
monitored to ensure the activity is consistent with the goals of
the Sanctuary and that Sanctuary resources and qualities are
protected. If evidence arises that Sanctuary resources and
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qualities are threatened, NOAA intends to work with existing
regulatory agencies and responsible parties to determine
appropriate measures toc prevent the threat of injury to Sanctuary
resources and gqualities.

D. Historical Resources
1., S5tatus Quo
a. Existing Requlatory Framework

Under this alternative any historical resources (as defined
by Sanctuary Program and Sanctuary regulations to include, inter
alia, archeological, paleontological, or cultural resources) will
remain subject to the existing management regime. The existing
Federal regulatory regime includes the National Historic
Preservation Act of 1966 (NHPA), 16 U.S.C. 470 et seq., the
Archeological and Historical Preservation Act of 1974, 16 U.5.C.
469 et seq., the Abandoned Shipwreck Act (ASA) of 1987, 43 U.S.C.
2101 et seq., and the Archeological Resources Protection Act of
1979 (ARPA), 16 U.S.C. 470aa et sed. Permits are issued by the
State Office of Archeology and Historic Preservation, within the
WDCD, for those historic resources in State waters pursuant to
the State Historical Societies-~Heritage Council-Archeology and
Historic Preservation Act (Chapter 25-48 WAC and Title 27 RCW).

Before any archeological excavation of a site of tribal
significance, the State Office of Archeology and Historic
Preservation consults with the Tribe regarding mitigation
measures to be incorporated into the permit. Title 43 CFR Part 7
of the ARPA requires that before issuing a permit a Federal land
manager shall provide notice to the interested tribes, and within
a 30-day period discuss tribal interests, including ways to avoid
or mitigate potential harm or destruction such as excluding sites
from the permit area. Such agreed upon mitigation measures shall
be incorporated into the terms of the permit. The Federal land
manager may enter into agreements with an Indian tribe to
determine locations for which the tribe wishes to receive notice
of permits.

Within the framework of the status quo, any historical
resources known to be within the proposed sanctuary, especially
those that are on the National Register listing under the NHPA,
will be carefully monitored by Sanctuary staff. 1In addition, any
activity that could lead to the discovery of historical resources
will be carefully monitored. The Sanctuary manager will try to
ensure that adequate information is available regarding the
national significance of these resources and appropriate
management measures are in place.

b, Inmpact to Resources

Existing regulatory authorities provide some protection for
underwater historical resources in the Sanctuary. Guidelines
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published by the NPS assist the states and Federal agencies in
developing legislation and regulations to carry ott their
management responsibilities regarding shipwrecks in accordance
with the provisions of the ASA.

The NHPA mandates that Federal agencies constlt with the
Advisory Council on Historic Preservation before engaging in any
undertaking that could affect historic resources,. Consultation
with the expertise of this Council provides Federal agericies with
an opportunity to ensure their proposed activities are
technically adequate and that any plans to salvage historical
resources take into account preservation reguirements for the
long-term protecticn of the resources.,

Under the state permitting process, archeological and
historical/cultural resources can be excavated and as much as 90%
of the value of the salvaged objects may remain in private
ownership. The State has priority in determining vhich of the
10% of the artifacts are to remain in the public domain. This
regime provides the public access to the historica . resources for
educational or research purposes before being turnod over to
private ownership. Further, guidelines in permits granted to
permitees ensure that the marine benthic environment is protected
during salvage or research activities on historica . resources
within State waters pursuant to the State Environmental
Protection Act (SEPra).

C. Impact to Uses

Salvage operations in State waters are subject to permits by
the WDCD as described above. Salvors are required to obtain a
permit after consulting with the coastal tribes {ii excavations
involved artifacts of tribal interest) and assessing the impacts
to resources in the vicinity of the operation. ‘the salvor may
retain up to 90% of the value/artifacts salvaged fcllowing
inspection by the State Archeologist. There is no coordination
in policy for salvage operations occcurring in State and Federal
waters.

2. Sanctuary Alternative (Preferred)
a. Sanctuary Action

Moving, removing or injuring, or attempting to move, remove
or injure, a Sanctuary historical resource is srohikited.
This prohibition does not apply to moving, rem>ving or
injury resulting incidentally from traditioral fishing
operations.

b. Impact to Resources

Under this alternative, moving, removing or injuring or
attempting to move, remove, or injure a Sanctuary h .storical
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resources without NOAA approval will be prohibited (see the
introduction to Part III). Sanctuary management of historical
resources under the authority of the MPRSA shall be consistent,
to the extent practicable, with the Federal archeological program
by consulting the Uniform Regulations, ARPA (43 CFR Part 7), the
Secretary of the Interior’s Standards and Guidelines for
Archeology and Historic Preservation (48 CFR 44716, Sept. 29,
1983) and other relevant Federal regulations. NOAA also intends
to work closely with the WDCD and the State Historic Preservation
Ooffice (SHPO) regarding approval to move or remove abandoned
shipwrecks, title which is held by Washington State.

Management of historical and cultural resources of
significance to the tribes will be managed so as to protect other
Sanctuary resources and the interests of the governing body of an
Indian tribe(s) in such historical resources. If an Indian tribe
determines that a historical resource of tribal significance
should be researched, excavated or salvaged, the Sanctuary
manager may issue a Sanctuary permit if the criteria for issuance
have been met. The terms and conditions of the permit will
ensure that the Sanctuary program has access to artifacts and
research results for education purposes and that the artifacts
are placed in a location agreed upon by the interested Indian
tribes.

This regulation is necessary in order to protect these
valuable resources for research and interpretation. 1In addition,
during its review of a request for a Sanctuary permit, NOAA would
consider the impacts of the proposed activity on adjacent
Sanctuary resources and qualities such as benthic communities and
associated fish populations.

C. Impact to Uses

Human activities that "take® a historical resource would
require Sanctuary approval (however, see exception in regulation
for certain fishery activities). Such approval would only be
given under specific circumstances such as for research or
education purposes. Where this responsibility overlaps with
other state and Federal agencies the Sanctuary would coordinate
its review with the appropriate agency. Most archeological work
being conducted is related to the culture and history of the
coastal tribes. Shipwrecks that have occurred along the coast
have disintegrated due to the high energy environment that
characterizes the Pacific Northwest. As only a few uses "take"
historical resources, the impact of this regulation on uses is
expected to be minor.

I¥I-33



A, Alteration of or Construction on the Scabed
1. Status Duo
a. Existing Requlatory Frameworl]:

The most relpvant legislation pertaining o the aiteration
of, or construction on, the seabed includes Section 10 of the
Rivers and Harbors Act Bection 404 of the CWA: Title ¥ of the
MPRSA; the Submerged Lands Act; the Cuter Continental Shelf Lands
Act; and the Washington State Submerged Lands ict.

The primary Pederal agenciss affected include, but are not
limited to, the 0K and ®PA. The WDNR is the primary state
agency.

b. Ipact to Resources

‘nder this alternative, the benthic resources and the
various substrates of the Sanctuary will contirue to be protected
by the existing management regime and existing staite and Federal
regulations governing activities on the seabed will still apply.
There will be no special consideration of the seajsed as an
environment that provides a variety of habitats tiat, in turn,
support the rich colonies of kelp and other algae. benthic
invertebrates and asgsociated organisms dependent 'ipon these
habitat assemblaces.

Activities such as sand and gravel mining and dredge
disposal may cause loss of sediment and associate disruptions in
benthic, kelp anc algae communities from erosion of habitat and
smothering of organisms from increased turbidity :nd particle
deposition. The benthic communities off the nortlern Olympic
Peninsula are rich feeding grounds for marine mamrals and
seabirds and development activitie could seriousiy interfere
with marine mammal and seabird ecology.

Co ITmpact to Uses

Harbor maintenance activities are predicted to increase,
particularly at Neah Bay and La Push including dredging. The
alternatives for dredge disposal sites may include ocean
disposal. There is also interest in mining gravel deposits off
of Cape Flattery which may result in loss of fish habitat and
fishing grounds. These activities may diminish the ecological
and aesthetic value of the Sanctuary.

2. Sangtuary Alternative {Preferrecd)
a. . _Sanctuary Action

Drilling into, dredging or otherwise altering the seabed of
the Sanctuary; or constructing, placing or abandoning any

structure, material or other matter on the seibed of the
Sanctuary, is prohibited except as an inciden-:al result of:
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(i) Anchoring vessels;

(ii) Traditional fishing operations;

(iii)Installation of navigation aids;

(iv) Harbor maintenance in the areas necessarily associated
with Federal projects in existence on the effective
date of Sanctuary designation, including dredging of
entrance channels and repair, replacement or
rehabilitation of breakwaters and jetties; or

(v) Construction, repair, replacement or rehabilitation of
docks or piers.

. Impact to Resources

The intent of this prohibition is to protect the resources
and qualities of the Sanctuary from the harmful effects of
activities such as, but not limited to, archeological
excavations, drilling into the seabed, strip mining, laying of
pipelines and outfalls, ocean mineral extraction (including but
not limited to sand mining), and dumping of dredge spoils and
offshore commercial development that may disrupt and/or destroy
sensitive marine benthic habitats. ‘

(o Tmpact to Uses

New activities, for example, development of new breakwaters,
new applications or requests for offshore commercial development
projects such as, but not limited to, placement of artificial
reefs, gravel mining and dredge disposal would be prohibited. No
new dredge disposal sites will be allowed within the Sanctuary.

Since harbors are excluded from the Sanctuary boundary, all
harbor activities within the exclusion zones would be excluded
from the scope of regulations. The construction of new docks and
boat ramps in the Sanctuary will require NOAA approval.

F. Taking Marine Mammals, Turtles, and Seabirds
1. Status Quo
a. Existing Management Regime

The MMPA, ESA, and the MBTA are the principal Federal
authorities, and the wWildlife Code (RCW 77), the Fisheries Code
(RCW 75), and the Hydraulic Code (RCW 75.20) are the Washington
gtate authorities for the protection and conservation of marine
wildlife. Agencies involved in the administration of these
measures include the NMFS, the USFWS, WDF, and WDW.

L. Impact to Resources

Under this alternative the MMPA and the ESA would provide
protection to the marine mammals, turtles and seabirds of the
Sanctuary--both prohibit the taking of specific species protected
under those Acts. Taking is defined as meaning: 1) for any sea
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turtle, marine mammal or seabird listed as either endancered or
threatened pursuant te the Endangered Species Act, to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, collect or
injure, or to attempt to engage irn any such conduct; and 2) for
any other sea turtle, marine mammal or seabird, thz term means to
harass, hunt, capture, kill, collect or injure, or to attempt to
engage in any such conduct.

The MBTA cod:fies a series of conventicons betveen the U.S.
and Great Britain, Mexico, Japan and the states that comprised
the former USSR providing protection of the migrato>ry birds, and
their nests and eggs from taking, killing, possessing, selling
and other specified forms of exploitation. Such a>ts are allowed
only via permits (regarding marine mammals except sea otters, see
the discussion of fishing for information on the f . ve year
incidental take exemption for commercial fishermen established by
the 1988 amendments to the MMPA dus to expire in October of
1993). These rescurces will continue to be protaecied on a
species basis but not under the special purview of the Sanctuary
management regime which provides the authority to nanage uses for
the protection of the ecosystem.

G, Impact to Uses

All users of the Sanctuary are prohibited fron taking any
marine mammal or endangered or threatened seabirds and turtles
unless in possession of a permit. For instance, ircidental
taking of an endangered species in the course of fishing is
prohibited except under special circumstances. All taking of
migratory birds is pronibited by the MBTA without ¢ permit, and
permits are not granted for taking in the course ot fishing.

2. Sanctuary Alternative {Preferred)
A, Sanctuarv aAction

Taking any marine mammal, turtle or seabird ir or above the
Sanctuary is prohibited, except as authorized by the
National Marine Fisheries Service or the United States Fish
and Wildlife Service under the authority of the Marine
Mammal Protection Act, as amended, (MMPA)}, 16 U.S£.C. 1361
et seq., the #Indangered Species Act, as amended (ES2), 16
U.S5.C. 1531 et sgeg., and the Migratory Bird Trzaty 2ct, as
amended, (MBTAj, 16 U.S.C. 703 et seq., or pursuant to any
treaty with an Indian tribe to which the Unitei States is a
party, provided that the treaty right is exercised in
accordance wifh the MMPA, ESA and MBTA.

Taking is defined as meaning: 1) for any sea tirtle, marine
mammal or seabird listed as either endangered »>r threatened
pursuant to the Endangered Species Act, to hariss, harm,

pursue, hunt, shoot, wound, kill, trap, captur:, collect or
injure, or to attewmpt to engage in any such conduct; and 2)
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for any other sea turtle, marine mammal or seabird, the term
means to harass, hunt, capture, kill, collect or injure, or
to attempt to engage in any such conduct.

b, Tmpact to Resources

The proposed prohibition would overlap with the MMPA, MBTA
and ESA but strengthen protection by imposing Sanctuary fines for
violations of the provisions of the Acts. This regulation
includes all marine mammals, sea turtles, and seabirds in or
above the Sanctuary.

This regulation would not affect any users other than those
already regulated. However, upon violation of this Sanctuary
regulation the MPRSA (Section 307) allows NOAA to assess civil
penalties as high as $100,000 for each violation. The status quo
sets maximum sanctions as follows: The MBTA sets maximum
criminal fines at either $500 or $2,000 per violation, depending
on the violation. The MMPA sets maximum civil penalties at
$10,000 and maximum criminal penalties at $20,000. The ESA sets
maximum civil penalties at $500, $12,000, or $25,000 per
violation, depending on the violation and maximum criminal fines
at $50,000 (the statutes also provide for imprisonment for
criminal violations). Thus this Sanctuary regulation may further
deter violations. In addition, since civil penalties received
for violation of Sanctuary regulations go back into the Marine
Sanctuary Program, mnmore directed efforts can be implemented to
protect these valuable natural resources.

C. Impact to Uses

As indicated above, this regulation will not affect any uses
other than those already regulated which include fishing, whale
watching, overflights and commercial development that may take
marine mammals, seabirds or turtles.

G. overflights
1. Status Quo
a., Existing Requlatory Framework

overflights are regulated by the Federal Aviation
Administration (FAA). Current FAA regulations specify minimun
altitudes over open water, unpopulated and populated areas which
are codified in 14 CFR Parts 91-95. The only restrictions for
aircraft flying over the Sanctuary are minimum altitudes of 500
feet from any person, vessel, vehicle or structure. Helicopters
may be operated less than 500 feet from the ground if the
operation is conducted without hazard to persons or property on
the surface. Each person operating a helicopter must comply with
any routes or altitudes specifically prescribed for helicopters
by the Administrator of the FAA. The FAA has established a 2000
ft. advisory for aircraft flying over National Parks, Wildlife
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Refuges and Wilderness Areas.

Thus, all aircraft flying over the Sanctuary can legally fly
unrestricted. When there are military operations within the
MOA’s over the Peninsula, non-military airplanes stay below 1200
ft. Most aircraft that land at airports on the Feninsula (Sekiu,
Quileute, Copalis) are small recreational airtaxi or commuter
Planes.

b, ipact To Resources

Compared to areas around more congested population centers,
the air traffic patterns above the Sanctuary are light. However,
the minimum altitude requirements do not prevent iircraft from
disturbing the marine mammal, pinniped and particilarly sensitive
seabird colonies of the Sanctuary. Low level ove-flights of
ecologically sensitive coastal areas are know to cause
disturbance and even fatalities of marine wildlife. Nesting
colonial seabirds are especially vulnerable to no se disturbance
from overflights in that a startle reaction may rocsult in eqqg
destruction, or vulnerability of chicks to prey. Migrating and
foraging cetaceans are also known to change their behavior
patterns when approached by aircraft flying at lov levels.

C. Impact To Uses

Under the status Guo, recreational and comnuter aircraft
will continue to tfly over the Peninsula and the Senctuary. There
will be no regulations of overflights that protect the
ecologically sensitive habitats of the Sanctuary.

2. Sanctuary Alternative (Preferred)
a. Sanctuary Action

Flying motorized aircraft at less than 2,000 feet above the
Sanctuary and within one nautical mile of the Flatcery Rocks,
Quillayute Needles, or Copalis National Wildlife R:fuges or at
less than 2,000 feet above the Sanctuary within on: nautical mile
seaward from the coastal boundary of the Sanctuary is prohibited,
except as necessary for valid law enforcemert burposes, for
activities related to tribal timber operations conducted on
reservation lands, or to transport persons or supp..ies to or from
reservation lands as authorized by a governing bod'r of an Indian
tribe.

b. Inpact to Resources

The prohibition on overflights below 2000 feet (610 m) is
designed to 1limit potential noise impacts, particularly those
that might startile hauled-out seals and sea lions, sea otters or
birds nesting along the shoreline margins of the Seénctuary.
Intrusive overflights during sensitive biological reriods will
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therefore be minimized. The 2000 foot minimum was chosen to be
consistent with the already existing FAA advisory over the
National Park and Wildlife Refuge areas adjacent to the
Sanctuary.

C. Impact to Uses

overflights over the Sanctuary within one nautical mile
seaward of the offshore islands and the coastal boundary will be
required to remain at least 2000 ft. above ground level.
Exceptions will be allowed, if necessary, to respond to an
emergency . threatening life, property, or the environment,
landings or takeoffs from Copalis, Quileute, or Sekiu airports,
or for valid law enforcement purposes. Further, tribal
operations that involve overflights to facilitate access to
tribal lands are exempt from the regulation pursuant to treaty
rights of access to reservation lands.

H. Vessel Traffic
1. Status Quo
a. Fxisting Requlatory Regime (Preferred)

NOAA does not propose to promulgate vessel traffic
regulations. Vessel traffic, however, will be placed in the
scope of regulations. This preferred alternative, to give NOAA
the authority to regulate vessel traffic in the future, but to
work within the existing management framework with designation,
will enable NOAA to work with the USCG, Washington State OMS, and
WDOE on appropriate action to protect the resources of the

Sanctuary.

The principal legislation and conventions governing vessel
traffic include: OPA 90 (P.L. 101-380); MARPOL 73/78 and its
Annexes I, II, and V; Ports and Waterways Safety Act;
International Convention to Prevent Collisions at Sea; and the
Washington State 0il and Hazardous Substance Spill Prevention and
Response Act (RCW 90.56, RCW 43.21I, and RCW 88.46). The
responsible agencies are the USCG, Canadian Coast Guard, IMO,
Washington State OMS, and WDOE (Appendix 1I). The resource
assessment discusses the roles and authorities of each agency in
greater depth.

There is a CVIMS in the Strait of Juan de Fuca with
designated inbound and outbound lanes on the U.S. and Canadian
sides of the international border, respectively. No vessel
greater than 125,000 dead weight tons may pass east of Port
Angeles and all tankers passing into Puget Sound nust be
accompanied by a pilot and one (and soon to be two) escort tugs.

outside of the Strait of Juan de Fuca there are voluntary
agreements by maritime associations to coordinate the movement of
coastwise tanker traffic and tank barge traffic. Under these
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agreements, tankers transiting along the coast remain at least 50
nautical miles from shore unless entering a port of call. Barges
follow agreed upon lanes within 5 and 10 miles from shore
pursuant to the crabber-tugboat agreements negotiated yearly.

The future of these agreed upon lanes, however, is uncertain.

There are no tugs specifically dedicated for emergency
response in Puget Sound, the Strait of Juan de Fuca or Grays
Harbor. There have been a number of near misses when vessels
have lost power either off the coast or in the Straits.
Likewise, there have been collisions off the Strait of Juan de
Fuca (Tenyo Maru in 1991) and barges punctured ofFf the coast
(Nestucca, 1988) which have resulted in oil spills. However, the
Strait of Juan de Fuca Emergency Towing Vessel Task Force has-
been formed and is charged with the mission of @s tablishing,
maintaining, and operating an emergency towing vessel in the
Strait of Juan de Fuca.

NOAA has been working closely with the USCs n
recommendations to the IMO to designate an area f-om tha
shoreward boundarvy of the Sanctuary to 25 nautica . miles off the
outer coast as an Area toc be Avoided (ATBA) . This ATBA will
ensure enough time, in the event of an engine fai ure aboard a
vessel or other disabling accident, for a tug to _.ntercept the
possibly eastwardly drifting vessel during a worst-case storm
before it grounds on the shoreline of the Sanctua:vy.

The USCG will recommend to the IMO in June, 1994 that an
ATBA be established off the western Washington coest. ATBA’s are
areas within defined limits in which either navigetion s
particularly hazardous or in which it is exceptiorally important
to avoid casualties, and which stould be avoided ky all ships, or
certain classes of ships (IMO, 1991). Should the request to
establish an ATBA not be forwarded to the IMO, or not approved by
the IMO, NOAA will reconsider it’s options to address vessel
traffic issues at that tine.

The ATBA would, in effect, create a "buffer zone", This
zone would provide sufficient time for response vessels to arrive
on the scene of a maritime emergency. Additionally, creation of
such a zone would provide time for emergency teams ashore to be
notified, contingency plans to be activated, and saould there be
a spill, some weathering to occur which would redu-e the risk of
damage to the shoreline.

b. Impact to Resources

With the proiected increase in the number cf ressels
approaching the Strait of Juan de Faca, it is only a matter of
time before the coast axperiences another vessel related
accident. Such an event, either collision or a grounding due to
loss of power or steering control or human error, vould likely
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result in a spill of hazardous material. The rocky intertidal
areas and the productive food chain off the Pacific coast are
extremely sensitive to damage by oil or other pollutants. This
is an area with little coastal access and most booms are
ineffective during common winter storms.

C. Juopact to Uses

Under the Status Quo, uses will be subject to the outcome of
the contingency and response planning initiatives by Regional
Marine Safety Committees of the OMS, WDOE and the USCG. There
will continue to be no restriction on vessel traffic movement
along the coast, and barges and foreign vessels will be able to
transit as close to shore as they choose. However, OMS requires
all vessels to comply with contingency and prevention plan
requirements. If a spill occurs, as it has in the past, there
will be serious consequences to the region. Spills interfere
with subsistence gathering of intertidal biota, as well as treaty
and non-treaty fisheries for salmon, groundfish, halibut, and
shellfish. There are substantial impacts to shore birds,
seabirds, and marine mammals. Tourism to the coast will also be
affected.

The USCG and the OMS are studying various prevention and
response proposals to increase marine safety in both inshore and
offshore waters. Escort tugs for tanker traffic inside the
Strait of Juan de Fuca, tanker free zones, contingency plans,
etc., have all been considered and regulations have been
implemented.

2. Sanctuary Alternative
a. Sanctuary Action

NOAA will regulate vessel traffic either by prohibiting all
vessels, or vessels carrying hazardous substances, from
transiting the Sanctuary, or by creating defined vessel traffic
lanes for vessels to follow when transiting along the coast.

b, Impact to Resources

Sanctuary regulations would ensure that Sanctuary resources
are protected from vessel related incidences occurring as a
result of domestic vessel traffic. Regulations would likely
apply to ships carrying hazardous cargo, appropriate distances
from shore, contingency plans, and vessel and crew standards.
However, Sanctuary regulations would have no applicability to
foreign vessels.

C. Impact to Uses

A prohibition on vessel traffic within the Sanctuary, or the
regulation of vessel traffic within the Sanctuary, can seriously

ITT-41



undermine the ongwing efforts to address vessel safety, cause
undue economic hardship to a point where the cost: outweigh the
benefits, or increase the risk of collisions at sc:a. Further,
another management layer will cause added confusion to an already
complicated but well coordinated vessel managemen: regime.

This is an alternative that highlights the dclicate balance
between too much and too little vessel traffic regulation. The
entrance to the Strait is a highly congested ar=a due to the
presence of tankers, freighters, tugs and barges, and fishing
vessels. Any reqgulations or management actions that further
restrict vessel traffic on the approaches to the Strait,
especially if promulgated by multiple authorities will cause
greater risk of an accident, especially given the multilingual
profile of mariners entering the Strait.

A prohibition on vessel traffic, or establishment of
specific lanes along the coast will also minimize the flexibility
of barges to negotiate the area in various weathe:r conditions.

At a certain point, decreasing flexibility among rariners, and
complicating the management regime increaszes the risk of an
accident and conseguent damage to Sanctuary resocurces.

I. Fishing, Kelp Harvesting, Agquaculture
1. Status Quo (Preferred)
a. Existing Requlatory Framework

Fishing and aguaculture are not listed in the scope of
regulations. Principal fishing legislation and regulations
include: Washington Fish and Game Code, Fishery Management Plans
(FMP’s) promulgated pursuant to the MFCMA (16 U.s.C. §§ 1801 et
seq (Groundfish Management Plan, Salmon Management Plan),
International Pacific-Salmon Treaty, and the International
Halibut Treaty, and the Boldt Decision. The implementing
authorities include the NMFS, the PFMC, the WDF, the WDNR, and
the International Halibut Commission. (Appendix I). Kelp
harvesting, howevar, is in the scope of regulations.

b. Iupact to Resources

The fishery management regime is highly cocrdinated and
extremely complex. The harvest of fish stocks are coordinated
between Oregon, California, Alaska, Canada, and wi:hin Washington
State, between treaty (among 23 tribes along the oiter coast,
Strait of Juan de Fuca and Puget Socund) and non-tr:aty fishers
(sport and commercial). The management regime for salmon
allocates harvest by fish originating from specifi: watersheds.
Management coordinates hatchery production and monitors the
status of the weakest natural runs originating fron specific
river systems.

Carrently, there is no salmon or shellfish agilaculture
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occurring within the Sanctuary. However, there are numerous
tribal and state operated hatcheries that release salmon into
streams entering the Sanctuary.

There is very limited kelp harvesting occurring within the
sanctuary. The Lummi and Klallam Tribes harvest small amounts of
Kelp near Neah Bay for a l1imited herring-roe-on-kelp fishery.
There is interest in commercially harvesting kelp in the Strait
of Juan de Fuca and the WDNR is working on a kelp harvesting
management plan. Sea grasses and kelp resources are under the
jurisdiction of the WDNR.

Fishing activities in the Sanctuary are extensive in the
Strait of Juan de Fuca and its approaches. Commercial and
recreational salmon and halibut fishing occurs along the coast
and in the approaches of the Strait. Sport fishing is
concentrated around Neah Bay, Pillar Point at the mouth of the
Pyscht River and off Freshwater Bay at Observatory Point. Salmon
are harvested off the coast using the trolling method and in the
Strait of Juan de Fuca by gillnets and purse seines. Halibut are
harvested by hook and line. Significant halibut grounds are
jocated in the Strait of Juan de Fuca. The halibut quota
established by the International Halibut Commission is divided
among treaty and non-treaty recreational fishers. Groundfish are
harvested by trawling.

Invertebrates are harvested in the Strait of Juan de Fuca
and along the outer coast in the intertidal and subtidal areas.
Treaty members harvest barnacles, chitons, sea urchins, sea
cucumbers and other invertebrates as part of their subsistence
economies. Sea urchins are harvested by non-treaty commercial
divers around Neah Bay and managed by WDF through rotation of
peds. Sea cucumbers are harvested in the Strait in the
commercial dive, limited beam trawl, and treaty subsistence
fisheries. Sea cucumbers are also managed through the rotation
of beds in the Strait of Juan de Fuca. Octopus are harvested
from the Strait subtidally by recreational divers, tribal
subsistence fishers and incidental to other dive fisheries.
Harvests are only permitted if done by hand, or with instruments
that do not penetrate the skin.

The FMP’s are drafted by the PFMC. The FMP’s establish
catch limits for groundfish and specifies the duration of the
fishing season and catch and size limits for salmon. Commercial
fishing-gear restrictions are specified for both the groundfish
and salmon fisheries. Trolling and trawling are the only
permissible gear on the outer coast for salmon and groundfish and
set nets, gill nets, trolling and purse seines are permissible in
the Strait of Juan de Fuca for salmon, and trawling for
groundfish. Research has shown that the impacts of these gears
on the benthic communities is minimal since trawls are designed
to be used on soft bottom habitats, and to roll over rocky

I11-43



substrate. Pots are used to harvest crab.

The MFCMA provides for enforcement of ¥ME’s brepared by the
PFMC and approved by the Secretary of Commerce after review by
the NMFS. Fishery regulations are enforced by tae USCG, NMFS and
WDF.

The 1988 Amendments to the MMPA estakblishad a five year
exemption for commercial fishermen to take marinec mammals (except
sea otters) incidental to their fishing activitics. Marine
mammals, except sea otters, may be taken incidenﬁally to
commercial fishing pursuant to 1s U.S.C. § 1383a until October
1993, after which rulemaking pursuant to 14 U.5.C, §§ 1371, 1373,
and 1374 may be required. The amendments requ.ire: the NMFS to
establish an exemption, observer, and reporting :ystem to
document incidental captures of marine mammals by fishermen that
are expected to take marine mammals. Based on reports of the
fishermen, the NMFS iz to submit o Congress its recomnendations
to manage commercial fishing activities in a way that reduces
adverse impacts to marine mammals, The interim exemptions will
expire in October, 19973. NMFS, the fishing industry and
environmental groups are currently developing & permanent
management plan. The revised management plan will address the
Makah Tribe’s treaty right to hunt whales and mrarine mammals.

The taking of sea otters was specifically exzluded from the
five year interim incidental take exemption for csmmercial
fishing operations. During the interim period, iitentional
lethal taking is prohibited for Alaskan sea otters (which is the
stock off Washington) rather than a total prohibi-ion (which only
applies to southern (California) sea otters) (50 FR 229.4(b) (2)
and 50 CFR 229.6(c) (6)).

In general, fishing activity is extensively .equlated to
ensure continuous production of fish stocks for long-term harvest
and to reduce potential conflict with marine mammi:ls, seabirds,
and the benthic communities.

C. Inpvact to Uses

Fishing in tne Sanctuary would be regulated c¢ther than under
the Sanctuary regulatory regime by Federal and stete authorities
of competent jurisdiction. ("Fishing regulation" means a
regulations that is directed specifically at fishing activities
or fishing vessels. This does not include a regulation that is
applicable to all types of vessels or activities.)

Under the status guo fishing would continue without any
additional regulaiion under the Sanctuary regulatory recime. As
a result of other sanctuary regulations aimed at inproving water
quality and fish habitat it is expected that the Sanctuary would
have a positive impact on fishing activities.
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The Sanctuary regulations include four regulations that (if
written without the exemption) could potentially have an indirect
effect on fishing activities. However, each of the four
regulations specifically exempts traditional fishing activities
from the scope of the prohibitions to the extent consistent with
other existing state and Federal regulations.

The four regulations are: (1) discharges and deposits
(including those from fishing vessels) are prohibited except for
stated discharges and deposits including ones intended to allow
traditional fishing activities; (2) woving, removing, or injuring
or attempting to move, remove, or injure a Sanctuary historical
resource is prohibited, except resulting incidentally from
traditional fishing operations; (3) drilling through, dredging or
otherwise altering the seabed or the Sanctuary or constructing,
placing or abandoning any structure, material or other matter on
the seabed of the Sanctuary is prohibited, except resulting
incidentally from traditional fishing operations i.e., the use of
traps and bottom trawls, and gear recovery; and (4) taking of
marine mammals, reptiles, and seabirds is prohibited, except as
permitted by regulations promulgated under the MMPA, the ESA, and
the MBTA. Thus, each regulation otherwise potentially affecting
traditional fishing activities is specifically designed to
exclude such activities from the effect of the regulation.
However, if in the future NOAA determines that these exemptions
are resulting in injury to Sanctuary resources or gualities from
aquaculture, kelp harvesting or traditional fishing activities,
changes to the Sanctuary regulations may be undertaken pursuant
to the Administrative Procedure Act’s (APA) notice-and-comment
rulemaking process and the applicable requirements of NEPA and
the MPRSA.

Aquaculture activities would also be unaffected by the
regulatory regime. NOAA will work with the WDF and DNR and kelp
harvesting and aquaculture user groups if new activities are
proposed or increases in current levels to determine the impacts,
if any, of the activity on the resources and qualities of the
Sanctuary.

There are many existing regulations and restrictions on
fishing activities in the Sanctuary designed to protect the long-
term health of fisheries and other resources and cualities of the
region. Therefore, NOAA does not believe it is necessary to
promulgate any additional regulations.

In its evaluation of the issue, NOAA considered whether,
under the present regulatory structure, sufficient protection for
Sanctuary resources existed. NOAA has determined, after
consultation with the USFWS, NMFS, PFMC, WDF, and DNR that
fishing in the Sanctuary, including fishing for shellfish and
invertebrates, shall not be regulated as part of the Sanctuary
management regime. Fish resources of the Sanctuary are already

III-45



extensively managed by existing authorities and 1I0AA does not
envision a fishery management role for the Sanctuary at this
time. 1Instead the Sanctuary will provide research results and
recommendations to existing fishery management agencies in order
to enhance the protection of fisherv and cther Sinctuary
resources.

Furthermore, in its decision advising NOAA 1o proceed with
the preparation of a DEIS/MP for the Sanctuary, the PFMC also
recommended that the regulation of fishery resources remain under
the jurisdiction of the State of Washington, the NMFS, the
Tribes, and the PFMC.

2. Sanctusry Alternative
a., Sanchuary Action

If NOAA wers to consider regulating fishirg in the Sanctuar
it would first provide the PFMC with an opportunity to prepare
draft reqgulations for fisheries within the FEZ should the need
arise to protect Sanctuary resources and gtialities from specific
fishing activitiss. any changes to Sanctuary requlaticns would
be undertaken pursuant to the APA’s notice-~and comment rulemaking
brocess and the applicable requiremenits of the NEDA and MPRSA.
In the future the Sanctuary will work with fislkeraen ard
management agencies including the WDF, the PFMC, and the coastal
tribes to determine any additional management measures that may
be necessary to protect the resources and gualitizs of the
Sanctuary. Such actions will be submitted in drart for public
review and comment on any specific measures taken to address
threats from fishing to Sanctuary resocurces and gralities.
Finally an MOA has been prepared between HMFS and NOS regarding
fisheries and protection of Sanctuary resources (Appendix J).

b. dmpact to Resources

Actions pronmulgated under this authority wil . be targeted at
protecting specific resources, qualities and hani:ats sacwn to be
injured by fishing activities, aguaculture oy kel harvasting.,
Such injury could include, but i= not limited to, destraction of
benthic habitat from bottom trawling, incidental ‘ake of marine
mammals and seabirds from gill nets, evidence of eductions in
fish stock size, dogradation in water guality aad disruption of
the seabed from aguaculture and negative impacts ‘.o sea otter
habitat during kelp harvesting cperations.

Co Iupact to Uses

Under this alternative NOAA will work with alfected fishing,
aguaculture and kelp harvesting entities to assess the _evel of
impact of their acstivities. Actions will be taker to minimize
negative consequences while at the same time addressing any
threat to Sanctuary resources and gualities.



J. Naval Inert Bombing Practice at Sealion Rock
1. Status Quo
a. Existing Requlatory Framework

The Navy voluntarily ceased practice bombing activities over
Sealion Rock. On August 18, 1993, the Secretary of Interior
rescinded the permit authorizing the Navy to use Sealion Rock as
an alternate practice bombing site. Therefore, the Navy may not
use Sealion Rock for practice bombing exercises unless it
receives a new authorization from the Secretary of the Interior.

b. Impact to Resources

The Navy’s past bombing activities over Sealion Rock had
the greatest 1mpact on seabirds and marine mammals. Seabirds and
marine mammals exhibit startle reactions to the loud noise of the
A6 bombers. When seabirds flush from their nests in a startle
reaction they often knock their chicks from nests, leave them
vulnerable to prey by other birds such as gulls, or in the case
of common murres which hold their eqgg in their feet, drop their
eggs. All three reactions are extremely detrimenta 1 to seabird
populations which are vulnerable to population impacts because
they are colonial, mature late in their development, and produce
only a few offspxlng at a time. Most of the colonial seabird
populations in the Sanctuary are showing signs of serious decline
due to a variety of factors. Perhaps most indicative of this
decline are the common murres, whose population has plummeted
from approximately 30,000 in 1980 to approximately 3,000 in 1992
(Table 7).

Marine mammals also react in a startle response in such a
way as to endanger the young. When startled, pinnipeds stampede
into the water often crushing the young in the process.

c. Impact to Uses

Under this alternative the Navy may not use Sealion Rock
without a new authorization for the Secretary of the Interior.

2. sanctuary Alternative (Preferred)
a. Sanctuary Action

The Navy’s use of Sealion Rock as a practice bombing target
is determined to be incompatible with Sanctuary designation.
Therefore, the Sanctuary will prohibit all bombing activities
within the Sanctuary. Further, the regulations will provide that
no exemption from this prohibition may be issued.

b. Impact to Resources

This prohibition will provide maximum protection to the
seabirds and marine mammals by ensuring that they are undisturbed
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during the most sensitive time in their ecology.

C. Impact to Uses

This alternative could place an operational inconvenience on
the Navy. The prohibition on bombing activities within the
Sanctuary will provide a more positive experience for those
individuals living on the Peninsula or visiting the Olympic
National Park, and Olympic Coast National Marine Sanctuary.
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IIT Section: Management Alternatives
A, Introduction

Three management alternatives were ldentifi:d and considered
in terms of (1) rescurce protection, research, aid education
requirements, and (2) cost-effectiveness. The Managemant Plan
(Part V) includes a detailed discussion of the piroposed Sanctuary
management regime regarding resource protection, research,
education and administration.

B. Alternatives
1. Status Ouo

Under this alternative protection and management of the
Sanctuary will remain entirely under the existine regime of
Federal, state and local authorities, and existirg research and
education facilities and programs with no NOAA presence.

2 Sanctuary Management Alternative 1 {Preferred)

Under this alternative, NOAA would estvablish an independent
management and administrative system for the Sanctuary in a
headquarters that is managed and operated cdirectly by NOAA. The
location of the headguarters will initially be in Seattle at
NOAA’s Sand Point Facility. Staffing will initially include a
NOAA Sanctuary and operations manager and rhase ia an assistant
nanager, research and education coordinator ané a joint position
of an interpreter/enforcement official,

The office would coordinate directly and actively with other
state and local agencies in decision making and isplementation of
Sanctuary regulations. The priority in the first two years would
be to establish the Sanctuary Steering Committes and initiate a
comprehensive planning initiative to identify res::arch, education
and administrative priorities and siting of officis on the
Olympic Peninsulea.

3. Sancztuary Management Alternative 2

This alternative establishes Sanctuary headquarters on the
Peninsula soon after designation {within siw montl:s) and
immediately provides full-staffing in the positiors described for
Sanctuary management alternative 1. The priorivy of this
alternative is immediate full staffing and siting of headquarters
and satellite offices immediately after designaticn rather than
immediate investment in a watershed planning initiative. The
feasibility of this alternative depends upon the évailability of
funding.
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PART IV: Environmental Consequences of Alternatives
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ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

This section evaluates the environmental consequences of
each boundary, regulatory and management alternatives for the
Sanctuary including the status quo (no action). The consequences
of each action are discussed in the context of the predicted
impacts to the affected activities and existing jurisdictions,
and resources and qualities of the Sanctuary.

Appendix C evaluates each boundary alternative with respect
to the distribution of colonial seabirds, marine mammals,
invertebrates and fish. Because the study conducted by the
Strategic Environmental Assessment Branch of NOAA was undertaken
prior to the publication of the DEIS/MP, the Strait of Juan de
Fuca is not part of the analysis presented in Appendix C.
Pursuant to comments on the DEIS/MP, NOAA has undertaken a
comprehensive analysis of the resources and uses of the Strait of
Juan de Fuca. This analysis is presented in the following
discussion of boundary alternative 4.
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Section: Boundary Alternatives
A, Introduction

.

The five boundary alternatives analyzed will protect
resources and attributes of the ecosystem off the Olympic Coast
to varying degrees of aerial extent. Each bourdary alternative
is described on the basis of the resources and hunan uses
encompassed by the alternative. The environmental consequences
of each boundary alternative are discussed in the context of the
preferred resource protection and management regiae.

B. Boundary Alternative 1.

Boundary alternative 1 extends from Koitlan Joint just west
of Neah Bay to Pt. Grenville and seaward to the three nautical
mile limit of state Jurisdiction. This boundary encompasses an
area of 315 sq. nautical miles. This boundary alternative focuses
primarily on land/sea interactions and the protection of seabird
colonies and pinniped haul-out sites. Most of -he coas: between
Cape Flattery and Point Grenville is dominated hy steep cliffs
rising abruptly from shore 50 to 300 feet above a wave—cut
platform. Interspersed among these cliffs are pocket beaches.
Small islands, sea stacks, and rocks dot the coastal and offshore
waters. Most of the rocks and islands are :ncluded within the
boundary of the National Wildlife Refuges and Olynpic National
Park.

There is very little human development alorg this coastal
boundary. The Makah, Quileute, Hoh and Quinault Tribes have
reservations adjacent to the coastline and the remainder of the
coastline is under the jurisdictisn of the Clympic Naticnal Park
and Washington State (between Pt. Grenville and Coralis Beach).
The coastal area of the Makah and Quinault Reserva:-ions encompass
the largest coastal areas of all four tribes, and -heir coastal
regions adjacent t¢ this boundary alternative are ledicated
wilderness areas. Within the watersheds that draii into this
coastal boundary, the two principal land uses are recreation
associated with the Olympic National Park) and timbering
operations. There is anecdotal evidence that uplaid fora=st
practices are pressuring coastal resources such as kelp veds and
estuarine areas. The largest sources of freshwaie;- discharges
are the Quinault, Queets, Hoh and Soleduck rivers,

Many tourists visiting the Olympic National P:rk travel to
the coastal areas to» participate in sports fishing, birding,
hiking, kayaking, and razor clam digging. Tourism is
economically important to the tribes. The tribes ¢lso depend on
the coastal and intertidal resources for subsistence hunting and
gathering. Degradation of the coastal environmments would
severely impact tribal economies.

Treaty and non-treaty fisheries are importart human
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activities in this boundary. Treaty fishers use gillnets in the
mouths of the coastal streams to harvest salmon returning to
their spawning grounds. Treaty and non treaty fisheries for
salmon, groundfish and shellfish occur offshore.

There are numerous archeological resources within this
boundary which are significant to the coastal tribes. These
include burial grounds, and other areas of cultural and spiritual
significance. The Makah Archeological Museum documents some of
the tribal archeological history of the area. Many artifacts
recovered from the recently excavated Ozette Village are
preserved and displayed at the museum. There have been numerous
shipwrecks on the rocks and islands, however most have
disintegrated from the high wave energy in this region. There is
evidence that during the period of the last glaciation, there
were human settlements seaward of the present day coastline.
However, boundary alternative 1 excludes much of the region
believed to contain offshore archeological resources.

Boundary alternative 1 includes Sealion Rock. The Navy has
permission from the U.S. Fish and Wildlife Service to use Sealion
Rock as a practice bombing target. Whidbey Island and Pacific
Naval Fleet A6 bombers drop inert bombs on the island. While the
Navy has voluntarily ceased their practice bombing activities
over Sealion Rock, their ability to use Sealion Rock in the
future depends upon the outcome of a lawsuit brought against the
Navy and the USFWS. The lawsuit addresses the legality of the
permit issued by the Department of Interior under which the Navy
is authorized to use Sealion Rock.

There is minimal vessel traffic in this region due to the
rocky nature of the shoreline and strong wave action. There may
be an occasional tug and barge transiting the coast close to
shore where there are few rocks, but most are likely to traverse
seaward of the refuges. This boundary precludes the Sanctuary
from addressing vessel traffic which, although predominately
outside of 3 miles, threatens the coastal ecosystenm.

The benthos off the coast is predominately sand which
originates north of Point Grenville from sediments transported by
the Strait of Juan de Fuca and upland drainage basins. South of
Pt. Grenville sediments originate from drainage basins emptying
into the Columbia River. Overlaying the bedrock along many areas
of the coast are gravel deposits laid down by glacial streams
during glaciation of the Olympic Mountains. The most extensive
gravel deposits are found off Cape Flattery and just north of the
Quinault River. Boundary alternative 1 would encompass the
deposits off the Quinault River, but exclude those off Cape
Flattery.

Extensive macrocystis kelp beds extend from Koitlah Point to
cape Alava and into the Strait of Juan de Fuca to Observatory
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Point and boundary alternative 1 encompasses that portion of kelp
on the outer coast. There is anecdotal evidence :that in the
recent past the kelp beds extended further south -han Cape Alava.
High sedimentation is believed among some to be tie cause of the
decline in kelp biomass. A lack of monitoring ac:-ivities along
the outer coast makes it difficult to substantiate this
observation. Boundary alternative 1 includes the kelp resources
along the outer ccast, but excludes the extensive and diverse
kelp beds located in the Strait of Juan de Fuca.

NOAA’s analysis demonstrates that boundary a.ternative 1 is
cne of the least significant areas in the study are with respect
to total aggregate fish resources (see Appendix C!. Some
commercial salmon, crab, and recreational groundf:sh fisheries
occurs in this boundary, however significant fish resources and
harvesting areas are excluded. Boundary alternative 1 includes
much of the recreational fishing areas for bottomi'ish, some of
the recreational areas for salmon, and excludes mcst of the
halibut fishing grounds. This boundary alternative also excludes
the seaward extent of the commercial salmon fishirg grounds.

Boundary alternative 1 rates most significant with respect
to invertebrates {Appendix C). This analysis, however, does not
include the Strait of Juan de Fuca which has remarkable subtidal
invertebrate communities. In fact, the interticdal areas of the
Olympic Peninsula represents some of the most diverse intertidal
habitats in the world. The intertidal habitats have been studied
extensively at Tatoosh Island by researchers frem several
Universities.

When compared to the other boundary alternaties, Boundary
alternative 1 is significant for offering haul out sites and
rookery areas for pinnipeds, but, excludes many of the haulout
sites in the Strait of Juan de Fuca. It is, however, one of the
least significant boundary alternatives for marine cetaceans.
This boundary does not encompass the foraging habi‘:ats or
migration routes of the marine mammals and thus is incomplete
from an ecosystem perspective.

This boundary alternative includes most of the colonial
seabird nesting sites in the study area, and some of the largest
number of seabird colonies in the contiguous Unitec States. 2
small number of colonies exist slightly east of Koitlah Point
outside of this boundary alternative. Boundary alternative 1 isg
limited in that it does not include the foraging areas of the
seabirds. Seabirds such as the storm petrel forage for days at
the shelf edge during the nesting season. Other secabirds forage
at varying distances from the nesting sites. Thus, this boundary
alternative offers no protection for these critical foraging and
nesting habitats from the impacts of oil and gas exploration and
development, or vessel traffic accidents. The coastal area of
this boundary alternative is remote with few access points. This
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remoteness, coupled with the extreme sensitivity of rocky
intertidal habitat, pinnipeds, and colonial seabirds, makes this
coastal region particularly vulnerable to impacts from offshore
development.

The few airstrips along the coastal boundaries of the
sanctuary include the Copalis Beach air strip (accessible at low
tide when landings and takeoffs are not obstructed by driftwood),
and an unstaffed airstrip at guileute. One cargo plane daily
uses the Quileute airstrip Monday through Friday. There are 40
additional operations per week at the Quileute airport. There is
no radar coverage below 3000 ft and therefore no statistics
available on the number of aircraft flying over the Sanctuary.
Most aircraft are recreational craft or small air taxis which are
believed to observe a 2000 ft. advisory over the National Park
and National Wildlife Refuges. There are no altitude
restrictions over the Sanctuary waters. puring the nesting and
breeding season, low flying aircraft present a threat to
Sanctuary resources. This pboundary alternative will protect the
colonial seabirds and mammals of the Sanctuary by prohibiting
overflights less than 2000 ft.

In summary, boundary alternative 1 surrounds some of the
significant features that one can see from the shore, i.e.,
seabird nesting colonies, pinniped haul-out sites, part of the
cetacean migration corridor, some of the kelp habitat, much of
the rocky intertidal habitats and pocket beaches. It is,
however, severely limited in encompassing the entire ecosystem in
that is does not protect the extent of these resources, including
those that exist further offshore and into the Strait of Juan de
Fuca. This larger ecosystem supports the biological features
visible from shore. This boundary alternative also provides no
puffer against activities that could seriously impact the coastal
resources. ~

Figures 59-62 depict boundary alternative 1 in relation to
fisheries, marine mammal haulout sites, kelp habitat, seabird
colonies and foraging areas, and human uses other than shipping.

C. Boundary Alternative 2

Boundary alternative 2 extends the seaward boundary of
Boundary alternative 1 to the 50 fathom isobath and the southern
boundary to Copalis Beach. It encompasses an area of
approximately 1100 square nautical miles. It has all the
features of boundary alternative 1 but includes more fishing
grounds including all the crab fishing areas, and more of the
commercial salmon and groundfish fishing grounds. When

considering the relative density of fish species in the study
area, based on commercial and recreational harvests, boundary
alternative 2 contains approximately 27% of the density of fish

in the study area (Appendix D). There is active vessel traffic
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through this boundary including most of the tug and barge
traffic, and foreign product carriers and foreign tankers. There
are estimated to be o0il and gas reserves under the Federal 0OCS.

Boundary alternative 2 contains approximately 30% of the
density of invertebrates within the entire study :rea (excluding
the Strait of Juan de Fuca). Dungeness Crab, oceen pink shrimp
and giant octopus account for the majority of invertebrates

within this boundary alternative.

With respect to marine mammals, boundary aiternative 2 is
only slightly more significant than boundary alternative 1.
While it increases the area encompassing the whale migration
routes, it fails to include the significant marine mammal
foraging habitats and migration routes found near the edge of the
continental shelf.

This boundary alternative encompasses more seabird foraging
area as well. However, as with mammals, this boundary excludes
the rich neretic zone environments near the shelf and canyon
edges significant to seabird ecology. The boundary alsc excludes
the intense foraging area right outside the Strait of Juan de
Fuca over the Juan de Fuca canyon where millions of seabirds are
found foraging during the summer months.

There are more vessels (tugs and barges and foreign product
carriers) that transit the waters encompassed by boundary
alternative 2 than boundary alternative 1. While domestic
tankers transporting petroleum products in coastwisze transit
remain offshore well ocutside boundary alternative ! pursuant to
the voluntary agreement of the WSPA, many domestic barges engaged
in coastwise traffic transit within boundary altarnative 2. “The
Mukkaw Bay anchorage, where vessels anchor awaiting either
available pilots in Port Angeles for entry into Pucjet Sound, or
directions from home ports, is also located within boundary
alternative 2. The Sanctuary would work with the (anadian and
U.S. Coast Guards to undertake an educational campé ign to inform
mariners of Sanctuary status and the applicable reculations.

This boundary alternative does rnot completely allow the Sanctuary
program to address the impacts from vessel traffic since vessels
including many tugs and barges transit further thar the seaward
extent of this boundary.

With respect to oil and gas development, bouncdary
alternative 2 adds Sanctuary control over an additional
percentage of the estimated oil and gas reserves in Federal
water. Since there is a prohibition on oil and gas within the
boundaries of the Sanctuary, this boundary provides a buffer for
the coastal resources. But it does not encompass the reserves
that extend seaward to the continental shelf.

In summary, boundary alternative 2 adds more ra2sources and
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uses within the Sanctuary boundary than are encompassed by
boundary alternative 1. Boundary alternative 2, however,
excludes a significant amount of the coastal ecosystem and areas
that support uses which threaten the integrity of the Sanctuary.
The relationship of boundary alternative 2 with respect to the
extent of resources and uses is depicted in Figures 63-66.

D. Boundary Alternative 3

Boundary alternative 3 expands upon boundary alternatives 1
and 2 by extending the seaward boundary to the continental shelf.
It encompasses an area of approximately 1805 square nautical
miles. While it cuts across the head of the Quinault Canyon, it
excludes the more significant Juan de Fuca Canyon. As such, it
is an area enriched by enhanced upwelling from the edge of the
continental shelf and the Juan de Fuca Canyon which fuels the
rich ecosystem over the shelf and near the shelf edge. This area
encompasses significantly more fishing grounds including salmon
trolling areas and groundfish trawling areas. It includes the
productive banks that surround the Juan de Fuca Canycn along its
southern edge. This alternative also encompasses the pink shrimp
trawling areas near the shelf edge.

Boundary alternative 3 includes approximately 42% of the
fish resources (Appendix C). Lingcod, rockfish, sablefish and
salmon are common fish resources within this boundary
alternative. This boundary alternative encompasses a
significantly increased portion of the fishing grounds for sole,
rockfish, halibut, sablefish, lingcod, hake, Pacific cod, and
includes the entire pink shrimp trawling areas north of Point
Grenville. It also encompasses more commercial salmon harvesting
areas.

Invertebrate densities (of commercial and recreational
significance) included by the seaward extension of boundary
alternative 3 are dominated by pink shrimp concentrations found
closer to the shelf edge and also added Dungeness crab
populations. This boundary alternative includes approximately
42% of the total invertebrate density calculated by NOAA
(excluding the Strait of Juan de Fuca).

The seaward portion of the study area added by boundary
alternative 3 is one of the most significant with respect to
marine mammals. Not only does it encompass significantly more of
the cetacean migration corridor, but it also adds an area where
there have been sitings of such rare whales that inhabit deeper
ocean environments such as the sperm whale and right whale, the
latter which is the most endangered of all whales.

Boundary alternative 3 adds significantly more colonial
seabird foraging areas at the shelf edge, especially for the
Leach’s Storm Petrel. It also encompasses the mid-shelf and
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nearshore foraging areas. However, it still excludes those
areas over the Juan de Fuca Canyon seaward frorm the entrance to
the Strait of Juan de Fuca where one is most likely to see the
densest concentrations of foraging seabirds. 7This area was
recognized by the most recent and comprehensive seabird study of
the West Coast, conducted by MMS, as one of the most significant
seabird habitats off the west coast of the contiguous U.S.

From a human-use perspective, this boundary would encompass
an increasing aerial extent of the former lLease Sale #132 which
adds a greater buffer from impacts of coastal devzlopment. This
will protect the viewshed off the Sanctuary by maintaining its
pristine quality. This boundary alternative alsc encompasses
more of the vessel traffic corridor. Radar coverage from Tofino
extends 15 miles into this boundary alternative. Figures 67-~70
depict boundary alternative 3 with respect to the areal extent of
fisheries, marine mammal haul out sites, kelp dis:ribution, and
human uses other than fishing.

E. Boundary Alternative 4

Boundary alternative 4 was the preferred bouidary in the
DEIS/MP for the Olympic Coast National Marine Sanctuary.
Pursuant to comments on the DEIS/MP, NOAA has undcrtaken an
analysis of the resources, uses, and coastal deve .opment patterns
in the Strait of Juan de Fuca. Boundary alternat ve 4, as it
appeared in the DEIS/MP, includes the area of boundary
alternative 3 and the addition of the head of the Juan de Fuca
Canyon. The boundary includes the key fishing arcas off the
Strait, the most significant bird foraging areas, additional
ocean pink shrimp, squid, salmon, and groundfish harvesting
areas. This is also the area where vessels converge as they
enter and exit the Strait of Juan de Fuca. It is a complex area
in terms of managing human uses due to the variety of uses,
vessel types, cargo and languages spoken by mariners. ‘this
complexity was most recently evidenced by the sinling of the
Tenyo Maru which resulted in an oil slick aloeng tle coast killing
numerous pinnipeds, birds and fish.

NOAA’s analysis of the resources and uses in the Strait
demonstrate that the Strait is eculogically conticuous with the
outer coast environment. The Strait of Juan de Fica is widely
recognized as a transition zone between the open ccean
characteristics of the outer Washington Coast and the inner sea
dynamics of Puget Sound proper. These characteristics include
beach profiles, sediment types, bathymetry, sal:nity, currents,
wave force, and biological resources. No study has been
identified that specifically defines a boundary between the outer
coast ecosystem and that of the inner sea. In any event, such a
boundary would hardly exist in nature as a fixed 1ine cf
demarkation but rather a band or zone where oper. cCcean processes
cease to predominate and inner sea processes (hereafter referred
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to as "estuarine") become more common. Once such a zone is
identified, a fixed boundary may be drawn that will include the
furthest 1n1and approach of oceanic processes in any given
season.

The entire Strait of Juan de Fuca east to the San Juan
Islands is decidedly marine in character with water salinity
approaching that of the Pacific Ocean (29 to 21 ppt). Salinity
is often lowest

in the eastern and northern portions of the Strait due to the
influence of the Fraser River and other freshwater sources.
Surface temperatures range between 8° C and 11° C; the west
portion of the Strait of Juan de Fuca is warmest due to the
influence of Pacific Ocean Water" (Long, 1983). The water column
in the San Juan Island area is more stratified due to a large
volume of freshwater inflow from the Fraser River. Water density
in the S8trait of Juan de Fuca is fairly homogeneous at all
depths. The sallnlty and temperature regime of the Strait does
not shift or change in any manner that would distinguish oceanic
from estuarine processes (Duxberry, p.c., 1992).

The center channel of the Strait exceeds 100 fathoms from
the western entrance to the head of the Juan de Fuca subsea
canyon (offshore of the Twin River estuary). The westward limit
of the Juan de Fuca Canyon extends several miles off the
Washington coast. Though upwelled water travels up the canyon,
upwelling occurs across the width of the Strait. However, the
distribution and density of upwelled nutrients in the Strait has
not been systematically identified (Duxbery, p.c., 1992).

Studies in the late 1970’s conclude "that year-round net
circulation in the Strait consists of a rigorous two-layer
estuarine [current] pattern with seaward flowing near-surface
currents of 20-40 cm/S and landward flowing deeper currents of -
10 cm/S. The level of no net motion is typically between 40 and
60 m. These studies also have shown that during non--summer
months, the near surface (upper 15 m) circulation in the western
Strait is dominated by the sub-tidal motions with periods of 5-30
days which induce reversals in the estuarine flow of up to 60
cm/S. Such sub-tidal fluctuations are strongly correlated with
local winds, atmos pherlc pressure, and sea level. During a later
winter experiment in the eastern strait, seven such current
reversals lasting from 2-6 days with maximum upstrait velocities
of 20 cm/s were found to depend upon the directicn, strength, and
duration of winds associated with coastal cyclonic storms.

Durlng current reversals, coastal water, which can be fresher
owing to Columbia River discharge and warmer owing to summer
heating, has been observed to intrude up to 135 km into the
strait (vicinity of Dungeness Spit)" (Frisch et al., 1981).
Studies have "also found evidence for the reversals to intrude
along the southern half of the western strait first...Details of
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the flow at the interface between inflow and outf. ow were mapped
with an HF currert-mapping radar and reveal complex mixing
circulation with diversion to the south" (Frisch ot al., 1981).
This area of mixing is located between Victoria B2, Dungeness
Spit and Port Anceles. 1In addition tc thess surfice and deep-
water current flows, longshore flows between Cape Flattery and
Dungeness Spit ars noit appreciable for the most piirt, but when
existing (usually in pocket beach areas) flow ia iin easterly
direction (Schwariz, 1991).

The coastlire west of the Elwha delta is composed
predominately of bedrock. It is characterized oy rocky exposed
shoreiines and intertidal areas, small estuaries, short pocket
beaches, and high steep backshores. The armored shoreline is
stable with a minimum of longshore sediment transport (net shore-
drift). The coastline east of the Elwha Delta is primarily
composad of eroded and compacted glacial till. It is
characrterized by sand spits, protected bays, gradially sloped
beaches and mudflats {Shipman, 1992).

The geological break at the flwha Delta between western and
eastern features of the Strait coincides with biological
distinctions in the same area. West of the Elwha River delta are
the most prolifersus macrocystis kelp beds in the state (located
near the Twin River delta). Macrocystis is described as
"strictly an open coast species"™ (Kyte, 1992) and extends into
the Strait eastward to Crescent Rock where it abriptly ends.

The macrocystis beds are accompanied by other organisms
endemic to the outer coast. Three species of oceanic sea anemone
are found inland to Tongue Point. These are Urticina Lofotensis
(White Spotted Tillia), Urticina Piscivora (Fish Fating Tillia),
and Anthopleura Xanthogrammica (giant green anemnore). Giant
green anemone range eastward beyond Tongue Point kut only to
Observatory Point where their concentrations end. Though some
are found sporadically in the San Juan Islands, nc significant
populations exist east of Observatory Point (Kyte, 1992).

The Purple Urchin (Stronglocentrotus Purpuratus) is a grazer
that moves among the rocks in search of kelp. Purple Urchin
populations do no: extend east of Tongue Point except for
scattered numbers in the San Juan Islands.

Two common oceanic invertebrates, Calirfornia Jussels
(Mytilus Californ anus) and Gooseneck Barnacles (Bollicipes
Polymerus), also share the exposed rocky habitat of the north
Olympic Peninsula. 'These species are commonly fouad on the outer
Washington coast. A cursory survey from the Elwha River to Slip
Point identified nixed populations of these species between
Observatory Point snd Tongue Point in the east and between Pillar
Point and Slip Point to the west {Goodwin, 1992). Both species
form dense beds in the intertidal zone where wave iction is
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strong. Gooseneck Barnacles are only found on vertical to near-
vertical surfaces. Giant green anemones settle into these
colonies during their early life stages. As the anemones mature,
they move into the lower intertidal and subtidal zones where wave
action makes prey available to this passive predator. Giant
green anemones may live from 50 to 100 years and grow up to a
foot in circumference. Also associated with the mussels and
barnacles is the Purple or Ocher Sea Star (Pisaster Ochraceus), a
predator to both species.

An important element to any ecosystem is the relationships
between the organisms found there. The organisms listed above
interact with each other to form one example of biological
interdependence along the shores of the Strait of Juan de Fuca.
The rocky substrate and strong wave action from the Pacific Ocean
create the conditions necessary for the proliferation of the
california mussels and gooseneck barnacles. These residents feed
on plankton that is washed in by the surf. Another resident, the
purple urchin, grazes on the nearby kelp. As the mussels and
barnacles colonize into dense beds, the green anenone moves in
and waits for urchins and other organisms to be scoured from the
rocks by strong waves and delivered into it’s tentacles. This
set of interactions has been documented by Dr. Robert Paine
(Professor of Zoology at the University of Washington). Though
some of the species involved may be found individually in areas
of the San Juan Islands, these species are never found together
as a functioning community east of Observatory Point. Since the
community is common to the outer coastal regions of the Pacific
Northwest, its presence in the Strait provides an indicator that
the coastal ecosystem extends into the Strait as far east as
Observatory Point.

Macrocystis, as an individual species, is decidedly an open
coast oriented kelp. The fact that rocky habitat extends east of
Crescent Rock - Macrocystis does not - indicates that factors
beyond mere topography are necessary for its survival beyond that
point. Since Macrocystis thrives on the coast, some significant
property of the coastal environment must end at Crescent Rock.
This indicates a break between the oceanic processes of the outer
coast and the estuarine processes of inner Puget Sound. It
should be noted that Crescent Rock is within six miles of the
point where the community in the previous paragraph ceases to
function. Macrocystis also serves as a food source for sea
urchin which in turn serve as prey for sea otters (Enhydra
Lutris) . Macrocystis beds are a common habitat feature where
sea otters are present.

Sea otters have been identified inside the strait as far as
First Beach on the eastern side of Neah Bay. "The sea otter is
on the list of Washington State Endangered Species. The federal
government considers the Ccalifornia sea otter a threatened
species, but not the Alaskan sea otter (the source stock of sea
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otters in Washington)" (Calambokidis et al., 1987). The Strait
contains the greatesi percentags of Washington shorelire occupied
by kelp (Thom and Hallum, 199%0). As the Washington Coast sea
otter population expands, it is expected that ctters will move
into these prime habitat areas of the strait (stricklard and
Chasarn, 1983).

The Strait of Juan de Fuca serves as a transit andéd migration
corridor for marire birds, mammals and ocean orgaiisms entering
from the cuter coast. Up to 300,000 common murrtres may enter
northern Puget Sound in any givern year during the molting season.
Since the birds are mostly flightless, they must ise the Strait
to access the iniand waterways {Strickliand and Chaisan, 1989).
Drift studies have identified oceanic species in :ignificant
guantities as far east as Dungeness Spit. Curt Esbesmeyer has
been studying currents and drift patterns in the trait for 15
Years and estimates that 1 of every 1000 organisms; on the
Washington Coast enters the Strait of Juan de Fucia on eastward
current flows and migrates along the north shore of the Olympic
Peninsula. Such transfers of outer coast rasourcoes are
indicative of an inliand extension of the coastal «cosystem.
(Note: The 1/10C0 transfer capacity of the curreits is also
Ebbesmeyer’s estimate for the rate at which 0il spilled at the
Strait entrance would travel inland.)

Taere is evidence that up to 15 gray whales spend the summer
near Cape Flattery. Gray whales have often been sighted well
inside the Strait of Juan de Fuca. "Unlike mos: cetaceans, gray
whales feed on bottom animals; in Northwest water:, these prey
include amphiped and mysid crustaceans near kelp leds®
(Strickland and Chasan, 1989). A 1985-86 survey cf gray whale
presence between Uape Flattery and Pillar Point tracked a
continuous presence of the species from December through the
summer. Gray whales were often seen foraging in kelp beds
between Koitlah Point and the Sekiu River (Calambckidis et al.,
1987).

In the akove survey conducted between Cape Flattery and
Pillar Point, "two species of smail cetaceans were frequently
seen...Harbor porpuise were the most abundant cetacean and were
seen primarily fron 0.5 to 1.5 nm offshore. Sichting frequency
of harbor porpoise varied by region with the greatzst numbers
seen off the Sekiu River and Kyadaka Point. Harbor Porpoise were
present in all seasons but were most numerous in f£all. Dall’s
porpoize were seen less often than Harbor Pcrpoise and tended to
occur farther offshore. Dall’s porpoise were seen in all
seasonz” (Calambolidis ot al., 1987). A report pr2pared for the
National Marine Mammal Lakoratory in April, 1992 estimates harbor
porpoise abundance for the Strait of Juan de Fuca ind Swiftsure
Benk at 2,226 animals. Tt is the first comprehens ive report of
harbor porpoise in the Strait. The report also listed direct
sightings of 100 Dall’s porpoise in the same area Calambokidis
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et al., 1992j).

California sea lions are present in the Strait and appear in
a small concentration at Neah Bay. Harbor seals are the most
common marine mammal in the Strait and have many haul-out sites
between Cape Flattery and Observatory Point (Calambokidis et al.,
1987). Migrations have been observed from the outer coast and
eastern Strait of Juan de Fuca into the western Strait
(Strickland and Chasan, 1989).

The majority of strictly pelagic birds (e.g., albatrosses,
cassin’s auklets, shearwaters, storm petrels), however, do not
enter and reside inside the Strait for any appreciable length of
time or in large numbers. Most only appear at Tatoosh Island and
seaward. Swiftsure Bank, at the entrance of the Strait, is a
critical feeding area for birds (Wahl, 1992). "Huge feeding
flocks estimated to¢ approach one million birds (have heen)
observed at the entrance to the Strait of Juan de Fuca" where
oceanic fronts converge (Strickland and Chasan, 1989). It should
be noted however that no comprehensive bird studies have been
conducted exclusively for the Strait of Juan de Fuca. Nor has
any research been conducted to analyze bird populations within
the Strait in the context of ecosystem dynamics.

This analysis suggests that the ecosystem of the outer
Washington coast ewxtends into the Strait of Juan de Fuca as far
eastward as Observatory Point. Changes in biota, geoclogy, and
topography all appear to coalesce between Crescent Rock and
Observatory Point. The constant eastward drift and migration of
coastal organlw matter resupplles the area with new colonists and
prey organisms. Coastal water is transported into the Strait by
currents that break and mix north of Dungeness Spit. The dens
kelp beds are a central factor to the productivity in the Stralts
and Macrocystis serves as a particularly strong indicator for the
inland extent of the coastal environment.

The human uses in the Strait include vessel traffic,
commercial, recreational and tribal fishing, recreational boating
and SCUBA Diving. The Strait is a heavily used corridor for
barges, larger commercial vessels and fishing boats transiting
between the ocuter coast and Puget Sound. There is a carefully
coordinated vessel traffic system operated jointly by the U.S and
Canadian Coast Guards to manage vessel traffic (see Part II for
further discussion). Clallam Bay and Neah Bay are central
locations for the charter boat industry and recreational fishing
in the Strait is concentrated off Pillar Point, Slip Point and
Neah Bay. Although various types of clams are present throughout
the Strait, recreational clam digging in the Strait is prohibited
from Aprll 1 through October 31 due to Paralytic Shellfish
Poisoning. The Strait is a Usual and Accustomed fishing area for
some of the Tribes. Gillnets are used by Tribal fishers in the
Strait to harvest salmon.
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The kelp beds, subtidal communities, and a shipwreck off
Tongue Point offer spectacular diving throughout the Strait.
Most of the beaches (i.e., tidelands) in the Streit are publicly
owned (Figure 71). Access to these beaches is severely
restricted because the back beach environment s characterized by
steep bluffs in private ownership to the extent cf high tide.
There are approximately seven access points along the entire
Strait between Observatory Point and Neah Bay. Most of the
beaches are accessible only by boat, and then under mostly
dangerous conditions because of submerged rocks and strong tidal
currents. The besaches are predominately send, gravel, cobble and
hardpan and submerged at mean high water. Boat access ramps are
limited to Freshwater Bay, Silver King Resourt and Pillar Point
Recreation Area.

Clallam County has developed county parks at Observatory Pt.
(Freshwater Bay Recreation Area) and Tongue Pt. (5alt Creek
Recreation Area) which provide boat access ramps, shoreside
access for SCUBA Divers, sport fishing, picnic taoles and other
outdoor recreation. The WDNR has developed a state park at the
Lyre River with many of the same accommodations. The Twin River
and Pyscht River have undeveloped recreaticn areas. Clallam Bay
has a harbor supporting a popular charter Loat iniustry.

Coastal land ownership patterns :n the Strai- adjacent to
the beaches include reservation lands (the Makah (ribe), private
landowners (including timber companies), and ccun:y and state
protected lands. The towns of Joyce, Clallam Bay, Sekiu, and
Neah Bay are the population centers along the Striit. Their
economies are influenced by recreational and comm:rcial
activities occurring in the Strait of Juan de Fucai.

Boundary alternative 4 with a southerrn boundary extending to
Copalis Beach, and eastward into the Strait to Ob:servatory Point
encompasses what can be considered a distinct ecoiogical systenm
with intertidal communities, rookeries and haul ot sites,
foraging areas, rich fishing grounds and fish concentrations, and
proliferous kelp heds continuous throughout this bhoundary.

Vessel traffic, oil and gas exploration, fishing, minerals
mining, and overflights, are all uses that can po:entially
threaten the resources of this still relatively p:-istine area.

An extension intoc the Strait to Observatory oint would
afford maximum protection and wonitoring of the coastal resources
within an identifiable ecological system. The 3ti-ait is where
much of the population and uses ave concentrated. Protection and
monitoring of the resources would be benefic~ial. Further,
coordination of Sanctuary research and education programs would
enhance the efforts of the State, local and triba. initiatives in
the Strait. When further opportunity is provided for public
comment NOAA will re-consider adding the Strait irto the
boundaries of the Olyuwpic Coast or the proposed Northwest Straits
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Marine Sanctuaries.

Boundary alternative 4 excluding the Strait, therefore, is
NOAA’s preferred alternative. The boundary encompasses the most
sensitive and vulnerable habitats along the outer coast and,
although excludes the transition corridor into the estuarine
environment of Puget Sound, includes an ecclogical.ly identifiable
oceanic ecosystem. The boundary will facilitats :lose
coordination with Tribal, Federal, International, State and local
initiatives. Through this coordination, the Sanctuary will
afford greater protection to the nearly pristins environment off
the Outer Coast. Boundary alternative 4 with Raspect to the
fisheries, marine mammal haul out sites, kelp distribution,
seabird colonies and foraging range, and human uses other than
fisheries are depicted in Figures 72-75.

F. Boundary Alternative 5

Boundary alternative 5 encompasses the entire study area
from the Washington/Oregon Border to the Canadian Border and into
the Strait of Juan de Fuca to Observatory Point. This
alternative adds to boundary alternative 4 the sardy beach
environments of the southern coast. Many commenters supported
inclusion of the estuaries of Grays Harbor and Willapa Bay within
the boundaries. However, upon further consideration, NOAA
believes that the estuary of Grays Harbor and Willapa Bay are
more appropriate candidates for estuarine management regimes such
as NOAA’s National Estuarine Research Reserve System (NERRS) or
EPA’s National Estuary Program (NEP) and thus the estuaries are
not included in the Sanctuary study area of the Final EIS/MP.
Therefore, the coastal boundary of alternative 5 cuts across the
mouths of Grays Harbor and Willapa Bay.

Further, the southern portion of the study area abuts mcre
populated areas and encompasses more marine develcpment. The
southern portion of the study area is clear.y the most developed
and populated regions of the Washington outer coast. Major
population centers of Grays Harbor, Raymond, and Ccean Shores
support fishing and logging industries, pulp and paper mills,
port activities, and tourism.

Consequently, a large concentration of uses cccur within the
southern portion of the study area. This southerr boundary
encompasses valuable groundfish, salmon, ocean pink shrimp and
dungeness crab fishing areas. It is also transited by tankers
engaged in coastwise traffic, and tugs and barges entering and
exiting the Ports of Grays Harbor, Willapa Bay, and the Columbia
River. The tugs and barges transport, amonyg other things,
refined petroleum products, chemicals and logs and wood chips.
There has been an ongoing $75 million Federal/State/local
partnership to diversify the Port of Grays Harbor which has
involved the dredging of Grays Harbor channel to enable larger
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