
Draft Damage Assessment and Restoration 
Plan/Environmental Assessment for the  

Oregon/Washington Coast Mystery Oil Spill 
June 2024 

 

 

 
Prepared by: 

U.S. Fish and Wildlife Service 
and  

Washington Department of Fish and Wildlife 
 
 



ii 
 

 
 
 

 
 

Oregon/Washington Coast Mystery Oil Spill  
 

DRAFT   
 

Damage Assessment and Restoration Plan/Environmental Assessment    
 
 
 
 

On the Cover (clockwise from top left):   
Marbled Murrelet Photo Credit: Rick Bowers, Audubon 
Western Grebe Photo Credit: Roy Lowe 
Northern Fulmar Photo Credit: Roy Lowe 
Leach’s Storm-petrel Photo Credit: Alix d’Entremont 
Rhinoceros Auklet Photo Credit: Scott Pearson 
Black-legged Kittiwake Photo Credit: V.A. Gill 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Suggested Citation: 
Oregon/Washington Coast Mystery Oil Spill Trustees. 2024.  
Draft Damage Assessment and Restoration Plan/Environmental Assessment for the 
Oregon/Washington Coast Mystery Oil Spill. Prepared by U.S. Fish and Wildlife Service and Washington 
Department of Fish and Wildlife.   
  



iii 
 

Executive Summary 
Background 
This document is a Draft Damage Assessment and Restoration Plan (DARP) for an oil spill that occurred 
off the coasts of Oregon and Washington in March of 1999 (Mystery Spill). The purpose of a DARP is to: 
1) assess injuries to natural resources, 2) propose restoration projects to address these injuries, 3) provide 
an Environmental Assessment (EA) of the effects of selected projects, and 4) serve as a claim for 
monetary damages. This DARP and claim will be submitted to the U.S. Coast Guard’s (USCG) National 
Pollution Funds Center (NPFC) for funding in accordance with the Oil Pollution Act of 1990 (OPA) (33 
U.S.C. 2701 et seq.).  

Under OPA, natural resource trustees are authorized to seek compensation for injuries to natural resources 
resulting from an oil spill. The natural resource trustees (Trustees) involved with this incident are the U.S. 
Department of the Interior, represented by U.S. Fish and Wildlife Service (USFWS), and the State of 
Washington, represented by Washington Department of Fish and Wildlife (WDFW). In producing this 
DARP, the Trustees conducted a Natural Resource Damage Assessment (NRDA) in accordance with the 
NRDA Regulations promulgated at 15 C.F.R. Part 990. The NRDA/DARP process provides the public a 
30-day opportunity to review and comment on the Draft DARP starting from the date notice is given on 
the USFWS website (https://www.fws.gov/press-release/2024-07/trustee-agencies-seek-input-draft-
damage-assessment-and-restoration-plan-1999). The Draft DARP and supporting appendices can be 
viewed at: https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=1099. Comments may be submitted at:  
MysterySpillRestorationPlan@fws.gov within the 30-day timeframe will be addressed in the Final 
DARP. 

The Oregon/Washington Coast Mystery Oil Spill 
On March 4, 1999, the USCG Marine Safety Office in Portland received a report of tar balls and oiled 
birds on Sunset Beach, located between Gearhart and Fort Stevens State Park, Clatsop County, Oregon 
(Figure 1). Upon investigating, USCG personnel found fresh tar balls along approximately 8 miles of 
beach (USCG 1999, 2000). At the same time as the Oregon incident, oil began coming ashore at several 
locations in southern Washington. Tar balls and oiled birds were discovered on the Long Beach peninsula 
from Klipsan Beach to Ocean Park and at Oysterville Road in Pacific County (WDOE 1999a) (Figure 1). 
Oiled birds and sheen were also noted on beaches as far north as Grayland, Washington, in Grays Harbor 
County. Oiled birds were collected by cleanup contractors and delivered to the morgue set up for the New 
Carissa oil spill since at the time, the New Carissa was believed to be the source of the oil. However, 
detailed analysis of the oil from the incident did not match source samples from the New Carissa. The 
source of the oil was never identified. A total of 272 bird carcasses representing 17 species were 
collected, primarily rhinoceros auklets, northern fulmars, common murres, Cassin’s auklets and black-
legged kittiwakes. Two marbled murrelets also were collected, a species listed as threatened under the 
Endangered Species Act (16 U.S.C. 1531 et seq.).  

Using a combination of field studies and mathematical modeling by Ford and Casey (2019) (Appendix 
B), the Trustees estimated that over 3,000 birds were killed by the incident. It would be impractical to 
develop restoration projects for each species injured, so the Trustees combined species with similar 
biological traits together into one of four species-groups (Alcids, Surface Feeders, Divers, and Marbled 
Murrelets). Thirteen restoration projects were evaluated using criteria specified by OPA and the Trustees 
such as cost, feasibility, likelihood of success, extent to which a project meets goals and objectives, and 
benefits to multiple species. Six projects were selected for implementation. Services provided by these six 
projects balance the services lost from the Mystery Spill and fully compensate the natural resources and 
public. Skrabis (2019) (Appendix C). Selected projects were evaluated for effects they may have on the 
natural and human environments. All projects will provide substantial benefits to the species impacted by 
the spill and the public who enjoy these species. Any adverse effects will be minor and temporary in 
nature.

https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=1099
mailto:MysterySpillRestorationPlan@fws.gov
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Parakeet Auklet (Aethia psittacula) 
Pigeon Guillemot (Cepphus columba) 
Rhinoceros Auklet (Cerorhinca monocerata) 
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Steller’s Jay (Cyanocitta stelleri) 
Streaked Horned Lark (Eremophila alpestris 
strigata) 
Tufted Puffin (Fratercula cirrhata) 
Western Grebe (Aechmophorus occidentalis) 
Western Snowy Plover (Charadrius 
alexandrinus nivosus) 
White-Winged Scoter (Melanitta deglandi) 
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Big-Leaf Maple (Acer macrophyllum) 
Douglas Fir (Pseudotsuga menziesii) 
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Salmonberry (Rubus spectabilis) 
Sitka Spruce (Picea sitchensis) 
Western Hemlock (Tsuga heterophylla) 
 
 
 
 

 
 
Mammals 
American Mink (Neogale vison) 
Black-Tailed Deer (Odocoileus hemionus) 
Blue Whale (Balaenoptera musculus) 
California Sea Lion (Zalophus californianus) 
Dall’s Porpoise (Phocoenoides dalli) 
European Rabbit (Oryctolagus cuniculus) 
Fin Whale (Balaenoptera physalus) 
Gray Whale (Eschrichtius robustus) 
Guadalupe Fur Seal (Arctocephalus townsendi) 
Harbor Porpoise (Phocoena phocoena) 
Harbor Seal (Phoca vitulina) 
Humpback Whale (Megaptera novaeangliae) 
Killer Whale (Orcinus orca) 
Long-Beaked Common Dolphin (Delphinus 
capensis) 
Muskrat (Ondatra zibethicus) 
North American Beaver (Castor canadensis) 
North American River Otter (Lontra canadensis) 
Northern Elephant Seal (Mirounga 
angustirostris) 
Northern Fur Seal (Callorhinus ursinus) 
Northern Right Whale Dolphin (Lissodelphis 
borealis) 
Pacific White-sided Dolphin (Lagenorhynchus 
obliquidens) 
Raccoon (Procyon lotor) 
Right Whale (Eubalaena japonica) 
Roosevelt Elk (Cervus canadensis roosevelti) 
Rough-Toothed Dolphin (Steno bredanensis) 
Sea Otter (Enhydra lutris) 
Sei Whale (Balaenoptera borealis) 
Short-Beaked Common Dolphin (Delphinus 
delphis) 
Sperm Whale (Physeter macrocephalus) 
Steller’s Sea Lion (Eumetopias jubatus) 
Striped Dolphin (Stenella coeruleoalba) 

 
Fish 
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Lost River Sucker (Deltistes luxatus) 
Pink Salmon (Oncorhynchus gorbuscha) 
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Sockeye Salmon (Oncorhynchus nerka) 
Steelhead Trout (Oncorhynchus mykiss) 
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1 INTRODUCTION 
Purpose and Need 
The purpose of this Draft Damage Assessment and Restoration Plan (DARP) is to: 1) inform the public of 
injuries to natural resources caused by an oil spill along the coasts of northern Oregon and southern 
Washington, 2) identify restoration projects that will benefit seabird species injured by the spill, 3) assess 
the effects these projects might have on the human and natural environments, and 4) serve as a claim to 
the National Pollution Funds Center (NPFC) requesting funding for these projects. These restoration 
projects are needed to make the environment and public whole for lost natural resources and the services 
they provide, as permitted under the Oil Pollution Act (OPA) (33 U.S.C. 2701 et seq.).  

The natural resource trustees involved in this case are the U.S. Fish and Wildlife Service (USFWS) and 
Washington Department of Fish and Wildlife (WDFW) (Trustees). OPA authorizes Trustees to assess 
injuries to natural resources and recover monetary damages from the party responsible for a spill. When a 
responsible party cannot be identified (as in this case), OPA authorizes Trustees to submit a claim for 
damages to the NPFC.  

The process used to assess injury and calculate damages is known as a Natural Resource Damage 
Assessment (NRDA). The Trustees conducted their NRDA and produced this Draft DARP in accordance 
with OPA regulations (15 C.F.R. Part 990). This Draft DARP is being released for public review and 
comment for 30-days (see page 10 for instructions on how to submit comments). The Trustees will 
address these comments in the Final DARP, which will serve as the Trustees’ claim to NPFC. 

Incident Overview 
On March 4, 1999, while responding to the New Carissa oil spill on the south-central Oregon coast, the 
U.S. Coast Guard (USCG) Marine Safety Office in Portland received a report of tar balls and oiled birds 
on Sunset Beach, located between Gearhart and Fort Stevens State Park, Clatsop County, Oregon (Figure 
1). Upon investigating, USCG personnel found fresh tar balls along approximately 8 miles of beach 
(USCG 1999, 2000). Cowlitz Clean Sweep conducted several days of beach cleanup in the affected area. 
Both USCG and CCS demobilized from the beach on March 6, 1999. At the same time as the Oregon 
incident, oil began coming ashore at several locations in southern Washington. Tar balls and oiled birds 
were discovered on the Long Beach peninsula from Klipsan Beach to Ocean Park and at Oysterville Road 
in Pacific County (WDOE 1999a) (Figure 1). Oiled birds and sheen were also noted on beaches as far 
north as Grayland, Washington, in Grays Harbor County. The USCG contracted with Evergreen 
Environmental for clean-up services, which continued through March 6, 1999. Wildlife surveys 
conducted by Washington Department of Ecology (WDOE) continued through March 10, 1999 (WDOE 
1999b). Oiled seabird carcasses were collected and transported to the New Carissa morgue since this was 
initially believed to be the source of the oil (Phillips 2000). Oil analyzed from the feathers of these birds, 
however, did not match oil samples collected from the New Carissa (Payne and Driskell 2003). The 
source of the oil was never identified. 

Impacted Environment 
The spill impacted both Oregon and Washington coastlines from Tillamook Head (Oregon) to Grayland 
(Washington)- a distance of approximately 96 kilometers (km). This stretch of coast is dominated by large 
expanses of open sandy beaches with adjoining sand dunes. Adjacent to the beach, the marine 
environment is comprised of nearshore waters (high tide to 20 meters (m) deep), continental shelf (20-200 
m), continental slope (200-2000 m), and oceanic waters (>3000 m). The California Current flows over the 
continental shelf of Oregon/Washington heading southward in spring, summer, and fall but reversing 
northward during the winter (known as the Davidson Current). Transitions between northward and 
southward flow over the shelf occur during March/April (spring transition) and October/November (fall 
transition) (NOAA Fisheries 2023).  
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The mouth of the Columbia River is located roughly in the center of the spill zone and has a profound 
influence on the hydrology of the offshore environment. In addition to the influence of the Columbia 
River, prevailing longshore currents and daily tide cycles makes the hydrology of the spill zone very 
complex. At the time of the spill, longshore marine currents transported water and sediments in a 
northward direction. However, this movement was dramatically modified by the output of the Columbia 
River and daily tides, resulting in a complex dispersion pattern of the oil (Ford and Casey 2019) 
(Appendix B). 

Large numbers of seabirds over-winter off the Oregon and Washington coasts. During late winter when 
the spill occurred, the seabird community is typically dominated by five species of alcids, as well as 
shearwaters, loons, scoters, grebes, cormorants, fulmars, and several species of gulls (R. Lowe, pers. 
comm.). Near-shore waters are used primarily by loons, grebes, cormorants, scoters, and gulls. Waters 
over the continental shelf are typically dominated by diving and pursuit-plunging seabirds (e.g., murres, 
auklets, puffins, and sooty shearwaters) that prey on pelagic fish. Deeper oceanic waters support surface-
feeding birds (e.g., gulls, albatross, fulmars, shearwaters, and storm-petrels). Large numbers of seabirds 
often congregate near the plume of the Columbia River and at deep water tidal fronts where high 
concentrations of prey can be found. Lower numbers of seabirds forage opportunistically in the deeper 
waters farther offshore.  

In addition to large concentrations of seabirds, the mouth of the Columbia attracts significant numbers of 
marine mammals such as grey whales, humpback whales, killer whales, blue whales, fin whales, right 
whales, sei whales, and sperm whales. Pinnipeds that enter the area include California and Steller’s sea 
lions, harbor seals, northern elephant seals, northern fur seals, and Guadalupe fur seals. Dolphins and 
porpoises including Pacific white-sided dolphin, northern right whale dolphin, striped dolphin, long-
beaked common dolphin, short-beaked common dolphin, rough-toothed dolphin, harbor porpoise, and 
Dall’s porpoise have also been observed in these waters. Sea otters occur along the Washington Coast but 
are rare south of Point Grenville, which is north of the spill location. Like seabirds, this great diversity of 
marine mammals is attracted to the high biological productivity of the river mouth area. 

Multiple individual runs of returning adult salmon representing all five salmon species (chinook, coho, 
sockeye, pink, and chum salmon and steelhead) transit through the mouth of the Columbia River at 
various times throughout the year and are a preferred food item for seals, sea lions, and killer whales. 
Salmon smolts migrating out of the Columbia provide important prey for many species of seabirds, 
especially during late spring/early summer when seabirds are raising chicks. 

The returning adult salmon also provide for very popular and well-attended recreational, commercial and 
treaty fisheries during spring, summer, and fall. Additional recreational use of the area is afforded by 
camping at the State parks (Leadbetter Point, Pacific Pine, Loomis Lake, Cape Disappointment, and Fort 
Columbia State Parks in Washington and Fort Stevens State Park in Oregon). Public access beaches in the 
parks and surrounding areas receive high public use for beachcombing, fishing, wildlife viewing, and kite 
flying. 

Identification of Oil Source 
Spill response personnel initially suspected the incident was related to the New Carissa spill, since the 
arrival of oil coincided with the re-grounding of the bow section of that vessel following a break in the 
tow line (USCG 1999). Initial analyses suggested the oil might be related to New Carissa (Manchester 
Environmental Laboratory 1999). However, subsequent detailed analysis of the oil by both Payne and 
Driskell (2003) and ADL Laboratories (2001) indicated the oil did not match New Carissa reference 
samples. The source of the Mystery Spill and the responsible party were never identified.   

Fate and Transport of Spilled Oil 
Since the source of the Mystery Spill was not identified, the circumstances surrounding the discharge 
remains unknown. Ford and Casey (2019) (Appendix B) conducted a spill trajectory analysis of the oil as 
part of the seabird mortality investigation. They used NOAA’s GNOME model (General NOAA 
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Operational Modeling Environment) along with wind and current data, and the observed deposition 
pattern of oil on Oregon and Washington beaches to estimate the likely discharge point and path of travel 
of the oil over time. Ford and Casey (2019) (Appendix B) considered five possible discharge scenarios 
(Figure 2): 
 

• Columbia River Mouth: Release is a point source west of the Columbia River mouth. 

• Offshore Transit: Release occurs on a north-south line approximately 55 km offshore. 

• Western Transit: Release occurs on an east-west line beginning at the mouth of the Columbia 
River mouth. 

• Northern Transit: Release occurs on a north-south line from Columbia River mouth to 
approximately Grays Harbor, Washington at approximately 7-14 km offshore. 

• Southern Transit: Release occurs on a north-south line from Columbia River mouth to Cannon 
Beach, Oregon at approximately 9-14 km offshore. 

Of the five simulations, only the Southern Transit scenario produced an oil deposition pattern similar to 
what was observed (Figure 3). Although the exact route of the vessel remains unknown, the scenario is 
consistent with a vessel exiting the Columbia River and turning south at the west end of the entrance 
range. 
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Figure 1. Area affected by Mystery Spill (highlighted yellow). 
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Figure 2. Five discharge scenarios examined by Ford and Casey (2019) (Appendix B). Only the Southern 
Transit scenario (highlighted yellow) produced an oil deposition pattern similar to what was observed. 
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Figure 3. GNOME simulation showing the trajectory of oil and birds during the Mystery Oil Spill (Ford 
and Casey 2019) (Appendix B). 
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NRDA Authority, Regulations and Process 
The goal of OPA is to make the environment and public whole for injuries to natural resources and 
services resulting from an incident involving a discharge or substantial threat of a discharge of oil. This 
goal is achieved through the return of natural resources to their former levels prior to the spill, and 
through compensation of interim losses from the time of the incident until full recovery (15 C.F.R. § 
990.10). 

Under OPA, the parties responsible for the release of oil into the environment are liable for the costs of 
assessing injury and restoring natural resources impacted by an oil spill. In the event a responsible party is 
not identified, natural resource trustees are authorized to submit a claim for these costs to the NPFC under 
the Oil Spill Liability Trust Fund (33 C.F.R. § 136.223(a)). 

OPA regulations define “injury” as “an observable or measurable adverse change in a natural resource or 
impairment of a natural resource service. Injury may occur directly or indirectly to a natural resource 
and/or service. Injury incorporates the terms ‘destruction,’ ‘loss,’ and ‘loss of use’ as provided in OPA.” 
15 C.F.R. § 990.30. 

OPA regulations define “natural resources” to include “land, fish, wildlife, biota, air, water, ground water, 
drinking water supplies, and other such resources belonging to, managed by, held in trust by, appertaining 
to, or otherwise controlled by the United States (including the resources of the Exclusive Economic 
Zone), any state or local government or Indian tribe, or any foreign government, as defined in section 
1001(20) of OPA (33 U.S.C. 2701(20)).” 15 C.F.R. § 990.30. 

The natural resource trustees for this NRDA are the United States Department of the Interior (DOI), 
represented by the USFWS and the State of Washington, represented by the WDFW (Trustees). Each 
Trustee is authorized to act on behalf of the public to assess injuries to natural resources, plan actions to 
restore injured resources, and recover damages to pay for the cost of assessment and restoration actions. 

The regulations for conducting an NRDA under OPA are found at 15 C.F.R. Part 990. By following these 
procedures Trustees receive a rebuttable presumption (assumed correctness) in favor of the Trustees in an 
administrative or judicial proceeding under OPA. The Trustees have chosen to conduct the NRDA for the 
Mystery Spill in accordance with these regulations. 

Briefly, this process includes three phases: 

• Preassessment;  
• Restoration Planning; and  
• Restoration Implementation.  

Preassessment Phase 
During the Preassessment phase, the Trustees determine whether they have jurisdiction to pursue 
restoration under OPA based on the requirements at 15 C.F.R. § 990.41(a). The Trustees also determine, 
pursuant to 15 C.F.R. § 990.42(a), that injuries to natural resources and natural resource services have 
resulted from the incident, that response actions did not, and would not, adequately address the injuries 
resulting from the incident, and that feasible restoration alternatives exist to address the injuries.  

If, during the Preassessment phase, the Trustees conclude an NRDA is warranted, they publish a Notice 
of Intent (NOI) to Conduct Restoration Planning in the Federal Register and proceed to the Restoration 
Planning phase. The NOI includes the facts of the case, the authority to proceed, the natural resources 
injured by the incident, the potential assessment procedures selected to evaluate injury and define 
restoration, and the potential restoration actions available. The Trustees for the Mystery Spill published 
their NOI in the Federal Register (89 Fed. Reg. 1589 (Jan. 10, 2024)). 
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Restoration Planning Phase 
During this phase, the Trustees determine and quantify injury, quantify lost services provided by injured 
resources, develop restoration projects that address those lost services, and scale project size such that 
services gained by the project balance those lost from the incident.  

The results of the NRDA are summarized in the Draft DARP, which is made available to the public for 
review. Comments from the public are considered and responded to in the Final DARP/EA. Included in 
the Draft DARP is an Environmental Assessment of the effects of selected restoration projects on the 
human and natural environments, which serves as the Trustees’ compliance with the National 
Environmental Policy Act (NEPA). The Final DARP/EA forms the basis of a claim for damages, which 
in this case, because there is no known Responsible Party, is sent to NPFC for evaluation. If the claim is 
approved, the Trustees can proceed to the Restoration Implementation phase.  

Restoration Implementation Phase 
The final phase in the NRDA is the Restoration Implementation phase, which includes implementing the 
approved restoration projects and monitoring the success of each project. Monitoring compares the actual 
performance (e.g., number of nests created or protected, vegetation density achieved, disturbance events 
averted, etc.,) of the restoration project with the anticipated results specified in the DARP. Should the 
project not perform as anticipated, corrective actions may be taken. 

Coordination and Compliance 
Trustee Coordination 
The USFWS contacted the following State and Federal agencies and Tribes that may have had trust 
resources involved in the incident, asking if they wished to participate in the Mystery Spill NRDA:  

• Oregon Department of Fish and Wildlife (ODFW) 

• Washington Department of Ecology (WDOE) 

• Washington Department of Fish and Wildlife (WDFW) 

• National Oceanic and Atmospheric Administration (NOAA) 

• National Park Service (NPS) 

• Confederated Tribes of the Grand Ronde Community of Oregon 

• Confederated Tribes of Siletz Indians 

• Hoh Tribe 

• Quileute Nation 

• Quinault Indian Nation 

• Shoalwater Bay Tribe 

Of the five agencies and six Tribes contacted by USFWS, only WDFW expressed interest in participating 
as a Trustee. The other 10 (NOAA, NPS, WDOE, ODFW, Confederated Tribes of Siletz Indians, Hoh 
Tribe, Quileute Nation, Quinault Indian Nation, Shoalwater Bay Tribe, and Confederated Tribes of the 
Grand Ronde Community of Oregon) either declined the invitation to participate or did not respond. 

The Trustees designated DOI as the Lead Administrative Trustee (LAT) [15 C.F.R. 990.14(a)] and the 
Federal Lead Administrative Trustee (FLAT). DOI designated the Regional Director of USFWS, Pacific 
Region as the Authorized Official for the Department.   
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Coordination with the NPFC 
The Trustees and the NPFC have been involved with the Mystery Spill since 1999, when the Trustees and 
the NPFC were first notified of the incident. In 2015, NPFC provided funds to the Trustees to conduct the 
NRDA and produce the Draft DARP/EA. The Trustees have remained in contact with the NPFC, 
informing it of the status of the Draft DARP/EA with the goal of submitting a final claim to the NPFC to 
fund the selected restoration projects. 

Compliance 
National Environmental Policy Act (NEPA) 
Any restoration of natural resources under OPA must be analyzed pursuant to NEPA, as amended (42 
U.S.C. 4321 et seq.), and its implementing regulations (40 C.F.R. § 1500-1508) with respect to Federal 
actions that may significantly impact the natural and human environments. In compliance with these 
regulations, this Draft DARP/EA includes an Environmental Assessment, which examines the potential 
effects (both beneficial and detrimental) of each restoration project proposed for implementation by the 
Trustees. Effects considered include ecological (such as the effects on natural resources and on the 
components, structures, and functioning of affected ecosystems), and human-related (aesthetic, historical, 
cultural, economic, social, or health) effects, whether direct, indirect, or cumulative. A 30-day comment 
period is provided as part of the Draft DARP/EA whereby the public may participate in the decision-
making process. 

Other Authorities and Compliance Requirements 
As previously stated, OPA provides the Trustees with authority to pursue an NRDA and seek 
compensation for the public from the NPFC, and NEPA analysis evaluates the effects of implementation 
of the associated proposed restoration projects. Other Federal and State laws, regulations, or policies may 
be relevant to either the approval of this Draft DARP/EA or to implementation of the specific restoration 
actions proposed herein. Potentially relevant laws, regulations, and policies may include: 

• Clean Water Act 

• Coastal Zone Management Act  

• Marine Mammal Protection Act 

• Endangered Species Act 

• Magnuson-Stevens Fishery Conservation and Management Act  

• Fish and Wildlife Coordination Act 

• Rivers and Harbors Act 

• Archaeological Resources Protection Act 

• Clean Air Act 

• Migratory Bird Treaty Act 

• National Marine Sanctuaries Act 

• National Wildlife System Administration Act 

• Executive Orders 

• State-specific Laws, Regulations and Policies 

More information on these can be found in Appendix A. Proposed restoration projects are subject to 
meeting all permitting and other environmental compliance requirements to ensure that all projects are 
implemented in accordance with applicable Federal, State, and local laws and regulations.  
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Public Notification 
This Draft DARP/EA provides information about the nature and extent of natural resource injuries 
resulting from the incident and identifies preferred restoration alternatives that will address injured 
resources. Public review of the Draft DARP/EA is an integral component of the restoration planning 
phase. Public comment is consistent with state and federal laws and regulations that apply to the NRDA 
process, including Section 1006 of OPA, the NRDA regulations (15 C.F.R. Part 990), and the regulations 
implementing NEPA (40 C.F.R. 1500 et seq.). 

The Draft DARP/EA and supporting appendices may be viewed on the Trustees’ Mystery Spill website: 
https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=1099. Comments on the documents will be 
accepted for a period of 30-days beginning when public notice is published on the USFWS website 
(https://www.fws.gov/press-release/2024-07/trustee-agencies-seek-input-draft-damage-assessment-and-
restoration-plan-1999). Comments received on the Draft DARP/EA, along with Trustees’ responses to 
comments, will appear in the Final DARP/EA, which also will be posted on this website. 

Written comments on this Draft DARP/EA may be sent to:  

U.S. Fish and Wildlife Service 
Attention: Mike Szumski 
2127 SE Marine Science Drive 
Newport, OR  97365 
Administrative Record  
The Trustees have maintained a collection of documents considered by the Trustees important in 
developing this Draft DARP/EA as required by law. These documents (known as the Administrative 
Record) may include public notices, references, technical reports, and other related restoration planning 
documents. The Administrative Record for this case is available electronically at the website given above. 

2 INJURY ASSESSMENT & QUANTIFICATION 
This section describes injuries to natural resources and quantifies ecological service losses resulting from 
the incident. 

Natural Resource Injuries 
Pursuant to 15 C.F.R. § 990.51, the Trustees have documented that trust resources (seabirds) were 
exposed to oil from the Mystery Spill (Payne and Driskell 2003) resulting in injury (death). The Trustees 
have quantified those injuries by modeling total seabird mortality (Ford and Casey 2019) (Appendix B), 
and total injury (Skrabis 2019) (Appendix C) as described below. 

Carcass Collection 
A total of 272 bird carcasses representing 17 species were collected during the incident, with 182 from 
Oregon and 90 from Washington beaches. Seabird carcasses collected during the Mystery Spill included 
both offshore and near-shore species. Rhinoceros auklet was by far the most common species collected 
(105), along with northern fulmar (36), common murre (27), Cassin’s auklet (22), and black-legged 
kittiwakes (13). Two marbled murrelets, a species listed as threatened under the Endangered Species Act, 
also were recovered. All other species occurred in relatively low numbers. Table 1 summarizes the 
number of dead seabirds collected during the incident by species. 

  

https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=1099
https://www.fws.gov/press-release/2024-07/trustee-agencies-seek-input-draft-damage-assessment-and-restoration-plan-1999
https://www.fws.gov/press-release/2024-07/trustee-agencies-seek-input-draft-damage-assessment-and-restoration-plan-1999
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Table 1. Bird carcasses collected during the 1999 Mystery Spill off the Oregon and Washington coasts. 

SPECIES NUMBER 
RECOVERED 

Alcid spp. 13 
Cassin’s Auklet 22 
Parakeet Auklet 6 
Rhinoceros Auklet 105 
Brandt’s Cormorant 2 
Harlequin Duck 1 
Northern Fulmar 36 
Western Grebe 8 
Glaucous-Winged Gull 1 
Gull spp. 1 
Black-legged Kittiwake 13 
Common Loon 1 
Common Murre 27 
Marbled Murrelet 2 
Brown Pelican 1 
Horned Puffin 7 
Tufted Puffin 1 
Puffin spp. 2 
White-winged Scoter 2 
Leach’s Storm-petrel 6 
Unknown bird spp. 15 

TOTAL 272 
 

Total Mortality 
During any oil spill, the number of bird carcasses found and collected by field personnel usually 
represents only a small portion of the birds that were actually impacted by the incident (Ford and Casey 
2019) (Appendix B). The number of birds killed or injured by an incident may be underestimated for a 
variety of reasons including carcass loss at sea; removal from the beach by scavengers; removal by wave 
action; burial by blowing sand; departure of live, oiled birds from the area; the inability of searchers to 
find the carcasses; and the incomplete coverage of the area impacted by the spill by searchers. The 
importance of these factors varies based on the unique circumstances of the spill. Ford conducted several 
investigations aimed at determining estimates for at-sea loss (spill/carcass trajectories), the length of time 
a seabird carcass remained on the beach (carcass persistence), the ability of field crews to find a carcass 
(searcher efficiency) and search effort. 

At-Sea Loss 
Using NOAA’s GNOME oil spill trajectory program, Ford and Casey modeled how oil (and bird 
carcasses) behaved under the winds, currents, and tides occurring at the time of the incident. This allowed 
them to predict the effects these physical factors had on the likelihood bird carcasses would reach shore. 
Based on the southern transit release scenario, a total of 75% of the oil (and birds) in the GNOME 
simulation beached in Oregon or in Washington, and the remaining 25% drifted out to sea (Figure 3). 

Carcass Persistence 
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Carcasses are lost from beaches because they are removed by scavengers, buried by wind-blown sand, or 
washed back out to sea. Ford conducted carcass persistence studies for large- (Ford et al. 2001) and small- 
bodied birds along the Oregon and Washington coasts. (Ford and Casey 2019) (Appendix B). Small-
bodied birds (marbled murrelet and Cassin’s auklet size) were removed rapidly by beach scavengers (e.g, 
ravens, gulls, raccoons, coyotes), with 47% of carcasses removed on the first day. In contrast, large-
bodied birds (common murre size and larger) persisted longer on the beach with only a 7% removal on 
the first day. 

Searcher Efficiency 
Not all carcasses that remain on the beach are found by search crews. Ford and Casey (2019) (Appendix 
B) estimated searcher efficiency using both line-transect and mark-recapture techniques. Line-transect 
observers walked the length of the beach in a broad zig-zag pattern, making 90 degree turns at the 
waterline and at the extreme high tide line. Mark-recapture observers walked the length of a beach, one 
below the wrack line and one above the wrack line, recording all carcasses that they detected as they 
proceeded. Searchers then switched sides and walked back, again recording all carcasses that they 
detected. Based on a mark-recapture analysis, observers found 68.2% of the birds in the lower beach and 
55.7% of the birds in the upper beach. Based on the line-transect analysis, searchers found 67.4% of the 
birds in the lower beach and 64.6% of the birds in the upper beach. Ford estimated overall searcher 
efficiency at 65% (65% of the carcasses present in the areas searched were found). 

Search Effort 
Cleanup contractors that retrieved carcasses in Oregon covered only those sections of beach where oil 
was evident and only collected carcasses incidental to their primary duty of debris removal. Search efforts 
in Washington also did not cover the entire area affected by the spill in a consistent manner. Ford and 
Casey (2019) (Appendix B) used all available data on collection efforts (morgue records, pollution 
reports, contractor invoices, etc.,) to extrapolate carcass numbers from the area searched to the total area 
affected by the spill.  

Natural Deposition 
In addition to the sources of undercounting mentioned above, some amount of natural background 
mortality contributes to the number of bird carcasses collected. Beach monitoring data from 2000 to 2018 
(https://depts.washington.edu/coasst/) indicate that the background encounter rate on these beaches in 
March is less than 1 bird per km per month, and most of these birds are skeletal or in very advanced states 
of decomposition. Given the search procedures of the responders, it is doubtful that these birds would 
have been picked up by cleanup personnel. Ford and Casey (2019) (Appendix B) therefore expect that 
well under 1 bird per kilometer was beached by processes unrelated to the Mystery Spill and considered 
this amount to be negligible. 

Overall results 
The spill resulted in the collection of 272 bird carcasses from 17 species (Table 2). Many species are 
represented by only a few individuals. It would be impractical and costly to assess total mortality and 
injury and develop restoration projects for all 17 species, so birds were grouped by either similarity in life 
history traits (alcids) or feeding strategy (surface feeders or divers). Marbled murrelets are considered 
separately from the other alcids because of their unique nesting requirements and their special 
conservation status (Federally listed as threatened). Fifteen bird carcasses could not be identified. These 
carcasses were distributed proportionately among the species-groups. 

Groups were generally dominated by a single species, with the remaining species occurring at much lower 
numbers. Ford estimated that an actual total of over 3,000 birds were likely killed during the incident (𝑥𝑥 = 
3,217; range 3,049-3,385) (Table 3). These total mortality numbers were then used by our DOI Economist 
to determine total injury (in terms of bird-years) using a Resource Equivalency Analysis (Skrabis 2019) 
(Appendix C).  

https://depts.washington.edu/coasst/
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Table 2. Recovered bird carcasses by species-group. 

GROUP SPECIES OREGON WASHINGTON TOTAL 
ALCIDS Cassin’s Auklet 11 11 22 

Parakeet Auklet 4 2 6 
Rhinoceros Auklet 68 37 105 
Alcid spp. 11 2 13 
Common Murre 21 6 27 
Horned Puffin 7 0 7 
Tufted Puffin 0 1 1 
Puffin spp. 0 2 2 
Unknown bird spp. 0 11 11 

Total 122 72 194 
SURFACE 
FEEDERS 

Leach’s Storm-petrel 4 2 6 
Northern Fulmar 27 9 36 
Glaucous-Winged Gull 1 0 1 
Gull spp. 1 0 1 
Black-legged Kittiwake 9 4 13 
Unknown bird spp. 0 3 3 

Total 42 18 60 
DIVERS Common Loon 1 0 1 

Western Grebe 8 0 8 
Brandt’s Cormorant 2 0 2 
Harlequin Duck 1 0 1 
White-winged Scoter 2 0 1 
Brown Pelican 1 0 1 
Unknown bird spp. 1 0 1 

Total 16 0 16 
MARBLED 
MURRELETS 

Murrelet, Marbled 2 0 2 
Total 2 0 2 

GRAND TOTAL 182 90 272 
 

Resource Equivalency Analysis 
For this assessment, the Trustees selected a Resource Equivalency Analysis (REA) to quantify total injury 
and scale restoration. A REA is a resource‐to‐resource approach that assumes services lost and restored 
are comparable, which is consistent with OPA regulations (15 C.F.R. 990.53) and NOAA’s supporting 
guidance (NOAA 2000). A REA quantifies injury by calculating lost services in the form of bird-years, 
which refers to all services provided by one bird for one year. Once injury is determined, the number of 
bird-years gained for each selected restoration project is quantified. The size of the project is then scaled 
such that the bird-years gained from restoration equals the bird-years lost due to the spill. Step-by-step 
details on REA methods and the calculations supporting this DARP are available in Skrabis (2019) 
(Appendix C). Below is a summary of the REA process. 

The injury component of the REA takes the total mortality estimated from the mortality model (Ford and 
Casey 2019) (Appendix B) and applies species-specific life history and demographic traits (e.g., annual 
survival rates, lifespan, fecundity) found in the scientific literature to determine the total bird-years lost. 
Injury is quantified for birds directly killed by the spill (direct injury) as well as one year of lost progeny 
(indirect injury). Direct injury is calculated by developing an age distribution of the birds killed by the 
spill using a standard life table. Age-specific survival rates are applied to this population over the lifespan 
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of the species and results are summed to give the total bird-years provided by the birds injured by the 
spill. The results are discounted at three percent to convert the bird-years to their present value (i.e., 
discounted bird-years (DBYs)). Indirect injury is calculated by first determining the DBYs produced by a 
single fledge over its lifespan using age-specific survival rates. This value is extrapolated over time and 
multiplied by the annual number of first-generation birds that should have been produced. The results are 
summed to determine the lost DBYs from the first generation of progeny.  

For a project that will restore nests of an injured species or species-group, the restoration component of the 
REA uses the DBYs per fledge and the relative project productivity over the lifespan of the project to 
calculate the total number of restored DBYs per nest over the life of the project. The size of the project is 
determined (scaled) by dividing the total injury (direct + indirect DBYs) by the DBYs per nest to determine 
the number of nests that need to be restored. Once the size of the project is established, the cost of 
implementing the project is determined and forms the basis of our damage claim. Table 4 provides the total 
number of birds lost for the four species-groups from the mortality model (Ford and Casey 2019), the total 
injury (in DBYs) calculated by the injury side of the REA, and the number of nests or other actions needed 
to fully compensate for the injury calculated by the restoration side of the REA (Skrabis 2019).  

Table 3. Mortality by State 

GROUP OREGON 
CARCASSES 

FOUND 

OREGON 
ESTIMATED 
MORTALITY 

WASHINGTON 
CARCASSES 

FOUND 

WASHINGTON 
ESTIMATED 
MORTALITY 

TOTAL 
ESTIMATED 
MORTALITY 

Alcids 122 771 165 1,664 2,435 
Surface 
Feeders 

42 265 41 409 674 

Divers 15 95 -- -- 95 
Marbled 
Murrelets 

2 13 -- -- 13 

ALL 182 1,144 206 2,073 3,217 
 

Table 4. Summary of total mortality, total injury and restored nests required. 

GROUP TOTAL 
MORTALITY 

(# BIRDS) 

TOTAL 
INJURY 

(BIRD-YEARS) 

NESTS 
REQUIRED 

ADDITIONAL PROJECTS 
REQUIRED FOR COMPLETE 

COMPENSATION 
Alcids 2,435 39,403 810 None 
Surface 
Feeders 

674 25,669 919 Signage, docents, and lighting 
mitigation 

Divers 95 896 154 None 
Marbled 
Murrelets 

13 188 3.4 None 

TOTAL 3,217 66,156   

3 RESTORATION ALTERNATIVES 
The goal of restoration under OPA is to compensate the public for injuries to natural resources and 
services from an oil spill. This goal is achieved by returning injured natural resources to their pre-spill 
condition (often referred to as “baseline”) and by compensating for any interim losses of natural resources 
and services during the period of recovery. This is achieved through the restoration, rehabilitation, 
replacement, or acquisition of equivalent natural resources and/or services. Therefore, for a project to be 
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considered for implementation there must be a connection between the natural resource injuries and the 
proposed restoration action(s). 

Restoration actions under the OPA regulations are either primary or compensatory. Primary restoration 
refers to action(s) taken to accelerate the return of injured natural resources and services to baseline. 
Activities can range from natural recovery to more intensive actions expected to return injured natural 
resources and services to baseline faster or with greater certainty as compared to natural recovery.  

Compensatory restoration refers to action(s) taken to compensate for the loss of resources during the time 
between the initial spill and when natural resources and/or services recover. The type and scale of 
compensatory restoration depends on whether primary restoration has occurred and the rate of recovery of 
the injured natural resources. For the Mystery Spill, injured bird populations were allowed to recover 
naturally, therefore our claim is only for compensatory restoration. 

When identifying restoration alternatives, the Trustees must first consider restoration options that provide 
services of the same type and quality and of comparable value to those lost (in-kind restoration). If 
restoration options of the same type and quality are not available, the Trustees may consider other 
restoration projects that would provide services of comparable type and quality as those lost (out-of-kind 
restoration). The Trustees considered a suite of both in-kind and out-of-kind restoration projects proposed 
by species experts, seabird conservation organizations, and USFWS and WDFW biologists. 

OPA Restoration Criteria 
Pursuant to OPA NRDA regulations (15 C.F.R. § 990.54) the Trustees are required to develop a 
reasonable range of restoration alternatives and then identify the preferred alternatives considering the six 
criteria listed in the regulations:1 

1. Cost to carry out the alternative; 
2. Extent to which each alternative is expected to meet the Trustees' goals and objectives in 

returning the injured natural resources and services to baseline and/or compensating for interim 
losses; 

3. Likelihood of success of each alternative; 
4. Extent to which each alternative will prevent future injury as a result of the incident and avoid 

collateral injury as a result of implementing the alternative; 
5. Extent to which each alternative benefits more than one natural resource and/or service; and 
6. Effect of each alternative on public health and safety. 

Trustee Restoration Criteria 

The Trustees have added the following additional criteria for consideration: 

1. Implement projects that are both technically feasible and viable; 
2. Benefit the same seabird population impacted by the Mystery Spill; and 
3. Projects that create new resources (e.g., create new nests or new habitat) and add to the 

population are given priority over those that simply protect already existing resources.  

Preferred projects are discussed below by species-group. Non-preferred projects are presented at the end 
of each corresponding species-group section and include a brief description of each project and reason(s) 
why the project was not selected. 

No Action/Natural Recovery 
OPA and NEPA require the Trustees evaluate an alternative where natural recovery is allowed to occur 
and where no actions are taken by Trustees to promote restoration of lost resources. Under this 
alternative, none of the benefits or adverse effects to the human and natural environments would be 

 
1 The Trustees consider all criteria equally when evaluating projects. The numbering presented above is not an 
indication of priority.   
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realized. The primary advantage of the No Action/Natural Recovery alternative is cost savings, since no 
restoration projects are designed, implemented, or monitored.  

While natural recovery may have occurred for some species injured by the Mystery Spill, particularly 
sensitive species like marbled murrelet, may have not fully recovered. Furthermore, interim losses 
suffered during the recovery period would not be compensated for under this alternative. OPA clearly 
establishes the Trustees’ authority to seek compensation for interim losses pending recovery of the natural 
resources. These losses cannot be addressed through a no-action alternative. Therefore, the Trustees have 
determined that a no-action alternative is not acceptable because it fails to compensate the public for 
natural resources services lost as a result of the Mystery Spill, and because technically feasible, cost-
effective restoration alternatives exist to compensate for these losses. 

Alcids – 2,435 alcids killed; 810 nests required (39,403 bird-years)  
Background 
The term alcid refers to members of the family Alcidae, which includes murres, guillemots, auklets, 
puffins, and murrelets. Alcids spend most of their life at-sea, where they use their short, powerful wings 
to pursue prey underwater (generally small fish and marine invertebrates) (Johnsgard 1987). They are 
typically long-lived seabirds (up to 30 years) that take several years to reach sexual maturity. They spend 
most of their lives at-sea, coming to land only to reproduce. Alcids nest in colonies2 predominantly on 
remote islands where most species produce just one young per year. This low productivity, delayed 
maturity, and long lifespan make each adult bird extremely important to sustaining populations. 

Alcids collected during the spill include rhinoceros, Cassin’s, and parakeet auklets, common murres, 
horned and tufted puffins, and marbled murrelets (Table 2). Even though the marbled murrelet is an alcid, 
it was placed in its own restoration category due to their unique, life history and threatened status. 
Rhinoceros auklets were the most frequently recovered alcid in this restoration group; therefore, the 
Trustees based their injury assessment and restoration effort on this species.  

Rhinoceros auklets are a medium-sized seabird distinguished from other alcids by the prominent, 
rhinoceros-like “horn” of keratin projecting from the upper mandible during the breeding season (Gaston 
and Dechesne 2020). This species is found throughout temperate waters of the North Pacific, where they 
feed primarily on small schooling fish, squid, krill, and copepods. During the breeding season, they 
forage within 40-50 km of their colonies, often in places where tidal rips and/or upwelling concentrate 
prey close to the surface. Outside of the breeding season, they forage at sea, mostly over the continental 
shelf and continental slope. Like most alcids, rhinoceros auklets are a long-lived species characterized by 
delayed maturity and low fecundity. Breeding occurs on small islands from the Aleutian chain south to 
California in colonies ranging from a few to many thousands of pairs. They nest and raise a single chick 
in burrows excavated by both sexes with their beaks and sharp claws. They provision their chick at night, 
bringing multiple prey items carried crosswise in their beak. It is thought that this night activity reduces 
kleptoparasitism by gulls and predation by raptors. During winter, rhinoceros auklets generally disperse 
south over shelf waters from southeast Alaska to Baja California. 

Conservation Issues 
Rhinoceros auklets are relatively common throughout their range, with some colonies well-studied in 
British Columbia, Washington, and California and at-sea trends in the California Current Ecosystem 
(California, Oregon, Washington, and southern British Columbia) suggesting relatively stable populations 
(Gaston and Dechesne 2020). The IUCN Red List of Threatened Species lists the rhinoceros auklet 
population as declining but a species of “least concern.” The Birds of the World series estimates the 
global population to be around 2-3 million birds (Gaston and Dechesne 2020). They are particularly 
vulnerable to oil spills, often dying in large numbers from both offshore and nearshore releases of oil. In 
addition to oil spills, all alcids are highly susceptible to drowning in gill net fisheries where they co-occur. 

 
2 An exception to this is marbled murrelets, which are solitary and nest inland in coastal forests. 
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During the breeding season, alcids may face a number of additional hazards at nesting sites including 
human disturbance, predation from mammalian (both native and invasive) and avian predators, 
competition for nesting burrows by non-native species like European rabbits, and habitat degradation 
from non-native, invasive plants that can overgrow burrow entrances. During both El Niño events and 
marine heat waves prey resources can become scarce, leading to wide-scale adult mortality and 
reproductive failure. 

Restoration Alternatives Considered 
The Trustees considered several projects for the restoration of alcids including removal of non-native 
rabbits (followed by habitat restoration) on Destruction Island, Washington; removal of non-native 
predators (mink and raccoon) from Lanz and Cox Islands off Vancouver Island, British Columbia; and the 
removal of a native predator (river otter) from Seabird Rocks off Vancouver Island. The Trustees’ 
selected the removal of rabbits on Destruction Island as their preferred alternative. This project produces 
the number of bird-years required by the REA (Table 4) and satisfies the selection criteria better than any 
of the other projects considered (Table 5). The project is low cost, fully compensates for alcid injuries, 
has a high likelihood of success, benefits the entire island ecosystem, benefits the population of birds 
injured by the spill and creates new nesting opportunities for alcids. 

Rabbit Removal & Habitat Restoration on Destruction Island, WA ($2,168,053) (Appendix E) 
Affected Environment 
Destruction Island lies 5.6 km off the central Washington coast, 27 km southwest of La Push, Washington 
(Figure 4). The 14-hectare (ha) island supports two species of alcids (rhinoceros auklets and tufted 
puffins) and is typical of islands hosting these species with steep, rocky sides and a flat top containing 
sufficient soil to permit the excavation of nesting burrows. These burrows are located primarily along the 
top margin of the island with easy access to the ocean. The interior of the island is dominated by dense 
stands of salmonberry and salal and is not used by these species. The island also contains a now-
decommissioned lighthouse built in 1889, accessory structures, and a helicopter landing pad. Before 
automation, the island was inhabited by a lighthouse keeper and his family. Several rabbits were released 
on the island and have since multiplied many-fold. The rabbits have caused significant damage to the 
island’s ecology through overgrazing, which has led to the replacement of native perennial grasses with 
non-native annual grasses. The annual grasses have relatively poor root development and do not hold the 
soil during extreme winter storm events, which has led to severe soil erosion and burrow collapse in areas 
where the alcids nest. The rabbits also compete with auklets and puffins for burrow space, forcing alcids 
from their burrows. Rabbits enlarge the burrow openings, making them unsuitable for the smaller auklets 
and puffins. In addition, the presence of rabbits has likely enhanced the raptor population on the island, 
which also prey on alcids. 

Project Description 
This project will create an estimated 810 alcid nests (Pearson and Hodum 2022) (Appendix E) (the 
equivalent to 39,403 bird-years) and will fully compensate for alcid losses from the Mystery Spill (Table 
4). This will be accomplished through the removal of non-native rabbits from the island primarily through 
hunting and trapping (Island Conservation 2021) (Appendix J). Once rabbits are removed, damaged soils 
will be stabilized and replanted with native perennial grasses (Pearson and Hodum 2022, Ecostudies 
Institute 2021). Burrow openings will then be created in established vegetation to attract rhinoceros 
auklets and tufted puffins to former nesting areas. Monitoring of soil stability, vegetation establishment, 
and burrow use will guide future management actions to correct any identified deficiencies. 
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Figure 4. Destruction Island, Washington. 

Likelihood of Success 
Reductions in the number of rhinoceros auklet nests coincided with the introduction of rabbits to the 
island, suggesting that the removal of rabbits and restoration of degraded habitat have a strong potential to 
increase alcid numbers. Furthermore, the removal of invasive, non-native mammalian species has been 
conducted successfully on multiple islands across the Pacific, resulting in a positive response from native 
seabird communities. The removal will be conducted by Island Conservation 
(https://www.islandconservation.org), an organization with extensive experience removing non-native 
invasive species from islands throughout the Pacific and Caribbean. In addition, WDFW, working with 
the University of Puget Sound, have over 20 years of experience conducting burrow nesting seabird 
research, monitoring, and managing seabirds on coastal islands, including Destruction Island. This effort 
has resulted in the successful establishment of artificial burrows on Protection Island for rhinoceros 
auklets.  

Although some of the sloped areas of the island have lost critical topsoil due to overgrazing, what remains 
can be stabilized and revegetated. Vegetation reestablished quickly on other islands once rabbits were 
removed (Bergstrom et al. 2006, Copson and Whinam 1998). We expect a similar response by vegetation 
once rabbits are removed from Destruction Island. Revegetation planning, sourcing, and oversight will be 
conducted by Ecostudies Institute, with planting activity largely performed by WDFW staff and 
potentially staff or members of the involved Tribes.  

Monitoring and Performance Criteria  
The Trustees will monitor all aspects of the project, thereby allowing us to adapt our management 
strategy to ensure success. The methods described in Pearson and Hodum (2022) (Appendix E) and Island 
Conservation (2021) (Appendix J) indicate it may be necessary to implement multiple techniques to 
ensure the successful removal of rabbits. Rabbit activity will be monitored before, during, and after 
removal actions using a variety of methods (camera traps, drones, and bait stations). The removal 
operation will be considered successful when there are no signs of rabbits in the two years following 

https://www.islandconservation.org/
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removal. Camera traps are already in use on the island and are very successful in detecting rabbit 
presence.  

Areas needing revegetation will be monitored annually for 5-years post-planting to ensure the successful 
establishment of native vegetation. Areas where vegetation fails to establish will be replanted as 
necessary. Revegetation will be considered complete when slopes are successfully stabilized and are 
within the range of variation expected as measured on suitable island reference sites. Once vegetation is 
reestablished, we believe the impacted area will be recolonized with relative ease since rhinoceros auklets 
and tufted puffins currently inhabit the island and because previous work with artificial burrows on 
Protection Island has been very successful (Scott Pearson, pers. comm.). Successful recolonization of 
alcids will be indicated when impacted areas demonstrate burrow density of at least 0.5 burrow/m2, and 
burrow occupancy is within the range of variation observed on other colonies without rabbits or observed 
historically on Destruction Island (Leschner 1976).   

Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee selection criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). The type 
and scale of this project will effectively provide appropriate and full compensation for alcids injured by 
the spill. The Trustees have therefore selected this project as their preferred alternative for this restoration 
group. 

Environmental Consequences 
This project is expected to provide significant benefits to alcids and the Destruction Island ecosystem. 
Any adverse effects are expected to be relatively small and transitory (see Island Conservation (2021) 
(Appendix J) for an in-depth discussion of the potential effects of rabbit removal on Destruction Island 
and Pearson and Hodum (2022) (Appendix E) for a discussion of the potential effects of vegetation 
restoration efforts on the island ecosystem). In reaching this conclusion, the Trustees evaluated effects of 
the project to the natural and human environments as described below. 

Natural Environment 
This project will provide significant benefits to Destruction Island’s ecology. In addition to increasing 
numbers of alcids nesting on the island, removal of non-native rabbits will prevent further damage to the 
native vegetation and soil. Areas experiencing soil loss will be stabilized and planted with native 
grasses/forbs, thereby returning these areas to a more natural condition. When fully restored, the thick 
vegetation will not only provide the necessary root structure to support additional alcid burrows but will 
also provide above-ground cover to conceal alcids from avian predators. The absence of rabbits is 
expected to reduce the number of avian predators that visit the island, thereby reducing predation rates on 
alcids and other seabirds. In addition to increasing numbers of nesting auklets, native songbirds, small 
mammals, native plants, and invertebrates that depend on native vegetation will also benefit from the 
project. 

Although this project will greatly improve the island’s overall ecology in the long run, some minimal and 
transitory adverse effects are inevitable, which may include harm to individuals of non-target species. 
Increased human activity could temporarily disturb birds that use the island for breeding and resting, as 
well as seals, sea lions, and sea otters that use the shallow waters and lower areas of the island. This will 
be minimized to the extent possible by restricting the timing and locations where activities will occur. 
(e.g., hunting efforts will be conducted in the spring and late summer when nesting is low). 

Hunting is not expected to directly harm non-target species since professional hunters will be used. Noise 
abatement measures (timing of hunting operations, the use of noise suppressors, and sub-sonic 
ammunition) will help minimize noise disturbance. Use of non-toxic bullets and the immediate removal 
of rabbit carcasses will eliminate the risk of secondary poisoning from ammunition. Trapping could cause 
harm to non-target species, but will be minimized through trap location, trap type, time of year, and use of 
rabbit lures. Any cumulative effects to local populations of non-target species from hunting and trapping 
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is expected to be minimal. Pesticides could also harm non-target species but would only be used as a last 
resort to target individual rabbits that could not be removed by hunting or trapping. Careful placement of 
toxicant and the immediate removal and proper disposal of carcasses will minimize harm to non-target 
species. The toxicant breaks down in the environment, so the exposure to non-target species will be 
temporary. 

The possibility exists that some alcid burrows may collapse if stepped on, especially in areas dominated 
by shallow rooted, non-native grasses. This will be mitigated to the extent possible using standard best 
practices such as creating marked paths intended to minimize impacts to existing burrows, teaching staff 
new to seabird colony work how to walk in a seabird colony (e.g., stepping at the base of the burrow 
opening, avoiding fragile areas in late summer when soils/burrows are particularly vulnerable to collapse, 
and crawling in the colony area). Any damage to burrows will be small compared to the anticipated large 
number of burrows created by implementing the project. In addition, any damaged burrows will be 
repaired immediately using standard practices. The steep slopes around much of the island are highly 
subject to erosion, and temporary access structures (e.g., ladders) may be installed to minimize impact to 
those areas. 

Other temporary adverse effects include disturbance to the dense shrubby vegetation by cutting access 
trails. These areas are expected to revegetate quickly, within 2-3 years based on previous experience on 
the island. Some native grasses and forbs could be trampled by human activities; however, this is 
expected to be a short-term, seasonal impact. The potential for bringing additional non-native species to 
the island will be mitigated through the implementation of strict biosecurity protocols that were developed 
for other islands in the Pacific.  

Human Environment 
The Trustees anticipate positive aesthetic, cultural, economic effects from this project. The removal of 
rabbits and the restoration of the island’s ecology will increase the aesthetic value of the island. 
Furthermore, restoration funds will be disbursed to multiple private vendors, the University of Puget 
Sound, and participating Tribes to cover the cost of labor and materials associated with this project, 
bringing revenue to local communities.  

The island has great cultural importance to several federally recognized Tribes, including the Hoh Tribe, 
the Quileute Tribe, and the Quinault Indian Nation. These Tribes have been engaged since initiation of the 
proposal and have expressed interest in the restoration activities. Tribal members or staff will accompany 
agency archeologists to ensure that no cultural resources are disturbed. No effects are anticipated to 
human health (all work will be conducted by trained, experienced personnel). The project will have no 
effect on the historical buildings on the island. 

Other Projects Considered 
Predator Removal on Lanz and Cox Islands, BC ($7,691,506) 
Lanz and Cox Islands are part of the Scott Island group located on the north side of Vancouver Island. 
Lanz and Cox contain non-native mink and raccoon, which have decimated ground-nesting seabirds. The 
islands are within 0.7 miles of each other, and both would require predator removal to prevent 
recolonization between islands. This project would primarily benefit alcids, restoring an estimated 2,123 
rhinoceros and Cassin’s auklet nests, and a small number of cormorant (100) and Leach’s storm-petrel 
nests (20). The project would exceed alcid requirements by 1,313 nests and would be insufficient to 
compensate for injuries to either diver or surface feeder groups. The Trustees rejected this alternative 
because of the relatively high cost of the project, the overcompensation of alcid injuries, and the under 
compensation of injuries to the diver and surface feeder groups. 

Rabbit Removal on Middleton Island, AK ($5,930,801) 
Middleton Island lies in the Gulf of Alaska, approximately 170 miles southeast of Anchorage. Rabbits 
were introduced to the island in 1954, with an estimated current population of several thousand. Removal 
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of the rabbits would benefit burrow-nesting seabirds (primarily rhinoceros auklets, tufted puffins, and 
Leach’s storm-petrels). The Trustees rejected this project based on its relatively high cost and the 
expectation that the benefits of the project would significantly overcompensate for the alcid injury. Too 
little information exits on the status of the small Leach’s storm-petrel population on Middleton to 
accurately estimate the benefits to this species. 

Predator Removal on Seabird Rocks, BC (cost unknown) 
Seabird Rocks are located in the Pacific Rim National Park Reserve (PRNPR) on Vancouver Island. The 
rocks historically supported 1,000 breeding pairs of nine species of seabirds. Local biologists visiting the 
island noticed extensive predation of burrow nesting seabird species (Leach’s and fork-tailed storm-
petrels, Cassin’s, and rhinoceros auklets) by river otters. The proposed project would remove river otters 
from the island, establish artificial nests for burrow-nesting species, and attract target species to the island 
using social attraction techniques. During project development the primary proponent of the project died, 
raising questions regarding the project’s viability. In addition, staff with PRNPR voiced a reluctance to 
trap river otter (a native species) on a long-term, continual basis. Therefore, the Trustees rejected this 
project based on incomplete project development and a lack of project leadership and support. 

Divers - 95 divers killed; 154 nests required (896 bird-years) 
Background 
The Divers group is diverse and includes western grebe, common loon, Brandt’s cormorant, brown 
pelican, white-winged scoter, and harlequin duck. These species dive for prey items such as fish (grebe, 
loon, cormorant, and pelican) mollusks, crustaceans, and insects (scoter and harlequin duck). Western 
grebes were the most frequently recovered species in this group; therefore, the Trustees based their injury 
assessment and restoration efforts on this species. 

Western grebes are gregarious aquatic birds that spend most of their lives on open water (LaPorte et al. 
2020). They prefer to nest in colonies on interior lakes and reservoirs throughout the western and central 
states. Western grebes build floating nests within stands of emergent marsh vegetation in water 0.5-2 m 
deep (Lindvall 1976, Ivey 2004) with quick access to open water (Nuechterlein 1975, Short 1984). 
Females typically lay 2-4 eggs per nesting attempt. Shortly after the eggs hatch, nestlings climb onto 
parent’s back, who move the chicks out into deeper water. Chicks are carried in this manner for several 
weeks. Once chicks can swim independently with their parents the pair splits up, with each adult 
accompanied by several chicks. Western grebes migrate west in the fall to the Pacific coast where they 
overwinter in the nearshore marine environment, bays, and estuaries (LaPorte et al. 2020). 

Conservation Issues 
Although not federally listed under the Endangered Species Act, western grebes are listed by USFWS and 
the States of Washington, Oregon, California, and Idaho as a species of special concern (USFWS 2021). 
Overall western grebe populations have declined significantly in the past 25 years. Data from Christmas 
Bird Counts reveal that total western grebe counts have fallen from approximately 80,000 in 1980 to just 
over 40,000 in recent years. However, during the most recent 28-year period of prolonged wet conditions, 
western grebe numbers have exhibited an overall increasing trend in North Dakota, indicating that the 
area is favorable for effective protection projects (Sauer et al. 2020). 

Nesting western grebes are particularly vulnerable to human disturbance and fluctuating water levels. 
Disturbance from boats and personal watercraft can lead to washed-out nests, predation by gulls, and nest 
abandonment. Dropping water levels during the nesting period (for power production or irrigation) can 
leave eggs, chicks, and adults vulnerable to land predators (Allen et al. 2008a, La Porte et al. 2014), while 
rising water levels can flood nests leading to loss of eggs or chicks. Other threats to western grebes 
include habitat destruction, offshore oil spills, oil associated with petroleum evaporative ponds, 
pesticides, and entanglement in fishing gear. 
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Restoration Alternatives Considered 
Where western grebes that overwinter along the Oregon and Washington coast nest is unknown. 
Furthermore, the opportunities for restoring nesting sites for western grebes are limited. Therefore, the 
Trustees considered restoration projects throughout the western U.S. and plains states as viable restoration 
alternatives for this species. The Trustees identified three restoration options for western grebes; these 
involve purchasing conservation easements on nesting habitat in the Prairie Pothole Region (PPR) of 
North Dakota, restoring a former western grebe nesting colony at Minidoka NWR, Idaho, and creating 
wetland habitat for nesting grebes at Tule Lake, California. The Trustees selected the purchase of 
easements project in the Prairie Pothole Region (PPR) of North Dakota (Appendix I) and restoring the 
former nesting colony at Minidoka NWR (Appendix H) as our preferred alternatives. Together these 
projects produce the number of bird-years required by the REA (Table 4) and satisfy the selection criteria 
better than the other project considered (Table 5). The projects are less expensive than the other viable 
alternative (Tule Lake), fully compensate for diver injuries, have a high likelihood of success, benefit the 
surrounding ecosystems, and protect existing and create new nesting opportunities for divers.  

Conservation Easements in Prairie Pothole Region, ND ($3,628,075) (Appendix I) 
Affected Environment  
The PPR of the U.S. consists of thousands of shallow, depressional wetlands found in the Upper Midwest, 
especially North Dakota, South Dakota, Wisconsin, and Minnesota. The glacially formed potholes fill 
with snowmelt and rain in the spring, creating ideal nesting habitat for waterfowl and are the primary 
breeding area for western grebes in North America (Figure 5). 

Data obtained from annual Breeding Bird Surveys (1966-2019) and eBird (1997-2019) highlight the 
importance of the central Dakotas, primarily North Dakota, for this species. A statewide waterbird 
inventory completed for North Dakota Game and Fish in 2015 by the Bird Conservancy of the Rockies 
(BCoR) documented 75 different colonies with greater than 25 nesting pairs, totaling more than 2,500 
breeding pairs in the state. The 2,500 pair estimate was considered a minimum number because BCoR did 
not include colonies of fewer than 25 pairs in the survey.  

Project Description 
This project will produce 524 bird-years as partial compensation for diver losses from the Mystery Spill 
(Table 4). This will be accomplished by permanently protecting 34 western grebe nests in the North 
Dakota PPR through the purchase of conservation easements on wetlands and surrounding grassland. The 
easements will ensure stable water levels and promote sound management practices that support grebe 
nesting and foraging resources during the brood-rearing period. A spatially explicit map already 
developed by the USFWS Habitat and Population Evaluation Team (HAPET) will be used to strategically 
target sites with the highest potential for grebe nesting. HAPET will identify wetlands that are not already 
covered by conservation easements and a technician will visit these wetlands to assess current water 
conditions, vegetation structure, and use by western grebes. Landowners with unprotected wetlands 
and/or adjoining uplands that are suitable for western grebes will be contacted to discuss the possibility of 
easements. All conservation actions will be implemented on a voluntary basis with participating 
landowners as part of ongoing USFWS conservation programs in North Dakota. Western grebe nest 
counts and nesting success will be monitored and quantified over the 10-year implementation timeframe 
to ensure project success. 
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Figure 5. Typical wetland habitat in Prairie Pothole Region (photo credit: USFWS). 

Likelihood of Success 
USFWS has a 50-year history working with private landowners to acquire wetland and grassland 
conservation easements in the PPR. All conservation easements will be administered by Wetland 
Management District (WMD) offices as part of the USFWS National Wildlife Refuge System. The WMD 
has a long-established record of oversight of conservation easements in the PPR that includes routine 
monitoring of land parcels under easement in the program. This existing framework will allow USFWS to 
efficiently establish conservation easements for western grebe nesting habitat in the region. Based on this 
established record, the Trustees believe the likelihood of success of this project is high. 

Monitoring & Performance Criteria 
The abundance of breeding western grebes closely tracks wetland conditions of the PPR, with highest nest 
numbers observed when ponds are abundant. The location of colonies may change between years due to 
annual precipitation patterns and wetland conditions. Large seasonal, semi-permanent, and permanent 
wetland basins are generally used more frequently than small basins (< 10 ac), which may exhibit greater 
fluctuations in water depth. Therefore, the Trustees plan to focus our efforts on these permanent or semi-
permanent wetlands with a history of supporting nesting colonies. However, the possibility exists that 
properties secured under easement may not perform as expected due to variable climate conditions. We 
therefore need to monitor acquisitions for an extended period to ensure projects are performing as 
expected. Monitoring of nesting activity will be conducted by seasonal technicians and monitoring of 
easements will be completed by WMD staff in conjunction with aerial surveys and ground checks. Should 
properties show no nesting activity for 5 consecutive years, the Trustees will purchase additional 
easements using any unspent project funds. 

Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee selection criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). The type 
and scale of project will provide partial compensation for divers injured as a result of the spill. Together 
with the Minidoka project described below, the North Dakota project will fully meet the number of bird-
years required for compensation. The Trustees have therefore selected this project as part of their 
preferred alternative. 



24 
 

Environmental Consequences 
This project is expected to provide multiple benefits to the wetlands and uplands protected by the 
conservation easements. Any adverse effects are expected to be minimal. To reach this conclusion, the 
Trustees evaluated potential impacts to the natural and human environment, as described below. 

Natural Environment 

This project will provide benefits to western grebes and other organisms reliant upon the wetland and 
upland ecosystems protected under the easements. Western grebes and other waterbird, shorebird, 
waterfowl, and passerine species will benefit from protected wetlands, grasslands, and stable water levels 
during the summer breeding season. Other semi-aquatic species like mink, muskrat, and beaver may also 
benefit. The stable water levels and ground cover expected from this project will improve water quality 
by reducing soil erosion, nutrient loss, runoff, and flooding. The Trustees do not anticipate any adverse 
physical or biological effects to the natural environment from this project.   

Human Environment 

The Trustees anticipate positive aesthetic, social, economic effects from this project. Establishing intact 
wetlands and grassland ecosystems may improve bird watching opportunities and aesthetics for the 
public. The project will produce economic benefits to the farmers who participate in the program. The 
easement program is very popular and there is a current waiting list of private landowners wanting to 
enroll in the program. The Trustees do not anticipate any adverse human or cultural effects from this 
project.  

Creation of Nesting Habitat at Minidoka National Wildlife Refuge, ID ($7,470,431)  
(Appendix H) 
Affected Environment 
Historically, Minidoka NWR held two western grebe colonies within its borders. The colony at Tule 
Island consisted of between 100 and 200 nests (USFWS 2004) while the colony at Bulrush Island 
contained between 0 and 250 nests (USFWS 1963, 1964). Due to erosion, Bulrush Island was lost, along 
with its grebe colony, sometime in the 1970s. In 2017, the breeding colony at Tule Island collapsed and 
grebes have not nested there since (Lachman 2019, Yen et al. 2021). The cause of the colony 
abandonment at Tule Island is not known but is not believed to have been caused by water levels, human 
disturbance, contaminants, or predation (Lachman 2019). Minidoka is unique in that the water level stays 
consistent throughout the year, varying less than a foot in most years. Also, areas where colonies were 
previously found are closed to watercraft. In 2021, a new colony was found near the collapsed Tule Island 
colony. This colony has maintained approximately 150 nests.  

Project Description 
This project will produce 372 bird-years as partial compensation for diver losses from the Mystery Spill 
(Table 4). This will be accomplished by creating 120 western grebe nests through the reconstruction of 
Bulrush Island at its former location (Figure 6). The newly created island will be protected by a berm 
system that will prevent future erosion. In addition to physically restoring the island, artificial nesting 
platforms, decoys, and social attraction methods will be used to encourage establishment of a new nesting 
colony. Nest platforms will be made following designs found in Riensche et al. (2009). These platforms 
will provide suitable nesting sites for grebes in the area. Approximately half of the platforms will have 
western grebe decoys with electronic call systems. Although these methods have never been used to 
establish western grebe colonies, they have been found effective in other colonial nesting birds (Hartman 
et al. 2018). To ensure colony establishment and account for the interannual variability associated with 
western grebe nesting, nesting platforms and social attraction methods will be maintained for the first 15 
years once the island is created. 
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Figure 6. Lake Walcott showing former location of Bulrush Island (Minidoka NWR, ID). 

Likelihood of Success 
Creating nesting islands in conjunction with social attraction methods has been shown to be effective in 
establishing colonial nesting sites in bird species (Hartman et al 2019). The likelihood of success is 
further increased by having a history of colonies in the area (White et al. 2005). As stated earlier, 
Minidoka NWR once held two breeding colonies of western grebes. Furthermore, water levels are held 
constant during the breeding season and human disturbance is minimal, negating the two leading causes 
of nest failure. The site selected for island creation once held a stable western grebe colony that averaged 
approximately 125 nests, therefore the Trustees feel there is a high likelihood that grebes will reoccupy 
this site. Minidoka NWR staff will oversee all aspects of the project. Island construction will be 
completed by a qualified contractor. Refuge staff will plant native vegetation, conduct artificial nest 
placement, social attraction, and monitoring work. 

Monitoring and Performance Criteria 
To document the effectiveness of this restoration action, Refuge staff will conduct drone flights over the 
island will occur on a weekly basis to count grebe nests (Lachman et al 2020). In addition, weekly on-
water surveys will be conducted to count grebes (both adults and chicks) from 15 May through 20 
August. Weekly surveys will follow methods used in prior years by State and Federal agencies. The 
surveys involve a boat operator slowly crisscrossing the lake while a surveyor in the boat uses binoculars 
to count the number of adults and chicks on the water. These surveys will continue for 15 years to ensure 
successful colony establishment and accommodate the interannual variability associated with western 
grebe’s nesting success. Should vegetation or grebes fail to reestablish during the monitoring period, 
Refuge staff will use available funds to replant vegetation or try additional approaches to attract western 
grebes to the island.  

Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee selection criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). The type 
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and scale of project will provide partial compensation for divers injured as a result of the spill. Together 
with the North Dakota PPR project described above, the Minidoka project will fully meet the number of 
bird-years required for compensation. The Trustees have therefore selected this project as part of their 
preferred alternative. 

Environmental Consequences 
This project is expected to provide multiple benefits to the former island’s ecosystem. Any adverse effects 
are expected to be minor and temporary in nature. In reaching this conclusion, the Trustees evaluated 
potential impacts to the natural and human environment, as described below. 

Natural Environment 
This project will provide significant benefits to western grebes and other organisms reliant upon the 
shallow aquatic environment created by the island. This will include emergent vegetation, small fish, 
wading birds, aquatic macroinvertebrates, and sediment organisms.   

The project involves placing sediment at Bulrush Island’s former location. Adverse effects will include 
smothering of existing benthic organisms at the construction site, temporary displacement of organisms 
within the water column, and possible migration of suspended sediments off site. While the loss of some 
benthic organisms is inevitable, we believe that any net loss will be negligible and temporary as newly 
created wetland habitat is quickly colonized by organisms from surrounding sediments. 

Construction activities may temporarily displace birds, fish, and other organisms from the area due to 
noise and suspended sediments in the water column. Construction contractors will use best management 
practices to prevent sediments from migrating offsite and minimize disturbance to local organisms to the 
greatest extent possible. These adverse effects are expected to be temporary, lasting through the 
construction phase of the project. In addition, the island will be designed to mitigate wave action, greatly 
reducing the risk of future erosion at this site.  

Human Environment 
The project will produce significant economic benefits to the local community during the construction 
phase. Local vendors will complete the construction process and will inject funds into the local economy. 
In addition, establishing the former breeding colony on the island will provide social benefits to the public 
with enhanced bird watching opportunities. The Trustees do not anticipate any adverse human or cultural 
effects from this project.  

Other Projects Considered 
Water Management at Tule Lake National Wildlife Refuge, CA ($36,075,000) 
Tule Lake NWR in northern California contains approximately 13,000 acres of wetlands in two large 
units. These units provide migration habitat for waterfowl, shorebirds, and waterbirds; breeding habitat 
for grebes, ibis, terns, waterfowl, and shorebirds; molting habitat for waterfowl and shorebirds; foraging 
habitat for waterbirds such as pelicans, cormorants, terns, and grebes; and wintering habitat for bald 
eagles and diving ducks. Furthermore, the wetland units provide habitat for federally endangered 
shortnose and Lost River suckers.  

Years of stable water levels have led to losses in productivity to both wetlands and agricultural fields. The 
lack of wet/dry cycles has had the biggest impact on tall emergent and submergent plant communities 
important to nesting western grebes. Water quality and sediment composition have also been adversely 
affected. To restore the health of both wetlands and agricultural lands a system is needed to mimic the 
natural wet/dry cycle. To create this system, significant infrastructure improvements are needed that could 
include delivery canals and/or drains, pump stations, water control structures, levee/berm construction, 
and/or pressurized pipe systems for irrigation. The Refuge estimates that this project will create 6,000 
acres of wetland habitat suitable for nesting western grebes. The Trustees reviewed the project proposal 
and concluded that this project is not cost effective, would likely overcompensate for injuries to divers 
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and has the potential to adversely affect two listed fish species. The Trustees have therefore rejected this 
project as a preferred alternative. 

Surface Feeders - 674 surface feeders killed; 802 nests required (25,669 bird-years) 
Background 
The Surface Feeders category includes northern fulmar, black-legged kittiwake, Leach’s storm-petrel, and 
glaucous-winged gull. These species feed at the water’s surface and do not dive deep in pursuit of prey. 
Northern fulmars were the most frequent species recovered in this category, so the Trustees based their 
injury assessment on this species. Unfortunately, no viable restoration projects were found for northern 
fulmars (northern fulmar breeding colonies are protected as part of the Alaska Maritime NWR), so the 
Trustees focused on other species in this category (black-legged kittiwakes and Leach’s storm-petrels) to 
fulfill restoration requirements.  

Black-legged kittiwakes are small gulls that spend most of their lives at sea soaring low over the waves in 
search of food. They typically forage at fast ice edges, leads, upwellings, and oceanic fronts where prey 
concentrate. Small fish (sand lance, capelin, herring, and cod) comprise the bulk of the kittiwake’s diet 
with invertebrates (euphausiids, amphipods, copepods, polychaetas, and squid) taken to a lesser degree. 
Kittiwakes have a circumpolar distribution during the breeding season, nesting on steep sea cliffs on 
remote islands in the Gulf of Alaska, Bering Sea, and the Aleutian Islands. In the nonbreeding season, 
kittiwakes are highly pelagic, present over ice-free waters of the Bering Sea and Gulf of Alaska, but 
generally shift their distribution south, wintering in coastal waters from British Columbia to Baja Mexico. 
Like many seabirds, black-legged kittiwakes are relatively long-lived, exhibit delayed maturity and low 
fecundity, producing on average 1.5 chicks per year. Avian predators such as gulls, raptors, and corvids 
annually remove a large share of kittiwake eggs and young in many Alaska colonies, although large-scale 
nest failure is usually associated with low prey availability. 

Storm-petrels are small seabirds known for their hovering, dancing behavior as they feed on small fish, 
crustaceans, squid, and jellyfish at the ocean’s surface, usually at areas of upwelling or at convergence 
lines (Pollet et al. 2021). Leach’s storm-petrels spend most of their lives at-sea, being widely dispersed 
throughout the north Pacific to the equatorial tropics during the non-breeding season. During the breeding 
season, they nest in burrows or crevices on islands from the Baja Peninsula through the Aleutian chain. 
Like most procellarids, Leach’s storm-petrels are long-lived (up to 30 years), exhibit delayed maturity and 
low fecundity, producing a single chick per year. Both parents feed the chick, bringing food items at 
night, presumably to reduce predation.  

Conservation Issues 
Some surface feeding seabirds are highly threatened, experiencing widespread global declines in both 
abundance (Spatz et al. 2014) and productivity (Sydeman et al. 2021). While neither black-legged 
kittiwakes nor Leach’s storm-petrel are currently listed as threatened or endangered, they both face a 
number of conservation challenges. Oil spills can have devastating impacts on seabird populations, 
including black-legged kittiwakes, storm-petrels, and fulmars (Piatt et al. 1990). One major issue 
affecting both kittiwakes and Leach’s storm-petrel is the degradation of nesting habitat by invasive 
species and introduced predators, such as rats and cats. Human disturbance of nest colonies, habitat 
degradation, and pollution are also threats to the survival of these species. A growing concern in recent 
years is the ingestion of plastic debris, which can cause physical harm and impair the birds' ability to 
forage and reproduce (Moser et al. 2020). Overfishing in some areas may also reduce the abundance of 
key prey species (Osterblom et al. 2010; Mallory et al. 2018). Warming sea temperatures can cause shifts 
in the distribution and abundance of prey species, which in turn can affect survival and reproduction 
(Renner et al. 2018). Conservation efforts must focus on reducing greenhouse gas emissions to mitigate 
the effects of climate change, promoting sustainable fishing practices, and protecting critical breeding and 
foraging habitat (Frost & Gill, 2010). One additional concern for Leach’s storm-petrels is anthropogenic 
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light pollution (Wilhelm 2020), which can lead to disorientation and injury, especially for newly fledged 
birds.   

Restoration Alternatives Considered 
The Trustees were able to identify several restoration options for surface feeders (black-legged kittiwakes 
and Leach’s storm-petrels). They include restoration of a degraded artificial nesting structure on 
Middleton Island, Alaska (kittiwakes), the placement of artificial nest boxes, public education and light 
reduction at Trinidad Rocks, California (storm-petrels), the removal of invasive mice on Farallon Island, 
California (storm-petrels), and the removal of invasive vegetation and nest restoration on Hunters Island, 
Oregon (storm-petrels). The Trustees selected the restoration of the artificial nesting structure on 
Middleton Island, and the nest box, education, and light reduction project at Trinidad Rocks as our 
preferred alternatives. Together these projects produce the number of bird-years required by the REA 
(Table 4) and satisfy the selection criteria better than the other projects considered (Table 5). The two 
projects are relatively low cost, fully compensate for surface feeder injuries, have a high likelihood of 
success, benefits the population of birds injured by the spill, and restore/create new nesting opportunities 
for surface feeders. 

Nest Creation, Signage, Docents and Light Mitigation at Trinidad Rocks, CA ($820,791) 
(Appendix F) 
Affected Environment 
Trinidad Rocks are a collection of rocks and islands just offshore of Trinidad, California, along the coast 
of northern California (Figure 7). The town of Trinidad contains a small marina and is a popular 
destination for boating, surfing, kayaking, and hiking. Several of the offshore rocks contain active 
Leach’s storm-petrel nesting colonies and disturbance by boaters, surfers, kayakers, and hikers is routine 
and increasing. There have been numerous documented instances of people climbing onto the islands, 
walking through nesting colonies and destroying burrows. In recent years, populations of nesting Leach’s 
storm-petrels have declined significantly at this location. On Little River Rock, the colony declined from 
an estimated 1,739 burrows in 1989 to 165 burrows in 2012. Similar declines have been documented at 
other rocks in the area (Parker et al. 2013) and is thought to be due to a combination of loss of nesting 
habitat due to disturbance by trespassers, mortality associated with light attraction, and predation (Parker 
et al. 2013). Yet despite this, Leach’s storm-petrels still occurs and breeds at most of their historical 
nesting sites in the area (Dunleavy et al. 2019, D. Barton pers. obs.) presenting high restoration potential. 
The restoration/protection of storm-petrel populations on Trinidad Rocks is important not only for the 
birds but also for the ecological health of the entire island ecosystem, as seabirds play a crucial role in 
nutrient cycling and ecosystem functioning in marine environments. 

Project Description  
This project will produce 10,266 bird-years as partial compensation for surface feeder losses from the 
Mystery Spill. This will be accomplished through the creation of 250 Leach’s storm-petrel nests, 
educational signage, docents, and through modification of harmful lighting near the rocks. Artificial 
burrows (250) will be created using modified, concrete pavers placed where natural burrows have been 
destroyed or where suitable habitat is available. The burrows are expected to last approximately 40 years. 
To reduce human-caused disturbance to the colonies, a combination of signage and a 5-year docent 
program will inform the public of the need to stay off the protected rocks and islands. Lastly, to reduce 
harmful glare from nearby lighting, a light reduction effort will be implemented. This could include a 
light reduction program during key time periods (e.g., fledging), or the installation of light baffles to 
reduce harmful glare. 

Likelihood of Success 
The Trustees expect this project to fully meet its restoration objectives. Project partners have substantial 
experience implementing these types of projects. Project lead Michael Parker (California Institute of 
Environmental Studies) surveyed the islands on several occasions and has extensive experience with 
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storm-petrel monitoring and restoration in the California Channel Islands. Project lead Dan Barton 
(Humboldt State University) has conducted aerial and at-sea surveys of seabird colonies in the area and 
has experience in research and monitoring of storm-petrels in Mexico and Alaska. Other project partners 
include Bureau of Land Management (BLM) (who owns and manages the islands) and Trinidad Coastal 
Land Trust. Both entities will help lead the outreach, education, and monitoring programs through the 
North Coast Seabird Protection Network (NCSPN). NCSPN has established relationships with Trinidad 
Rancheria, Surfrider Foundation, Redwood Region Audubon Society, City of Trinidad, local kayaking 
and fishing groups, and local representatives of regulatory entities (beyond BLM), which will assist in 
implementation and effectiveness monitoring of the proposed activities. BLM will also serve as liaison to 
Trinidad Rancheria and Tsurai Ancestral Society, who have indigenous ties to the area. 

 
Figure 7. Trinidad Rocks off Trinidad, CA 

Monitoring & Performance Criteria 
The Trustees will monitor all aspects of the project allowing us to adapt our management strategy to 
ensure success. The project will assess effectiveness of artificial burrows using trail cameras to monitor 
artificial burrow use. Annual visits to each colony following the breeding season will determine usage of 
each artificial burrow and whether any maintenance is necessary. Annual monitoring will continue for 5 
years, then once every 5 years using BLM and Humbolt State University staff. 

Rodent “chew cards” paired with cameras will monitor for the presence of potential predators on the 
islands. Should predators be found to be impacting nesting success of storm-petrels, the Trustees shall 
propose adaptive techniques to reach restoration objectives. 

The project will also assess effectiveness of the signage and docent elements using cellular-enabled trail 
cameras to determine in real time whether outreach reduces risk of disturbance/destruction of nests at 
each site. The project will also assess the effectiveness of light baffling or light reduction via direct 
observation. Should monitoring demonstrate the need for changing techniques, the Trustees shall propose 
alternative strategies to reduce disturbance and reach restoration objectives. 
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Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee selection criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). The type 
and scale of project will provide partial compensation for surface feeders injured as a result of the spill. 
Together with the Middleton Island project described below, the Trinidad Rocks project will fully meet 
the number of bird-years required for compensation. The Trustees have therefore selected this project as 
part of their preferred alternative for this restoration group. 

Environmental Consequences 
Overall, this project is expected to provide significant benefits to Leach’s storm-petrels and island 
ecosystem of Trinidad Rocks. Any adverse effects are expected to be minor and transitory. To reach this 
conclusion, the Trustees evaluated effects to the natural and human environments as described below. 

Natural Environment 
This project will provide multiple benefits to the island ecology of Trinidad Rocks. The combination of 
reduced human disturbance and nest creation will provide significant benefits to Leach’s storm-petrels. 
Other seabird species nesting on the rocks may also benefit from the reduced disturbance. Fragile native 
plant, invertebrate, and soil communities will benefit from reduced trampling and soil erosion. 

Increased human activity during nest deployment could potentially disturb birds that use the island for 
breeding and resting. This will be minimized by conducting artificial nest deployment during the 
nonbreeding season. The possibility exists that some existing burrows may collapse if stepped on and 
some native vegetation could be crushed. This will be mitigated to the extent possible using standard best 
practices like creating marked paths intended to minimize impacts to burrows/vegetation and wearing 
snowshoes or crawling to evenly distribute weight across the colony area. Any damage to existing 
burrows will be small compared to the anticipated benefit of 250 burrows created by implementing the 
project. Native grasses and forbs trampled by human activities are expected to recover quickly. The steep 
slopes around the islands are highly subject to erosion/plant trampling, and temporary access structures 
(e.g., ladders) may be installed to minimize impact to those areas. 

Human Environment 
The Trustees anticipate positive aesthetic, cultural, economic effects from this project. Restoration funds 
will be disbursed to local vendors through the purchase of materials/equipment and by the hiring of local 
contractors when needed. While the project at Trinidad will be aimed at changing the behavior of those 
who trespass on protected rocks and islands, the additional signage, docents, and light reduction programs 
will benefit the natural resources that the local economy is dependent upon. Lastly, local Tribes are aware 
of the work planned at Trinidad and will be a part of project implementation. All construction work will 
be monitored to ensure that no cultural resources are disturbed.   

Refurbishment of Artificial Nesting Platform on Middleton Island, AK ($1,077,444)  
(Appendix G) 
Affected Environment 
Middleton Island lies approximately 170 miles southeast of Anchorage in the Gulf of Alaska (Figure 8). It 
is an important breeding site for a variety of seabirds, especially black-legged kittiwakes, and in the 1980s 
hosted the largest kittiwake colony in the world. However, the island’s original cliff nesting habitat was 
severely altered by a large earthquake in 1964 that lifted the entire island by 13 ft, exposing almost 1,000 
acres of seafloor (Plafker 1969). Formerly steep sea-cliffs have eroded substantially since the earthquake, 
becoming gradual slopes. As erosion continued, kittiwakes gradually ceased nesting on the cliffs. The 
kittiwake population dropped from over 160,000 breeding birds to about 10,000, with most birds now 
nesting on modified, human-made structures. During the Cold War, Middleton Island was the location of 
an early warning radar facility operated by the U.S. Air Force. The base was decommissioned in 1963 and 
the property purchased by Institute for Seabird Research and Conservation (ISRC) in 2011. ISRC added 
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artificial nesting platforms to the remnants of the radar tower, mimicking the cliffs once found on the 
island. Kittiwakes began nesting on the converted structure almost immediately and currently occupy 450 
nest sites. Unfortunately, the non-treated wood used to construct the nesting platforms has deteriorated 
due to the extreme maritime environment and is now in need of replacement. 

 
Figure 8. Middleton Island in the Gulf of Alaska. 

Project Description 
This project will produce 15,403 bird-years as partial compensation for surface feeder losses from the 
Mystery Spill (Table 4). This will be accomplished through the refurbishment of an existing artificial 
nesting structure, using more weather resistant materials. In addition to replacing the original 450 nest 
sites on the structure, there is sufficient space on the tower to accommodate an additional 102 nests, 
thereby meeting Trustees’ objective of restoring 552 nests. The construction phase of the project will take 
several years to complete to accommodate the nesting birds as well as factors such as weather, a short, 
seasonal work window and the availability of materials, transportation, and contractors. Following 
construction, a protective epoxy coating will be applied to the wood and reapplied at 5-year intervals 
ensuring a functional project lifespan of at least 30 years. 

Likelihood of Success 
Replacing the wooden nesting structure on the radar tower is expected to be fully successful in meeting 
the Trustees’ restoration objectives of restoring 552 nests for 30 years. The proven design has been 
utilized by nesting kittiwakes since its creation in 1995. Furthermore, the project will be implemented by 
ISRC, an organization that has owned and managed the property since 2011, and whose members 
constructed the original nesting structure. 

Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee selection criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). Combined 
with the Trinidad project, the type and scale of these two projects will fully meet the number of surface 
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feeder bird-years required for compensation. The Trustees have therefore selected this project as part of 
their preferred alternative for this restoration group. 

Environmental Consequences 
This project is anticipated to produce significant benefits to black-legged kittiwakes and have minimal, 
temporary adverse effects at the construction site. To reach this conclusion, the Trustees evaluated 
impacts to the natural and human environments as described below. 

Natural Environment 
This project will provide significant, long-term benefits to Middleton Island’s nesting black-legged 
kittiwakes. Disturbance to the physical surroundings will be minimal as the substrate under construction 
sites is either gravel or concrete. The project will require some site clean-up (e.g., clearing of debris), 
which will make the area safer for breeding seabirds. Replacement of the artificial nest platforms on 
Middleton will have minimal adverse effects on nesting kittiwakes or other species of wildlife. The 
restoration of the radar tower will be completed over a 5-year period, before and after the nesting season 
to minimize impacts to nesting kittiwakes.    

Human Environment 
The Trustees anticipate positive economic effects from this project. Restoration funds will be disbursed to 
multiple local vendors through the purchase of materials, equipment, transportation, and the hiring of 
local contractors to complete the work. No aesthetic, cultural, or human health related effects are 
anticipated. 

Other Projects Considered 
Mice Removal on Farallon Islands, CA ($1,809,400) 
The Farallon Islands, located off the coast of San Francisco, are home to a variety of seabird species, 
including several species of petrels. However, the populations of these petrels have declined significantly 
over the past few decades due to a variety of threats, including cascading predation by raptors and owls 
who are drawn to the island’s population of non-native mice. This project would remove the invasive 
mice through use of a rodenticide. The Trustees did not choose this project because the primary benefit 
was to ashy storm-petrels (a non-target species), the anticipated overcompensation of injury, and the 
likelihood that other funding sources were available to meet the needs of this project.   

Invasive Plant Removal on Oregon Islands National Wildlife Refuge, OR ($3,680,563) 
Hunters Island located in the Oregon Islands NWR is one of several islands and offshore rocks along the 
Oregon coast that provides nesting opportunities for Leach’s storm-petrels. This project would remove an 
invasive plant species (New Zealand Spinach) and replant affected areas with native bunch grass, which 
would be more conducive for Leach’s storm-petrel burrows. The Trustees rejected this alternative because 
of the overall project cost and the uncertainty of the beneficial effects for storm-petrels. 

Marbled Murrelets - 13 murrelets killed; 3.4 nests required (188 bird-years) 
Background 
The marbled murrelet is a small species of seabird in the alcid family found along the Pacific coast from 
Alaska to central California (Nelson 1997). Marbled murrelets spend most of their life at-sea, usually 
within 5 km of shore, where they forage for small schooling fish and zooplankton. Like most alcids, 
marbled murrelets are long-lived, demonstrate delayed maturity, and produce a single egg per year. 
Unique among alcids, marbled murrelets usually nest alone (non-colonially) in late-successional 
coniferous forests usually within 80 km of shore. Both parents feed the chick, flying to the nest at dawn 
and dusk to avoid predators. At fledging, chicks make their way to the ocean alone, eventually joining the 
offshore population. Evidence suggests that murrelets mate for life, returning to the same forest stand 
each year to nest. They remain in waters near the nest site year-round, occasionally visiting the site during 
the nonbreeding season. 
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Conservation Issues 
Marbled murrelets are listed as federally threatened in Washington, Oregon, California, and British 
Columbia (McShane et al. 2004, COSEWIC 2012). Population decline appears primarily related to the 
effects of historical and ongoing loss of nesting habitat in old-growth forests (COSEWIC 2012, ODFW 
2018). Other significant threats include poor reproductive success due to high levels of nest predation and 
changing ocean/forest conditions related to climate change (McShane et al. 2004, COSEWIC 2012, 
ODFW 2018). Threats from gill nets and oil pollution also continue (Nelson 1997). While long-term 
survival in Washington, Oregon and California is not certain (McShane et al. 2004), the Oregon 
population demonstrated a 2 percent increase from 2000-2018 (McIver et al. 2021). 

Restoration Alternatives Considered 
The Trustees considered several types of projects for the restoration of marbled murrelets in Oregon and 
Washington including the purchase of land and conservation easements, predator management, and public 
education. The Trustees selected the purchase of land and conservation easements as their preferred 
alternative. This project produces the number of bird-years required by the REA (Table 4) and satisfies 
the selection criteria better than the other projects considered (Table 5). The project is relatively 
inexpensive (compared to the cost of purchasing true old growth forest), fully compensates for marbled 
murrelet injuries, has a high likelihood of success, benefits other late seral species, benefits the population 
of birds injured by the spill and protects existing murrelet nests from loss due to timber harvesting. 

Protection of Nesting Habitat, OR/WA ($22,229,164)  
Affected Environment 
The Trustees intend to acquire (by fee title or conservation easement) sufficient land to protect the 
required number of acres of suitable/occupied habitat specified in the REA (Skrabis 2019) (Appendix C). 
Actual properties protected by either means will depend on what is available at the time our 
claim is approved. However, based on what is currently available, properties will likely contain a mix of 
young (0-40 years), older (40-80 years), and mature (80+ years) forest stands. Forests are expected to be 
dominated by conifers including Douglas fir, western hemlock, and Sitka spruce with lesser amounts of 
deciduous species like big-leaf maple and red alder. The land parcels typically will be located within 80 
km of the ocean along the Oregon/Washington coasts or in the Columbia River estuary, where murrelets 
are known to nest (Figure 9).  

Project Description 
This project will produce 188 bird-years as full compensation for marbled murrelet losses from the 
Mystery Spill (Table 4). This will be accomplished by protecting 3.4 nests through the acquisition of 
suitable nesting habitat. Once the land is purchased or easement secured, the nests will be protected from 
commercial timber harvesting. The parcels will be managed for the continued benefit of marbled 
murrelets by preserving current, suitable habitat and fostering conditions that favor the development of 
nesting habitat in what is currently considered non-habitat. The Trustees estimate that each marbled 
murrelet nest requires approximately 125 ac of suitable nesting habitat (generally > 80 years old) resulting 
in the need for a total of 425 acres of suitable nesting habitat (3.4 nests * 125 ac/nest). We evaluated a 
number of suitable properties currently on the market and determined that the amount of suitable habitat 
represents, on average, approximately 15% of the total area offered for sale (Appendix D). We estimate 
the amount of associated non-habitat likely required to complete the purchase at 2,408 acres (85%) for a 
total of 2,833 acres. Appendix D describes in more detail how the Trustees determined the number of 
acres needed to protect 3.4 murrelet nests, how potential properties were ranked, and how cost estimates 
were determined.  
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Figure 9. Map showing potential marbled murrelet nesting areas in Oregon and Washington. 
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Property Selection Process 

The Trustees will follow the process below when pursuing and purchasing parcels.  The Trustees will:  

• Purchase from only willing private or corporate landowners.  

• Ensure that not only the development rights but also the timber and mineral rights are purchased 
at time of sale.   

• Ensure future management of protected properties is appropriate for old growth development, 
supported by landowner in perpetuity, and the management is not required by a landowner’s 
existing compliance obligations.  

• Before final selection of properties to be purchased, the trustees will re-verify rankings (see 
Property Evaluation and Ranking Process) to include any newly listed parcels for sale.  

The Trustees will not consider properties with existing, perpetual protections. Additionally, properties 
with limited-time easements or encumbrances would rank lower in the property selection process.   

Property Evaluation and Ranking Process  
The Trustees evaluated 20 properties in Oregon and Washington containing potential nesting habitat for 
marbled murrelets (Table 2, Appendix D). A panel of state and federal wildlife biologists ranked 
properties on a scale of 1-10 using the following criteria:  
  

• Acres of suitable nesting habitat (age 80+ years)  

• Acres of nearly suitable nesting habitat (age 50-80 years)  

• Acres of interior nesting habitat (greater than 197 ft from edge of existing habitat)  

• Murrelet occurrence/occupancy  

• Distance to ESA final critical habitat/or other federal reserve lands  

• Status of property (currently available?)  

• Distance to marine waters/proximity to high-use marine habitats   

• Adjacent land protections (percent of perimeter adjacent to already protected/occupied habitat)  

• Current property protections (none, time limited easements, easements in perpetuity)  

• Encumbrances (mineral, timber, or development rights)    

Scores were summed and properties ranked by total score. The current top three ranked properties contain 
enough suitable nesting habitat to fully compensate for marbled murrelet injuries.  
 
Likelihood of Success 
Habitat loss is the greatest threat to the continued existence of marbled murrelets in their southern range 
(California – British Columbia) (McShane et al. 2004, COSEWIC 2012, ODFW 2018). Therefore, we 
consider habitat protection and enhancement through either land purchase or conservation easement as the 
restoration alternative most likely to succeed in meeting our objective of protecting current and producing 
future marbled murrelet nests. While there is some risk of acquiring habitat that is not currently occupied 
(survey data is not always available), it is unlikely to remain unoccupied as late seral habitat features 
develop. 

Monitoring and Performance Criteria 
Success of this project will be based on verifying sustained marbled murrelet occupancy behavior in 
protected parcels. The recipient/owner of a parcel will be required to monitor the parcel on a biennial 
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basis, in accordance with the Pacific Seabird Group monitoring protocol or by other appropriate standard 
as determined by the Trustees. Monitoring will, at a minimum, record marbled murrelet presence and 
signs of nesting behavior (circling above or flying below canopy). A monitoring report will be completed 
following each nesting season for the first 10 years following acquisition or implementation of a 
conservation easement. A final report will be completed at the end of 10 years. If after the first three 
monitoring cycles no occupied behavior is documented on a property, the Trustees will search for 
additional properties for purchase using any remaining acquisition funds. 

Project Evaluation 
The Trustees have evaluated this project using the OPA and Trustee screening criteria and concluded that 
this project is consistent with and best meets the objectives of these selection factors (Table 5). The type 
and scale of project will effectively provide appropriate compensation for marbled murrelets injured as a 
result of the spill. Although this project is more expensive than the other alternatives considered, the 
benefits of the other projects (in terms of bird-years produced) remain largely unknown and unquantified. 
Trustees have therefore selected land/easement purchase as their preferred alternative. 

Environmental Consequences 
This project is expected to provide benefits to marbled murrelets and the coastal forest ecosystem. Any 
adverse effects are expected to be transitory. To reach this conclusion, the Trustees evaluated effects to 
the natural and human environments as described below. 

Natural Environment 
This project will provide significant benefits to marbled murrelets and other coastal forest species. The 
protection of 425 acres of suitable nesting habitat (through outright purchase or conservation easement) 
will guarantee that this habitat remains available for use by nesting marbled murrelets during the current 
population bottleneck. In addition, we expect the amount of nesting habitat to gradually increase over 
time through the protection of those areas not yet mature enough to support murrelet nesting. Any future 
forestry actions on the property will be conducted in a manner to move younger stands into a mature 
forest providing more diverse habitat. It is expected that such forestry actions will have minimal, short-
term environmental impacts and will ultimately benefit a host of other species associated with late-seral 
stage coastal forests (like ESA-listed northern spotted owl and marten). Although species associated with 
clearcuts and edge habitat (such as songbirds, deer, and elk) will gradually decline on acquired lands, 
there are abundant opportunities for these more common species on adjacent commercial timber lands. 
The protected forests managed for late-seral habitat will also result in less soil erosion, improved water 
quality of nearby streams and rivers, greater carbon dioxide sequestration, and enhanced viewsheds. 
While initial forest management actions (like tree thinning) may produce negative physical effects to the 
forest floor, these are expected to be temporary and will produce significant, long-term habitat benefits to 
marbled murrelets and other late seral species. 

Human Environment 
The purchase of land or conservation easement would result in the removal of approximately 2,800 acres 
from the timber base resulting in a small reduction in the amount of timber harvested, lumber produced, 
and tax revenues generated on the cut timber. However, some of this lost revenue would be offset by 
forest management actions needed to promote the formation of late-seral stage habitat. Any habitat 
management or enhancement or property maintenance work is usually conducted by local contractors, 
bringing jobs and revenue to the local community. In addition, the amount of property removed from the 
timber base is small compared to the overall amount of surrounding private and commercial forests. It is 
also important to note that any lands transferred to a non-profit conservation organization or placed under 
conservation easement would continue to pay property taxes. Furthermore, should a conservation 
organization ultimately acquire the parcels or if the current landowner retains the property, any 
management actions will be subject to a binding legal agreement requiring the perpetual protection of 
nesting habitat for marbled murrelets. Under this agreement, suitable marbled murrelet habitat would be 
appropriately protected, and non-habitat would be enhanced if necessary. 
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Other Projects Considered 
Corvid Management/Public Education (location/cost unknown) 
Since habitat loss is the greatest threat to the continued existence of marbled murrelets in their southern 
range (California – British Columbia) (McShane et al. 2004, COSEWIC 2012, ODFW 2018), we consider 
habitat protection through either land purchase or conservation easement our top priority. However, we 
also considered projects aimed at controlling populations of potential avian predators of marbled 
murrelets (primarily corvids such as crows, ravens, and jays) near nesting habitat, as well as a public 
education project intended to reduce anthropogenic food sources for these predators. Corvid control 
through a combination of predator management and public education has been used in California where 
marbled murrelets nest near busy parks and campgrounds (Cosco Busan DARP). Lethal predator 
management has been shown to be effective in reducing local populations of adult Steller’s jay in 
camping areas near murrelet nesting habitat (Suddjian 2009). Improved management of anthropogenic 
food sources through public education also appears to reduce corvid activity in parks and campgrounds 
near murrelet nesting. However, due to difficulty in finding and monitoring murrelet nests, it is currently 
unknown whether these methods improve nesting success of marbled murrelets. It is therefore not 
possible to quantify (in terms of bird-years), the benefits of these actions.  

Corvid control using lethal means is a temporary solution that remains effective only as long as project 
funding continues. Public education is also not considered a permanent solution unless long-term funding 
remains available for docents, replacement signs, and waste containers. Land purchase or conservation 
easement on the other hand, benefit murrelets in perpetuity. Furthermore, we are not aware of a situation 
in Oregon/Washington similar to the California example where marbled murrelets nest in close proximity 
to areas of high human activity, and where predator management and public education would be 
beneficial. Finally, implementing additional predator control/education projects in California was not 
considered because the murrelets killed by the spill likely nested in Oregon or Washington (K. Nelson, 
pers. comm.). For these reasons, this option was not given further consideration. 

Cumulative Effects 
Cumulative effects were evaluated for the local environment where each individual project is located3. 
Each restoration project was examined for cumulative effects on the natural and human environments as 
required by NEPA. Cumulative effects are defined as “…effects on the environment that result from the 
incremental effects of the action when added to the effects of other past, present, and reasonably 
foreseeable actions regardless of what agency (Federal or non-Federal) or person undertakes such other 
actions. Cumulative effects can result from individually minor but collectively significant actions taking 
place over a period of time.” (40 C.F.R. 1508.1(g)(3)).  

Cumulative effects to be considered under NEPA include effects to both the natural (ecological) and 
human environments (aesthetic, cultural, economic, social and health) (40 C.F.R. 1508.1(g)(4)). For 
efficiency, the Trustees organized and discuss these as Ecological and Socio-Economic (aesthetic, 
cultural, social, and economic) effects. 

All restoration projects considered in this DARP are intended to provide long-term benefits to the seabird 
species injured by the Mystery Spill and their surrounding environments. Adverse impacts associated 
with these projects are most likely to occur during the implementation phase and are expected to be short-
term in duration, localized and minor in intensity. Below we evaluate each preferred project for 
cumulative effects. 

 
3 The spill affected nearshore waters and beaches along 96 km of coast from Grayland, WA to Tillamook Head, OR 
(Figure 1). The Trustees could not identify any viable restoration projects within this area. Therefore, projects were 
located where they would provide greatest benefits to species injured by the Mystery Spill.  
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No Action/Natural Recovery 
While the no action/natural recovery alternative will result in uncompensated injuries for multiple seabird 
species, the Trustees do not anticipate significant positive or negative cumulative effects to most species. 
The exception is marbled murrelets where we anticipate the loss of 13 individuals will result in significant 
negative cumulative effects to the local murrelet population. 

Removal of rabbits/habitat restoration for alcids on Destruction Island 
Removal of non-native rabbits and the restoration of degraded habitat will provide long-term benefits to 
nesting alcids and the island ecosystem. While hunting, trapping, pesticides, and habitat restoration efforts 
might lead to the death of non-target individuals, we do not foresee this leading to significant, adverse 
cumulative effects to seabirds or the island community.  

Protection of nesting habitat for western grebes in North Dakota 
The purchase of conservation easements on wetlands will protect and sustain existing western grebe 
nesting colonies in the Prairie Pothole Region of North Dakota. Although the contribution of the selected 
project will be small compared to the number of acres already protected by conservation easement, it will 
be part of a much larger regional effort to conserve this important habitat. There is currently a waiting list 
of farmers who want to join this program; therefore, we believe there will be significant positive 
cumulative ecological and aesthetic effects on the local community where the land is located. The 
Trustees are not aware of any other past, present, or reasonably foreseeable actions that, when combined 
with the easements, would result in significant adverse cumulative effects.  

Creation of nesting island for western grebes on Minidoka NWR 
Artificial island creation at Minidoka NWR will restore the former Bulrush Island, which was removed by 
erosion. This project will provide long-term beneficial impacts for nesting western grebes and other island 
organisms. The Trustees are not aware of any past, present, or reasonably foreseeable actions that, when 
combined with the island creation, would result in significant adverse cumulative effects. 

Installation of artificial nest boxes, public education, and lighting mitigation for Leach’s storm-
petrels at Trinidad Point  
The installation of artificial nest boxes on several rocks at Trinidad Point and the mitigation of nearby 
lighting will provide long-term benefits to Leach’s storm-petrels. The Trustees believe that the public 
education component of this project (docents/signage) will complement on-going public education efforts 
and will likely result in significant positive cumulative effects to island ecology, aesthetics, and social 
behavior. This cumulative effect is expected to be localized to the area around Trinidad Point. No adverse 
cumulative effects are anticipated. 

Restoration of artificial nesting structure for black-legged kittiwakes on Middleton Island  
The refurbishment of the existing artificial nesting structure on Middleton will provide long-term benefits 
to black-legged kittiwakes. The Trustees are not aware of any past, present, or reasonably foreseeable 
actions that, when combined with nest structure refurbishment, would result in significant adverse 
cumulative effects.  

Protection of nesting habitat in Oregon and Washington for marbled murrelets 
The purchase of property or easements containing marbled murrelet habitat will protect existing nests 
from the detrimental effects of logging. Properties being considered range from isolated parcels with little 
surrounding habitat, to parcels adjacent to occupied habitat. For isolated parcels, the Trustees are not 
aware of any past, present, or reasonably foreseeable actions that, when combined with the proposed 
project, would result in significant cumulative ecological or socio-economic effects.  

The protection of properties adjacent to existing habitat will result in positive cumulative effects. 
Murrelets prefer large tracts of forest for nesting (K. Nelson, pers. comm.), so the protection of property 
adjacent to existing habitat will result in positive cumulative ecological and aesthetic effects.  



39 
 

In contrast, the protection of additional murrelet habitat adjacent to areas already protected will further 
reduce the amount of private land available for timber harvest, which may result in negative economic 
effects on local timber harvesters. However, the size of protected lands in southwest Washington and 
northwest Oregon is small compared to the many tens of thousands of acres of surrounding industrial 
forest. Furthermore, this negative effect will be somewhat ameliorated by the need for on-going forest 
management to improve habitat conditions for murrelets. This work will likely be done by local foresters. 
Therefore, the Trustees believe this project will have positive cumulative effects for murrelets, but 
negative economic effects will be small and very localized. The Trustees are not aware of any other past, 
present, or reasonably foreseeable actions that, when combined with the proposed project, would result in 
other significant cumulative effects. 
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Figure 10. Locations of preferred restoration projects.
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Table 5. Alternatives analysis based on OPA and Trustee Criteria. 

Alternative Cost Effective Meets Trustee 
Restoration 

Goals/Objectives 

Likelihood of 
Success 

Prevents Further 
Injury from 

Incident/Avoids 
Collateral Injury 

Benefits to 
Multiple Species 

Effects Public 
Health & Safety 

Project Feasible 
and Viable 

Benefits 
Population 

Injured by Spill 

Creates New 
Resources or 

Protects Existing 
Resources 

No Action, Natural 
Recovery 

No cost to implement. No. Uncompensated 
injury remains. 

  

None. Will not 
restore compensatory 
losses. 

No further injury 
from incident or 
collateral injury 
anticipated. 

No benefits to any 
species. 

  

None. 

  

Feasible and viable 
but not acceptable. 

No benefits to 
populations injured 
by spill. 

No resources 
restored. 

Alcids:            

Rabbit Removal & 
Habitat Restoration 
on Destruction 
Island 

Cost per nest is low 
compared to other 
alcid projects.  

Yes. Fully 
compensates for alcid 
injuries. 

  

High. Removal of 
invasive, mammalian 
species has been 
successful on many 
islands.  

No further injury 
from incident or 
collateral injury 
anticipated. 

Yes. Will also benefit 
native songbirds, 
small mammals, and 
invertebrates that 
depend on native 
vegetation. 

None. Feasible and viable. Yes. Benefits alcid 
populations injured 
by spill. 

Creates new alcid 
nests. 

Divers:  

Conservation 
Easements in North 
Dakota 

Cost per nest 
moderately high 
relative to other 
projects.  

Yes. Partially 
compensates for diver 
injuries. 

Medium. Could be 
challenging to find 
available wetlands 
containing grebe 
colonies. 

No further injury 
from incident or 
collateral injury 
anticipated. 

Yes. Easements will 
benefit entire wetland 
ecosystem. 

None. Feasible and viable. No data available on 
where grebes killed 
by the spill nest. 

Protects existing 
diver nests. 

Divers:  

Creation of Nesting 
Habitat at Minidoka 
NWR 

Cost per nest 
moderately high 
relative to other 
projects. 

Yes. Partially 
compensates for diver 
injuries. 

High. Island 
creation/social 
attraction successful 
for other bird species. 
Former nesting site. 

No further injury 
from incident 
anticipated. Some 
collateral injury to 
sediment organisms.  

Yes. Will benefit 
emergent vegetation, 
small fish, wading 
birds, aquatic 
macroinvertebrates, 
benthic organisms, 
and semi-aquatic 
mammals. 

None. Feasible and viable. No data available on 
where grebes killed 
by the spill nest. 

Creates new diver 
nests. 

Surface Feeders:  

Refurbishment of 
Nesting Platform on 
Middleton Island 

Cost per nest low 
compared to other 
projects. 

Yes. Partially 
compensates for 
surface feeder 
injuries. 

High. Nesting 
platform already 
proven successful. 

No further injury 
from incident or 
collateral injury 
anticipated. 

No. Will likely only 
benefit black-legged 
kittiwakes. 

None.  Feasible and viable. Yes. Benefits surface 
feeder populations 
injured by spill. 

Creates existing and 
new surface feeder 
nests. 

Surface Feeders:  

Nest Creation, 
Signage, Docents, & 
Light Mitigation at 
Trinidad Rocks 

Cost per nest low 
compared to other 
projects. 

Yes. Partially 
compensates for 
surface feeder 
injuries. 

High. Techniques 
already proven 
successful. 

No further injury 
from incident or 
collateral injury 
anticipated. 

Yes. 
Education/reduced 
disturbance will 
benefit entire island 
ecosystem. 

None.  Feasible and viable. Yes. Benefits surface 
feeder populations 
injured by spill. 

Creates new surface 
feeder nests. 

Marbled Murrelets: 

Nesting Habitat 
Protection 

Yes. Purchase of 
actual old growth 
forests (>120 years) 
would be much more 
expensive. 

Yes. Fully 
compensates for 
marbled murrelet 
injuries. 

  

High. Techniques 
already proven 
successful. 

  

No further injury 
from incident 
anticipated. Gradual 
change of forest 
biome.  

Yes. Will benefit host 
of species associated 
with late-seral coastal 
forests. 

None. Feasible and viable. Yes. Benefits 
murrelet population 
injured by spill. 

Protects existing 
murrelet nests and 
will eventually create 
new nests as young 
habitat matures. 
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Table 6. Environmental consequences summary. 

Alternative Environmental Effects Human-Related Effects Cumulative Impacts 

No Action, Natural Recovery No beneficial effects. Environment not made whole for 
injuries. 

No adverse effects. Public not made whole for injuries.  Contributes to long-term, adverse, cumulative effects on the marbled 
murrelet population. 

Alcids:            

Rabbit Removal and Habitat 
Restoration on Destruction 
Island, WA 

Long-term benefits to rhinoceros auklets, native vegetation, 
invertebrates, and soils. 

Temporary, minor adverse effects to existing burrows and 
vegetation. Small adverse effects to non-target birds and 
mammals during project implementation. 

Economic benefits to local economy, positive cultural effects to 
local tribes and improved aesthetics. 

No anticipated effect on historic buildings, social values, or human 
health. 

Contributes to long-term efforts to understand and restore the 
Destruction Island ecosystem. 

No past, present or reasonably foreseeable adverse cumulative 
effects. 

Divers:  

Conservation Easements in 
North Dakota 

Long-term benefits to western grebes, other waterbirds, semi-
aquatic mammals, water quality and soil.  

No adverse environmental effects anticipated.  

Long-term aesthetic, social and economic effects anticipated.  

No effect on cultural values or human health. 

Contributes to long-term protection/restoration efforts of western 
grebe populations and prairie pothole ecosystem. 

No past, present or reasonably foreseeable adverse cumulative 
effects. 

Divers:  

Creation of Nesting Habitat at 
Minidoka NWR 

Long-term benefits to western grebes, wading birds, emergent 
vegetation, fish, aquatic macroinvertebrates, and sediment 
organisms. 

Short-term adverse effects to benthic organisms. Temporary 
displacement of birds, fish, and organisms in the water 
column due to construction activities.  

 

Long-term aesthetic and recreational benefits (bird watching). 
Economic benefits to the local community during the construction 
phase. 

No effect on social and cultural resources or human health. 

Contributes to long-term protection/restoration efforts of western 
grebe populations.  

No past, present or reasonably foreseeable adverse cumulative 
effects. 

Surface Feeders:  

Refurbishment of Nesting 
Platform on Middleton Island 

Long-term benefits to black-legged kittiwakes.  

Possible short-term disturbance to birds during construction 
period. 

Short-term economic benefits to the local community during the 
construction phase. 

No effect on social and cultural resources or human health. 

Contributes to long-term protection/restoration efforts of black-
legged kittiwake populations.  

No past, present or reasonably foreseeable adverse cumulative 
effects. 

Surface Feeders:  

Nest Creation, Signage, Docents, 
& Light Mitigation at Trinidad 
Rocks 

Long-term benefits to Leach’s storm-petrels and other island 
species impacted by human disturbance. 

Temporary, minor adverse effects to existing burrows, birds, 
and vegetation during project implementation. 

Long-term aesthetic, social and recreational benefits (increase public 
awareness and bird watching). Economic benefits to the local 
community during project implementation phase. 

No effect on historic and cultural resources or human health. 

Contributes to long-term protection/restoration efforts of Leach’s 
storm-petrel populations.  

No past, present or reasonably foreseeable adverse cumulative 
effects. 

Marbled Murrelets: 

Nesting Habitat Protection 

Long-term benefits to marbled murrelets and other late seral 
stage forest species.  

Short-term adverse effects to ecosystem during forest 
management operations. Gradual, long-term replacement of 
species preferring open or edge habitat. 

 

Long-term aesthetic, cultural and recreational benefits to creating 
mature forest. Long-term benefits to local economy during forest 
management operations. 

Minor adverse effect on local timber production. 

Contributes to cumulative, long-term restoration efforts of marbled 
murrelet populations through the protection/creation of new nesting 
habitat. 

Minor adverse cumulative effects to timber base. 
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4 BUDGET 
The total budget for all proposed projects is provided below. Detailed budgets can be found in most 
individual project proposals located in appendices. Budgets have been updated from original proposals as 
necessary to reflect costs current as of April 2024. 

Table 7. Summary of selected projects and budget. 

PROJECT NAME LOCATION COST* 

Case Management All Projects $1,056,577 

Rabbit Removal & Habitat Restoration Destruction Island, WA $2,168,053 

Conservation Easements Prairie Potholes, ND $3,628,075 

Creation of Nesting Habitat Minidoka, NWR, ID $7,470,431 

Refurbishment of Nesting Platform Middleton Island, AK $1,077,444 

Nest Creation, Signage, Docents, & Light Mitigation Trinidad Rocks, CA $820,791 

Nesting Habitat Protection OR/WA Coast $22,229,164 

TOTAL  $38,450,535 

*Costs current as of 4/2024   

5 PREPARERS 
This Draft DARP/EA was prepared by representatives of the natural resource trustee agency listed below, 
in consultation with other partnering agencies and stakeholders.  

Michael Carlson, U.S. Fish and Wildlife Service 
Valerie Chu, U.S. Fish and Wildlife Service 
Don Noviello, Washington Department of Fish and Wildlife 
Jessica Stocking, Washington Department of Fish and Wildlife 
Mike Szumski, U.S. Fish and Wildlife Service 
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