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FACT SHEET

Final Damage Assessment and Restoration Plan / Environmental
Assessment for the S.S. Jacob Luckenbach
and Associated Mystery Oil Spills

Trustee Agencies: U.S. Fish and Wildlife Service, National Park Service, National Oceanic
and Atmospheric Administration, California Department of Fish and Game

Abstract: Under the Oil Pollution Act of 1990 (OPA), the Natural Resource Trustee
Agencies (Trustees) present a damage assessment/restoration plan/environmental
assessment for natural resources injured during multiple oil spills that occurred off the coast
of San Francisco, California, from 1990 to December 2003. The oil spills affected seabirds
and marine mammals, including federally endangered Brown Pelicans and federally
threatened Snowy Plovers, Marbled Murrelets, and Sea Otters. The Trustees have
selected 14 restoration projects to restore the injured resources. The projects generally
encompass the following:

i) Reduce human disturbance to seabird and waterfowl nesting habitat along the

central California coast, at northern California lakes, at Kokechik Flats, Alaska, and

on islands off Baja California, Mexico:

i) Eradicate non-native predators from seabird nesting habitats at the Farallon

Islands, California and the Queen Charlotte Islands, Canada, and protect nesting

seabirds from non-native predators in New Zealand;

iii) Acquire and/or restore and enhance seabird and shorebird nesting habitat at

Reading Rock in Humboldt County, Point Reyes, Afio Nuevo Island, and the Santa

Cruz Mountains, California;

iv) Manage and reduce corvid populations at Point Reyes to benefit nesting seabirds

and in the Santa Cruz Mountains to benefit Marbled Murrelets;

v) Conduct education and outreach programs to reduce human and livestock effluent

and their associated pathogens that are impacting Sea Otters in Monterey Bay.

The Trustees also present their environmental assessment on the selected projects under
the National Environmental Policy Act (NEPA).

Contact Person: Steve Hampton
California Department of Fish and Game
Office of Spill Prevention and Response
1700 K Street
Sacramento CA 95814
Fax: 916-324-8829, Email: shampton@ospr.dfg.ca.gov

Copies: Copies of the Damage Assessment and Restoration Plan/Environment
Assessment are available from Steve Hampton at the above address. Copies are
also available online at http://www.dfg.ca.gov/ospr/index.html




Executive Summary

On July 14, 1953, the freighter S.S. Jacob Luckenbach collided with another vessel and
sank in the Gulf of the Farallones. As it decayed on the ocean floor, it leaked oil and
became the source of many oil spills, primarily during large winter storms when currents
rocked the vessel. Major oiling events have occurred every few winters since at least
1973-74. It was not until January 2002 that these “mystery spills” were linked to the
Luckenbach. These spills manifested themselves in the appearance of oiled seabirds on
beaches from Bodega Bay to Monterey Bay. Oil chemistry analysis has confirmed the
presence of Luckenbach oil on dead birds for every winter since 1992-93 (the earliest
date for which samples are available).

A smaller percentage of the oiled wildlife has been attributed to other mystery oil spills
besides the Luckenbach. These other mystery spills are likely the result of unreported
discharges at sea from various vessels because oil fingerprinting suggests the oil came
from a wide variety of sources (see Hampton et al. 2003a). This document also
addresses injuries from those spills. In compliance with the Oil Pollution Act of 1990
(OPA), this document focuses on injuries that occurred after August 1990. It includes
oiling events through December 2003.

The owners of the Luckenbach are no longer viable, and the sources of the other spills are
unknown. However, OPA authorizes the use of the federal Oil Spill Liability Trust Fund
(OSLTF) for the payment of claims for uncompensated costs associated with oil removal
and for natural resource damages assessment, restoration, and compensation in cases
where there is no financially viable responsible party or in mystery spill cases. The
OSLTF is managed by the United States Coast Guard’s National Pollution Funds Center
(NPFC).

In the summer of 2002, the NPFC spent approximately $20 million removing oil from the
Luckenbach. The NPFC may also pay for restoration projects to restore the natural
resources impacted by such a spill. A claim to the OSLTF for natural resource damages
assessment and restoration dollars must be made to the NPFC by the appropriate natural
resources Trustee agencies. In this case, the Trustees for injured natural resources are the
United States Fish and Wildlife Service (USFWS), the National Park Service (NPS), the
Bureau of Land Management (BLM), the National Oceanic and Atmospheric
Administration (NOAA), and the California Department of Fish and Game (CDFG) (the
Trustees). As a designated Trustee, each of these agencies is authorized to act on behalf
of the public under state and/or federal law to assess and recover natural resource
damages and to plan and implement actions to restore, rehabilitate, replace, or acquire the
equivalent of the affected natural resources injured as a result of a discharge of oil.

Damage Assessment and Restoration Plan (DARP)/Environmental Assessment (EA)
Prior to submitting a claim for restoration funds, the Trustees must prepare a draft
Damage Assessment and Restoration Plan (DARP) for public review and comment. The
Trustees did that on February 28, 2006 and accepted public comment thru April 14. This
document is the final DARP, an amended version of the draft DARP after consideration



of public comments. In compliance with NPFC guidelines, this document describes the
injuries resulting from the spills and the restoration projects intended to address the
injuries. It also provides the rationale for the size and scope of each restoration project.
This document is also intended to serve as an Environmental Assessment (EA) under the
National Environmental Policy Act (NEPA) and, therefore, is called a DARP/EA.
Additional environmental compliance may be required for some of the selected projects
described herein, if selected and prior to actual implementation. This will be determined
once detailed engineering design work or operational plans are developed for those
projects.

The Trustees cooperatively developed the draft and final DARP/EA. With the
completion of this final DARP/EA, the Trustees will submit a claim to the NPFC to fund
these preferred restoration projects.

What was injured?

The major documented injuries were impacts to birds and a few Sea Otters. Impacts to
shoreline habitats, cultural resources, and the water column were minimal. Likewise,
there were no beach closures and no significant impact to recreational beach use. Most of
the birds were oiled while foraging at sea, but a small number were oiled by tarballs on
beaches. Qiled birds came ashore from Salmon Creek (north of Bodega) to Point Lobos
(south of Carmel). During the period of spills covered by this plan (August 1990 thru
December 2003), over 51,000 birds and 8 Sea Otters are estimated to have been killed.

Although over 50 species of birds were impacted, the species impacted in the greatest
numbers were Common Murres, Red Phalaropes, Northern Fulmars, Rhinoceros Auklets,
Cassin’s Auklets, and Western Grebes. Four federally- and state-listed species, the
Brown Pelican, Western Snowy Plover, Marbled Murrelet, and California Sea Otter, were
impacted as well. Additionally, Ashy Storm-Petrels were impacted in significant
numbers relative to their population size.

What restoration projects will compensate for these injuries?

The Trustees have selected 14 restoration projects that are designed to address the various
species injured by the spills. These projects differ based on the species they address.
Nevertheless, all are designed to restore and replace bird and otter populations through
restorative on-the-ground actions. Furthermore, several of the projects address multiple
species. The projects were selected based upon the biological needs of the species. For
nearly all species, this meant focusing restoration on their breeding grounds, where they
face various threats. For some migratory species, the breeding grounds may be far from
the area of the spills (e.g. northern California lakes, Alaska, British Columbia, Baja
California, and New Zealand). Where feasible restoration project alternatives existed
within the spill area, those projects were given priority. Section 1.3 provides short
summaries of the preferred projects; section 4.2.2 lists the criteria used in project
selection; and section 4.3 lists all projects considered (by species group) and provides
detailed information on the projects and scaling information regarding the size of each
project. The total cost of all the selected projects is approximately $21 million (in 2007
present value terms).



What changes were made as a result of the public comments?

All of the written public comments are presented in Appendix O. They are summarized
in Appenidix N, as well as Trustee replies to each point. The major changes between the
draft DARP and this final DARP are that one project was added (Shearwater Colony
Protection at Taiaroa Head, New Zealand) and all of the project budgets have been re-
estimated and now include estimated overhead charges.
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BIRD SPECIES’ COMMON AND SCIENTIFIC NAMES

Yellow-eyed Penguin (Megadyptes antipodes)
Little Blue Penguin (Eudyptula minor)

Brant (Branta bernicla)

Greater Scaup (Aythya marila)

Lesser Scaup (Aythya affinis)

Surf Scoter (Melanitta perspicillata)
White-winged Scoter (Melanitta fusca)

Black Scoter (Melanitta nigra)

Bufflehead (Bucephala albeola)

Red-breasted Merganser (Mergus serrator)
Ruddy Duck (Oxyura jamaicensis)
Red-throated Loon (Gavia stellata)

Pacific Loon (Gavia pacifica)

Common Loon (Gavia immer)

Pied-billed Grebe (Podilymbus podiceps)
Horned Grebe (Podiceps auritus)

Red-necked Grebe (Podiceps grisegena)

Eared Grebe (Podiceps nigricollis)

Western Grebe (Aechmorphorus occidentalis)
Clark’s Grebe (Aechmorphorus clarkii)
Short-tailed Albatross (Diomedea albatrus)
Northern Royal Albatross (Diomedea sanfordi)
Northern Fulmar (Fulmarus glacialis)
Pink-footed Shearwater (Puffinus creatopus)
Sooty Shearwater (Puffinus griseus)
Short-tailed Shearwater (Puffinus tenuirostris)
Black-vented Shearwater (Puffinus opisthomelas)
Leach’s Storm-Petrel (Oceanodroma leucorhoa)
Ashy Storm-Petrel (Oceanodroma homochroa)

Black Storm-Petrel (Oceanodroma melania)

Brown Pelican (Pelecanus occidentalis
californicus)

Brandt’s Cormorant (Phalacrocorax penicillatus)

Double-crested Cormorant (Phalacrocorax auritus)

Pelagic Cormorant (Phalacrocorax pelagicus)
Spotted Shag (Stictocarbo punctatus)

Peregrine Falcon (Falco peregrinus anatum)
American Coot (Fulica americana)

Snowy Plover (Charadrius alexandrinus nivosus)

Sanderling (Calidris alba)

Red-necked Phalarope (Phalaropus lobatus)
Red Phalarope (Phalaropus fulicaria)
Bonaparte’s Gull (Larus philadelphia)
Heermann’s Gull (Larus heermanni)

Mew Gull (Larus [canus] brachyrynchus)
Ring-billed Gull (Larus delawarensis)
California Gull (Larus californicus)

Herring Gull (Larus [argentatus] smithsonianus)
Western Gull (Larus occidentalis)
Glaucous-winged Gull (Larus glaucescens)
Glaucous Gull (Larus hyperboreus)

Red-billed Gull (Larus novaehollandiae)
Black-legged Kittiwake (Rissa tridactyla)

Least Tern (Sterna antillarum browni)

Common Murre (Uria aalge)

Pigeon Guillemot (Cepphas columba)

Marbled Murrelet (Brachyramphus marmoratus)
Xantus's Murrelet (Synthliboramphus hypoleucus)
Ancient Murrelet (Synthliboramphus antiquus)
Cassin’s Auklet (Ptychoramphus aleuticus)
Rhinoceros Auklet (Cerorhinca monocerata)
Horned Puffin (Fratercula corniculata)
Burrowing Owl (Athene cunicularia)

Common Raven (Corvus corax)
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1.0 Introduction and Purpose

This final Damage Assessment and Restoration Plan and Environmental Assessment
(DARP/EA) has been prepared by state and federal natural resource Trustees responsible
for restoring natural resources' and resource services? injured by releases of oil from the
S.S. Jacob Luckenbach and other mystery spills occurring in the same vicinity, from
Bodega Bay to Monterey Bay, between August 1990 and December 2003 (the spills).
This document provides details regarding the injuries and their quantification, restoration
planning, and the final selected restoration projects to address the injuries. The purpose
of restoration is to make the environment and the public whole for injuries resulting from
the spills by implementing restoration actions that return injured natural resources and
services to baseline conditions and compensate for interim losses.

The United States Fish and Wildlife Service (USFWS), the National Park Service (NPS),
the Bureau of Land Management (BLM), the National Oceanic and Atmospheric
Administration (NOAA), and the California Department of Fish and Game (CDFG) are
Trustees for the natural resources injured by the spill. As a designated Trustee, each
agency is authorized to act on behalf of the public under state and/or federal law to assess
and recover natural resource damages and to plan and implement actions to restore,
rehabilitate, replace, or acquire the equivalent of the affected natural resources injured as
a result of a discharge of oil. For purposes of coordination and compliance with OPA
and NEPA, the USFWS is designated as the lead federal Trustee.

There is no viable responsible party (RP) in this case. The owner of the

S.S. Jacob Luckenbach, the Luckenbach Steamship Company, no longer exists.

However, OPA authorizes the use of the federal Oil Spill Liability Trust Fund (OSLTF),
managed by the United States Coast Guard’s National Pollution Funds Center (NPFC) for
the payment of claims for uncompensated costs associated with removal and natural
resource damage assessment, restoration, and compensation in cases where there is no RP
or in mystery spill cases.’

! Natural resources are defined under the Oil Pollution Act (OPA) as "land, fish, wildlife, biota, air, water,
groundwater, drinking water supplies, and other such resources belonging to, managed by, held in trust by,
appertaining to, or otherwise controlled by the United States, any State or local government or Indian tribe,
or any foreign government.

2 . . .
Services (or natural resources services) means the functions performed by a natural resource for the
benefit of another natural resource and/or the public.

® The OSLTF receives funds from four primary sources: (1) an oil tax (five cents a barrel on domestically
produced or imported oil collected from the oil industry; this is suspended when the fund reaches $1 billion
but may be reinstated if the fund falls below this amount); (2) interest on fund principal; (3) cost recovery
from responsible parties (The parties responsible for oil spills are liable for costs and damages. All monies
recovered go either back to replenish the Fund or to the U.S. Treasury); and (4) penalties (including civil
penalties assessed to the responsible parties).



The Trustees have prepared this final DARP/EA to inform the public about the natural
resource damage assessment and restoration planning efforts that have been conducted
following the spill. This document also integrates NEPA requirements. . Nevertheless,
some of the selected projects may require additional environmental compliance prior to
actual implementation. This decision will be made after engineering designs or
operational plans are developed for those projects. .

The Trustees released a draft DARP/EA on February 28, 2006 and received public
comments thru April 14. After considering those comments, the Trustees have amended
the draft DARP/EA and prepared this final DARP/EA. With the completion of this final
DARP/EA, the Trustees will make a claim to the NPFC, requesting funds to implement
the preferred projects. If the NPFC grants the Trustees’ request, the Trustees will be
obligated to spend the funds only on the specified projects, and will be required to return
any extra funds remaining after implementation to the NFPC.

1.1 Overview of the Incident

Since the 1970s, the central California coast has been plagued with recurring mystery oil
spills (Nur et al. 1997). These spills usually shared the following characteristics: (1) they
occurred in winter and were associated with large storms; (2) they manifested themselves
in the appearance of oiled seabirds, primarily Common Murres, on beaches from Bodega
Bay to Monterey Bay; and (3) very little oil was ever seen on the beaches or in the water.
Finally, in early 2002, the U.S. Coast Guard and various responding agencies determined
that the S.S. Jacob Luckenbach, a vessel that sunk in 1953, was responsible for most of
the oiled birds. This 469-foot freighter, carrying railroad parts to South Korea, collided
with its sister ship, the S.S. Hawaliian Pilot, and sank in 178 feet of water, approximately
17 miles west-southwest of San Francisco in the Gulf of the Farallones.

Figure 1: Location of the S.S. Jacob Luckenbach



In the summer of 2002, the U.S. Coast Guard, using approximately $20 million from the
OSLTF, conducted oil removal operations. These efforts relied upon divers breathing
mixed gas and living in a pressurized chamber for up to a month. They used vacuum
hoses to pump oil from the vessel to a barge stationed on the surface. During these
operations, approximately 100,000 gallons of oil were removed (McCleneghan 2003).
Because the oil was located in over 30 different compartments on the vessel, complete oil
removal was difficult, and approximately 29,000 gallons that were not removable remain
onboard. The remaining holes in the vessel were sealed at the completion of the response
actions. It is estimated that over 300,000 gallons of oil were released from the
Luckenbach over time.

Although how long the Luckenbach has been releasing oil is not known, major oiling
events have been documented, mostly during the winter, since at least 1973. The major
events thought to be associated with the Luckenbach are described in Table 1.

Table 1: Major Oiling Events Likely Associated with the Luckenbach

OILING EPISODE COMMENTS
Winter 1973-4 100+ live oiled birds collected by the public
Winter 1981-2 218 oiled birds observed on Southeast Farallon Island
August 1983 500 live oiled birds collected by the public
Winter 1989-90 243 oiled birds observed on Southeast Farallon Island
Winter 1990-91 195 live oiled birds collected by the public; 127 oiled birds observed on
Southeast Farallon Island
Winter 1992-93 46 oiled birds observed on Southeast Farallon Island
Winter 1995-96 <100 birds collected by the public at Point Reyes National Seashore

Winter 1997-98

(Pt. Reyes Tarball Incidents) 2,964 birds collected by the public and Trustee response

Winter 2001-02

(San Mateo Mystery Spill) 1,921 birds collected by the public and Trustee response

Summer 2002 . .
Luckenbach oil removal 257 birds collected by the public and Trustee response
Winter 2002-03 546 birds collected by the public and Trustee response

Note that, under OPA, the Trustees will be addressing injuries incurred only after August
1990. Oil fingerprinting linked many of the earlier mystery spills to the Luckenbach. As
part of their damage assessment, the Trustees relied on existing oil chemistry analyses, as
well as 77 additional sample analyses that focused on samples collected at times and
locations not sufficiently analyzed earlier. Oiled feather samples and tarballs are
routinely collected from oiled birds and beaches found during regularly scheduled
shoreline surveys, although not all are analyzed. Samples from beachcast birds exist for
all of the episodes listed in Table 1 starting with winter 1992-93. Matches to the
Luckenbach oil have been found for all of these major episodes.

In addition to the major episodes listed in Table 1, a small number of oiled birds and
tarballs have been found each year, throughout summer and winter. Luckenbach oil has
been detected on at least a few oiled birds every winter since 1992. However,
Luckenbach oil has been found in lower amounts on birds and beaches in summer (not




including 2002, when oil removal operations resulted in some oil releases and oiled
birds). Oil that did not match the Luckenbach was compared with other oils with known
fingerprints. This includes Monterey Formation oil, which occurs both naturally in
California from oil seeps (mostly in southern California) and from anthropogenic crude
oil extraction and transport. Oil could not always be matched with known sources, but
any oil in this region that is not Monterey Formation would have to be anthropogenic in
origin, such as from an unreported release from a vessel. Table 2 presents the results of
the oil chemistry analysis for oiled feather samples collected during various spill episodes
and seasons.

Table 2: Oiled Feather Sample Chemistry Analysis Results, 1992-2003

PERIOD # OF MATCH TO MATCH TO OTHER
SAMPLES | LUCKENBACH | MONTEREY SOURCE

Winter 1992-93 16 81% 13% 6%
Winter 1997-98 67 93% 0% 7%
Winter 2001-02 49 73% 0% 27%
Winter 2002-03 11 100% 0% 0%
Su_b-total for major spill 143 85% 1% 14%
episodes
Other winters o 0 0
(1993 thru 2001) 1 32% 14% 54%
Summers 0 0 0
(1994 thru 2001) 23 13% 13% 4%

Notes: Monterey refers to Monterey Formation oil. Winter is defined as November thru mid-May,
corresponding to oiled bird events. Summers are mid-May thru October (not including 2002, when ail
removal operations caused known releases).

The results demonstrate that oil matching the Luckenbach oil is strongly correlated with
the major oiled bird episodes, accounting for 85 percent of the 143 samples analyzed.
Natural seep oil is only likely to be responsible for, at most, 1 percent of the oiled birds,
because Monterey Formation oil may also be transported by vessels. Tarball samples
were much less likely to match the Luckenbach oil.

During all summers and winters without major oiled bird episodes, the smaller numbers
of birds collected were predominately impacted by oil from other anthropogenic sources.
This included Alaska North Slope and Basra (Iraq) crude oils, as well as other
unidentified oils. Three additional feather samples were analyzed from summer 2002,
during the oil spill removal operations. As expected, all three matched the Luckenbach
oil.

Hampton et al. (2003b) describes how Luckenbach oiling events were strongly correlated
with strong winter storms that generate very large swells (greater than 22 feet). Storms of
this magnitude occur every few years during the winter months. Experience during the oil
removal operations suggests that strong swells lead to strong undersea currents near the
vessel, which washes oil out through various openings.



In the summer of 1998, following the 1997-98 spills (the Pt. Reyes Tarball Incidents), the
Trustees, with the National Park Service (NPS) acting as the federal Lead Administrative
Trustee, requested $333,145.62 from the NPFC to initiate an assessment of natural
resource damages. On August 3, 1998, the request was granted. That natural resource
damage assessment (NRDA) focused only on injuries that occurred from November 1997
through February 1998. A report on the results of that investigation was completed in
July 2003 (see Carter and Golightly, eds. 2003). The bird mortality estimated in that
analysis has been revised and incorporated in this document.

As a result of continuing oil spills between 2001 and 2003, and the discovery of the
Luckenbach as the source for much of the oil, the Trustees conducted further NRDA
work. The Trustees opted not to pursue restoration immediately for the 1997-98 Point
Reyes Mystery Tarball spills, but rather to wait and, combining those injuries with those
associated with other spills, pursue restoration for all the spills under a single plan. This
document represents that comprehensive effort and presents the final selected restoration
projects that will address spill injuries from 1990 through 2003. See Carter and
Golightly, eds. (2003) for a summary of the 1997-98 injury assessment.

The story of the Luckenbach, its discovery, its impacts, and the response operations have
been widely documented. Related publications include:

Elliott, G. 2002. The SS Jacob Luckenbach: A Ghost Story. California Coast &
Ocean 18: 14-17.

Hampton, S., R.G. Ford, H.R. Carter, C. Abraham, and D. Humple. 2003. Chronic
oiling and seabird mortality from the sunken vessel S.S. Jacob Luckenbach in central
California. Marine Ornithology 31:35-41.

Nevins, H.R. and H.R. Carter. 2003. Age and sex of Common Murre Uria aalge
recovered during the 1997-98 Point Reyes Tarball Incidents in Central California.
Marine Ornithology 31:51-58.

McCleneghan, K. 2003. Ghost of the SS Jacob Luckenbach: The hunt for clues to a
killer. Outdoor California 64: 4-11. Also in Oil Spill Intelligence Report XXV, 12
December 2002.

McGrath, G.G., J.A. Tarpley, H.A. Parker-Hall, A. Nack. 2003. The investigation to
identify the SS Jacob Luckenbach: Using technology to locate a hidden source of oil
that caused years of impacts and the future implications of sunken shipwrecks.
Proceedings of the 2003 International Oil Spill Conference. Vancouver, British
Columbia, Canada.

Parker-Hall, H.A., S. Hampton, and J. Haas. 2003. Integrating trustee issues into a
balanced response: Working toward a common goal. Proceedings of the 2003
International Oil Spill Conference. Vancouver, Canada. Washington, DC: American
Petroleum Institute.



Hampton, S. and M. Zafonte. 2005. An analysis of factors influencing beached bird
collection during the Luckenbach 2001-2002 oil spill. Proceedings of the Pacific
Seabird Group and The Waterbird Society Annual Meeting. Portland, OR

Addassi, Y.N., K. Jennings, M. Ziccardi, J. Yamamoto, and S. Hampton. 2005. Long-
term wildlife operations: Adaptations to traditional Incident Command Structure (or
ICS). A case study of the SS Jacob Luckenbach. Proceedings of the International
Oil Spill Conference 2005, Miami, FL.

Massey, G., Hampton, S. M. Ziccardi. 2005. A cost/benefit analysis of oiled wildlife
response. Proceedings of the International Oil Spill Conference 2005, Miami, FL.

Additionally, a report commissioned by CDFG after the 1992-93 mystery spill,
examining the effects of chronic oil pollution on the Common Murre (Nur et al. 1997),
unknowingly addressed impacts caused by the Luckenbach and other mystery spills.

Finally, the Luckenbach has been the subject of three television features:

CALIFORNIA CONNECTED - 1-hour newsmagazine on PBS (in California only) -
15-minute segment, first broadcast on every public television station in California on
May 8, 2003. It was updated and rebroadcast on July 15, 2004.

EXTREME EVIDENCE on Court TV (cable & satellite) - 30-minute program titled,
“Deadly Tide” first aired on January 26, 2004, and rebroadcast at least once to an
international audience. Produced by LMNO Productions of Hollywood.

DEEP SEA DETECTIVES on The History Channel (cable & satellite) - 1-hour
program titled, “Time Bomb of the Deep” first aired on August 30, 2004, and
rebroadcast at least once to an international audience. Produced by KPI Productions
of New York.

1.2 Summary of Natural Resource Injuries

The injuries from these oil spill episodes were primarily limited to birds. In addition, an
estimated 8 Sea Otters were impacted. Impacts to shoreline habitats, cultural resources,
and the water column were minimal. This was likely a result of relatively small
quantities of oil slowly released over time at sea. With the oil emanating from the
Luckenbach 17 miles offshore, the small amounts of oil would weather (or stick to birds)
and form small tarballs before making landfall. During most spill episodes, no oil was
found on beaches. There were no beach closures and no significant impact to
recreational beach use. Most of the birds were oiled while foraging at sea, but a few
(e.g., Snowy Plovers) were oiled by tarballs on beaches.

This plan describes restoration projects that benefit the various species of birds impacted
and the otters, according with their degree of injury. The primary species was the



Common Murre. However, other species, including the federally- and state-listed
Marbled Murrelet, Brown Pelican, Snowy Plover, and Southern Sea Otter, were impacted
as well. Here is a summary of the impacted species, as well as the number estimated
killed since August 1990:

o Waterfowl (primarily Surf Scoter): 862

e Loons (primarily Pacific Loon): 1,314

e Grebes (primarily Western Grebe): 4,106

e Procellarids (primarily Northern Fulmar): 4,796

e Brown Pelican: 278

e Cormorants (primarily Brandt’s Cormorant): 1,460

e Gulls (primarily California, Western, and Glaucous-winged Gulls): 2,388

e Snowy Plover: 30

e Other shorebirds (primarily Red Phalarope): 1,554

e Common Murre: 31,806

e Marbled Murrelet: 45

e Other alcids (primarily Ancient Murrelet, and Cassin’s and Rhinoceros Auklets):
2,763

e Sea Otters: 8

Including a small number of other species and unidentified birds, the total estimated
number of animals killed is 51,569.

1.3 Summary of Final Selected Restoration Projects

The Trustees’ mandate under OPA (see 33 U.S.C. 2706(b)) is to make the environment
and the public whole for injuries to natural resources and natural resource services
resulting from the discharge of oil. This requirement must be achieved through the
restoration, rehabilitation, replacement, or acquisition of equivalent natural resources
and/or services. Thus, for a project to be considered there must be a connection, or nexus,
between the natural resource injuries and the proposed restoration actions.

Restoration actions under OPA are termed primary or compensatory. Primary restoration
IS any action taken to accelerate the return of injured natural resources and services to
their baseline condition. Trustees may elect to rely on natural recovery rather than active
restoration where feasible or cost-effective active restoration actions are not available, or
where the injured resources will recover relatively quickly without human intervention.

Compensatory restoration is any action taken to compensate for interim losses of natural
resources and services pending recovery to baseline conditions. The scale, or amount, of
the required compensatory restoration will depend on the extent and severity of the initial
resource injury and how quickly each resource and associated service returns to baseline.
Primary restoration actions that speed resource recovery will reduce the amount of
compensatory restoration. To the extent that restoration projects are implemented prior
to the completion of natural recovery, there is an element of primary restoration to the
project. This factor is taken into account in the scaling of the restoration project sizes.



The Trustees and their scientific advisors considered over 30 restoration concepts and
alternatives with the potential to provide primary and compensatory restoration. These
were evaluated based on selection criteria developed by the Trustees consistent with the
legal guidelines provided in the OPA regulations (15 C.F.R. 990.54(a)). Section 4.2.2
presents OPA-based selection criteria developed by the Trustees for this spill. Based on
the Trustees’ evaluation, a total of 14 restoration projects have been selected. These are
summarized below and presented in detail in section 4.3.

It is the intent of the Trustees to address all injuries. However, rather than develop
separate restoration projects for each species impacted, the Trustees have grouped the
injuries into categories, sometimes combining impacts to similar species. In this way,
one restoration project, benefiting a suite of species or one primary species, addresses all
injuries for that category.

Because some restoration projects may benefit several species of birds, the Trustees
grouped bird species with similar restoration needs. After evaluating several restoration
project concepts, the Trustees developed the list of 14 restoration projects. Several
projects outside California (including one in Mexico and one in Canada) were identified
because they provide the most cost-effective benefits to the impacted migratory species.
Table 3 provides a conceptual guide to the injury categories and the restoration projects
that would address each injury.

Table 3: Matching Injury Categories to Restoration Projects

Waterf(w%' » Nesting habitat protection, Alaska
Loons

Grebes » Nesting colony protection, Calif. lakes
~ [ Mouse eradication, Farallon Islands

Procellarids . .

. " | Nesting colony protection, New Zealand
Pelicans, Cormorants, Gulls Nesting colony protection, Baja Calif.
Snowy Plovers » Nesting habitat restoration, Pt. Reyes
Other Shorebirds (Red Phalarope Nesting colony protection, central Calif.
Common Murre »< Corvid management, Pt. Reyes

Nesting colony restoration, Reading Rock
Marbled Murrelet— _ [ Nesting habitat protection, Santa Cruz Mtns
Other Small Alcids Corvid management, Santa Cruz Mtns
(Ancient Murrelet, > Rat eradication, Queen Charlotte Islands

Cassin’s Auklets
Rhinoceros Auklet)

Sea Otters

Nesting habitat restoration, Afio Nuevo I.

v

Sea Otter pathogens education

A\ 4

In accordance with OPA, all 14 of the selected projects have been “scaled” in size, such
that the benefits of the restoration offset the injuries caused by the spill. Summaries of
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the selected restoration projects are provided below. More details on the projects are
provided in section 4.0.

PROJECT: Nest Protection at Kokechik Flats, Alaska

BENEFITS: Waterfowl, Loons, and Other Shorebirds

This project will protect nesting seabirds from human disturbance at Kokechik Flats,
Alaska, a private in-holding within the Yukon Delta National Wildlife Refuge. Kokechik
Flats is home to nesting waterfowl, Pacific Loons, Red-throated Loons, and Red
Phalaropes (as well as other species), all of which were impacted by the Luckenbach and
associated mystery spills. This nesting area has been continually threatened with
disturbance by ATV riders and others. Planned actions include educating subsistence
hunters and harvesters about sensitive resources, providing designated staging and
camping areas, recommending transportation routes through sensitive nesting areas,
developing written conservation and management guidelines and outreach materials, and
providing on-site attendants to monitor activities and provide outreach for a 10-year
period. Cost: $561,631.

PROJECT: Grebe Colony Protection at Northern California Lakes

BENEFITS: Grebes

This project will fund many of the recommendations of the California grebe management
plan (Ivey 2004), designed to protect Western and Clark’s Grebe nesting colonies from
human disturbance, for 10 years. These recommendations include public education and
outreach, as well as the establishment of small seasonal buffers around grebe nesting
colonies. The primary colonies targeted for protection are located at Clear Lake, where a
pilot project is underway. Additional similar work will be done to protect colonies at
other Eagle Lake, Thermolito Forebay, Lake Almanor, and Tule Lake National Wildlife
Refuge. Cost: $965,435.

PROJECT: Mouse Eradication on the Farallon Islands

BENEFITS: Procellarids

This project will fund eradication of the non-native House Mouse from Southeast
Farallon Island, off the California coast. Removal of this invasive species will benefit
nesting Ashy Storm-Petrels. Mice have directly depredated Ashy Storm-Petrel chicks
and have artificially supported a small number of over-wintering Burrowing Owls that, in
turn, depredate these smaller seabird species at unnaturally high levels. Cost: $975,597.

PROJECT: Shearwater Colony Protection at Taiaroa Head, New Zealand
BENEFITS: Procellarids

This project will fund the construction of a predator-proof fence to protect a mainland
colony of Sooty Shearwaters from disturbance caused by humans and sheep, and from
predation caused by non-native predators such as brush-tailed possums, hedgehogs, rats,
stoats, and other mammals. Cost: $55,649.
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PROJECT: Seabird Colony Protection on Baja California Islands, Mexico
BENEFITS: Brown Pelicans, Cormorants, and Cassin’s Auklets

This project will add to on-going efforts to protect nesting seabirds from human
disturbance and non-native animals. The islands, located off the Pacific Coast of the Baja
California Peninsula, are San Martin, San Jeronimo, San Benito, Natividad, San Roque,
and Asuncion. These islands host large numbers of breeding seabirds. Planned actions
include constructing boardwalks, trails, and other facilities to focus human traffic and
prevent trampling of burrows and disturbance of nesting and roosting seabirds; education
regarding the reintroduction of non-native animals; construction of nest boxes and
deployment of social attraction techniques (e.g., decoys) to reestablish seabird colonies;
and the establishment of seasonal stewards for six years to minimize disturbances from
garbage, lights, and human activities. Of species impacted by the oil spills, these actions
will directly benefit Cassin’s Auklets, Brown Pelicans, and Brandt’s and Double-crested
Cormorants. Cost: $3,736,475.

PROJECT: Dune Habitat Restoration at Point Reyes National Seashore
BENEFITS: Snowy Plovers

This project will expand ongoing efforts to remove non-native vegetation from coastal
foredunes at Point Reyes National Seashore. The primary goal of this project is to create
more nesting habitat for Snowy Plovers. Recent experience has demonstrated that
plovers have benefited from restored habitat. Cost: $501,447.

PROJECT: Common Murre Colony Protection Project

BENEFITS: Common Murres

This project will provide funding to extend a current program for 20 years to protect
Common Murre nesting colonies off the central California coast from human disturbance.
This program includes education and outreach to pilots, boaters, and others regarding the
locations and sensitivity of nesting colonies, as well as maintaining seasonal warning
buoys in the vicinity of the colonies. The colonies included in this project are located
from Point Reyes south to the Big Sur coast, and include the Farallon Islands. Cost:
$9,526,603.

PROJECT: Corvid Management at Point Reyes National Seashore

BENEFITS: Common Murre

This project will improve Common Murre nesting success at the Point Reyes Headlands
by implementing a suite of actions intended to reduce the raven population at Point Reyes
National Seashore. Raven populations are artificially high as a result of the cattle and
dairy operations; the ravens feed on cattle feed and carcasses. This, in turn, leads to
increased predation of murre nests by corvids. The key component of this project is to
address land use management at dairy and beef ranches that sustain unnaturally high
raven populations near the murre colonies. Ranchers that are willing participants will be
compensated for changes in land use practices that adversely affect their dairy operations.
Another component of the project is the elimination of a key raven roosting area.

Limited removal of certain ravens may also be implemented as a secondary activity if
deemed necessary. Cost: $500,000.
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PROJECT: Reading Rock Common Murre Colony Restoration

BENEFITS: Common Murre

This project will contribute to a project to reestablish a nearly extirpated Common Murre
colony at Reading Rock in Humboldt Colony. The project will use social attraction
techniques (e.g., decoys, audio playback) to attract birds back to the colony, as well as
education and outreach to minimize human disturbance of the colony site. Cost:
$255,307.

PROJECT: Old Growth Forest Acquisition and Protection

BENEFITS: Marbled Murrelets

This project will set aside funds to acquire and manage critical old-growth forest parcels
that are (1) currently at risk of logging, (2) known to contain nesting Marbled Murrelets,
and (3) located in the Santa Cruz Mountains. Because land may only be acquired from a
willing seller, and such opportunities are limited and difficult to predict, funds will be
held for five years, awaiting an opportunity to acquire threatened habitat. This project
will benefit Marbled Murrelets, which depend upon such habitat for nesting. Cost:
$1,745,000.

PROJECT: Corvid Management in the Santa Cruz Mountains

BENEFITS: Marbled Murrelets

This project will improve Marbled Murrelet nesting success by contributing to on-going
corvid (i.e., ravens, jays, crows) management efforts in state and county parks of the
Santa Cruz Mountains of central California for five years. Corvid populations are
artificially high in areas where human food waste is readily accessible. This, in turn,
leads to increased predation of murrelet nests by corvids. Management efforts include
education of park campers and visitors regarding control of food waste, improved
garbage facilities, limited raven removal, and outreach to nearby communities where
food waste may support artificially high corvid numbers. Cost: $695,363.

PROJECT: Rat Eradication in the Queen Charlotte Islands, Canada

BENEFITS: Ancient Murrelets

This project will fund eradication of the non-native Norway rats from Ellen Island and
the Bischof Islands, part of the Queen Charlotte Islands, off the coast of British
Columbia, Canada. Removal of this introduced species will benefit nesting Ancient
Murrelets. Norway rats are predators of murrelet eggs and chicks and have seriously
reduced (or completely eradicated) seabirds on many of their nesting islands. Cost:
$188,405.

PROJECT: Nesting Habitat Restoration on Afio Nuevo Island

BENEFITS: Rhinoceros Auklets

This project will contribute to ongoing native vegetation restoration efforts on Afio
Nuevo Island, off the central California coast. The goal of this project is to restore low-
lying vegetation cover to the central part of the island, prevent erosion, and thereby
support Rhinoceros Auklets, which nest in burrows on the island. Cost: $974,037.
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PROJECT: Sea Otter Pathogens Education and Outreach

BENEFITS: Sea Otters

This project will fund an education and outreach project in the Monterey Bay region to
communicate to the public the threats posed to Sea Otters by various human activities.
Recent scientific research has found that the current decline in California’s Sea Otters is a
result of pathogens that enter the water through human and domestic animal feces. The
project will suggest changes in how people manage pets and livestock, as well as boat
and home septic tank systems. Cost: $121,155.
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2.0 Environment Affected by the Spills

This section presents a brief description of the physical and biological environment
affected by the oil spills. The physical environment includes approximately 220 miles of
shoreline from Salmon Creek (north of Bodega Bay) to Carmel, as well as the Pacific
Ocean extending at least 20 miles offshore. This section provides information on the
affected environment for the selected projects within this area. Information on the
affected environments for selected projects outside this area is provided along with the
project descriptions in section 4.3.

2.1 Physical Environment

The area affected by the spills is rich with marine life and encompasses a wide diversity
of protected natural resources, both at sea and along the coast. The at-sea impacted areas
include:

Cordell Bank National Marine Sanctuary

Gulf of the Farallones National Marine Sanctuary

Point Reyes National Seashore (boundary extends ¥ mile offshore)
Monterey Bay National Marine Sanctuary

Farallon National Wildlife Refuge

Along the mainland coastline, the impacted areas include:

California Coastal National Monument
Point Reyes National Seashore

Golden Gate National Recreation Area
Salinas River National Wildlife Refuge
Duxbury Reef Marine Reserve

James V. Fitzgerald Marine Reserve
Afo Nuevo State Reserve

Point Lobos State Reserve

Tomales Bay State Park

Mount Tamalpais State Park

Big Basin Redwoods State Park
Wilder Ranch State Park

Sonoma Coast State Beaches

Montara State Beach

Half Moon Bay State Beach

San Gregorio State Beach

Pomponio State Beach

Pescadero State Beach

Bean Hollow State Beach

Natural Bridges State Beach

Twin Lakes State Beach

New Brighton State Beach
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Manresa State Beach

Sunset State Beach

Zmudowski State Beach

Moss Landing State Beach

Salinas River National Wildlife Refuge
Salinas River State Beach

Marina State Beach

Monterey State Beach

Asilomar State Beach

Carmel River State Beach

This region contains a wide range of coastal habitats, including sandy and rocky intertidal
beaches, open ocean, protected bays, harbors and jetties, offshore rocks, and the Farallon
Islands.

The environment impacted by the spills encompasses 4,000 square miles of Pacific
Ocean along with near shore tidal flats, wetlands, rocky intertidal areas, coastal beaches,
subtidal reefs, kelp forests, and underwater canyons. Brief descriptions of the areas
affected by the oils spills are presented below.

The Gulf of the Farallones National Marine Sanctuary (GFNMS) and the Monterey Bay
National Marine Sanctuary (MBNMS) were established in 1981 and 1992, respectively,
to protect the thousands of seabirds, sea mammals, fish, and other wildlife off the
California coast.

The Farallon National Wildlife Refuge is a group of islands located 28 miles west of San
Francisco, which was established in 1969 to protect some of the largest colonies of
seabirds and marine mammals on the Pacific Coast of North America. The refuge
sustains the largest seabird breeding colony south of Alaska and contains 30 percent of
California's nesting seabirds. Thirteen species, representing up to 250,000 individuals
breed here, including the largest colonies of Brandt’s Cormorant, Ashy Storm-Petrel, and
Western Gull found anywhere.

The California Coastal National Monument, which was designated by Presidential
Proclamation on January 11, 2000, runs the entire length of the California coast (840
miles) between Oregon and Mexico. It extends 12 nautical miles from the shoreline and
encompasses thousands of BLM-administered islands, rocks, exposed reefs, and
pinnacles above mean high tide.

The Point Reyes National Seashore, which was established in 1962 to protect both the
natural and cultural resources within its boundaries, encompasses about 73,000 acres of
land and the boundary of the seashore extending % mile offshore. It includes 20,000
acres of coastal and estuarine waters. Point Reyes is the center of one of only five coastal
boundary upwelling ecosystems in the world and the only one in North America.

Located at the convergence of a number of ocean currents, the adjacent waters are rich in
nutrients and support an abundant fishery and associated fauna. The geology of the
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peninsula and its association with the Pacific Ocean have created unique estuarine
environments that have been described as some of the most unspoiled in the United
States. Tomales Bay, formed by seismic activity along the San Andreas Fault, is a long
narrow bay included within the National Seashore. Much of the area (33,000 acres) is a
congressionally designated wilderness area. Drake’s Estero, Rodeo Lagoon, Estero de
Limantour, and Abbott’s Lagoon are also significant estuarine resources. Drake’s Estero
has been characterized as possibly the most pristine estuary on the Pacific Coast. The
estero is used by numerous avian species, many of which are either state or federally
listed. Limantour Estero is a state marine reserve, designated by the California
Department of Fish and Game in 1970s. Tomales Bay also harbors tens of thousands of
migratory waterfowl and the federally-listed Tidewater Goby (Eucyclogobius newberryi).
Point Reyes Headland and several large nearshore rocky islands along the peninsula
support several thousand nesting and roosting seabirds, particularly large colonies of
Common Murre, cormorants, Ashy Storm-petrels, and Brown Pelicans.

Golden Gate National Recreation Area comprises approximately 75,000 acres of coastal
lands including the mouth of San Francisco Bay. The legislative boundary of this federal
park, which was established in 1972, encompasses the Marin Headlands north of and the
ocean shoreline south of the Golden Gate, Alcatraz Island, and Angel Island. Alcatraz
supports several species of nesting and roosting seabirds and waterbirds, including Brown
Pelicans. Rodeo Lagoon also harbors migratory waterfowl and the Tidewater Goby.

In addition to these areas, numerous other federal, state, and local parks dot the coastline
within the impacted area, many with a rich or unique array of natural resources. These
include Tomales Bay and Mount Tamalpais State Parks, Duxbury Reef and Fitzgerald
Marine Reserves, Afio Nuevo State Reserve, and 19 state beaches.

The dominant oceanic current within the affected environment is the California Current,
which flows southward from Alaska to Mexico. During the year, several oceanic
phenomena affect this current, including the northward-flowing Davidson Counter
Current prevailing during the winter, upwelling processes, local gyres and eddies, and
tidal exchanges with San Francisco and Monterey Bays. The average annual ocean
surface temperature is 55° F.

The three distinct ocean seasons along the central California coast are the oceanic period
(July-October), the Davidson Current period (October- March), and the upwelling period
(March/April-August). The oceanic period is the season in which the California Current
dominates the circulation pattern. This period is characterized by low temperature, low
salinity, high-nutrient, and highly oxygenated sub-arctic water. The Davidson Counter
Current carries oxygen-poor, nutrient-rich waters that are characteristically warmer and
more saline than the California Current. Low temperatures, high salinities, and high
nutrient levels usually characterize coastal upwelling. This process increases primary
productivity of surface waters by supporting large phytoplankton blooms. Rich
zooplankton and fisheries production ensues.
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The coastal terrestrial landscapes are equally significant, diverse, and rare, representing a
high degree of endemism. They include such diverse vegetation alliances as active
coastal fore dunes, coastal terrace prairie, and northern coastal salt marsh.

2.2 Biological Environment

The affected area has one of the most diverse and abundant assemblages of marine
organisms in the world. A rich array of habitats—including the open ocean, rugged rocky
shores, sandy beaches, lush kelp forests, and wetlands—support large numbers of seals
and sea lions, whales, fish stocks, otters, and seabirds. The environment is home to, or a
migration corridor for, 36 species of marine mammals, 94 species of seabirds and
waterbirds, 400 species of fish, 4 species of sea turtles, 31 phyla of invertebrates, and
over 500 species of marine algae. Other important species in the impacted area include
the Sea Otter (Enhydra lutris), Gray Whale (Eschrichtius robustus), Blue Whale
(Balaenoptera musculus), Humpback Whale (Megaptera novaeangliae), Market Squid
(Loligo opalescens), Brown Pelican, California Coho Salmon (Oncorhynchus kisutch),
rockfish (Sebastes sp.), commercial sea urchin (Class Echinoidea), and Giant Kelp
(Heterostichus rostratus). For many migratory species, such as the whales, seals,
salmonids, and Brown Pelicans, the affected area is also an important link to other
habitats beyond their boundaries.

Marine Mammals

Pinnipeds
Thirty-six species of marine mammals have been observed in the affected area, including
six species of the sub-order pinnipedia (seals and sea lions), two species from the sub-
order fissipedia (Sea Otter and River Otter), and twenty-eight species of the order
cetaceans (whales and dolphins).

Afo Nuevo, Point Reyes, and the Farallon Islands are important pinniped breeding sites
in the area and the most important pinniped rookeries and resting areas in central and
northern California. The five species of pinnipeds considered common within the affected
area include California Sea Lions (Zalophus californianus), Steller Sea Lions
(Eumetopias jubatus), Northern Elephant Seals (Mirounga angustirostris), Northern Fur
Seals (Callorhinus ursinus), and Pacific Harbor Seals (Phoca vitulina richardii). An
additional species, the Guadalupe Fur Seal (Arctocephalus townsendi), has been
documented on the Farallon Islands, at Point Reyes, and at Afio Nuevo Island.

In any season, California Sea Lions are the most abundant pinniped in the area (Bonnell
et al. 1983, Keiper et al. 2005). They breed farther south along the coast in the summer
and then migrate northward, reaching their greatest numbers in central California in
autumn. Sea lions haul out on offshore rocks and islands. Both haul-out sites and
foraging grounds are essential to the species' health. In contrast, the Steller Sea Lion
(Eumetopais jubatus),a federally-listed species, is declining in the region and currently
breeds at Afio Nuevo, the Farallon Islands, and Fort Ross (Sydeman and Allen 1999).
Historically, Steller Sea Lions bred at Point Reyes. But since the 1970s their numbers

18



have diminished significantly. Reasons for their decline are unclear but may be a
combination of exposure to pollutants, disease, decreases of favored prey such as
salmonids and sardines, and competition with California Sea Lions.

Northern Elephant Seals breed in the winter months and then disperse to feed in pelagic
waters throughout the eastern North Pacific and Alaskan waters. The population returns
to the terrestrial colony later in the year to undergo an annual molt. Peak abundances
occur on land in the spring when juveniles and females haul out to molt. The largest
populations are on Afio Nuevo Island, the adjacent mainland point, and at Point Reyes
Headland. The winter population of Northern Elephant Seals on land during the breeding
season exceeds 4,000 at Ano Nuevo and 2,000 at Point Reyes (M.L. Bonnell pers. com.,
S. Allen pers. com.).

Pacific Harbor Seals are year-round residents in the area. They haul out at dozens of sites
along the coast from Point Sur to Point Arena. Peak abundance on land is reached in late
spring and early summer when they haul out to give birth to pups, breed, and molt.
Favorite haul-out sites in the outer coast are isolated sandy beaches and rocky reef areas
exposed at low tide. Harbor seals also use the estuarine habitats of EIkhorn Slough,
Drake’s Estero and Limantour Esteros, and Tomales Bay. More than 20 percent of the
breeding population of harbor seals in the state of California occurs at Point Reyes,
accounting for around 7,000 seals (Sydeman and Allen, 1999, Allen et al. 2004).

Northern Fur Seals occur in the open waters in winter and spring. They feed offshore
after migrating from the Pribilof Islands in Alaska and the Channel Islands off southern
California. The greatest density of individuals is found well offshore over the continental
slope in waters from 100 to 1,000 fathoms (200 to 2,000 m) deep. Northern Fur Seals
have a declining population currently estimated to be 1.2 million animals. Many causes
have been attributed to this decline, including entanglement in marine debris and
competition with commercial fisheries. This species has been proposed for designation as
a depleted species by NOAA. Northern Fur Seals regularly haul out on the Farallon
Islands and have pupped on the island every year since 1996. Fur seals also occasionally
haul out on Afio Nuevo Island and at Point Reyes.

Cetaceans
Approximately 20 species of whales and dolphins have been sighted within the affected
areas. Ten species are seen regularly and of these, the Killer Whale (Orcinus orca),
Minke Whale (Balaenoptera acutorostrata), Harbor Porpoise (Phocoena phocoena),
Dall’s Porpoise (Phocoenoides dalli), and Pacific White-sided Dolphin (Lagenorhynchus
obliquidens) are considered year-round “residents.” The affected area also lies on the
migratory pathway of the Gray Whale and other large baleen whales. More than a third
of the world's cetacean species occur off San Francisco Bay and Point Reyes. Of
particular note are Gray Whales that migrate close to shore and forage within the waters
of Point Reyes and around the Farallon Islands. Blue and Humpback Whales are also
common and are annually seen foraging in the region.
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Fissipeds
The California or Southern Sea Otter (Enhydra lutris nereis) is a threatened species that
is found throughout shallow waters in the affected area. Sea Otters inhabit a narrow zone
of coastal waters, normally staying within one mile of shore. They forage in both rocky
and soft-sediment communities as well as in the kelp understory and canopy. They
seldom are found in open waters deeper than 30 m, preferring instead the kelp beds which
serve as vital resting, foraging, and nursery sites. Otters are an important part of the
marine ecosystem. By foraging on kelp-eating macroinvertebrates (especially sea
urchins) Sea Otters can, in many instances, influence the abundance and species
composition of kelp assemblages and animals within nearshore communities (Reidman
1990).

The California Sea Otter population is a remnant of the North Pacific population that was
decimated by the commercial fur trade in the 18" and 19" centuries. Further discussion of
Sea Otter recovery and conservation issues is presented in section 4.3.11. Approximately
31 percent of California’s Sea Otter population is found in the area from Point Sur north
to Ao Nuevo/Pigeon Point.

Seabirds
Marine habitats along the affected coast are among the most productive in the world as
evidenced by the numbers of seabirds supported year-round. These populations forage in
nearshore waters within the Gulf of the Farallones National Marine Sanctuary (GFNMS),
Cordell Bank National Marine Sanctuary (CBNMS), and Monterey Bay National Marine
Sanctuary (MBNMS) and are highly dependent on the productive waters of the three
sanctuaries, and in the nearshore waters of Point Reyes National Seashore and Golden
Gate National Recreation Area (Veit et al. 1996, Ford et al. 2004). The Farallon Islands,
a National Wildlife Refuge surrounded by the waters of GFNMS, support the largest
concentrations of breeding marine birds in the continental United States (Ainley and
Boekelhide 1990). The islands support a diverse nesting community of 13 species,
including nearly 100,000 breeding pairs of Common Murres, the species most heavily
impacted by the oil spills. The populations of Brandt’s Cormorants, Ashy Storm-Petrels,
and Western Gulls breeding on the Farallones are the largest for these species worldwide;
although, in recent years a large population of Brandt’s Cormorants has begun breeding
at Alcatraz Island in San Francisco Bay. The Ashy Storm-Petrel reaches the northern
limit of its breeding range on the Farallones and Bird Rock off Point Reyes (Ainley and
Boekelheide 1990, Ainley 1995). Rhinoceros Auklets disappeared from the Farallones in
the 1860s, but re-colonized and began breeding in the 1970s (McChesney and Whitworth
1995). In addition the island supports breeding colonies of Cassin’s Auklets and Tufted
Puffins.

Several significant seabird colonies occur along the mainland as well, including one of
the largest concentrations of Common Murres in California at Point Reyes. Eleven
known seabird species nest at Point Reyes, but a much larger number of seabirds,
shorebirds and waterbirds (nearly 200 species) forage in the area, including several
federally- and state-listed species such as the Brown Pelican, Marbled Murrelet, and the
Short-tailed Albatross. The Western Snowy Plover, a federally-listed shorebird, also
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breeds at Point Reyes and on several beaches along the San Mateo County coast. Several
Species of Special Concern also nest at Point Reyes, including Rhinoceros Auklets, Ashy
Storm-Petrels, and Tufted Puffins.

Many seabird species use the affected area for foraging and during migrations from their
nesting areas. These include waterfowl (e.g., scoters), loons, grebes, various Procellarids,
Brown Pelican, various gulls, various shorebirds (such as Red Phalarope), and various
alcids (e.g., Ancient Murrelet). These species that migrate through or winter within the
affected area nest around the Pacific Rim, including Alaska, Canada, Baja California, and
New Zealand.

The American Bird Conservancy recognized Point Reyes as one of 100 Globally
Important Bird Areas (IBA) in the world for bird diversity (Freeman 2001). Populations
of some species of seabirds are among the most abundant of western North American,
south of the Aleutians (Carter et al. 1992). Both Bolinas Lagoon and Tomales Bay were
designated as Wetlands of International Importance under the United Nations
Educational, Scientific, and Cultural Organization’s Convention on Wetlands (known as
Ramsar) because of their significance to migratory waterfowl and shorebirds.

Fish
The diversity and abundance of the fish within the affected area is a significant resource.
Generally, the area exhibits the very rich cold-water fish fauna of the Oregonian province
(Briggs et al. 1987). The same environmental factors that determine the distribution,
abundance, and species composition of the other living resources of the area also affect
the fish communities.

Approximately 400 species of fish are found within the affected area. The diverse
habitats of the area each have their own characteristic assemblage of fishes. Fishes of the
nearshore subtidal habitats exhibit the greatest diversity. This habitat includes many
commercially important fishes such as the pelagic schooling species [Northern Anchovy
(Engraulis mordax), Pacific Herring (Clupea pallis), Jack Mackerel (Thyrsitops sp.), and
California Sardine (Sardinops caeruleus)], the large predators [King or Chinook salmon
(Oncorhynchus tshawytscha), Sablefish (Anoplopoma fimbria), sharks)], and some
demersal species [English Parophrys vetulus) and Petrale Sole (Eopsetta jordani)].
Many important species of rockfish are found over rocky reefs, and federally-listed Coho
Salmon (Oncorhynchus kisutch), California coastal Chinook (Oncorhynchus
tshawytscha), and Steelhead (Oncorhynchus mykiss) can all be found within the
boundaries of the affected waters.

Small pelagic species, such as California Grunion (Leuresthes tenuis) and smelt
(Atherinopsis spp.), use sandy intertidal of Tomales Bay and San Francisco Bay for
spawning. Other species that forage near sand flats include the surf perch (Family
Embiotocidae), Striped Bass (Morone lineatus), Jacksmelt, Sand Sole (Pegusa lascaris),
Pacific Sanddab (Citharichthys sordidus), and Starry Flounder (Platichthys stellatus).
Most of the finfish found in shallow rocky reefs are also common in kelp beds. The kelp
canopy, stips, and holdfasts increase the available habitat for pelagic and demersal
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species and offer protection to juvenile finfish. Greenling (Hexagrammos sp.), Lingcod
(Ophiodon elongatus), and numerous species of rockfish are the dominant fishes.

The rocky intertidal habitat is characterized by a rather small and specialized group of
fish adapted for life in tide pools and wash areas. The most representative species are the
Monkey-face Eel (Cebidichthys violaceous), Rock Eel (Pholis gunnellus), Dwarf
Surfperch (Micrometrus minimus), juvenile Cabezon (Scorpaenichthys marmoratus),
sculpins (Cottidae sp.), and blennies (Blennius sp.) (California Department of Fish and
Game 1979).

Fishes in the submarine canyon of MBNMS are characterized by a variety of little known
meso- and bathypelagic species. Because the canyon allows deep-living species to come
close to shore, many uncommon deep-sea fishes have been taken in Monterey Bay.
Anderson et al. (1979) reports fishes belonging to 41 families were captured in Monterey
Bay by Moss Landing Marine Laboratories or by fishermen. Several of the species were
previously unrecorded in the area, while others were extremely rare or far beyond their
normal range.

Few fishes live year-round in sloughs and estuaries although some fish such as the
Tidewater Goby (Eucyclogobius newberryi) and the Three-spined Stickleback
(Gasterosteus aculeatus leiurus) depend upon the more brackish upper reaches of the
estuarine habitats. Full time residents such as the Staghorn Sculpin and the bay pipefish
depend upon the mud, eelgrass and other microhabitats to feed, reproduce and hide from
predators. Mid-water swimmers such as the northern anchovies, Pacific Herring,
Topsmelt and Jacksmelt also use the area for feeding while simultaneously using the
microhabitats for protection from predators (Silberstein and Campbell 1989). Large
marine predators such as Bat Rays (Myliobatis californica) and Leopard Sharks (Trakis
semifasciata) forage extensively on the benthic fauna of the more saline lower reaches of
the estuaries. Sardines were the basis for an extensive fishery in the 1930s. Overfishing
in combination with environmental factors caused stocks of the Pacific sardine to
decrease until the fishery collapsed in the late 1950s.

Point Reyes supports a diverse and abundant assemblage of marine fish and crustaceans,
several of which also have state or federal protection, including about eight species such
as California Freshwater Shrimp, Coho Salmon, and Steelhead Trout. A recent inventory
documented over 170 species of fish in the park waters that extend ¥ mile offshore and
include estuaries (NPS 2005). There are also numerous important commercial and sport
fish and shellfish including about 20 species of rockfish (Sebastes), Pacific Herring,
Dungeness Crab, and Pink and Red Abalone. Point Reyes also has one of the few healthy
populations of Black Abalone, a state species of concern. Within the boundary of the
park there are numerous commercial oyster operations at Tomales Bay and Drake’s
Estero.

Sea Turtles
Four species of sea turtles are found in the affected area. The Leatherback
(Dermocheysp coriacea) is the most common followed by the Green Sea Turtle
(Chelonia mydas agassizi), the Loggerhead Sea Turtle (Caretta caretta), and an
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occasional Olive Ridley (Lepidochelys olivaceas). There are no sea turtle nesting areas in
the affected area; however, NOAA surveys indicate that Point Reyes is a hot spot for
Leatherback Sea Turtles in the state (Scott Eckert, pers. comm). They are mostly seen
during their foraging activities in the summer and early fall. Most appear during the
warmest sea temperatures (above 16° C and most common above 18° C). Many of the
turtle’s distributions seem to be regulated by the 16° C isotherm (Scott Eckert, pers.
comm.).

Algae
Large marine algae, or seaweeds, are diverse and abundant within the affected area. The
extent of this diversity is shown by the presence of over 500 of the 669 species of algae
described for California (Abbott and Hollenberg 1976). The area has the largest marine
flora of the temperate northern hemisphere, with numerous endemic species and the only
population of one large understory kelp (Eisenia arborea) between southern California
and Canada.

The seaweeds of the Gulf of the Farallones region and Monterey Bay area are composed
of three main phyla: Red Algae (Division Rhodophycota), Brown Algae (Division
Phaeophycophyta), and Green Algae (Division Chlorophycota). They occur primarily in
areas of rocky substrate and only rarely in water deeper than 40 m (Abbott and
Hollenberg 1976). The most extensive algal communities are dominated by forests of
Giant Kelp (Macrocystis integrifolia) and Bull Kelp (Nereocystis leutkeana). Bull Kelp
rejuvenates itself annually; giant kelp is generally perennial, growing all year.

Kelp beds are continuous from San Simeon in the south of the affected area to the city of
Monterey. Within Monterey Bay from the city of Monterey to south of Santa Cruz there
are no kelp beds due to the sandy substrate of the shore. Kelp beds are thick off of Santa
Cruz and intermittent up to Afio Nuevo. Giant Kelp is rare from Afio Nuevo north to
Half Moon Bay, the northern limit of its dominance, where Bull Kelp then becomes the
dominant kelp along the coast. The Santa Cruz County coast between Terrace Point and
Point Afio Nuevo has changed from almost total dominance of Giant Kelp in 1911 to an
increase in the number of Bull Kelp stands (Yellin et al. 1977). Although Sea Otters may
produce further changes, the primary factors affecting these kelp forests appear to be
storms and substrate composition (reviewed in Foster and Schiel 1985).

In addition to the marine and coastal types of algae, the estuary and slough habitats
provide sheltered areas for an abundant growth of marine algae as well as specifically
adapted vascular plants, such as eelgrass (Zostera marina) and pickleweed (Salicornia
sp.). These in turn provide rich micro-habitats for other organisms, and some species are
dependent on them such as Black Brant and Pacific herring on eel grass beds.

Fauna of Sandy and Rocky Shoreline Habitats
Sandy beaches are the dominant intertidal habitat within the affected area. This is a very
dynamic habitat with constantly shifting sands caused by wave action. Most animals
capable of tolerating the stresses of the intertidal area are burrowing organisms. The
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overall productivity of this habitat is lower than that for rocky intertidal habitats
(Nybakken 1982).

Polychaete worms, bivalve mollusks, and crustaceans are the predominant invertebrates
on sandy beaches. Sand Dollars (Clypeaster subdepressus) and gastropod mollusks are
also found here (Wilson 1986). The only fishes that are common are those that use sandy
beaches for spawning [e.g., the Surf Smelt (Hypomesus pretiosus)]. Benthic diatoms are
the only marine algae that may be present and growing within this habitat, although kelp
beds may be common in subtidal habitats just offshore from sandy beaches. However,
drift algae may accumulate on some sandy beaches, providing refuge and food for
amphipods, insects, and shorebirds. Sandy beaches are important winter foraging habitat
for migratory shorebirds and nesting habitat for the Western Snowy Plover. Peregrine
Falcons nest along numerous rocky shoreline areas in the region including around Muir
Beach, the Golden Gate and Tomales Point. Also, in recent years, California Condor are
sighted regularly in the Big Sur coastal area, occasionally feeding on marine mammal
carcasses.

Rocky intertidal habitats are highly productive and diverse environments and located
throughout the affected area within the lowest and highest tidal level. Organisms living in
this area must be able to withstand periodic desiccation, high temperature and light, low
salinities, and strong wave action (Nybakken 1982). Variation in the degree of exposure
to these environmental factors can create marked zonation patterns within this habitat
(Foster et al. 1988). Marine plants are primarily red, brown, and green algae. The
invertebrates include mostly sessile species such as mussels, barnacles (Infraclass
Cirripedia), and anemones (Order Actiniaria). Mobile grazers and predators include
crabs (Order Decapoda), amphipods (Stygobromus sp.), littorine snails (Class
Gastropoda), limpets (Subclass Streptoneura), sea stars (Subclass Asteroidea), and sea
urchins. Tidepool fishes include the Striped Surfperch (Embiotoca lateralis), Tidepool
Sculpin (Oligocottus maculosus), and Tidepool Snailfish (Liparis florae).

Rocky intertidal habitats are probably the best studied of all habitats in and adjacent to
Monterey Bay. These habitats are not uniform within Monterey Bay, but vary in
composition within short distances. In addition, Point Reyes, Duxbury Reef, the
Fitzgerald Marine Reserve, Asilomar Beach, and Point Sur are well known areas for
invertebrates. Fitzgerald Marine Reserve supports one of the largest intertidal reefs in
California, supporting an extremely diverse and abundant array of invertebrate species.
California Department of Fish and Game, federal agencies (NOAA and NPS), and the
Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO) maintain numerous
intertidal monitoring stations throughout the study area, some of which have been
monitoring for over 30 years.

2.2.1 Threatened and Endangered Species
There are several species known to be impacted by the spills that are of special concern

due to their population status. The various federal and state levels of special-status
designations include:
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e Federally Endangered

e Federally Threatened

e State Endangered

e State Threatened

e State Fully Protected Species

e California Species of Special Concern (pursuant to the 1978 list)

e Proposed California Species of Special Concern (based on the 2003 list, which has
not been officially adopted).

The federal Endangered Species Act of 1973 (16 USC Section 1531 et seg.) and the
California Endangered Species Act of 1970 (Ca. Fish and Game Code Section 2050 et
seq.) direct the protection and conservation of listed endangered and threatened fishes,
plants, and wildlife. The habitat of endangered, threatened, and rare species takes on
special importance because of these laws, and the protection and conservation of these
species requires diligent management. Four state- and/or federally-listed species were
impacted by the spill: the California Brown Pelican, the Western Snowy Plover, the
Marbled Murrelet, and the California or Southern Sea Otter.

Several other state- and/or federally-listed sensitive species are found in the affected area.
These species are not thought to have been affected by the spill either because they were
not present in the area due to migration patterns or because of low overall population
density or regional scarcity. These species include the Short-tailed Albatross, the
Peregrine Falcon (recently delisted), the Least Tern, the Steller Sea Lion, Guadalupe Fur
Seal, all four species of sea turtles that occur in the area (Leatherback, Green,
Loggerhead, and Olive Ridley), and the Blue and Humpback Whales.

Additionally, the North American Waterbird Conservation Plan (Kushlan et al. 2002),
supported by NOAA and the USFWS, assigns “categories of conservation concern” for
all colonial or semi-colonial species. The National Audubon Society also has evaluated
bird population status and trends and has developed a “watchlist,” in which the most
vulnerable species are on the “red list” and less vulnerable species are on the “yellow
list” or “green list.” Table 4 below lists species impacted by the oil spills and their
special status or level of concern on the various lists.
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Table 4: Special Status Species Impacted by the Spills

CATEGORY OF AUDUBON
FEDERAL STATE CONSERVATION | WATCHLIST
SPECIES STATUS STATUS CONCERN STATUS
Common Loon CSSC 1978, Not evaluated
2003
Eared Grebe Moderate
Western Grebe Moderate
Northern Fulmar Moderate
Pink-footed Shearwater High Red List
Sooty Shearwater Moderate
Black-vented Shearwater High Red List
Ashy Storm-Petrel CSSC 1978, Highly Imperiled Red List
2003
Brown Pelican Endangered Endangered; Moderate
Fully Protected
Brandt’s Cormorant High
Double-cr. Cormorant CSSC 1978 Not at risk
Pelagic Cormorant High
Black Brant CSSC 2003 Not evaluated Yellow List
Western Snowy Plover Threatened CSSC 1978, Not evaluated Red List
2003
Bonaparte’s Gull Moderate
Heermann’s Gull Moderate Red List
California Gull CSSC 1978 Moderate
Common Murre Moderate
Pigeon Guillemot Moderate
Marbled Murrelet Threatened Endangered High Red List
Ancient Murrelet High
Cassin’s Auklet CSSC 2003 Moderate
Rhinoceros Auklet CSSC 1978, Low
2003
Horned Puffin Moderate
Sea Otter Threatened Fully Protected

Notes: CSSC = California Species of Special Concern. 1978 refers to the current official version of the
list; 2003 refers to the proposed draft revision of the list, which has not been approved. Category of

Conservation Concern refers to the status assigned by the North American Waterbird Conservation Plan.
Those species considered under that plan as “Low Concern” or “Not currently at risk,” and with no other
special status, are not included above.

2.3 Archeological and Cultural Resources
Humans settled in the vicinity of the affected environment at least 10,000 years ago. At
the time of Spanish arrival in the early 1700s, about 40 Native American tribes populated
the coastal areas. The size of coastal middens suggests that Native Americans were the
principal controllers of animal population sizes in the intertidal zone in some areas. The
Spanish, the first European settlers, arrived in the late 1700s, and began to exploit local
marine resources by hunting Sea Otters and harvesting abalone for trade with northwest

coast Native Americans.
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Many shipwrecks along this coastline are a result of significant maritime exploration and
trade coupled with a coastline dotted with shallow, rocky headlands that are largely
exposed to prevailing winds and storms. More than 100 shipwrecks have been
documented in this region, and there are undoubtedly more that are unrecorded. Some of
the most significant shipwrecks of North America have occurred in the region, including
the Spanish galleon San Augustin that sank in 1592 at Point Reyes.

2.4 Recreational Services
The Central California coast is well known for its scenic rocky coastline, open sandy
beaches, and picturesque coves. Because much of the San Mateo and Marin County
coast is undeveloped, many of these beaches have a remote, wild feeling. At the same
time, Highway 1 and ample parking lots and pull-outs provide easy public access. These
beaches host a wide range of recreational activities, including general beach use, hiking,
biking, fishing, surfing, camping, wildlife viewing, horseback riding, and other
specialized uses. Campgrounds are located near several beaches in northern Monterey
Bay, Marin County, and Sonoma County. Some of the beaches are characterized by the
remote locations and/or rugged beauty (e.g., Limantour Beach in Marin County and
various cove beaches along the San Mateo and Santa Cruz County coastlines), while
others are located near urban areas and receive considerable beach use (e.g., Ocean
Beach, Santa Cruz City Beach, Monterey Beach Park).
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3.0 Coordination and Compliance

3.1 Federal and State Trustee Agencies

The U.S. Fish and Wildlife Service (USFWS), the National Park Service (NPS), the
Bureau of Land Management (BLM), the National Oceanograp