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EXECUTIVE SUMMARY

On April 7, 2000, a ruptured pipeline spilled about 140,000 gallons of oil at the Potomac Electric
Power Company Chalk Point generating facility in Aquasco, Maryland. Under the federal Oil
Pollution Act, four government agencies—the National Oceanic and Atmospheric
Administration, U.S. Fish and Wildlife Service, Maryland Department of Natural Resources, and
Maryland Department of Environment—are responsible for restoring natural resources injured by
the spill. These agencies act as Trustees on the public’ s behalf to conduct a natural resource
damage assessment to determine the nature and extent of injuries to resources and the restoration
actions needed to reverse the losses resulting from this spill.

Final Plan to restore the resources

Thisfinal Restoration Plan describes the injuries and restoration actions selected by the Trustees
to restore the losses. Restoration projects were selected following review of public comments on
proposed restoration aternatives presented in the May 8, 2000 draft Restoration Plan. This final
Plan was developed cooperatively among the Trustees, Pepco and ST Services (respectively, the
owner and operator of the pipeline).

What wasinjured?

Studies conducted by the Trustees and other experts identified the following injuriesto natural
resources and recreational services from the spill:
- Wetlands — 76 acres lightly, moderately, or heavily oiled
Beaches — 10 acres of shoreline lightly, moderately or heavily oiled
Ruddy ducks — 553 estimated dead
Other birds — 143 estimated dead
Diamondback terrapins —122 estimated dead and a 10% reduction in hatchlings for year 2000
Muskrats — 376 estimated dead
Fish and shellfish — estimated total biomass loss of 2,464 kg (5,432 Ibs)
Benthic communities — estimated total biomass loss of 2,256 kg (4,974 |bs)
Recreational services— an estimated 125,000 trips on the river affected by the spill

How wererestoration alternatives evaluated and selected?

The Trustees considered numerous restoration alternatives to compensate the public for spill-
related injuries. Each proposed project was evaluated using the following criteria:

Cost to carry out the aternative,

Extent to which the 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,

Likelihood of success,

Extent to which the alternative will prevent future injury as a result of the incident and



avoid collateral injury as aresult of implementing the alternative,

Extent to which the dternative benefits more than one natural resource and/or service,
Effect of aternative on public health and safety,

Compliance with applicable federal and state laws and policies,

Possihility for integration with existing management program,

Affect on adjacent or nearby land uses,

Site ownership,

Logistical considerations,

Consistency with local, regional, and national restoration goals and initiatives, and
Longevity of the project.

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

Create tidal marsh

Create about six acres of intertidal marsh wetland adjacent to Washington Creek, atributary
of the Patuxent River, located south of Chalk Point. This wetland would be similar to those
impacted by the spill and provide habitat for juvenile fish, shellfish, birds, and mammals;
improve water quality by filtering sediments and other pollutants from the water column; and
provide storm surge and flood protection.

Enhance shoreline beach
Create roughly one acre of beach habitat to benefit diamondback terrapins and other
organisms.

Acquire and restore ruddy duck nesting habitat

Restore ruddy duck nesting habitat and acquire perpetual protective easements in areas of the
Prairie Pothole Region of the Midwest. Ruddy ducks breed in wetlands located in the
Midwest and southern Canada and migrate to the Chesapeake Bay to spend the winter.
Restoring and protecting their nesting habitats will enhance ruddy duck populationsin the

Bay.

Create an oyster reef sanctuary

Create roughly five acres of oyster reef sanctuary in the Patuxent River to address injuries to
fish, shellfish, birds (excluding ruddy ducks), and benthic communities. 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.

Improve recreational opportunities
The Trustees will implement the following projects to address the estimated 125,000 river
trlps that were affected by the spill:
Create two canoe/kayak paddle-in campsites on the Patuxent River, one north of Golden
Beach and one at Milltown Landing,
Establish a disabled-accessible kayak/canoe launch at Greenwell State Park,
Improve recreational opportunities at Maxwell Hall Natural Resource Management Area,
Improve the Forest Landing boat ramp,
Rebuild the King's Landing boardwalk and provide canoes for ariver education program,
Build afishing pier at Cedar Haven Park, and
Establish boat access at Nan's Cove, located just north of Broomes Idand.
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CHAPTER 1.0. INTRODUCTION

Thisfinal Restoration Plan and Environmental Assessment (Restoration Plan/ EA) was
prepared by state and federal natural resource trustees responsible for restoring natural
resources’ and resource services’ injured by the April 7, 2000 oil spill at the Potomac
Electric Power Company (Pepco) Chalk Point generating facility. The purpose of
restoration, as outlined in this final Restoration Plan/ EA, is to make the environment and
the public whole for injuries resulting from the spill by implementing restoration actions
that return injured natural resources and services to baseline (or prespill) conditions and
compensate for interim losses.

The natural resource trustees for this oil spill include four federal and state agencies: the
National Oceanic and Atmospheric Administration (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 Maryland Departments of the Environment (MDE)
and Natural Resources (MDNR), which share responsibilities for natural resources and
their supporting ecosystems belonging to, managed by, controlled by, or appertaining to
the state of Maryland.

At the time of the spill, the pipeline was owned by Pepco and operated, at least in part, by
Support Terminal (ST) Services. Under the federal Oil Pollution Act of 1990 (OPA),
these Responsible Parties (RPs) are liable for the costs of conducting a natural resource
damage assessment, as well as the costs of implementing the Trustees' preferred
restoration actions identified in this final Restoration Plan/ EA.

The Trustees, in cooperation with the RPs, have assessed the injuries resulting from this
incident, evaluated a range of restoration alternatives based on criteria established under
OPA, and proposed for public review and comment preferred restoration alternativesin a
draft Restoration Plar/ EA (dated May 8, 2002). After consideration of comments

! Natural resources are defined under OPA 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.

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



received on the preferred alternatives, the Trustees selected final restoration projects that
will make the environment and public whole for natural resource injuries and losses of
services resulting from the incident. Both the preferred and non-preferred alternatives are
described in Chapter 5 of this final Restoration Plan/ EA.

After analysis of the public comments on the draft Restoration Plan/ EA, the Trustees
determined that the Restoration Plan could be adopted. The Trustee Adoption Resolution
is provided in Appendix 7. A Finding of No Significant Impact determination by the
federal Trusteesis provided in Appendix 8.

1.1 Overview of thelncident

On April 7, 2000, at approximately 6 pm eastern daylight time, aleak was detected in a
12-inch underground pipeline that supplies oil to the Pepco Chalk Point generating
facility in Aquasco, Maryland. Approximately 140,000 gallons of fuel oil spilled from
the ruptured pipeline into Swanson Creek, a small tributary of the Patuxent River (Figure
1). The spilled oil was a mix of Number 6 fuel, the oil normally transported by the
pipeline to generate electricity, and Number 2 fuel, much lighter oil that was being used
to flush the pipeline as part of a cleaning process.

Pepco, the Environmental Protection Agency (EPA), and MDE began containment and
clean-up following the April 7 spill. Initial response actions were focused in Swanson
Creek, and included deployment of protective booms to limit the spread of oil and the use
of vacuum trucks and tanks to collect the discharged oil. On the night of April 8, severe
weather conditions caused oil to breach and/or crest over the booms that had been
deployed (EPA Clean-up Order, May 1, 2000), spreading oil into the Patuxent River,
approximately 17 linear miles downstream. About 40 miles of environmentally sensitive
downstream creeks and shorelines along the Patuxent River were oiled.

State and federal natural resource Trustee agencies aso responded to the spill and
observed potential indicators of injury from the effects of the release. Marsheswere
observed to have been exposed to black oil or sheen, birds were observed to have been
oiled, and survey teams collected dead birds, fish, muskrats and other animals. Asa
result of health concerns associated with the possible consumption of contaminated
shellfish by the public, MDE implemented an emergency health advisory for fishing and
the temporary closure of harvesting for oysters and clams in the Patuxent River north of
the Thomas Johnson Bridge. A Precautionary Beach Advisory urging residents not to use
beaches and shorelines impacted by the spill was also issued by MDE.

Based on information and data collected immediately following the spill, the Trustees
initiated a damage assessment pursuant to Section 1006 of OPA to determine the nature
and extent of injuries to natural resources and services. Pepco and ST Services were
active and cooperative participants in these efforts.



1.2 Summary of Natural Resource Injuries

The Trustees conducted more than 25 separate studies from April 7, 2000 through

July 21, 2001 to assess the nature and extent of natural resource injuries and lost services
resulting from this spill. Principal investigators included state and federal scientists,
consultants with damage assessment experience, and local experts, including those from
the University of Maryland’' s Chesapeake Biological Laboratory and the Academy of
Natural Sciences Estuarine Research Center. The findings and injury estimates derived
from these studies are presented in Chapter 4 of this final Restoration Plan/ EA. Based
on thiswork, the Trustees believe that the spill caused injuries to natural resourcesin
Swanson Creek and the Patuxent River, including wetlands and beach shorelines, fish and
shellfish, benthic communities, birds, and diamondback terrapins. The spill also affected
recreational use. Table 1.1 summarizes the Trustees' injury assessment findings.

Figure 1. The Patuxent River.
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Throughout the injury assessment and restoration planning process, the Trustees used
available information, expert scientific judgment, focused studies, and literature on the
fate and effects of oil spillsto arrive at the best estimate of the injuries caused by the
spill. Thereis, however, some uncertainty inherent in the assessment of impacts from oil
spills. While in certain instances collecting more information may increase the precision
of the estimate of the impacts, the Trustees believe that the type and scale of restoration
actions would not substantially change as aresult of more research. The Trustees sought
to balance the desire for more information with the reality that further research would
delay the implementation of the restoration projects, at the expense of the local
environment, the citizens of Maryland, and others who use and enjoy the area’s natura
resources. As part of the planned restoration efforts, the Trustees will conduct a
significant monitoring effort, both to evaluate the effectiveness of the restoration projects,
and to ensure that the natural resources affected by the spill are recovering.

1.3 Summary of Preferred Restoration Alternatives

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

Restoration actions under OPA are termed primary or compensatory. Primary restoration
is any action taken to accelerate the return of injured natural resources and servicesto
their baseline condition. Trustees may elect to rely on natural recovery rather than
primary restoration actions where feasible or 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 studies 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.

3 As part of the clean up and response efforts, EPA replanted areas within the immediate vicinity of the
pipeline break. These actions could be considered primary restoration.



The Trustees and their scientific advisors considered 60 different restoration ideas and
aternatives with the potential to provide compensatory restoration. These were provided
to the Trustees by members of the Governor’s Citizen Advisory Committee, Patuxent
River Commission, appropriate federal, state, and local officials, RPs, and the public. All
of the restoration ideas and alternatives were evaluated based on selection criteria
developed by the Trustees consistent with the legal guidelines provided under OPA (15
C.F.R. 8990.54(a)). Chapter 5 of thisfinal Restoration Plan/ EA presents OPA-based
selection criteria developed by the Trustees for this spill, as well as a description and
evaluation of the restoration projects selected by the Trustees. Based on the Trustees
evaluation, eleven projects were selected for implementation. These are presented for

each category of injury in Table 1.1.

Table 1.1. Summary of injuries and restoration alternatives. Injury estimates are described
in Chapter 4 of this final Plan; restoration alternatives are presented in Chapter 5.

Injury Iniury Estimate Primary Preferred Compensatory
Category jury Restoration Restoration Alternative(s)
76 acres of brackish marsh
habitat (40.5 acres lightly
oiled, 12.0 acres Natural Recovery | Tidal Marsh Creation, Washington Creek
Wetlands and | moderately oiled, 23.4 (5.7 acres)
Beach acres heavily oiled)
Shorelines 376 muskrats Natural Recovery
10 acres oiled shoreline
(0.5 acre heavy, 6.4 acres | Natural Recovery
moderate, 3.2 acres light)
122 estimated dead and
10 percent loss of Shoreline Beach Enhancement, Washington
Diamondback hatchlings in the 2000 Creek (1.7 acres)
Terrapins cohort Natural Recovery
a Total injury estimate is
5,245 |ost discounted
terrapin years
Ruddy , Enhance and Protect Ruddy Duck Nesting
Ducks 553 birds Natural Recovery Habitat
Birds Other | 143 birds ( is
er irds (comprising
Birds | about 14 species) Natural Recovery
Fish and ] Create and Seed an Oyster Reef Sanctuary
Shellfish 2,464 kg lost biomass Natural Recovery | (4.7 acres)
Benthic .
Communities 2,256 kg lost biomass Natural Recovery
(1) Canoe/ Kayak Paddle-in Campsites
(2) ADA-Accessible Kayak/ Canoe Launch
12,704 lost trips (3) Maxwell Hall NRMA Recreational
Logt 112,359 trips with I mprovements
Recreational | diminished value. Natural Recovery | (4) Forest Landing Boat Ramp
Use Estimated dollar value loss (5) King's Landing Boardwalk and River

$453,500

Education Project
(6) Cedar Haven Fishing Pier
(7) Boat Access at Nan's Cove




CHAPTER 2.0. PURPOSE AND NEED FOR RESTORATION

Thisfinal Restoration Plan was prepared by the natural resource trustees to evaluate a
range of alternatives for restoring natural resource injuries and lost services resulting
from the April 7, 2000 oil spill at Chalk Point. Thisfinal Plan also serves as an
Environmental Assessment (EA) in compliance with the National Environmental Policy
Act (NEPA) (42 U.S.C. 884371 et seg.) and implementing regulations (40 C.F.R.
1501.3).

2.1 Authoritiesand Legal Requirements

The four federal and state agencies that prepared this final Restoration Plan/ EA --
NOAA, USFWS, MDE, and MDNR -- are designated pursuant to OPA (33 U.S.C.
§2706(b)) and the National Oil and Hazardous Substances Pollution Contingency Plan
(40 C.F.R. 88300.600 €t seq.) as Trustees for natural resources injured by the Chalk Point
oil spill. Asadesignated Trustee, each agency is authorized to act on behalf of the public
to protect and restore natural resources that have been threatened by releases of oil.

2.1.1 Overview of the Oil Pollution Act

OPA provides the statutory authority for natural resource trustees to carry out the
necessary studies and implement restoration projects, with reimbursement by the RPs, to
assess and recover damages and to plan and implement actionsto restore natural
resources and resource services injured or lost as aresult of a discharge of oil. The law
defines injury as “an observable or measurable adverse change in a natural resource or
impairment of a natural resource service”. Restoration, under OPA, means “restoring,
rehabilitating, replacing or acquiring the equivalent of injured natural resources and
services’” and includes both primary restoration (returning injured natural resources and
services to pre-spill (or baseline) conditions, and compensatory restoration (returning the
interim losses of natural resources and services that occurred from the date of the incident
until full recovery).

Pursuant to the natural resource damage assessment implementing regulations, a natural
resource damage assessment consist of three phases: (1) Preassessment; (2) Restoration
Planning; and (3) Restoration Implementation (15 C.F.R. Part 990). 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 natura
resources may have been injured as a result of the incident.

Based on information collected during the Preassessment, 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 EPA
for the Chalk Point incident), the Trustees next determine whether the oil spill response
actions would 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. Restoration
planning also may be necessary if injuries are not expected to continue but are suspected
to have 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, and
scale of, associated restoration actions. Natural resources are defined 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”.
Services (or natural resources services) means the functions performed by a natural
resource for the benefit of another natural resource and/or the public. This phase
provides the link between injury and restoration and has two basic 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. Asthe injury
assessment is being completed, the Trustees develop a plan for restoring the injured
natural resources and services. The Trustees must identify a reasonable range of
restoration alternatives, evaluate and select the preferred aternative(s), develop a draft
Restoration Plan/ EA presenting the alternative(s) to the public, solicit public comment
on the draft Restoration Plan/ EA, and consider those comments before issuing a final
Restoration Plar/ EA.

During the Restoration |mplementation phase, the final Restoration Plan/ EA is presented
to the RPs to implement or to fund the Trustees cost of implementing the Restoration
Plan/ EA, 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, or to seek reimbursement from the Oil Spill
Liability Trust Fund equal to the value of the damages. Damages include the cost of
conducting damage assessments (33 U.S.C. §2706(d)(1)(c)).

2.1.1.1 Coordination amongthe Trustees

Throughout the damage assessment and restoration planning process the four federal and
state Trustee agencies worked together to meet their respective natural resource trustee
responsibilities under OPA and other applicable federal law and state statutory and



common law. A June 2000 Memorandum of Agreement (MOA) signed by all of the
Trustees provided a framework for coordination by establishing a Trustee Council that
has been responsible for all natural resource damage assessment activities, including
restoration planning and implementation. The Trustee Council met on aregular basis.
While the Trustees requested that NOAA’s Damage Assessment and Restoration
Program assume the role of the Federal Lead Administrative Trustee and the overall
natural resource damage assessment coordinator, all 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. Accordingly, the Trustees delivered a formal invitation to Pepco and
ST Services on June 22, 2000. The RPs accepted the Trustees invitation, and a Trustee-
RP MOA was signed by the Trustees and RPs in September 2000.

The Trustee—-RP MOA provided the framework for a cooperative damage assessment (15
C.F.R. 8990.44(d)). Under this MOA, the Trustees and RPs formed a Natural Resource
Damage Assessment Council that included the four Trustees and two RPs. The Council
met regularly to review and discuss the progress of the injury assessment and restoration
planning efforts. Under the Trustee—-RP MOA, designated technical representatives of
Pepco and ST Services participated in Technical Work Groups established by the
Trustees to assist with the design of studies and interpretation of data. Information
collected by all parties was shared, as were the results of those analyses that were
undertaken independently by the Trustees and RPs. While the coordination between the
Trustees and RPs 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.

The Trustees also presented Pepco and ST Services with the draft Restoration Plar/ EA.
This action is consistent with OPA regulations, and is intended to provide the opportunity
for settlement of damage claims without litigation. RP comments on the draft
Restoration Plan/ EA and Trustee responses are included in Appendix 5.

2.1.1.3 Coordination with the Public

Throughout the injury assessment and restoration planning process, the Trustees have
provided the public with information on the status of injury assessment and restoration
planning efforts (Appendix 1). The Trustees published a Notice of Intent to Conduct
Restoration Planning in the Federal Register (Vol. 65, No. 28, pgs. 70698-70699,
November 22, 2000), stating that based on preassessment findings, they were proceeding
with restoration planning under OPA and opening an Administrative Record to facilitate
public involvement in the restoration planning process. The Trustees also worked
extensively with Pepco to disseminate information to the public; they conducted a
number of outreach activities, including numerous public meetings with EPA and Pepco;




and they contributed to five newdletters (called the Swvanson Creek Bulletin) that were
mailed to about 30,000 residents.

The Trustees aso worked closely with the Oil Spill Citizens Advisory Committee
established by Governor Parris Glendening. Trustee representatives attended all of the
Committee' s scheduled meetings, responded to their suggestions, concerns and needs for
information, and formally solicited their recommendations for (1) potential expertsto
peer review injury assessment studies and (2) restoration ideas that they considered
appropriate. The Trustees also co-hosted a technical workshop with the Committee to
present injury assessment methodologies to members of the local scientific community.
In addition to the Governor’s Committee, the Trustees aso coordinated their efforts with
the Patuxent River Commission, a state watershed commission charged with coordinating
state, local and federal efforts to restore and protect the Patuxent River.

The Trustees also placed information about the spill on their internet sites and made the
Administrative Record for the damage assessment available for public review at the
Pepco officesin St. Mary’s and Calvert counties, the Maryland Department of Natural
Resources, and the NOAA web site (www.darp.noaa.gov/neregion/chalkpt.htm).
Through all of the above-mentioned efforts, the public was able to obtain reports and fact
sheets for injury assessment studies, provide restoration ideas and aternatives to the
Trustees and identified agency contacts to obtain more information.

Public review of the draft Restoration Plan/ EA was also an integral component of the
restoration planning process. The Trustees provided the public with the draft Restoration
Plan/ EA on May 8, 2002. During the following 60-day public comment period, the
Trustees attended a public meeting in Calvert County and provided briefings for both the
Governor’s Citizens Advisory Committee and the Patuxent River Commission. The
Trustees responses to the written comments received on the draft Restoration Plan/ EA
are provided in Appendix 5.

2.1.1.4 Administrative Record

The Trustees compiled an Administrative Record, which contains documents considered
and/ or prepared by the Trustees during the restoration planning process. The
Administrative Record provided an opportunity for public participation in the restoration
planning 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 copy of the Administrative Record index is provided in Appendix 2 of this final
Restoration Plan/ EA. Administrative Record documents can be viewed at the following
locations:



Lighthouse Point Center Information Resource Center

30383 Three Notch Road MD Dept. of Natural Resources
Charlotte Hall, MD 580 Taylor Avenue, B-3

(301) 290-0946 Annapolis, MD 21401
1-800-685-1266 (410) 260-8830

fax (301) 290-0943 fax (410) 260-8951

Mon. - Fri. 9amto 5 pm Mon. - Fri. 8 amto 4 pm

In addition, documents in the Administrative Record can also be viewed at the following
website: www.darp.noaa.gov/neregion/chalkpt.htm.

2.1.2 NEPA Compliance

Restoration of natural resources under OPA must comply with NEPA (42 U.S.C. §84371
et seq.) and its implementing regulations (40 C.F.R. 881500 et seg.). In compliance with
NEPA, the draft Restoration Plan also served as an Environmental Assessment (EA). As
such, it included a summary of the current environmental setting, described the purpose
and need for action, identified alternative actions and their potential environmental
consequences and summarized opportunities for public participation in the decision
process. Thisinformation was used to make athreshold 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 mgjor federal action
that may significantly affect the quality of the human environment).

As summarized in Appendix 5, no public comments were received that indicated that the
preferred restoration actions will significantly affect the quality of the human
environment. Based on the EA integrated into this plan, it was determined that the
proposed restoration action does not meet the threshold requiring an EIS. Based on the
evaluation of preferred alternatives in Chapter 5, a Finding of No Significant I mpact
(FONSI) determination was made by the federal Trustee agencies (Appendix 8).
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CHAPTER 3.0. AFFECTED ENVIRONMENT

This chapter presents a brief description of the physical, biological, and cultural
environment affected by the Chalk Point oil spill. The physical environment includes
approximately 40 miles of surface water, sediments, and shoreline along the mainstem of
the Patuxent River and associated tidal tributaries, marshes, and shoreline habitats
including (but not limited to) the mainstem of the Patuxent River, Swanson Creek, Indian
Creek, Trent Hall Creek, Washington Creek, Cremona Creek and Caney Creek. The
biological environment includes a wide variety of birds, fish, mammals, shellfish, and
other organisms. The federally recognized threatened bald eagle and Puritan tiger beetle
reside in the Patuxent River region. The diamondback terrapin, Maryland’s official state
reptile, is also of special interest to state and federal wildlife managers and is found
within the spill area.

3.1 Physical Environment

The 963-square-mile Patuxent watershed, located entirely in Maryland, drains into the
western shore of the Chesapeake Bay and is the next magjor tidal arm of the Bay upstream
from the Potomac River. There are 6,773 acres of coastal wetlands within the Patuxent
River watershed, accounting for 2.6 percent of the total area of coastal wetlandsin the
State and consisting mainly of fresh and brackish marsh wetlands (McCormick and
Somes, 1982). The portion of the Patuxent River watershed affected by the Chalk Point
oil spill (the Lower Patuxent) stretches through Prince George's, Charles, St. Mary's, and
Calvert counties. Coastal wetlands and associated estuaries are vital to commercial and
gport fisheries and shellfisheries. At least 60 percent of the species important to these
activities in Maryland are dependent on the estuarine environments during at least part of
their lives (Metzgar, 1973). Wetlands are aso transition zones from uplands to
deepwater aquatic systems. Wetlands also provide valuable ecological functions, such as
those of organic exporters or inorganic nutrient sinks (Mitsch and Gosselink, 1986).

The 113-mile Patuxent River, shown in Figure 1, isamgor tributary to the Chesapeake
Bay and meanders through seven counties in the state of Maryland. Major tributaries
contributing to the Patuxent River include the Western Branch, Little and Middle
Patuxent Rivers, in addition to two large water supply reservoirs that supply water to the
Washington, D.C., metropolitan area. The Lower Patuxent River watershed consists of
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moderately saline water. Low salinity conditions exist in the Middle Patuxent, while the
Upper Patuxent consists of both tidal and nontidal fresh water.

The Chalk Point spill released fuel oil into Swanson Creek (Figure 1), atidal tributary of
the Patuxent River approximately 23 miles from the mouth of the river at the Chesapeake
Bay. The main stem of the Patuxent River, associated shoreline habitats, and other
tributaries were impacted as far south as Broomes Iland, approximately 15 miles from
the site of the spill. The shoreline and riparian area is comprised of brackish marshes,
which are the predominant estuarine wetland type in Maryland (Tiner and Burke, 1995).

Table 3.1 provides additional information about the types of wetlands found in the
Patuxent River watershed. Within the freshwater marsh category, the most common
types of wetlands are smartweed/rice cutgrass, composed almost entirely of one or
several species of smartweeds or tearthumbs, and cattails, composed purely of the
common cattail (McCormick and Somes, 1982). The freshwater marsh wetlands are
generally farther north of the mouth of the Patuxent River or along tributaries that drain
into the Patuxent. Within the brackish high marsh category, the most common types of
wetland plants are cattails and salt marsh hay. The marshes, shrub swamps, swamp
forests, and submerged vegetation of coastal wetlands are the principal sources of food
for the animals that inhabit the waters of the Chesapeake Bay estuary, coastal bays, and
the nearshore ocean (McCormick and Somes, 1982). These habitats provide many other
benefits to society through fish and wildlife habitats, water quality maintenance
(pollution filter, sediment removal, oxygen production, nutrient recycling), aguatic
productivity, and socio-economic values such as flood control, wave damage protection,
shoreline erosion, water supply, and groundwater recharge (Tiner and Burke, 1995)

Table 3.1. Wetlands in the Patuxent River
watershed (from McCormick and Somes (1982)).
Category Acresof Wetland | Percentage
Shrub Swamp 461 6.8
Wooded Swamp 20 0.3
Freshwater Marsh 2,605 38.5
Brackish High Marsh 2,866 42.3
Brackish Low Marsh 449 6.6
Saline High Marsh 0
Saline Low Marsh 0
Open Water 177 2.6
Mudflat/Sandbar/Beach 23 0.3
Submerged Aquatics 51 0.8
Untyped Wetlands 121 18
Total 6,773 100
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The physical environment of the Patuxent River watershed is impacted by human
development. Human activities that can affect wetlands include livestock grazing, timber
harvesting, and drainage for agriculture and filling for industrial or residential
development. In addition, there are many natural threats to the wetlands ecosystem such
as subsidence (including the natural rise of sea level), droughts, hurricanes, tornados and
biotic effects (Tiner and Burke, 1995).

3.2 Biological Environment

The waters of the Patuxent River and its tributaries serve as important spawning or
nursery sites for many finfish and shellfish species such as spot, croaker, striped bass,
menhaden, herring, and shad, as well as clams, oysters, and blue crabs. Freshwater
Spawning marine species, such as striped bass and American shad, and many marine
spawners, including bluefish and menhaden, depend on wetlands for nursery, feeding,
and cover areas. Metzgar (1973) recognized irregularly flooded salt marsh as a highly
valued habitat for fishery resources based on usage by 21 species including prized
commercial and sport fish such as bluefish, striped bass, and white perch. Mgjor
tributaries of the Chesapeake Bay, including the Patuxent River, account for
approximately 90 percent of the striped bass spawned on the East Coast (Berggren and
Lieberman, 1997).

Benthic invertebrates, including oysters, clams, and crabs, are anong the most important
components of estuarine ecosystems and may represent the largest standing stock of
organic carbon in estuaries (Frithsen, 1989). Blue crab isthe most abundant and valuable
shellfish catch in Maryland, with a five-year average (1996 — 2000) harvest of 31.8
million pounds and an annual dockside value of $33.2 million (Chesapeake Bay
Commission, 2001). Blue crabs commonly use marshes, wetlands and submerged
aguatic vegetation in the Patuxent River as nursery grounds, and they seek refuge in these
areas when molting.

Wetlands provide year-round habitats for a host of resident and migratory bird species
and are particularly important breeding grounds, overwintering areas, and feeding
grounds for migratory waterfowl and numerous other birds. The Chesapeake Bay and its
associated wetlands have been the winter home of approximately one-third of all the
waterfow! using the Atlantic Flyway (Tiner and Burke, 1995). The abundance of
crustaceans, mollusks, and other invertebrates in the smooth cordgrass zone of the tidal
marsh provides food for herons, egrets, boat-tailed grackles, laughing gulls, seaside
gparrows, and other birds (McCormick and Somes, 1982). During the autumn and spring
periods of migration, waterfowl, including black ducks and green-winged and blue-
winged teal, are abundant on the brackish marshes along the bays in the upper
Chesapeake region of Maryland (McCormick and Somes, 1982). Fresh water tidal
marshes are common feeding grounds for red-winged blackbirds, bobolinks, rails, teals
and other ducks (Stewart, 1949; Meanly, 1975). In addition to the large numbers of
waterfowl that inhabit the Patuxent River watershed, ospreys and great blue herons
commonly nest in the impacted region near Swanson Creek. Other wildlife that inhabit
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Maryland’ s wetlands include mammals (e.g., muskrats), reptiles (e.g., turtles, lizards, and
snakes) and amphibians (e.g., toads, frogs, and salamanders) (Tiner and Burke, 1995).

3.2.1 Speciesof Special Concern

The Patuxent River watershed ecosystem provides particularly valuable habitat for the
bald eagle, a bird included on the federal list of threatened species. The section of
Swanson Creek and Patuxent River impacted by the spill is used by several pairs of
nesting bald eagles (McGowan, 2000). In total, six nests were identified within the spill
zone, three of which were active during the spill. The nesting period of the bald eagle is
generally from February 15 to August 1.

A second federally-recognized threatened species, the Puritan tiger beetle, is aso present
near the Patuxent River. Although this speciesis a member of the ecosystem affected by
the Chalk Point oil spill, available information indicates that they are located outside of
areas directly impacted by the spill.

Diamondback terrapins are also found along the Patuxent River. Although not currently
on the state or federal list of threatened species, terrapins are of special concern to the
state. Terrapins are long-lived animals (>40 years) with maturity at 4 to 7 years for males
and 8 to 13 years for females. They mate in April and May depending on water
temperatures. Their nesting season is roughly between early June and the end of July
when eggs are laid above the high tide line on many of the narrow, isolated sandy
beaches found along the fringes of Patuxent River salt marshes (Roosenburg, 1996).
Roosenburg (1994) reported nesting densities ranging from 240 to 1125 nests per hectare
in the Lower Patuxent River.

No plants listed under the Endangered Species Act were known to be impacted by the
spill.

3.3 Cultural Environment

The Patuxent River has been avital resource for the region for thousands of years.
Native Americans lived in the area as early as 7,500 B.C. Early European settlements
and plantations were established along the Patuxent River in the early 1600s (e.g., Jug
Bay Wetlands Sanctuary). Several locations along the Patuxent were significant sitesin
the War of 1812.

In addition to valuable cultural resources, the Patuxent River watershed supports a
considerable amount of recreational activity, including fishing, swimming, boating, and
picnicking. Recreationa anglerstook 3,722,018 fishing trips and caught 17,175,687 fish
within the state in 2000 (NMFS, 2000). National Marine Fisheries Service data indicate
that $63 million of fish were landed commercially in Maryland in 1999 (NMFS, 1999).
While available data are not sufficient to determine the contribution of economic activity
in the impact areato these statewide totals, the contributions are significant and depend
on a healthy ecosystem in the Patuxent River region.
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CHAPTER 4.0. INJURY DETERMINATION

This chapter describesthe Trustees' efforts to quantify the nature, extent and severity of
injuries to natural resources and recreational uses resulting from the April 7, 2000 oil
spill at Pepco’s Chalk Point facility. It begins with an overview of the data collected
immediately following the spill as part of the “preassessment”, followed by a description
of the Trustees damage assessment strategy. The remainder of this chapter presents
summaries of the injury assessment methods and results.

4.1 Overview of Preassessment Activitiesand Findings

The Trustees for the Chalk Point oil spill initiated preassessment activities on April 8,
2000, 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. The following
summarizes key preassessment activities and findings:

Shoreline Qiling Surveys: On-the-ground and aerial surveys from about four miles
upstream of Swanson Creek to the Thomas Johnson Bridge at Solomons, MD were
conducted to document the location, amount, and extent of oiling in Swanson
Creek and along the Patuxent River and itstributaries. These surveys indicated that
about 96 acres of beach shoreline, manmade shoreline and marsh habitat were
exposed to oil (Entrix, 2002a).

Oiled Wildlife Surveys: Survey teams walked the shoreline from April 9 through
April 16, 2000, recording the extent and degree of oiled wildlife, collecting dead
wildlife, and capturing oiled birds (if possible) for rehabilitation. An aerial survey
on April 12, 2000 provided information on bird populations in the area of the
Patuxent River from Eagle Harbor to the mouth of the Patuxent River. A separate
survey was also conducted to evaluate impacts of the oil spill on muskratsin
Swanson Creek. A total of 831 dead animals was collected, including 67 birds, 90
mammals, 25 reptiles, 539 fish, and 84 invertebrates (McGowan, 2000).
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Sediment Blotting: On April 29 and 30, 2000, a survey was conducted in the
Patuxent River and its tributaries to determine if oil was settling on the river
bottom. A weighted sorbent pad was pushed to the bottom sediments, retrieved,
and visually inspected for the presence of oil. Sixty-four locations in Swanson
Creek, Indian Creek, Trent Hall Creek, and the Golden Beach area were sampled at
depthsto 15 feet. Some oil was detected in the intertidal shoreline habitat (Entrix,
2002b).

Oil Properties and Fate: The spilled oil (a combination of Number 6 and Number 2
oils) was analyzed and determined to have the following physical properties:
specific gravity of 0.94 g/cc at 60°F; API Gravity of 18.4 at 60°F; and kinematic
viscosity of 287.53 centistokes at 60°F. To predict the amount of oil that
evaporated into the air and/or dispersed into the water column, NOAA modeled the
fate and effects of the spilled oil. Model resultsindicate that 31 percent of the
spilled oil evaporated into the air and 8 percent dispersed into the water column
within the first 5 days of the spill (Entrix, 2002b).

Shellfish, Crab, and Fish Tissue Surveys. The MDE implemented an emergency
closure for harvesting oysters and clams in the Patuxent River north of the Thomas
Johnson Bridge based on public health concerns associated with the consumption
of potentially contaminated shellfish. Shellfish, crab, and fish tissue samples were
subsequently collected from the Patuxent River and analyzed for concentrations of
polycyclic aromatic hydrocarbons (PAHS). The shellfish survey, conducted in
cooperation with aloca waterman, included 25 locations from north of Broomes
Island to Ramsey Creek, approximately 13 miles. The crab survey was conducted
by commercial watermen at 10 locations between Broomes Island and Eagle
Harbor. Pepco and MDE collected a variety of fish species by trawl following the
spill. Analyses of the tissue dataindicated that levels of petroleum substancesin
shellfish, crabs, and fish did not pose a human health risk (Entrix, 2002b).

Abiotic Surveys: On April 8, 2000, surface water and sediment samples were
collected at six locations in Swanson Creek to characterize the extent and
magnitude of PAHs in the spill area. On April 10, 2000, seven locationsin
Swanson Creek and six sites in the Patuxent River near the mouth of Swanson
Creek were sampled. From April 12 to 14, 2000, surface water samples were
collected at 26 stations and sediment samples were collected at 33 stations located
from about 4 miles upstream of Chalk Point to Broomes Island. Total PAH
concentrations in water samples ranged to 767.82 ug/l (Entrix, 2002b).

Based on information collected during the preassessment efforts summarized above, the

Trustees identified the following six categories of injury: (1) wetlands and beach
shoreline, (2) fish and shellfish, (3) benthic communities, (4) birds, (5) diamondback
terrapins and (6) recreational use. The Trustees determined that a number of potential
restoration actions exist to compensate for the losses and proceeded with injury
assessments.
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4.2 Injury Assessment Strategy

The godl of injury assessment isto determine the nature, extent and severity of injuriesto
natural resources, thus providing the technical basis for evaluating and scaling restoration
actions. The OPA defines injury as "an observable or measurable adverse changein a
natural resource or impairment of a natural resource service.” Diminution in the quantity
and/or quality of recreational use of natural resources also constitutes an injury as defined
by OPA regulations.

For each of the six injury categories, the Trustees selected appropriate assessment
procedures based on the: (1) range of procedures available under Section 990.27(b) of
OPA regulations (15 C.F.R. 8990.27(b); (2) time and cost necessary to implement the
procedures; (3) potential nature, degree, and spatial and temporal extent of the injury; (4)
potential restoration actions for the injury; (5) relevance and adequacy of information
generated by the procedures to meet information requirements of planning appropriate
restoration actions; and (6) input from local, state, and federal government officials, the
RPs, and academic and other experts knowledgeable about the affected environment.

Each injury assessment focused on determining both the magnitude of the injury (i.e.,
number of animals killed or area of habitat lost) and the time to full recovery. Thiswas
accomplished for some resources, such as terrapins, by multiplying the number of lost
animals by the recovery period to generate a number denominated in units such as
terrapin-years. For wetland and beach shoreline 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 one year. Injury assessments also considered “production foregone,”
measured as either the growth in organism biomass or number of offspring that would
have been produced in the absence of the spill. For recreational use, 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. Injury estimates in future years were
discounted at three percent per year (NOAA, 1999), summed, and added to the injury in
the year of the spill yielding an estimate of total injury. All of these methods produce an
estimate of direct plus interim (from the time of injury until full recovery) loss of
resources resulting from the oil.

Injury assessment studies were conducted by federal and state scientists, consultants with
damage assessment experience, and local experts, including those from the Academy of
Natural Sciences and the Chesapeake Biological Laboratory. A full description of the
injury assessment methods and results is presented in resource specific injury reports
prepared by the principal investigators. In each instance, the Trustees retained an outside
expert to peer review key reports and, where appropriate, the Trustees modified each
report to address peer review comments prior to approval. Final injury reports and peer
review comments were then placed into the Administrative Record, where they are
available for public review (see Section 2.1.1.4). Section 4.3 of this final Restoration
Plan presents a summary of each injury assessment, including methods and findings.
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4.3 Injury Assessment M ethods and Results

The following sections describe the results of the Trustees' injury assessments for the
Chalk Point oil spill. Descriptions of injuries are organized into the following six
categories. wetlands and beach shoreline, fish and shellfish, benthic communities, birds,
diamondback terrapins, and recreational use.

4.3.1 Wetlands and Beach Shoreline Injury Assessment

Field surveys and observations made during preassessment efforts indicate that about 76
acres of wetlands were oiled. Of thistotal, 40.5 acres were lightly oiled, 12.0 acres were
moderately oiled, and 23.4 acres were heavily oiled (Entrix, 2002a) (Table 4.1).

The Trustees and RPs conducted afield study to determine the nature, extent and severity
of marsh injuries. 1n July 2000, September 2000, and July 2001, data on degree of oiling,
vegetative metrics (e.g., stem height, stem density, etc.), sediment chemistry, and
abundance and composition of infauna were collected at 61 one square meter quadrats
established in oiled and unoiled marshes. A comparison of field data from oiled and
unoiled areas was then used as arelative indicator to estimate the degree of injury and
time for full recovery.

To account for the different aspects of wetlands and the effects of oil on the different
physical components, injury was estimated for wetland vegetation and wetland soils
separately. Above-ground vegetation represents a broad range of ecological functions (or
services) related to primary production, habitat structure, recreational and aesthetic value,
food chain support, and fish and shellfish production. Assessment of soil function is also
important to understanding potential effects of the oil on soil development, long-term
plant response and biogeochemical cycling.

Table 4.1 shows the final estimated area and associated vegetative and soil injuries for
wetlands based on habitat type and degree of oiling. A complete description of the injury
assessment can be found in Michel et al. (2002). A brief description of the wetland
injuriesis presented below:

(1) Lightly oiled wetlands: Approximately 40.5 acres of marsh were lightly oiled,
defined as areas with less than 10 percent oil distribution and 0.01 cm oil thickness. All
lightly oiled wetlands were combined into one category, without distinction among
vegetation types, because injuries were expected to be minimal. Marsh vegetation and
marsh soils in this category were estimated to have suffered an initial 10 percent loss,
with full recovery by October 2000 (six months following the spill and following the first
growing season). The estimated interim loss of wetlands in this category is provided in
Table4.1.

(2) Moderately oiled wetlands: Moderately oiled marshes included areas outside of
Swanson Creek with more than 10 percent oil distribution and 0.01 cm oil thickness. Al
moderately oiled wetland habitat types were combined into one injury category because
few differences were noted between the different plant species, and they often formed
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mixed stands. A total of 12.02 acres of marsh were exposed to moderate oiling. Field
observations and data collected at these areas showed the following:

- At about 25 percent of the sites visited in July and September 2000, oil droplets were
released from soils when disturbed. By July 2001, slight sheening was observed after
soil disturbance at just two sites;

- One of the sites, located in an area that received intensive clean-up, showed
significant vegetative mortality (i.e., reduced stem count and percent cover) in 2000 and
2001; and

- Total petroleum hydrocarbon (TPH) concentrations in soils from two sites in 2000
were 3,270 and 4,230 parts per million (ppm); concentrations of polynuclear aromatic
hydrocarbons (PAH) in soils from these sites were 90 and 330 ppm, and the oil was
characterized as weathered to significantly weathered.

Based on the field data, as highlighted above, the vegetation and soils in this wetland
category were estimated to have suffered a 50 percent initial loss of function, with
recovery in one year for vegetation and three years for soils. Table 4.1 provides the
estimated interim loss of marsh in this category.

(3) Heavily oiled wetlands. This category included all areas within Swanson Creek
with more than 10 percent oil distribution and 0.01 cm oil thickness. Heavily oiled
wetlands were divided into shoreline and interior areas for each of the predominant
vegetation types (Typha sp., Spartina alterniflora, and S. cynosuroides) because of
significant differences in degree of oiling and expected natural rates of oil weathering for
these settings.

(3a) Heavily oiled Typha sp.: A total of 0.16 acre of shoreline and 2.3 acres of interior
Typha sp. wetlands were heavily oiled. Observations and data from these areas can be
summarized as follows:

- Vegetative cover, stem density, and stem height data were highly variable, but
generally comparable with controls in July 2000 and 2001,

- At al sites, oil droplets were released from the soils when disturbed underwater in
2000. By 2001, only sheens were released after disturbance;

- Soil chemistry datafor O - 5 cm depths in 2000 showed widely different degrees of
soil contamination, with one site having 40 times more TPH (37,000 ppm) than the
other (840 ppm). Data from 2001 showed only slight decreases. PAH levelsin surface
soilsin 2001 were 9 and 1,500 ppm and moderately weathered, indicating highly
variable but very high and toxic levels; and
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- Concentrations of TPH for interior sitesin July 2000 were typically lower than those
on the shoreline, and ranged from background to 7,600 ppm. Only one PAH analysis
was available, from 2000, with a result of 540 ppm and exhibiting slight weathering.

Based on field data described above and observations at other spills, the Trustees
estimated that heavily oiled Typha sp. vegetation in shoreline and interior areas suffered
an initial 100 percent loss of function, with full recovery within 1 year. Interior soils
were estimated to have suffered an initial 50 percent loss, with recovery to 80 percent in
5 years and 100 percent in 10 years. For shoreline soils, an initial 75 percent loss was
estimated, with areturn to 60 percent in three years, and 100 percent in ten years. Table
4.1 provides the estimated interim loss of marsh in this category.

(3b) Heavily oiled S. alterniflora: A total of 1.52 acres of shoreline and 3.80 acres of
interior S. alterniflora wetlands were heavily oiled. Observations and data from these
areas can be summarized as follows:

- Shortly after the spill, shoreline vegetation cover and stem densities were reduced
compared to reference sites. Although values were still lower than reference sitesin
2001, percent cover and stem density had increased by about a factor of two;

- Ol penetrated into the substrate, along stem cavities and roots. Oil droplets were
released from the sediments when disturbed underwater in July 2000. By July 2001,
only sheens were released upon disturbance;

- TPH levelsininterior soilsin 2000 were highly variable, ranging from background
to over 15,000 ppm, with evidence of penetration at depths greater than 10 cm. By
2001, TPH levels had decreased (maximum 1,850 ppm), and all saturated hydrocarbons
were characterized as significantly weathered. PAH levelsin interior soilsin 2000
ranged from 2 - 210 ppm; levelsin 2001 were 1 - 54 ppm and characterized as
moderately weathered; and

- Benthic community data collected in July 2000 from interior sites showed a
reduction in both overall species numbers and numbers of oil-sensitive species
(amphipods and isopods) compared to reference sites, but species numbers were similar
to reference sites by September 2000.

The Trustees estimated from the field data summarized above that the heavily oiled S
alterniflora vegetation in both shoreline and interior habitats suffered an initial 100
percent loss of function, with arecovery to 50 percent in 1 year and 100 percent in five
years. Soils were estimated to have suffered an initial 75 percent loss. Along the
shoreline, recovery of soils is expected at 80 percent within three years and 100 percent
within five years. Asinterior soils experienced higher initial oil levels and are subject to
lower natural removal rates, recovery is estimated at 75 percent within five years and 100
percent within 10 years. Table 4.1 provides the estimated interim loss of marsh in this
category.
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(3c) Heavily oiled S. cynosuroides. A total of 1.66 acres of shoreline and 7.60 acres of
interior S. cynosuroides marsh were heavily oiled. Oiling exposure and impacts in these
areas can be summarized as follows:

- Impacts to interior vegetation varied widely. Some areas were completely devoid of
vegetation while others had reduced stem densities or appeared normal. By 2001, two
interior sites showed good recovery (similar to reference sites) while a third showed
very little re-growth. Shoreline vegetation showed good recovery by 2001,

- Ol penetrated deep into root clumps, along stem cavities, roots, and burrows (20+
cmin some cores). In July 2000, black oil droplets were released from disturbed
sediments at all quadrats. Soil cores at the interior sites had oil-filled poresin 2000 and
2001. Surface oil samples collected in both 2000 and 2001 contained over 40,000 ppm
TPH. There was evidence of alkane weathering in the surface soils between 2000 and
2001, but little to no weathering of the PAHs; and

- Benthic communities showed partial recovery by September 2000, but poor
recruitment of oil-sensitive species in July 2001.

The heavily oiled S. cynosuroides vegetation in both shoreline and interior habitats was
estimated to have suffered an initial 100 percent loss of function, with a recovery to 50
percent in 1 year and 100 percent in 10 years. Shoreline and interior soil functions were
estimated to have suffered losses of 75 percent initially, with shoreline habitats returning
to 60 percent in three years and 100 percent in 10 years. Soil functions for interior
habitats were estimated at 50 percent in five years and 100 percent in 20 years. Table4.1
provides the estimated interim loss of these marshes.

(4) “W1A” Wetlands: Approximately 6.4 acres of wetlands in the immediate vicinity
of the pipeline break (the area referred to as W1A) were the most heavily oiled and
subject to the most aggressive clean-up activities (flooding, flushing, trenching,
construction of boardwalks, nutrient augmentation, replanting, etc.). Oiling exposure and
impacts in these areas can be summarized as follows:

- Initial oiling consisted of thick pools that formed and persisted on the marsh surface
for several weeks until cleaned up. There was chronic re-oiling at least until July 2001,
asresidual oil was re-mobilized;

- Oll penetrated deeply into the root clumps, along stem cavities, roots, burrows, etc.
In September 2000, one site contained 77,800 ppm TPH and 7,140 ppm PAH in the top
5 cm, with 6,300 ppm TPH and 420 ppm PAH at the interval 18-20 cm. At this same
site in 2001, the surface oiling decreased by about half, but the subsurface oiling
increased by about a factor of two, with no evidence of further weathering;

- Ditched areas, although backfilled with clean sand, contained 1,300 and 3,900 ppm
TPH in 2000, indicating a substantial amount of re-oiling; and
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- Vegetation in the replanted areas showed large reductions in cover and stem density.

Based on field observations, the W1A area was divided into "less-impacted areas' and
"more-impacted areas.” The "more-impacted” areas include those that were ditched to
facilitate oil clean up and subsequently replanted, as well as areas of extensive physical
disturbance during pipeline repair activities. The remainder of W1A, where the
vegetation showed significant recovery, was considered "less-impacted.” Vegetation in
both areas was estimated to have suffered an initial 100 percent loss. At one year,
vegetative recovery at less-impacted areas was 50 percent and at more impacted areas 20
percent. Both were estimated to recover fully in 10 years. For soil-related services at
both “less-* and “ more-impacted” areas, initial loss was estimated to be 100 percent, with
full recovery in 20 years. Table 4.1 provides a summary of the estimated interim losses
of marsh in this category.

(5) Restricted Access Areas: This category included 4.11 acres of unoiled wetlands
that were nearly surrounded by oiled wetlands, thereby restricting access to wildlife
during the time that oil persisted in adjacent areas. It was assumed that there was an
initial 100 percent loss of vegetation in these areas, with full recovery within one year.
There were no estimated reductions in soil function for thisinjury category. Table 4.1
provides a summary of the estimated interim losses of marsh in this category.

Table 4.1. Summary of wetland injury by habitat type and degree of oiling.

Degree of Oiling/ Habitat Type Tc();aclrg)ea (S\(/ere\?ﬁt:giocr: elr-rggys) (Servisc?eizlﬁlxrc]i EIe-r\)(/ear )
Lightly oiled 40.50 1.01 1.01
Moderately oiled 12.02 3.01 8.87
Heavily oiled Typha sp. shoreline 0.16 0.08 0.46

Typha sp. interior 2.30 1.15 4.79

S alterniflora shoreline 1.52 2.58 240

S alterniflora interior 3.80 6.45 11.05

S cynosuroides shoreline 1.66 4.62 4.81

S cynosuroidesinterior 7.60 21.14 44.14

WI1A: lessimpacted 3.21 8.94 18.99
W1A: moreimpacted 3.21 13.33 23.01

Total Oiled Area 75.94 - -

Restricted Access (unoiled) 411 2.05 0.00
Total Injury Area 80.05 64.35 119.53

Summing the categories of wetland injuries provides a total injury estimate of
approximately 64 service acre-years for vegetation-related services and 120 service acre-
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years for soils (Table 4.1)*. Assuming that the contributions of vegetation and soils to
overall wetland functions are equal, the total injury is 91.94 wetland service acre-years.”

The loss of marsh habitat, as quantified in service acre-years, will be used to scale
restoration actions that produce sufficient compensation for the losses. An assumption
inherent in this injury assessment is that the quantification of wetland injury takes into
account the entire flow of marsh services, including habitat for wildlife. To validate that
the scale of marsh restoration will compensate for associated wildlife injuries, the
Trustees assessed injuries to muskrats and the marsh acreage needed to compensate for
these losses. Based on the 70 dead muskrats that were collected following the spill, a
total of 376 muskrats were estimated to have been killed (Michel et al., 2002; Appendix
D). The scaling calculations presented in chapter 5 indicate that the area of marsh needed
to compensate for the wetlands injury will also compensate for the muskrat injuries.

(6) Beach Shorelines: Approximately 10.11 acres of beach shoreline were oiled by the
Chalk Point spill. Of thistotal, about 0.5 acre was heavily oiled, 6.4 acres were
moderately oiled, and 3.2 acres were lightly oiled.

Most beach shorelines recovered within a relatively short time after the spill.
Approximately 70 percent of the oiled beach acreage met the Phase 1 clean-up criteria
established by EPA® within several months of the spill. Ninety-six percent of the
remaining oiled beach shoreline acreage met Phase 1 criteria within approximately one
year (or less). Estimates of the initial loss were 25 percent for lightly oiled shorelines, 75
percent for moderately oiled shorelines, and 100 percent for heavily oiled shorelines.

Full recovery in all areas was estimated at 6 - 30 months from the date of the spill.
Estimated interim loss of shorelinesis 4.7 service acre years. A complete description of
the assessment of beach shoreline injuries is provided in Appendix E of Michel et al.
(2002).

4.3.2 Fish and Shellfish Injury Assessment

The Chalk Point oil spill occurred during the spring spawning period of many fish that
inhabit the Patuxent River. Preassessment data indicate that fish and shellfish resources
were exposed to oil and died as aresult of the Chalk Point oil spill. Water samples
collected during the spill indicated that petroleum products were present in the water
column in Swanson Creek at levels that may be toxic to aquatic organisms. In addition,
laboratory tests conducted by the Academy of Natural Sciences indicated that water
collected from Swanson Creek a few days after the spill occurred was acutely toxic to
striped bass larvae (Breitburg and Riedel, 2001). Field surveys recovered more than 500
dead fish and 80 dead invertebrates, many of these with visible signs of oiling
(McGowan, 2000).

* An acre-year is the flow of benefits that one acre provides over the period of one year.
® (64.35 acre-years vegetation x 0.50 ) + (119.53 acre-years soils x 0.50) = 91.94 wetland acre-years.
® EPA Response Action Plan, July 2000
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The full nature and extent of injuries to fish and shellfish were estimated through model
analysis using SIMAP (Spill Impact Model Analysis Package) (French McCay and
Jennings, 2002). This model system is based on the Natural Resource Damage
Assessment Model for Coastal and Marine Environments (Version 2.4, April 1996),
which isincluded in the Code of Federal Regulations (43 C.F.R. Part 11) for performing
natural resource damage assessments for spills under the Comprehensive Environmental
Response, Compensation and Liability Act (42 U.S.C. 889601 et seq.).

SIMAP includes two submodels. The physical fates submodel estimates the distribution
of the spilled oil (as mass and concentrations) on the water surface, on shorelines, in the
water column and in the sediments. The model is three-dimensional, using a latitude-
longitude grid to map environmental data. Algorithms based on published research
account for spreading, evaporation, transport, dispersion, emulsification, entrainment,
dissolution, volatilization, partitioning, sedimentation and degradation (weathering) of
the oil. Site- and incident-specific data used in the model include hourly wind speed and
direction taken from Thomas Pt., MD (NOAA station TPLM2) and hydrographic data
obtained from the NOAA National Geophysical Data Center. The results and outputs of
the physical fates submodel, including the predicted oil trajectory and dissolved PAH
concentrations, were validated by comparison with shoreline survey observations, aeria
overflight maps made during the response and measured concentrations of TPH and PAH
in samples taken during the week following the spill.

The second component of SIMAP isthe biological fates submodel. This submodel
assumes exposure to fish and shellfish through contact with dissolved aromatic
compounds in water and sediments, as predicted by the physical fates model. It uses
habitat-specific data, estimates of fish and shellfish biomass, and documented species-
specific sensitivities to oil to estimate mortality of adults, as well as their eggs and larvae.
Mortality is calculated for present and future years, using estimated abundance and
mortality rates that will occur in the absence of the spill.

Fish and shellfish biomass (kg/ km?) estimates used as input parameters for the biological
effects model were based on surveys conducted by the MDE immediately following the
spill and the historic literature, as well as the best professional judgment of fisheries
experts within MDNR, MDE, NOAA, and the USFWS (Entrix, 2002c). Despite the
inherent uncertainties associated with developing species-specific biomass estimates for
use in the model, the Trustees believe that the estimates are reasonable, and that more
precise estimates would require extensive monitoring in future years that would delay
implementation of restoration, and substantially increase assessment costs.

Fish and shellfish losses estimated by SIMAP for al age classes are summarized in Table
4.2. Assuming the model input data and average species sensitivity to PAHS, the best
estimate of total injury to fish and invertebratesis 2,464 kg. Thistotal injury includes:
(1) the biomass equivalent of the direct kill, equal to 1,485 kg and (2) future growth of
the killed animals, had there not been a spill, totaling 979 kg (the production foregone)
(French McCay and Jennings, 2002).
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Table 4.2. Model estimates of fish and invertebrate losses totaled
for all age classes, assuming average species LC50 = 75 ug/L.
Species Kill (kg) |Production Forgone (kg)| Total Injury (kg)
Bay anchovy 0.01 0.0 0.01
Blueback herring 0.02 0.1 0.12
Atlantic menhaden 120 50 170
Atlantic silverside 1.39 0.21 1.6
Striped killifish 0.30 0.05 0.35
Mummichog 4.4 0.7 51
Spottail shiner 0.02 0.00 0.02
Inland silverside 0.01 0.00 0.01
Less common finfish 1.7 0.3 2.0
Striped bass 60 81 141
White perch 252 343 595
Atlantic croaker 329 317 645
American eel 17 20 38
Hogchoker 84 70 154
Brown bullhead 1.7 0.7 24
Blue crab 579 44 623
Horseshoe crabs 32 51 83
Oysters, dry weight 21 0.8 29
Total| 1,485 979 2,464

4.3.3 Benthic Communities | njury Assessment

Preassessment activities provided evidence that the spilled oil contaminated intertidal and
subtidal sediments, as well as created potentially toxic conditions in the water column.
To evaluate the injury to benthic macroinvertebrates due to exposure to oil contaminated
sediments or water, the Trustees undertook several studies to determine the extent and
duration of injuries to benthic communities. The first was conducted by the Academy of
Natural Sciences Estuarine Research Center to measure the abundance of infaunal
invertebrates from intertidal and subtidal areas located in Hunting Creek (control site),
Trent Hall Creek (moderately oiled site), and Swanson Creek (heavily oiled site) (Osman,
2001). The second benthic injury assessment study, conducted by Versar Inc., compared
macrofauna and sediment characteristics in Swanson Creek to the mainstem of the
Patuxent River and to Hunting Creek (control site) (Llanso and Volstad, 2001). The
methods and analyses used by Llonzo and Volstad (2001) were consistent with the long-
term benthic monitoring program in the Chesapeake Bay.

The nature and extent of injuries to subtidal benthic resources was quantified by Peterson
(2002), based on data and findings presented in Osman (2001) and Llanso and Volstad
(2001). Specifically, the evidence for and against spill impactsto the soft-bottom
macroinvertebrates was assembled and organized by geographic area and time frame.
The results of statistical analyses, along with data on average densities, were then used to
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identify those species or higher taxonomic groups that demonstrated responses, positive
or negative, to the spill and the geographic extent and temporal duration of the responses.
The biomass contrasts for each of those affected species or taxa were then used to
estimate the magnitude of the lost production per unit area (m?). The area of each impact
was then calculated based on the shoreline oiling data, with the product of these latter two
factors computed to estimate the total biomass change induced by the oil spill at that
sampling date for each affected taxon.

The review and data analyses by Peterson (2002) found strong evidence that the spill
caused injury to subtidal benthic communities in Swanson Creek. These findings
included: (1) reduced biomass of bivalves (mostly Macoma balthica and Rangia cuneata)
in upper Swanson Creek in June and September 2000, (2) reduced biomass of amphipods
(Leptocheirus plumulosus) in upper and lower Swanson Creek in June 2000 and upper
Swanson Creek in September 2000, and (3) increased biomass of polychaetes. The data
did not indicate any compelling evidence of benthic injury in the mainstem Patuxent
River (Peterson, 2002).

Table 4.3 summarizes the estimate of benthic injury, presented in units of Ash-Free Dry
Weight (AFDW). The reduction of bivalve biomass in upper Swanson Creek was
estimated to be 1.14 g m? in June 2000 and 2.73 g m? in September 2000. Because
growth naturally slows dramatically as water cools in the fall and M. balthica is largely
an annual species with strong year classes living little more than a year (Holland et al.,
1987), the difference in biomass at the end of the warm season in September represents a
reasonable estimate of total production lost from the oil spill during 2000. Thus, bivalve
injury was calculated by multiplying the loss of 2.73 g m by the area affected (about
708,000 m? for upper Swanson Creek) to yield the total bivalve biomass production lost
in 2000 of 1,932.8 kg (Table 4.3).

The total biomass production lost by the amphipod L. plumulosus required two separate
calculations, one for June when injury extended from upper Swanson Creek through
lower Swanson Creek, and a second for September, when only upper Swanson Creek
rem