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Executive Summary

On 26 November 2004, the M/T Athos | (Athos) struck a large, submerged anchor while
preparing to dock at a refinery in Paulsboro, New Jersey. The anchor punctured the vessel’s
bottom, resulting in the discharge of more than 263,000 gallons of crude oil into the Delaware
River and nearby tributaries.

Under the federal Oil Pollution Act (OPA), two federal government agencies—the National
Oceanic and Atmospheric Administration (NOAA) and U.S. Fish and Wildlife Service (USFWS)
—and the three affected states—New Jersey, Pennsylvania, and Delaware—are responsible for
restoring natural resources injured by the Athos spill. Under OPA, funding will be made
available through the responsible party (RP) or, where an RP does not exist or exceeds its limit
of liability, the Oil Spill Liability Trust Fund (OSLTF) administered by the U.S. Coast Guard
(USCQG).

The two federal agencies and the three affected states, acting as Trustees on the public’s behalf,
have conducted a natural resource damage assessment (NRDA) to determine the nature and
extent of natural resource losses resulting from this incident and the restoration actions needed to
restore these losses. The NRDA was conducted using the OPA NRDA regulations.

This draft Damage Assessment and Restoration Plan/Environmental Assessment (draft Plan) was
prepared by the Athos Trustees to inform the public about the NRDA and restoration planning
efforts conducted following the incident. The Trustees seek comments on the proposed
restoration alternatives presented in this draft Plan, and will consider written comments received
during the public comment period before developing the final Restoration Plan (final Plan).

What was injured?

Injury assessments conducted by the Trustees and other experts identified the following injuries
to natural resources and recreational services from the spill:

e Shoreline — 1,729 acres were very lightly, lightly, moderately, or heavily oiled.

e Tributaries — Six tributaries, with a total area of 1,899 acres, were exposed to very
light to moderate oiling.

e Aquatic — 412 acres were exposed to Athos oil.

e Birds— 11,869 estimated dead (includes direct and indirect losses, a majority of
which were swans and geese).

e Recreational services — An estimated 41,709 trips on the river were affected by the
spill, with an estimated lost value of $1,313,239.

How were restoration alternatives evaluated and identified as preferred projects?
The Trustees considered numerous restoration alternatives to compensate the public for spill-

related injuries. Each proposed project was evaluated using criteria in the OPA NRDA
regulations, in addition to site-specific criteria developed by the Trustees for this incident.
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Consideration of an appropriate range of alternatives also addressed National Environmental
Policy Act (NEPA) requirements.

After evaluating the proposals, the Trustees identified the following preferred restoration
projects:

Freshwater tidal wetlands restoration at John Heinz National Wildlife Refuge (Pa.)

Restore 7.0 acres of freshwater tidal wetland to benefit 56 acres within John Heinz National
Wildlife Refuge to compensate for tributary losses. This project would restore tidal exchange to
the proposed site through tidal channels, shallow pools, and scrub/shrub wetland habitat.

Create oyster reefs (N.J., Del.)

Create roughly 78 acres of oyster reef in the Delaware River to compensate for injuries to aquatic
resources, diving birds, and gulls. Oyster reefs enhance benthic communities, increase aquatic
food for fish and birds, and improve water quality by filtering out sediments and pollutants from
the water column.

Darby Creek dam removal and habitat restoration (Pa.)

Remove three dams and a remnant bridge pier from Darby Creek in southeastern Pennsylvania to
open up an additional 2.6 miles of habitat to anadromous fish, and restore about 10 acres of
riparian habitat along the creek edges. Dam removal and riparian habitat projects would
compensate for tributary losses.

Habitat restoration at Mad Horse Creek (N.J.)

Restore 62.5 acres of degraded wetland and create 35 acres of wet meadow and 100 acres of
grassland at state-owned property on Mad Horse Creek (N.J.). The proposed wetland restoration
would compensate for non-tributary shoreline losses and a portion of the bird loss. The increase
in upland vegetation (wet meadow and grassland habitat) would serve as food sources that can
reasonably be expected to enhance bird biomass, thereby compensating for a portion of the total
bird loss.

Shoreline restoration at Lardner’s Point (Pa.)

Restore shoreline through the demolition of existing structures, import of fill material, grading of
a 0.9 acre site to restore tidal inundation, and creation of intertidal marsh and wet meadow
habitat. This shoreline restoration project would have multiple benefits in the urban part of the
river that was heavily impacted by the spill.

Blackbird Reserve Wildlife Area Pond and Pasture Enhancement (Del.)

Excavate two shallow wetland ponds in former agricultural areas, convert 16 acres of agricultural
lands to cool-season grass pasture, and establish approximately 24 acres of food plots by
modifying existing agricultural practices. Conversion of existing agricultural land to pond and
pasture habitat and modification of existing agricultural practices would provide resting and
foraging areas targeted to migratory geese.



Improve recreational opportunities (Pa., N.J., Del.)
Implement three projects to address the estimated 41,709 river trips that were affected by the
spill:
e Improve the Stow Creek (N.J.) boat ramp;
e Construct an additional breakwater at Augustine Boat Ramp (Del.) to address
ongoing shoaling immediately offshore of the boat ramp; and
e Enhance the recreational trail on Little Tinicum Island (Pa.).

Who will fund implementation of the restoration projects?

The U.S. Coast Guard (USCG) has determined that the RP has exceeded its limit of liability
under the Oil Pollution Act (USCG 2005a). Therefore, the final Plan will be submitted to the Oil
Spill Liability Trust Fund (OSLTF) as part of a claim for funds to implement the preferred
restoration projects. The OSLTF is administered by the USCG. It was established and is
primarily maintained by a five cent per barrel tax from the oil industry on oil produced in or
imported to the U.S.
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CHAPTER 1.0 - Introduction

1.1 - Overview of the Incident

The Athos departed Venezuela, South America, for the Citgo Asphalt Refinery in Paulsboro,
N.J., on 26 November 2004, carrying approximately 13 million gallons of Bachaquero
Venezuelan crude oil. The single-bottom, double-sided vessel was registered under the flag of
Cyprus, owned by Frescati Shipping Company, Ltd., and operated by Tsakos Shipping &
Trading, S.A., who was designated as the Responsible Party (RP).

At approximately 9:30 p.m. on 26 November 2004, tug operators assisting the Athos with
docking at the refinery notified the U.S. Coast Guard (USCG) that the tanker was leaking oil.
The vessel had struck several submerged objects while maneuvering through Anchorage #9 to its
berth (Figure 1). Within minutes, the ship lost power and listed approximately 8 degrees to the
vessel’s port side (USCG 2005b) (Figure 2).

Surveys of the river bottom following the incident found several objects in the area, including an
18,000-pound anchor, large concrete block, and pump casing (Figure 3). USCG determined that
the anchor punctured the vessel’s number seven center cargo and port ballast tanks (USCG
2006). The bulkhead between the cargo and ballast tanks was also damaged, allowing oil to
migrate into the ballast tank and then into the river (USCG 2005b).

Initial reports indicated that the vessel released 30,000 gallons of the heavy crude oil. Later
reports on 30 November suggested an increase in the volume spilled to a maximum potential of
473,500 gallons. The final estimate of 263,371 gallons became known after lightering of the
remaining oil from the vessel and comprehensive analysis (USCG 2006).

At the time of the release, the tide was incoming, and the current was approximately 1-1/2 to 2
knots (USCG 2005b). Within the first few hours, thick oil covered the Delaware River and
moved upriver with the flood tide to the vicinity of the Walt Whitman Bridge, approximately 6
miles north (Figure 1). Over the following weeks and months, oil from the ruptured tanker
spread downriver, threatening natural resources over 115 river miles (280 miles of shoreline), as
well as its tributaries (Figure 4), from the Tacony-Palmyra Bridge to south of the Smyrna River
in Delaware. The incident also forced USCG to close the River to commercial traffic for over a
week, and submerged oil resulted in contamination of water intakes and the closure of the Salem
Nuclear Power Plant.
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Figure 1. Approximate location of the Athos incident on the Delaware River. East of the river,
Camden, Gloucester, and Salem Counties are in New Jersey. West of the river, Philadelphia and
Delaware Counties are in Pennsylvania; New Castle County is in Delaware.



Figure 4. Key resources exposed to Athos oil. a. Heavy oil stranded in the intertidal area, south
side of Little Tinicum Island; b. Heavily oiled rip-rap shoreline at Fort Mifflin, near
Philadelphia; c. Heavily oiled coarse substrate beach; and d. Oiled waterfowl.



Federal, state, and local agencies responded to the incident to supervise and assist in cleanup and
begin to assess the impact of the spill on natural resources. The USCG and states of New Jersey,
Delaware, and Pennsylvania created a Unified Command for directing cleanup efforts. The
National Oceanic and Atmospheric Administration (NOAA), U.S. Fish and Wildlife Service
(USFWS), natural resource agencies within Delaware, New Jersey, and Pennsylvania
(collectively referred to as the natural resource Trustees), and the RP began collecting
“preassessment” data to determine whether natural resource damage assessment (NRDA) actions
under the Oil Pollution Act of 1990 (OPA) (33 U.S.C. §2706(b)) were justified. With the
preassessment data, involved agencies made preliminary determinations regarding the type of
injury assessment and restoration actions that might be pursued.

Cleanup activities ended on 22 April 2005, when the USCG reported that 221,910 gallons of oil
and oily liquid had been recovered and 17,761 tons of oily solids (cleanup material and oil) had

been collected. Damage assessment concluded in 2007, while restoration planning is continuing
into 2009.

1.2 - Summary of Preassessment Activities

Under OPA, state and federal agencies are designated as natural resource Trustees, responsible
for assessing natural resource losses and restoring those losses to baseline conditions (i.e., the
conditions that would have existed had the incident not occurred). Regulations promulgated
under OPA provide a framework for conducting a NRDA, including preassessment, restoration
planning, and restoration implementation (15 C.F.R. Part 990). Funds to assess losses and to plan
and implement appropriate restoration are provided by either the RP or, if an RP does not exist or
exceeds its limit of liability, the OSLTF' established under OPA.?

The Athos Trustees and RP initiated preassessment activities on 27 November 2004, immediately
following notification of the incident. These efforts included shoreline (aerial and ground) and
resource (i.e., birds and wildlife, horseshoe crab) surveys and collection of ephemeral data,
including water, sediment, and fish and shellfish tissue samples.

Preassessment data collection efforts and findings are detailed in the Trustees’ Preassessment
Data Report (NOAA 2006). As summarized in Chapter 4 of this draft Plan, preassessment
activities provided evidence of injury or potential injury to shoreline, aquatic, bird, wildlife, and
recreation resources, and supported the Trustees’ decision to initiate a NRDA pursuant to Section
1006 of OPA.

" The OSLTF is administered by the USCG. It was established and is maintained by the
collection of a tax on the petroleum industry. See the NPFC’s Web site (www.uscg.mil/npfc).

? Under OPA, the limits of liability are based on the vessel’s gross tonnage (GT). The gross
tonnage of the Athos is 37,895 GT. Accordingly, the limit of liability is $47,474,000 ($1,200
per GT) (USCG 2005b). Following the Athos incident, the Delaware River Protection Act of
2006, amended (i.e., increased) the limits of liability under OPA. See the NPFC’s Web site
(www.uscg.mil/npfc) for current applicable limits.
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The Trustees’ NRDA focused on determining the nature and extent of natural resource losses.
An overview of each injury assessment is presented in Chapter 4 of this draft Plan; Table 1
summarizes the findings.

1.3 - Summary of Injury Assessment

Injuries to natural and recreational resources were assessed by the Trustees beginning shortly
after the spill. Natural resource injuries were divided into three main categories: shoreline,
aquatic, and bird and wildlife resources. Shoreline injury comprised seawalls, sand/mud
substrate, marsh, and coarse substrates which affected approximately 1,729 acres. Shorelines
also encompassed tributaries which affected nearly 1,900 acres. Aquatic injury applied to
subtidal benthic habitat and affected 412 acres. The bird and wildlife category covered injuries to
dabbling ducks, diving ducks, diving birds, gulls, shorebirds, wading birds, swans/geese, and
kingfishers. 11,869 adult and fledged young birds were injured as a result of the Athos spill.
Recreational resources affected by the spill were lost and diminished trips and were estimated to
be 41,709 trips valued at $1,313,239.

1.4 - Summary of Alternatives Analysis and Identification of Preferred
Restoration Alternatives

Restoration actions under OPA are termed primary or compensatory. Primary restoration
accelerates the return of injured natural resources and services to baseline conditions. Trustees
may elect to rely on natural recovery rather than primary restoration actions where feasible or
when cost-effective primary restoration actions are not available, or where the injured resources
would recover relatively quickly without human intervention. Compensatory restoration is any
action taken to compensate for interim losses of natural resources and services pending recovery.
The scale of the required compensatory restoration depends on the extent and severity of the
initial resource injury and how quickly each resource and associated service returns to baseline.
Primary restoration actions that speed resource recovery will reduce the requirement for
compensatory restoration.

Based on observations made during the injury assessment and the best professional judgment of
the scientific experts retained for those studies, the Trustees determined that active primary
restoration would not significantly speed the recovery to baseline levels. Therefore, the natural
recovery alternative was chosen for primary restoration.

The Trustees identified and evaluated a wide range of project alternatives capable of
compensating the public for injuries resulting from the Athos oil spill incident. Restoration ideas
and alternatives were evaluated, with the preferred restoration alternatives scaled to ensure that
their size appropriately compensates for the injuries resulting from the spill. Chapter 5 of this
draft Plan presents OPA-based selection criteria developed by the Trustees for this spill and how
these criteria were applied to identify the reasonable alternatives for compensatory restoration,
referred to as the “action alternatives” for purposes of NEPA. Chapter 5 provides the evaluation
and comparison of action alternatives that led to the Trustees’ identification of the nine projects
that are considered the preferred alternatives to meet the purpose and need for action. In addition,



as required by NEPA regulations, Chapter 5 presents the “No Action” alternative in which no
restoration would be conducted.

Based on the Trustees’ evaluation of potential restoration projects, the proposed action consists
of the implementation of all nine currently preferred alternatives. These alternatives are
described in Chapter 5. If the result of comments received or other information indicates that one
of the preferred alternatives is no longer viable or that more than nine alternatives are needed to
meet the purpose and need of the action, the Trustees may pursue alternatives that are currently
non-preferred or solicit the public for additional alternatives. Table 1 presents each of the
Trustees’ preferred compensatory restoration alternatives and the compensatory loss that each is
scaled to restore.



Table 1. Summary of injuries resulting from the Athos incident and preferred restoration alternatives.

COSTS ARE NOT FINAL

Resource Category Injury ;zlsToarg{cion Preferred Compensatory Restoration Alternative Project Cost
. subtidal benthic Natural
Aquatic habitat 412 acres Recovery 4.5 acres
2,946 birds
gulls (direct and Opyster reef enhancement and restoration (Del. $528.647
indirect) 73.5acres| andN.J) ’
— — - Natural
diving ducks, diving 464 birds Recovery
birds, wading birds, (direct and
kingfishers indirect)
Bird and :
e . 2,503 birds
Wildlife Sgggﬁfdgu(:ks and (direct and leggg;}y 25.4 acres | Mad Horse Creek (N.J.) marsh restoration
indirect) $11,333,175
35 acres | Mad Horse Creek (N.J.) wet meadow
5,956 birds Natural .
swans and geese (direct and o 100 acres | Mad Horse Creek (N.J.) grassland restoration
indirect) vy 41.8 acres Blackbird Reserve Wildlife Area pond and $91.268
) pasture enhancement (Del.) ’
seawalls, sand/mud Natural |38.1 acres | Mad Horse Creek (N.J.) marsh restoration $7,154,875
substrate, marsh, 1,729 acres Recove
coarse substrate ™Y'| 0.9 acre |Lardner’s Point (Pa.) shoreline restoration $567,137
Shoreline
Natural 56 acres |John Heinz (Pa.) habitat restoration | $2,396,559
tributaries 1,899 acres Recovery | 2.6 miles Darby Creek (Pa.) dam and remnant bridge pier $1.040.820
) removal and habitat restoration T
. $460,045 | Stow Creek (N.J.) boat ramp improvements
Trips affected A tine (Del.) boat brealcwat
' lost and diminished _ Natural ugustine (Del.) boat ramp breakwater
Recreation E/;li;;n fminishe 41,709 trips Rezclolifr:ry $808,152 installation $1,313,239
$45.042 Little Tinicum Island (Pa.) trail and habitat
’ improvements
TOTAL $24,425,720




CHAPTER 2.0 — Purpose and Need for Restoration

The purpose of the proposed actions is to restore natural resources injured, lost, or destroyed
within and in habitats adjacent to the Delaware River in Philadelphia and Delaware counties,
Pennsylvania, New Castle and Kent counties, Delaware, and Salem and Cumberland counties,
New Jersey, due to the discharge of oil on 24 November, 2004. The need to pursue such actions
is based upon the implementing regulations of OPA which establish liability for the injury to,
destruction of, or loss of natural resources caused by discharges of oil. Damages recovered for
these losses must be used to restore, replace, rehabilitate, or acquire equivalent natural resources
or services, in accordance with a restoration plan developed by designated natural resource
trustees.

2.1 - Authorities and Legal Requirements for NRDA Under OPA

The natural resource Trustees for this oil spill include two federal agencies and three states:
NOAA, the primary federal Trustee for coastal and marine resources; the U.S. Fish and Wildlife
Service (USFWS), the primary federal Trustee for migratory birds, some fish, many endangered
species, and lands managed by the agency; and the states of New Jersey, Delaware, and
Pennsylvania, which have responsibilities for natural resources and their supporting ecosystems
belonging to, managed by, controlled by, or appertaining to their respective state. These agencies
are designated as Trustees pursuant to OPA (33 U.S.C. §2706(b)) and the National Oil and
Hazardous Substances Pollution Contingency Plan (40 C.F.R. §§300.600 et seq.). The Trustees
also have complied with key federal statutes, regulations, and policies which can be found in
Appendix 2. As a designated Trustee, each is authorized to act on behalf of the public to protect
and restore natural resources that have been injured by a discharge or substantial threat of oil.

2.1.1 - Overview of the Oil Pollution Act

OPA provides the statutory authority for natural resource Trustees to assess and restore injuries
resulting from oil spill incidents. OPA, codified at 15 CFR Part 990, defines injury as “an
observable or measurable adverse change in a natural resource or impairment of a natural
resource service.” Restoration, under the OPA regulations, means “restoring, rehabilitating,
replacing, or acquiring the equivalent of injured natural resources and services” and includes
both primary restoration conditions and compensatory restoration.

A NRDA, as described under Section 1006 of OPA (33 U.S.C. §2706), and its implementing
regulations (15 C.F.R. 990), consists of three phases: (1) preassessment; (2) restoration planning;
and (3) restoration implementation. The Trustees may initiate a damage assessment provided that
an incident has occurred; the incident is not from a public vessel or an onshore facility subject to
the Trans-Alaska Pipeline Authority Act; the incident is not permitted under federal, state or
local law; and Trustee natural resources may have been injured as a result of the incident.

Based on information collected during the preassessment phase, the Trustees make an initial
determination as to whether natural resources or services have been injured, or are likely to be
injured, by the release. Through coordination with response agencies (e.g., the USCG for the



Athos incident), the Trustees next determine whether the oil spill response actions will eliminate
the injury or the threat of injury to natural resources. If injuries are expected to continue, and
feasible restoration alternatives exist to address such injuries, the Trustees may proceed with the
restoration planning phase. Even if degradation from injuries is not expected to continue,
restoration planning may be necessary if injuries resulted in interim losses requiring
compensatory restoration.

The purpose of the restoration planning phase is to evaluate the potential injuries to natural
resources and services, and to use that information to determine the need for, type of, and scale
of restoration actions. OPA defines natural resources as: “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, any state or local
government or Indian tribe, or any foreign government (33 U.S.C. 2701(20)).” Services (or
natural resource services) are functions performed by a natural resource for the benefit of another
natural resource and/or the public.

Restoration planning under OPA has two components: injury assessment and restoration
selection. The goal of injury assessment is to determine the nature and extent of injuries to
natural resources and services, thus providing a factual basis for evaluating the need for, type of,
and scale of restoration actions. Restoration selection involves identifying a reasonable range of
restoration alternatives; evaluating and selecting the preferred alternative(s); developing a draft
Restoration Plan/Environmental Assessment (EA); presenting the alternative(s) to the public;
soliciting public comment on the draft Restoration Plan/EA; and considering those comments
before issuing a final Restoration Plan/EA.

During the restoration implementation phase, the final Restoration Plan is presented to the RPs to
implement or to fund the Trustees’ cost of implementing the Plan, thus providing an opportunity
for settlement of damage claims without litigation. Should the RPs decline to settle a claim, OPA
authorizes Trustees to bring a civil action against RPs for damages. If a viable RP does not exist,
or where an RP has exceeded its limit of liability, Trustees can seek damages from the OSLTF
for the assessment and restoration costs. Components of damages are specified in sections
1002(b) and 1001(5) of OPA and include the cost of conducting damage assessments.

2.1.1.1 - Coordination among the Trustees

Throughout the damage assessment process (i.e., preassessment and restoration planning) for the
Athos incident, the federal and state Trustee agencies worked together to meet their respective
natural resource Trustee responsibilities under OPA and other applicable federal law, as well as
state statutory and common law. A Memorandum of Agreement (MOA) signed by all of the
Trustees provided a framework for coordination by establishing a Trustee Council responsible
for all NRDA activities. The Trustee Council met on a regular basis, with NOAA serving as the
Federal Lead Administrative Trustee (LAT) and the overall NRDA coordinator at the request of
the other Trustees. All injury assessment and restoration planning decisions were made by a
consensus of Trustee Council representatives.



2.1.1.2 - Coordination with the Responsible Parties

The OPA regulations require the Trustees to invite the RPs to participate in the damage
assessment process (16 USC 990.44). Accordingly, the Trustees and the RP initiated cooperative
assessment activities immediately following the spill. Cooperative work groups were formed,
consisting of Trustees and the RP, to assist with the design of studies and interpretation of data.
The Trustee Council also met periodically with the RP to review aspects of the NRDA.

To formalize the cooperative assessment, the Trustees and the RP initiated discussions on an
MOA outlining the terms of the cooperative assessment. The Trustees also sent a letter to the
RP’ inviting their participation in a formal cooperative assessment, and requesting agreement to
pay reasonable assessment costs incurred by the Trustees, consistent with OPA. The RP
responded on 24 May 2005*, accepting the Trustees’ invitation to participate in a cooperative
assessment, but declining to pay the Trustees’ assessment costs, based on their belief that they
were entitled to a limitation of liability pursuant to Section 1004(a) of OPA, and possibly
exoneration, pursuant to Section 1003(a)(3) of OPA. Based on this response, and because a
determination regarding a limit of liability and/or exoneration had not been made, the Trustees
determined that it would not be appropriate to continue with a formal cooperative assessment’
and ended discussions with the RP about the MOA. The Trustee technical working groups
(TWGs)® did, however, continue to meet jointly with the RP to share and discuss information
collected. While this coordination between the Trustees and the RP reduced duplication of
studies, increased the cost-effectiveness of the assessment process, and increased sharing of
information and expertise, the final authority to make determinations regarding injury and
restoration rested solely with the Trustees.

2.1.1.3 - Coordination with the Public

Throughout the NRDA process, the Trustees have provided the public with information on the
status of injury assessment and restoration planning efforts. The Trustees published a Notice of
Intent to Conduct Restoration Planning in the Federal Register (Vol. 71, No. 127, pgs. 37908 —
37910: 3 July 2006) stating that, based on preassessment findings, they were proceeding with
restoration planning under OPA and opening an Administrative Record (AR) to facilitate public
involvement in the restoration planning process. The Trustees also placed information about the
spill on their Internet sites, including an electronic copy of the AR on the NOAA Web site
(http://www.darrp.noaa.gov/northeast/athos/index.html). Through the above-mentioned efforts,
the public was able to obtain reports, injury assessment studies, and agency contacts to obtain
more information.

3 http://www.darrp.noaa.gov/northeast/athos/pdf/Sharon_Shutler letter dated 03.09.05.pdf

* http://www.darrp.noaa.gov/northeast/athos/pdf/Timothy Bergere letter dated 05.24.05.pdf

> http://www.darrp.noaa.gov/northeast/athos/pdf/Sharon_Shutler letter dated 06.21.05.pdf

% Technical working groups (TWGs) were formed for each major injury category, e.g., marsh
destroyed, birds killed, recreational use denied, and were responsible for the assessment of that
particular injury. TWGs were formed from members of each trustee agency that had injured
resources of concern, and may have included a representative of the responsible party.
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Public review of this draft Plan is also considered an integral component of the restoration
planning process. Through the process of public review, the Trustees are seeking public
comment on the projects being proposed to restore injured natural resources or replace services
provided by those resources.

While preparing the final Restoration Plan, the Trustees will review and consider comments
received during the public comment period. An additional opportunity for public review will be
provided in the event that the Trustees decide to make significant changes to the draft Plan based
on the initial public comments.

Comments received during the public comment period will be considered by the Trustees before
finalizing the document. Public review of the draft Damage Assessment and Restoration Plan
and Environmental Assessment is consistent with all state and federal laws and regulations that
apply to the natural resource damage assessment process, including Section 1006 of OPA, the
regulations for Natural Resource Damage Assessment under OPA (15 CFR Part 990), NEPA (42
USC Section 4371, et seq.), and the regulations implementing NEPA (40 CFR Part 1500, et
seq.). The deadline for submitting written comment on the draft Plan is 20 February 2009.

Comments on the draft Plan should be sent to:

NOAA Office of General Counsel for Natural Resources
GCNR

1315 East-West Highway, Bldg. 3

Silver Spring, Maryland 20910

(301) 713-1217; Fax (301) 713-1229

Or can be emailed to:
NOS.AthosComments@noaa.gov
2.1.1.4 - Administrative Record

The administrative record contains documents considered and/or prepared by the Trustees as
they have planned and implemented the NRDA and addressed restoration and compensation
issues and decisions. The administrative record is now available for public review at
http://www.darrp.noaa.gov/northeast/athos/admin.html. Although the record is still being
updated, it presently contains the information that the Trustees relied upon to make the decisions
described in the draft DARP/EA. The administrative record facilitates public participation in the
assessment process and will be available for use in future administrative or judicial review of
Trustee actions to the extent provided by federal or state law. A list of those documents
submitted to the administrative record through December 2008, is included in Appendix 1 of this
document. Additional information and documents, including public comments received on the
draft DARP/EA, the final DARP/EA, and restoration planning documents, will be included when
completed.
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Hard copies of the documents within the administrative record may be obtained by contacting the
individual listed below. Documents will be made available to disabled readers. Arrangements
should be made in advance to review the record or to obtain copies of documents in the record by
contacting:

Linda Burlington

NOAA Office of General Counsel for Natural Resources
GCNR

1315 East-West Highway, Bldg. 3

Silver Spring, Maryland 20910

(301) 713-1217; Fax (301) 713-1229
Linda.B.Burlington@noaa.gov

2.1.2 - NEPA Compliance

Restoration of natural resources under OPA must comply with NEPA (42 U.S.C. §4371 et seq.)
and its implementing regulations (40 C.F.R. 1500 et seq.). In compliance with NEPA, this draft
Plan also serves as an Environmental Assessment (EA). As such, it includes a summary of the
current environmental setting, describes the purpose and need for action, and identifies
alternative actions and their potential environmental consequences.

The Trustees will use information contained in this assessment to make a threshold
determination as to whether preparation of an Environmental Impact Statement (EIS) is required
prior to the selection of the final restoration action (i.e., whether the proposed action is a major
federal action that may significantly affect the quality of the human environment).
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CHAPTER 3.0 - Affected Environment

This chapter briefly describes the physical, biological, economic, and cultural environment
within which restoration actions might occur. The affected environment for restoration follows
the Delaware River and the lower reaches of its tributaries, extending from the Tacony-Palmyra
Bridge near Philadelphia, Pennsylvania, to the Bombay National Wildlife Refuge, near Dover,
Delaware—a total distance of approximately 115 river miles (280 miles of shoreline). This area
contains many tidal tributaries, marshes, and shoreline habitats, as well as the river bed itself.
The biological environment includes a wide variety of fish, birds, mammals, and other
organisms, including the endangered shortnose sturgeon (Acipenser brevirostrum) (NOAA 2005;
USFWS 2006). The economic and cultural environment includes shipping and port activities, as
well as fishing and other recreational uses of the River. Additional detail regarding the affected
environment also is presented in Chapter 4 of this draft DARP/EA, as an understanding of the
environment affected by a spill is integral to conducting an injury determination and evaluating
potential restoration projects.

3.1 - Physical Environment

The Delaware River extends approximately 330 miles from Hancock, New York, to the mouth of
the Delaware Bay, and includes 216 tributaries (DRBC 2005). In the vicinity of the spill, the
Delaware River separates Pennsylvania and New Jersey in the north and Delaware and New
Jersey in the south. The physical environment of the Delaware River and its environs is impacted
greatly by human development, including draining and filling of wetlands. Perhaps 50 percent of
the natural marshes in the estuary have been lost to development, conversion, or degradation
associated with human activities. Losses have been most severe in the urban corridor where
perhaps only 5 percent of pre-settlement acreage of the nationally rare freshwater tidal marsh
remains. In addition, there are many natural threats to the wetlands ecosystem such as subsidence
(including the rise of sea level), droughts, hurricanes, and biotic effects (Tiner and Burke 1995).
Although there are some natural areas nearby, the area immediately surrounding the spill is
heavily industrialized with commercial enterprises and marinas scattered along the shoreline
(USCG 2005b). The industrial shoreline is mostly riprap and seawall (USCG 2005b).

Three reaches located north of the Athos spill site are included in the National Wild and Scenic
Rivers System, while the Delaware Bay and the tidal portion of the river lie within the Delaware
National Estuary Program (DRBC 2005). Most of the creeks off of the Delaware River have
vegetated banks and marshes (USCG 2005b). Tributaries to the Delaware River that support
sensitive wetlands include: Mantua Creek, Darby Creek, Raccoon Creek, Oldmans Creek, and
Big Timber Creek (USCG 2005b). Chester Island, Little Tinicum Island, and Monds Island
support shorelines of freshwater marsh. Many of the wetlands in the area are vegetated intertidal
areas (RCG/Hagler, Bailly, Inc. and Environmental Consulting Services, Inc. 1990), along with
estuarine emergent wetlands, estuarine intertidal flats, and small areas of palustrine shrub-scrub
wetlands (Hess et al. 2000). Wetlands in the area are particularly important to bird species,
providing breeding grounds, over-wintering areas, and feeding grounds for migratory waterfowl
and numerous other birds.
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This stretch of the river is tidally influenced. Salinities of the Delaware River and its tidal creeks
vary with distance from the Atlantic Ocean, seasonally, and according to precipitation events.
Salinity is zero parts per thousand (ppt) near Philadelphia, and increases downstream to
approximately 28-30 ppt at the mouth of the estuary (Hess et al. 2000). Salinities of 10 ppt are
normally found adjacent to the C&D Canal (Kraft 1988).

The river bottom is composed mostly of mud along with some clay and fine grained sediments;
gravel and sand are found closer to the shoreline (Kraft 1988; Hess et al. 2000). The river and
estuary are major depositional areas (Kraft 1988), and regular dredging of the main channel
occurs for shipping traffic.

A total of approximately 280 miles of shoreline were exposed to oil during the Athos spill, which
extended from the Tacony-Palmyra Bridge in northern Philadelphia to the Smyrna River in
Delaware, north of Dover. Natural areas affected included: Little Tinicum Island, Supawna
Meadows National Wildlife Refuge, Fort Delaware State Park (Pea Patch Island), Fort DuPont
State Park, and the Augustine and Cedar Swamp Wildlife Areas in Delaware.

3.2 - Biological Environment

This reach of the Delaware River provides year-round habitat for a host of fish, birds, mammals,
and other organisms. However, the upper thirty or so miles of the affected area are highly
industrialized, so much natural habitat in this area has been converted to other uses. Farther
downstream, below Wilmington, Delaware, are more natural areas including wetlands and
tributaries.

3.2.1 — Birds

The Delaware River between Philadelphia and Wilmington lies along the migration route of the
Atlantic Flyway. Nesting Great Blue Herons (Ardea herodias) are found on Monds Island, and it
is an important resting area for migrating songbirds in the spring and fall (Stiles 2005). Pea Patch
Island, home of Fort Delaware State Park, contains the largest heron rookery north of Florida and
is home to breeding herons, egrets, and ibises (DNREC 2005). There are high concentrations of
waterfowl in the marsh areas and tributaries of the river adjacent to the spill, including American
Black Ducks (Anas rubripes), Canada Geese (Branta canadensis), and Northern Pintails (Anas
acuta) (USCG 2005b).

3.2.2 - Fish

The shortnose sturgeon (Acipenser brevirostrum) is a federally endangered species known to use
the Delaware River as an over-wintering area (USFWS 2006). Juvenile fish species and larvae
such as juvenile American shad (Alosa sapidissima) may over-winter in the estuary and Atlantic
(Acipenser oxyrhynchus) and shortnose sturgeon spend their first year in the estuary (Price et al.
1988). Southern areas of the river affected by the spill are spawning grounds for white perch
(Morone americana) and striped bass (Morone saxatilis) (RCG/Hagler, Bailly, Inc. and
Environmental Consulting Services, Inc. 1990). Other species in the river include: American eel
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(Anguilla rostrata), common carp (Cyprinus carpio), striped bass, gizzard shad (Dorsoma
cepadianum), Atlantic menhaden (Brevoortia tyrannus), and catfish.

3.2.3 - Plants

The Pennsylvania Bureau of Forestry contracted with the University of Pennsylvania to carry out
an assessment of oil damage to tidal marshes of Little Tinicum Island after the Athos incident
(Rhoads 2004). Species of special concern found on Little Tinicum Island include wild rice
(Zizania aquatica), water hemp ragweed (Amaranthus cannabinus), and Walter’s barnyard grass
(Echinochloa walteri) (PA DCNRa). Marsh fleabane (Pluchea odorata) is a rare species found
on the island growing at the high tide line (Rhoads 2004). Other rare, threatened, or endangered
species known to occur at Little Tinicum Island include: spike-rush (Eleocharis obtusa var.
peasii), dwarf spike-rush (Eleocharis parvula), mud-plantain (Heteranthera multiflora), long-
lobed arrowhead (Sagittaria calycina var. spongiosa), strap-leaf arrowhead (Sagittaria subulata),
and Smith’s bulrush (Scirpus smithii) (Rhoads 2004).

3.3 - Economic and Cultural Environment

The Delaware Estuary’s geographical location makes it a major transport corridor and a thriving
industrial center. Because of its commercial value and unique and abundant biodiversity, the
Delaware Estuary has become a cultural resource of historical significance, and a recreational
resource for millions of residents and visitors.

The Delaware Bay and River are home to the nation’s sixth largest port and third largest
petrochemical port. Approximately 3,000 deep draft vessels arrive each year, and it is the largest
receiving port in the U.S. for very large crude carriers (tank ships greater than 125,000
deadweight tons). Nearly 42 million gallons of crude oil are moved daily on the Delaware River.
The port system generates approximately $19 billion in annual revenue and is home to five of the
nine largest east coast refineries.

The Delaware River and Estuary has been a cultural resource for thousands of years. The Lenape
Indians settled the watershed in more than 40 communities and lived there peacefully until
European arrival (Weslager and Heite 1988). Dutch, Swedish, English, and Finnish colonists
were the first Europeans to settle in the watershed (Sutton et al. 1996) and since then, the area
has been an important port for moving goods. The construction of Fort Delaware, now a
Delaware state park, began on Pea Patch Island during the War of 1812, but it was not used until
the Civil War when it became a federal prison (Weslager and Heite 1988).

Although fish and oyster populations have declined from historical levels, both commercial and
recreational fishing are still significant economic and popular activities in the Delaware River.
Shad, sturgeon, and oyster fisheries were once big business: the shad fishery brought in $10
million/year (2008 dollars) in 1896; in 1887, 1,400 sailing vessels harvested 22 million pounds
of oysters. Around the turn of the century, harvest pressure combined with deteriorating water
quality and habitat to depress populations significantly. Today, shad cannot reach historical
spawning grounds because hundreds of small unused dams still stand. Since 1991, however, fish
ladders have opened approximately 165 river miles for fish migration in the Delaware River
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Estuary, and dam removal projects are receiving increasing attention. With improved water
quality since the Clean Water Act in the 1970s, commercial shad fishing is viable again in the
Delaware, although no estimates of its magnitude were found. In 1996, the economic value of the
shad sport fishery in the Delaware was estimated at $3.2 million. All sturgeon harvesting was
halted in 1998 because populations were not rebounding. Although oyster populations are a
fraction of their historic size in the 19th and early 20th centuries, populations in Upper Delaware
Bay remain relatively robust. Therefore, it is likely the oyster population will continue to support
commercial harvests.

As a recreational resource, the Delaware River is important to thousands of people who enjoy a
variety of water-related activities, including boating, rowing, picnicking, bird watching, and
hunting. Rural areas of the watershed support a large hunting contingent, particularly for
waterfowl (Sutton et al. 1996).
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CHAPTER 4.0 - Injury Determination

This chapter describes the Trustees’ efforts to quantify the nature and extent of injuries to natural
resources and recreational uses resulting from the Athos incident. It begins with an overview of
the data collected immediately following the spill as part of the “preassessment,” followed by the
Trustee determination to proceed with injury assessment and restoration planning. The remainder
of this chapter describes the Trustees’ damage assessment, with summaries of the injury
assessment methods and results. The affected environment, for purposes of this proposed action,
includes not only the waterways and shorelines that were oiled, but the larger regional
watersheds, habitats, and ecosystem services affected by the spill. Geographically, the affected
environment is generally considered the geographic region of the Delaware River and the lower
reaches of its tributaries. For purposes of identifying potential compensatory restoration projects,
the team focused within this same geographic area; the affected environment is that geographic
area depicted in Figure 5. Broadly, the focus within that geographic area is on the physical and
biological resources affected by the spill, i.e., the Delaware River, the primary tributaries to the
Delaware River within that region, the riparian (streamside) habitats adjacent to those tributaries,
and regional habitat areas that support resources affected by the spill. Section 4.3 provides a
detailed description of the components of the affected environment considered in assessing
injury and evaluated for identifying potential compensatory restoration projects. The information
presented in this chapter provides a broad overview of the areas and services affected by the spill
and how these guide the affected environment considered for restoration action. In order to
achieve the objectives of compensating for interim losses and services pending recovery of
injured resources, compensatory restoration projects are identified within this affected
environment and are areas not directly impacted by the spill.
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Figure 5. Maximum extent of shoreline oiling in the Delaware River and its tributaries.
Vegetative Assessment of Little Tinicum Island

4.1 - Overview of Preassessment Activities and Findings

The Trustees initiated preassessment activities on 27 November 2004, immediately following
notification of the spill. Preassessment activities, as defined by OPA, focused on collecting
ephemeral data essential to determine whether: (1) injuries have resulted, or are likely to result,
from the incident; (2) response actions have adequately addressed, or are expected to address, the
injuries resulting from the incident; and (3) feasible restoration actions exist to address the
potential injuries.

Preassessment efforts for the Athos incident included characterization of the spilled oil; water,
sediment, and biological resource sampling and analyses; and shoreline and aerial surveys. These
efforts were conducted cooperatively with the RP. The Trustees’ Preassessment Data Report
(NOAA 2006; http://www.darrp.noaa.gov/northeast/athos/index.html) details these efforts and
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findings. This section provides a general overview of the preassessment efforts.

Characteristics of the Spilled Product

Source oil samples taken from the Athos were analyzed to identify the composition of the oil and
allow for comparison of its chemical “fingerprint” to oil collected in the Delaware River
environment. In general, the data and analyses indicated that the Athos was carrying a heavy
Venezuelan crude oil (Bachaquero), a slightly buoyant, very viscous, and sticky cargo that
weathers slowly and has high asphalt content. On a wet weight mass basis, specific polycyclic
aromatic hydrocarbons (PAHs) in the source oil represented 0.5 percent of the total oil mass
(NOAA 2006). Thus, 99.5 percent of the source oil, on a mass basis, was something other than
specific target PAHs, presumably, asphaltenes and other high molecular weight refractory
organics. These compounds, which have limited aqueous solubility and, therefore, toxicity, were
present as a non-aqueous phase liquid that became dynamically attached to the bottom (see
following section describing subsurface oil observations). This inhibits oxygen transfer to the
bottom, and benthic aquatic life can smother and die.

While the percentage of specific PAH compounds in the source oil was low, the PAHs in the oil
were inherently toxic and capable of harming aquatic life. The estimated potency of the PAH
mixture was 41.9 acute toxic units and 213 chronic toxic units. About 33 percent of this toxicity
was due to naphthalenes, 37 percent was due to fluorenes and phenanthrenes, 17 percent was due
to dibenzothiophenes, and the balance was due to other specific PAHs (R. Greene, personal
communication; NOAA 2006).

Subsurface Oil Observations

Sonar, coring, sorbent probes, “snare samplers”’, and a Vessel-Submerged Oil Recovery System
(V-SORS)® were used to search for subsurface oil. Pooled stranded oil was found at the collision
site in two trenches, with a total volume estimated between 3,390 and 3,610 gallons (NOAA
2006). Subsurface oil suspended off the bottom (and mobile) was detected around Little Tinicum
Island and, intermittently, in the middle spill zone area below the island. No, or less than 1
percent, oil was observed on any of the snare samplers in the upper Delaware Bay (NOAA
20006).

Water Column Sampling

In the first 2 weeks following the incident, 66 surface water and 13 bottom water samples were
collected to characterize PAH concentrations and assess potential injuries to aquatic resources.
The Final Preassessment Data Report (NOAA 2006) presents sample locations and PAH
concentrations found in the water column samples. Total PAH in the samples ranged from 25 to
26,634 ng/L (parts per trillion) total PAHs. Only two samples (at Marcus Hook and downstream

7 Snare samplers are crab pots with oil adsorbents attached and consist of an anchor, 50 feet of
oleophilic snare on a rope, and a float.

¥ V-SORS consist of a pipe with attached chains and snare material. They are towed behind a
vessel on the bottom.
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of the mouth of the Schuylkill River) exceeded chronic toxicity thresholds (Neff et al. 2005),
both for alkylated chrysenes and alkylated phenanthrene/anthracenes. No volatile organics were
detected within the reporting limits (NOAA 2006). The Trustees’ final Aquatic Injury
Assessment Report (Aquatic TWG 2007) addresses determination of the source of PAHs
(background existing PAHs versus those contributed by the Athos spill).

Subtidal and Intertidal Sediment Sampling

From 9 December through 17 December 2004, 28 subtidal and 11 intertidal sediment samples
were collected throughout the river and analyzed to characterize PAH concentrations and assess
the potential injuries to benthic aquatic organisms. Subtidal sediment samples were also
collected from three Delaware River Estuary sites included in NOAA’s National Status and
Trends Program Mussel Watch Project on 2 January 2005 to compare post spill and historical
data. Sample locations and PAH concentrations found in the sediment samples are presented in
NOAA (2006). Total PAHs in subtidal samples ranged from 209 to 23,985 ng/g dry parts per
billion (ppb); intertidal samples ranged from 948 to 44,022 ng/g dry (NOAA 2006). Sourcing of
PAHs between background and Athos PAHs is considered in the Trustees’ final Aquatic Injury
Assessment report (Aquatic TWG 2007).

Sediment Toxicity Triad

The Delaware Department of Natural Resources & Environmental Control (DNREC) collected
whole sediment samples from the vicinity of Little Tinicum Island, Claymont/Oldmans Point,
and Pea Patch Island to assess potential injury to sediment-dwelling organisms. Surficial (0-2
inches) sediment grabs were analyzed with a sediment quality triad approach that included
measuring PAHs and total organic carbon concentrations, evaluating the toxicity of whole
sediment samples to the amphipod Leptocheirus plumulosus in 10-day toxicity tests, and
assessing benthic aquatic invertebrate community structure (EA Engineering 2005a, 2005b,
2005c; R. Greene, personal communication). The results of the toxicity tests indicated that the
samples collected in the vicinity of Little Tinicum Island were toxic to amphipods on 15
December 2004 and 17 February 2005.

Oyster Tissue Analyses

The Trustees and RP collected oyster samples to determine potential risks to: (1) human health
from consumption; (2) oysters based on contaminant body burden; and (3) piscivorous animals
that might consume tainted oysters. Sample locations and PAH concentrations found in the
oyster tissue samples are presented in NOAA (2006). Oyster tissue PAH ranged from 13.2 to
28.9 ng/g wet weight (ppb), below thresholds of concern for human health and bioaccumulation
in piscivorous mammals (Sample et al. 1996).

Fish Tissue Analyses

The Trustees and RP collected perch, catfish, and gizzard shad from the river for tissue analysis
(fillet and whole-body) from 9 December through 16 December 2004 and adult striped bass in
May and July 2005. Sample locations and PAH concentrations found in the fish tissue samples
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are presented in NOAA (2006). Samples ranged from 88.9 to 464.3 ng/g wet weight (whole
body, catfish); 72.1 to 238.9 ng/g wet weight (fillet, perch, and shad); 205.6 to 1143.6 ng/g wet
weight (carcass, perch and shad); 9.7 to 130.6 ng/g wet weight for striped bass fillets; and 11.5 to
291.5 ng/g wet weight for striped bass carcasses. Lipid-normalized concentrations of PAHs were
below the threshold for PAH-induced narcosis in fish (DiToro et al. 2000), the benzo[a]pyrene
threshold of concern for bioaccumulation in piscivorous mammals (Sample et al. 1996), and the
threshold that would trigger a fish advisory when using EPA guidance numbers (cancer health
endpoint).

Horseshoe Crabs and Whelk Surveys

Twenty-three dredge tows were made in the upper bay on 18 March 2005 by DNREC to collect
and observe horseshoe crabs (Limulus polyphemus) and knobbed whelks (Busycon carica)
(NOAA 2006). A total of 136 horseshoe crabs and 477 knobbed whelks were examined. No oil
was observed on these animals.

DNREC and the New Jersey Department of Environmental Protection (NJDEP) also conducted
horseshoe crab spawning surveys in May and June 2005. Thirteen beaches in Delaware (130
kilometers of shoreline) and 11 beaches in New Jersey (80 kilometers of shoreline) were
surveyed, with no observations of oil on the beaches or the horseshoe crabs.

Monitoring also indicated no oil on the exoskeleton of the approximately 8,700 horseshoe crabs
collected from the U.S. Geological Survey tagging surveys conducted in the bay between March
and May 2005.

Shoreline Cleanup Assessment Surveys

Shoreline Cleanup Assessment Teams (SCAT) surveyed shorelines within and adjacent to the
spill zone on a nearly continuous basis from 29 November 2004 to 13 February 2005 to
document the extent and magnitude of oiling (i.e., length and width of oiling, percent of oil
coverage, oil character and thickness, and habitat conditions). Approximately 550 miles of
shoreline were surveyed with about 280 miles oiled to varying degrees (Figures 6a-¢). Table 2
and Figure 5 summarize shoreline oiling information.
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Figure 6. Representative examples of shoreline oiling observation: a. Oiled seawall; b. Oiled
sand beach; c. Oiled coarse substrate beach; d. Oiled intertidal mud flat; e. Oiled marsh.

Table 2. Approximate length in miles of shoreline habitat by oiling degree (excluding
tributaries). See Shoreline Assessment Team (2007) for definition of oiling categories.

Habitat Very Light | Light | Moderate | Heavy Total
Seawalls 13 24 37 4 78
Sand/Mud Substrate 18 11 10 6 45
Coarse Substrate 37 18 9 5 69
Marsh 70 20 2 96
Total 138 73 60 17 288"

* The total length is greater than the total length of oiled shoreline because some segments have
two habitat types present.
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On 16 December 2005, Dr. Ann Rhoads with the Morris Arboretum of the University of
Pennsylvania surveyed the tidal mud flats and lagoons of Little Tinicum Island. Plants on the
tidal flats included dormant leaves of spatterdock (Nuphar advena), sweetflag (Acorus calamus),
arrowhead (Sagittaria rigida), arrow-arum (Peltandra virginica), and dwarf spike-rush
(Eleocharis parvula). The leaves of many, but not all, of these plants exhibited black deposits of
oil. Oil deposits were also observed on vegetation, rocks, debris, and the sand along the high tide
line; the intensity of the deposits varied depending on the exposure of each section of shoreline.
Those areas most open to the east (upstream direction) were the most severely affected. Thick
black oil coated the lower 1 to 3 feet of dead stems of common reed (Phragmites australis),
purple loosestrife (Lythrum salicaria), swamp-mallow (Hibiscus moschuetos), and smartweed
(Polygonum sp.). Stems and exposed roots of woody plants, including shrubs such as arrow-
wood (Viburnum dentatum), groundsel-tree (Baccharis halimifolia), black elderberry (Sambucus
canadensis), false indigo (Amorpha fruticosa), and trees were also coated to a height of about 12
inches at the base. In a few areas near the east (upstream) end of the island, oil had soaked into
the sand and gravel surface just below the high tide line forming an asphalt-like crust.

Wildlife Response and Rescue Operations

Immediately following the spill, search teams began patrolling oiled shoreline areas and
coordinating observations of dead and oiled wildlife with response/cleanup crews, wildlife
ground survey crews, and Tri-State Bird Research and Rescue in Delaware. Wildlife
rehabilitation was conducted at the Frink Center for Wildlife in Newark, Delaware, and the John
Heinz Wildlife Refuge in Philadelphia. By May 2005, a number of oiled birds were observed
(Figure 7); 206 birds were collected dead or died at the rehabilitation center, and 337 birds were
rehabilitated and released alive (E. Marek, personal communication) (Table 3). Other dead
wildlife recovered included three turtles, one squirrel, one opossum, one red fox, and one
woodchuck (E. Marek, personal communication). Search teams also recovered 23 dead fish,
oiled to varying degrees, including two bullhead catfish (Ameiurus nebulosus), two striped bass
(Morone saxatilis), 15 white perch (Morone americana), and one gizzard shad (Dorosoma
cepadianum) (E. Marek, personal communication).

Figure 7. Observed oiled birds.
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Table 3. Summary of recovered birds from the rehabilitation center.

Species Rehabilitated/Released Dead
American black duck 2 1
Blue-winged teal - 1
Duck sp. - 2
American coot - 1
Mallard 11 25
Bufflehead 3 1
Canvasback - 1
Long-tailed duck - 1
Ruddy duck - 1
Black scoter - 1
Double-crested cormorant - 9
Northern gannet - 1
Great black-backed gull - 2
Gull sp. - 22
Herring gull 7 26
Ring-billed gull 25 17
Belted kingfisher - 3
Canada goose 287 80
Mute swan - 1
Snow goose 2 6
Great blue heron - 2
Unidentified - 2
Total Wild 337 206
Domestic geese 32 1
Domestic ducks 36 1

Wildlife Ground Surveys
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Trustees and the RP conducted more than 3,400 ground surveys between 30 November 2004 and
10 January 2005 to estimate the extent and degree of oiling of non-recovered wildlife (NOAA
2006). Nearly 157,500 birds were counted; about 16,500 (10 percent) had some degree of oiling.
About 72 percent of all oiled birds observed had trace or light oiling; 19 percent of oiled birds
were moderately oiled; and 9 percent of oiled birds were heavily oiled.

The most common species observed are reported in Table 4. Geese represented nearly half of all
observed oiled birds. Canada geese, mallards, and gulls made up 91 percent of observed oiled




Table 4. Most common birds observed oiled during ground surveys.

Species Name

Total Oiled Birds Observed

Percent of all Oiled Birds

Canada Goose

Great black-backed gull

Herring gull

Mallard

Ring-billed gull

8041
469
915
447

5422

49

3

33

Acerial Bird Surveys

Trustees and the RP conducted 11 aerial surveys between 28 November 2004 and 28 December
2004 to assess the species composition and abundance of birds in the spill area (NOAA 2006).
The number of birds observed during each of these surveys, along with the general location of
the flight, is presented in Table 5. Total observed birds ranged from about 2,600 on 3 December
2004 to nearly 100,000 on 5 December 2004. While these counts do not reflect a standard flight

time or area covered, in general, more birds moved into the area in December as it became

colder.
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Table 5. Aerial bird survey summary. Counts by species are presented in NOAA (2006).

Number of . .
Date Birds Observed Predominant Species Observed Area Surveyed
28-Nov 3.392 Black ducks, mallards, buffleheads, gulls, Canada Portion of npﬂh
geese N.J. shoreline
Portion of north
29-Nov 7,555 Black ducks, gulls, Canada geese NJ. shoreline
30-Nov 5,030 Black ducks, mallards, ruddy ducks, buffleheads, N.J. anfi Pa.
gulls, Canada geese shorelines
Black ducks, green-winged teal, mallards, ruddy Del. and N.J
2-Dec 59,123 ducks, buffleheads, gulls, Canada geese, snow T
shorelines
geese
3-Dec 2,577 Mallards, gulls, Canada geese Pa. shoreline

Black ducks, gadwall, green-winged teal, mallards,
5-Dec 98,245 pintails, buffleheads, ruddy ducks, scaup, gulls,
gannet, Canada geese, snow geese, swans

N.J., Pa., and Del.
shorelines

9-Dec 12,716 Black ducks, green-winged teal, mallards, pintails, Portions of N.J.

ruddy ducks, gulls, Canada geese and Pa. shoreline
13-Dec 17.825 Black ducks, green-winged teal, mallards, pintails, North N.J. .and
gulls, Canada geese Pa. shoreline
15-Dec 70.209 Black ducks, green-winged teal, mallards, gulls, Del. and squth
Canada geese, swans, snow geese N.J. shorelines
16-Dec 51.096 Black ducks, green-winged teal, mallards, pintails, Del. and south
’ gulls, Canada geese, greater white-fronted geese N.J. shorelines
21-Dec 19,516 Black ducks, mallards, pintails, canvasback, North N.J 3 and
merganser, gulls, Canada geese Pa. shorelines

Lost Recreational Use

Following the incident, the states of Delaware and New Jersey closed certain areas to hunting
and the USCG closed portions of the Delaware River to boat traffic. State lands in Delaware
were closed to hunting as far south as Cedar Swamp Wildlife Area. In New Jersey, most areas
within 5 miles of the river—from the Tacony-Palmyra Bridge to the nuclear power facility in
Salem, New Jersey—were closed to hunting. The closures were in effect for about 2 weeks.

As part of the preassessment effort, the Trustees and RP collected data to determine the potential
for loss of human uses, including hunting, boating, fishing, crabbing, and beach and other
shoreline use. Shoreline use was documented during several overflights. Interviews with marina
owners were conducted to determine the potential impacts to recreational boating. In general, the
level of recreational boating at the time of the incident appeared low, although some boat-based
fishing typically continues throughout the year. Sporadic problems with oil were also reported at
marinas in the area.
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4.2 - Trustee Determination Based on Preassessment Findings

Based on findings summarized in Section 4.1 and detailed in the Trustees’ Final Preassessment
Data Report (NOAA 2006), the Trustees determined that the following four types of natural
resources or services were injured, or were likely to be injured, by the Athos incident: (1)
shorelines; (2) birds and wildlife; (3) aquatic resources; and (4) recreational use. The Trustees
also determined that a number of potential restoration actions exist to compensate for the losses
and, consistent with the OPA regulations (15 CFR 990), proceeded with injury assessment and
restoration planning efforts.

4.3 - Injury Assessment Strategy

The goal of injury assessment is to determine the nature and extent of injuries to natural
resources, thus providing the technical basis for evaluating and scaling restoration actions. OPA
defines injury as “an observable or measurable adverse change in a natural resource or
impairment of a natural resource service.” “Loss of use of natural resources,” i.e., diminished
quantity and/or quality of recreational use of natural resources, is also a compensable injury
under OPA.

The Trustees worked cooperatively with the RP to assess losses in each of the four categories of
injury — shorelines, birds and wildlife, aquatic resources, and recreational use. Assessments
focused on determining both the magnitude of the injury and the time to full recovery. This
analysis was accomplished for birds by multiplying the number of lost animals’ by the recovery
period to generate the units of bird-years. For shoreline, intertidal, and benthic habitats, injuries
were quantified as service acre-years, where a service acre-year is the flow of benefits that one
acre provides over the period of 1 year. Recreational losses were calculated as the number of
trips not taken to the spill zone and the diminished value of trips that were taken, expressed in
dollars. All injury estimates in future years were discounted at 3 percent per year (NOAA 1999),
summed, and added to the injury in the year of the spill, yielding an estimate of total injury.
People have a rate of time preference and prefer to use or consume goods and services in the
present rather than postpone their use or consumption to some future time. Discounting is used to
make dollars, resource service flows, and other units that occur in different time periods
comparable. The discounted values from different time periods are then in a common unit and
can be summed. All of these methods produce an estimate of direct plus interim (from the time
of injury until full recovery) losses of resources resulting from the oil.

Federal and state scientists and consultants with damage assessment experience conducted the
injury assessments. Each assessment was conducted in full cooperation with the RP, with the
goal of reaching consensus among all parties. In the end, each assessment concluded with
consensus among the Trustee representatives. Where technical disagreement with the RP
occurred, the Trustees placed the RP comments, along with Trustee responses, in the
Administrative Record (AR), where they are available for public review (see Section 2.1.1.4).

? The number of birds killed included both the direct (i.e., dead adults) and indirect losses (i.e.,
lost productivity due to mortality and reproductive failure of fledged young, see Section 4.3.2).
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Prior to finalizing the four assessments, the Trustees retained outside experts to peer review the
injury reports, the RP comments, and Trustee responses to those comments. Where appropriate,
the Trustees modified each report to address peer review comments prior to final approval. Final
injury reports and peer review comments were then placed into the AR, where they are available
for public review (see Section 2.1.1.4).

The Trustees recognize that there is some uncertainty inherent in the assessment of impacts from
oil spills. While in certain instances collecting more information may increase the precision of
the Trustees’ assessment of the Athos impacts, the Trustees believe that the type and scale of
restoration actions would not substantially change as a result of further study. Throughout the
assessment process, the Trustees sought to balance the desire for more information with the
reality that further study would delay the implementation of the restoration projects, at the
expense of the local environment and those who use and enjoy the area’s natural resources. As
part of the planned restoration efforts, the Trustees will conduct a comprehensive monitoring
effort to evaluate the effectiveness of the restoration projects.

The following sections of this draft Plan summarize each of the four injury assessments.
4.3.1 - Shoreline Injury Assessment

The shoreline injury assessment focused on (1) determining the geographic extent and degree of
oiling by habitat type and (2) quantifying ecological service losses based on the degree of initial
injury and rate of recovery of mainstem shoreline, intertidal, subtidal areas, and tributary
systems. Shorelines specifically include seawall, sand/mud substrate, coarse substrate, and marsh
habitats. Tributaries, which were treated as one system or habitat type, include shorelines,
wetlands, intertidal flats, and shallow benthic habitats. SCAT survey data, Trustee follow-up
surveys, chemical analyses of the oil and sediment, information on cleanup methods and chronic
oil exposure after cleanup, life histories of the associated fauna and flora, and relevant studies
from past spills were used to delineate oiled shoreline areas and determine the ecological service
losses resulting from this incident.

Geographic Extent and Degree of Oiling

SCAT surveys and supplemental ground and aerial observations indicated that about 280 miles
of shoreline (see Section 4.1) and nearly 1,400 acres of intertidal and tidal habitat (Table 6) were
exposed to Athos oil. The river shoreline consisted of four general habitat types: seawalls,
sand/mud substrates, coarse substrates, and marshes. The majority of shoreline habitats exposed
to oil were coarse substrate (137 acres) and marshes (116 acres). The intertidal areas, which were
delineated off heavily and moderately oiled shorelines, consisted of sand/mud substrate. The
degree of shoreline and tidal flat oiling ranged from very light, to light, moderate, and heavy.
Intertidal oiling was either light or very light (Table 6).
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Table 6. Total estimated shoreline and tributary area (acres) exposed to Athos oil.

- Percent of
. Oiling . Lower . Total by
Habitat Level Shoreline Intertidal Tidal Flat Habitat T_o_tal
Oiling
Very Light 8.66 8.66 0.50
Seawalls Light 17.72 17.72 1.02
Moderate 30.46 30.46 1.76
Heavy 2.54 2.54 0.15
Subtotals 59.38 59.38 3.43
Very Light 7.39 55.69 677.43 740.51 42.83
Sand/Mud Light 9.98 26.94 279.54 316.46 18.30
Substrate Moderate 9.94 205.48 215.42 12.46
Heavy 8.24 135.20 143.44 8.30
Subtotals 35.55 82.63 1,297.65 1,415.83 81.89
Very Light 16.23 16.23 0.94
Coarse Light 66.08 66.08 3.82
Substrate Moderate 36.91 36.91 2.13
Heavy 18.01 18.01 1.04
Subtotals 137.23 137.23 7.94
Very Light 51.83 51.83 3.00
Light 40.89 40.89 2.36
Marsh
ars Moderate 17.22 17.22 1.00
Heavy 6.53 6.53 0.38
Subtotals 116.47 116.47 6.74
TOTAL MAINSTEM HABITATS 1,728.91
Very Light 583.25 583.25 30.71
Tributaries Light 1,216.08 1,216.08 64.03
Moderate 99.90 99.90 5.26
TOTAL TRIBUTARY HABITATS 1,899.23

Six tributaries were also exposed to Athos oil. SCAT data for these areas, however, were more
limited, and degree of oiling was generally less than mainstem shoreline areas. Consequently,
oiled tributaries were treated as entire systems (i.e., one habitat type), where open water, isolated
wetlands, wetland fringe along the shoreline, and associated tidal flats were assigned an
appropriate oiling category based on aerial observations of the extent and thickness of sheens,
SCAT surveys, and other ground observations. The six tributary systems exposed to Athos oil
totaled nearly 1,900 acres, with the degree of oiling ranging from very light to moderate (Table

6).
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Table 6 summarizes the estimated shoreline and tributary area exposed to Athos oil. More
information on the methods to estimate the area of exposure for each habitat type and degree of
oiling is provided in the final Shoreline Injury Assessment (Shoreline Assessment Team 2007).

Quantification of Losses

Mainstem shoreline, intertidal, subtidal, and tributary injuries were quantified as service acre-
years, where a service acre-year is the flow of benefits that 1 acre provides over the period of 1
year. For each habitat type, a Habitat Equivalency Analysis (HEA) model was developed to
calculate the loss of ecological services, expressed in discounted service-acre years (DSAYSs).
HEA is a resource-to-resource scaling method to determine compensation for lost services based
on the quantification of incident-related natural resources injuries. The following summarizes the
injury quantification for each oiled habitat type, including the Trustees’ determination of the
initial impact and rate of recovery.

Seawalls

Approximately 59 acres of seawalls were oiled and/or affected by cleanup operations, with the
majority observed as moderately oiled (30 acres) (Table 6). Oil attached to the dry, rough surface
of the seawalls in a band above the high tide line. Shoreline cleanup consisted of high-pressure,
hot-water flushing of the oil.

Table 7 presents the recovery over time and the number of DSAY's lost for each seawall oiling
category. Initial losses of very lightly and lightly oiled seawalls were estimated to be at 5 and 15
percent of baseline, respectively. Few of these areas were subject to cleanup efforts, and the
majority of the oil was removed by natural weathering processes within the first year. Very light
and light oiling could have removed some habitats as suitable settling locations for invertebrates,
however the majority of the seawalls functioned normally.

Seawalls that were moderately or heavily oiled experienced a much higher loss of primary
production as well as a loss of invertebrates that depend on the algae for food. Initial loss of
services due to moderately and heavily oiled seawalls was estimated to be 100 percent through
the first 6 months after the spill because of the initial oiling and the effects of high-pressure, hot-
water flushing cleanup operations. One year following the spill, the loss of services was
estimated to be at 15 percent, reflecting the rapid recruitment of short-lived species. Because
both moderately and heavily oiled seawalls were mostly treated with high-pressure, hot-water
flushing in the spring of 2005, they have the same loss of services and recovery rates. Services
provided by moderately and heavily oiled seawalls were estimated to have recovered by 2 years
following the spill.

Based on the HEA parameters described above, total injury to the 59 acres of oiled seawalls was

calculated as 30.3 DSAYs (Table 7). A full description of the assessment of seawall losses is
provided in the final Shoreline Injury Assessment (Shoreline Assessment Team 2007).
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Table 7. Estimated recovery rate and number of DSAY's lost for oiled seawalls.
- Services Present Post Spill
Oiling Degree Acres DSAYs
0.5yr lyr 2yrs
Very Light 8.66 0.95 1 0.32
Light 17.72 0.85 1 1.97
Moderate 30.46 0 0.85 1 25.87
Heavy 2.54 0 0.85 1 2.16
Total 59.38 30.32
Sand/Mud Substrates

Approximately 1,416 acres of sand/mud substrates—including shoreline, intertidal, and tidal
flats—were exposed to oil, of which 677 acres, or 48 percent, were very lightly oiled tidal flats
(Table 6). On seawalls and other hard substrates, the effluent from flushing exposed the entire
intertidal zone to oil. On beaches, the viscous oil coated the sediments, particularly gravel, and
penetrated sandy sediments where it accumulated. Small tar balls that readily spread into sheens
continued to be released from heavily oiled beaches throughout 2005. As late as September
2005, oil droplets and larger deposits of oil were observed in the sandy and muddy intertidal
sediments at multiple locations along heavily oiled shorelines in Pennsylvania. This chronic
release was a significant source of fouling to intertidal communities.

Table 8 presents the recovery over time, and the number of DSAYs lost for each sand/mud
substrate oiling category. The loss of services for very lightly and lightly oiled areas was
estimated to be 50 percent of baseline for the first 6 months after the spill. This category is
dominated by tidal flats fronting heavily and moderately oiled shorelines that were constantly
exposed to oil slicks, droplets, and sheens released from the shoreline. One year following the
spill, the loss of services was estimated to be at 25 percent of baseline, based on the observations
of oil droplets and sheens on all such tidal flats visited in September 2005, and the relatively
short life history of most species associated with these habitats in the lower river. By the third
year following the spill, services were expected to have recovered, assuming that the stranded oil
would have weathered enough to prevent significant releases after year two, which would allow
affected resources to recover by year three."

Moderately and heavily oiled sand/mud substrates were estimated to have 100 percent loss of
services 6 months after the spill. Based on best professional judgment, the stranded oil would
have directly smothered and killed intertidal organisms, and the intensity of cleanup required to
remove the viscous, persistent oil would have affected any remaining organisms and restricted
use until termination of cleanup activities. Similar to the lighter oil categories, these two
categories were estimated to recover within 3 years; however, the rate of return of services to
baseline was estimated to be slower, leading to higher overall interim losses.

10 A full site visit has not been undertaken since 2005.
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Based on the HEA parameters described above, total injury to the 1,416 acres of sand/mud
substrates was calculated as approximately 1,117 DSAYSs (Table 8). A full description of the
assessment of sand/mud substrates losses is provided in the final Shoreline Injury Assessment

(Shoreline Assessment Team 2007).

Table 8. Estimated recovery rate and number of DSAY's lost for oiled sand/mud substrates.

Oiling Degree Acres Services Present Post Spill DSAYS
0.5yr lyr 2yr 3yr
Very light 740.51 0.5 0.75 0.95 1 443.02
Light 316.46 0.5 0.75 0.9 1 204.24
Moderate 215.42 0 0.5 0.8 1 278.06
Heavy 143. 44 0 0.5 0.75 1 191.91
Total 1,415.83 1,117.24

Coarse Substrate

Approximately 137 acres of coarse substrate were exposed to oil, with the majority being lightly
oiled (66 acres) (Table 6). This habitat was dominated by riprap, where cleanup was difficult and
often involved intensive high-pressure, hot-water flushing. In September 2005, tarry oil layers
and oil droplets in the underlying sediments were observed in all heavily oiled riprap areas
visited.

Table 9 presents the recovery over time, and the number of DSAYs lost for each coarse substrate
oiling category. Very lightly oiled areas were estimated to have a 25 percent loss of services 6
months after the spill, a 15 percent loss after 1 year, a 5 percent loss after 2 years, and complete
recovery 3 years following the spill. For lightly oiled coarse substrates, the injury was estimated
at a loss of 50 percent of services 6 months after the spill, a 25 percent loss after 1 year, a 10
percent loss after 2 years, and full recovery after 3 years. These recovery estimates were based
on direct smothering effects of the oil and the short life history of fauna associated with these
mostly man-made habitats.

Heavy and moderately oiled coarse substrates were estimated to have 100 percent loss of
services until 6 months after the spill. All fauna was predicted to be smothered in oil and likely
experience high mortality from both the oil and subsequent high-pressure, hot-water flushing
during cleanup. The habitat would not be available for shorebirds until termination of cleanup
activities. Lost services were estimated to be at 50 percent of baseline at 1 year following the
spill, reflecting both the recovery of some services after the initial impacts and on-going impacts
resulting from persistent oil on the riprap blocks and chronic exposures to oil released during
2005. Lost services were estimated to be 25 percent at 2 years and 10 percent by the third year.
Moderately oiled coarse substrate shorelines were estimated to fully recover after 4 years.
Heavily oiled coarse substrate would likely have minor injuries extending out to 5 years after the
spill.
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Based on the HEA parameters described above, total injury to the 137 acres of oiled coarse
substrates was calculated as approximately 127 DSAYs (Table 9). A full description of the
assessment of coarse substrate losses is provided in the final Shoreline Injury Assessment
(Shoreline Assessment Team 2007).

Table 9. Estimated recovery rate and number of DSAY's lost for oiled coarse substrates.

Oiling Degree | Acres Services Present Post Spill DSAYS
0.5yr lyr 2yr 3yr 4yr Syr
Very light 16.23 0.75 0.85 0.95 1 5.53
Light 66.08 0.5 0.75 0.9 1 42.65
Moderate 36.91 0 0.5 0.75 0.9 1 52.76
Heavy 18.01 0 0.5 0.75 0.9 0.99 1 25.90
Total 137.23 126.84

Marsh

Approximately 116 acres of marsh were exposed to oil, with about 93 acres, or 80 percent, very
lightly or lightly oiled (Table 6). Oil that stranded in the marshes mostly coated the intertidal
vegetation and debris and, along moderately and heavily oiled shorelines, stranded and persisted
on the sediments. In September 2005, the Trustees observed oil released from marsh soils when
disturbed, indicating on-going oil exposure to both epifauna and infauna in these habitats
(Shoreline Assessment Team 2007).

Table 10 presents the recovery rate over time and the number of DSAY's lost for each marsh
oiling category. Very lightly oiled marsh was estimated to have lost 25 percent of services 6
months after the spill occurred, as a result of the oil coating vegetation. After 1 year, services
would have recovered to 95 percent of pre-spill conditions, reflecting the return of most
associated fauna. Full recovery was expected within 2 years after the spill. Lightly oiled marshes
followed a similar pattern but had an estimated 50 percent of services lost and 25 percent lost 1
year after the spill.

For moderately and heavily oiled marshes, service losses were estimated to be 100 percent for
the first 6 months, until new vegetation emerged to replace oiled vegetation. Oil would have
smothered most organisms within the oil band and wildlife would not have been able to use the
area for feeding. Moderately oiled marshes were estimated to lose 25 percent of services 1 year
after the spill, 5 percent loss of services after 2 years, and recover after 3 years. Heavily oiled
marshes we