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DISCLAIMER

This guidance document is intended to be used as atool to estimate injuries and damages
likely to result from small discharges of oil under the Oil Pollution Act of 1990 (OPA). This
document is not regulatory in nature. Trustees are not required to use this document in order to
receive a rebuttable presumption for natural resource damage assessments under OPA.

NOAA would appreciate any suggestions on how this document could be made more
practical and useful. Readers are encouraged to send comments and recommendations to:

Eli Reinharz, Ecologist
Damage Assessment Center
National Oceanic and Atmospheric Administration
1305 East-West Highway
SSMC #4, N\ORCA\x1
Silver Spring, Maryland 20910-3281
(301) 713-3038 ext. 193, phone
(301) 713-4387, facsimile
ereinharz@spur.nos.noaa.gov, e-mail address
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INTRODUCTION CHAPTER 1

1.1 Background

A major goal of the Oil Pollution Act of 1990 (OPA)* isto make the environment and
public whole for injury to or loss of natural resources and services as a result of a discharge or
substantial threat of a discharge of oil (referred to as an incident). This goal is achieved through
returning injured natural resources and services to the condition they would have been in if the
incident had not occurred (otherwise referred to as baseline conditions), and compensating for
interim losses from the date of the incident until recovery of such natural resources and services
through the restoration, rehabilitation, replacement, or acquisition of equivalent natural resources
and/or services.

The U.S. Department of Commerce, acting through the National Oceanic and
Atmospheric Administration (NOAA), issued final regulations providing an approach that public
officias (trustees) may use when conducting Natural Resource Damage Assessments (NRDA)
under OPA.? These NRDA regulations (the OPA regulations) describe a process by which
trustees may:

| dentify injuries to natural resources and services resulting from an incident;

Provide for the return of injured natural resources and services to baseline
conditions and compensation for interim lost services, and

Encourage and facilitate public involvement in the restoration process.

The OPA regulations are included in Appendix A of this document for reference. The
preamble discussion of the OPA regulations, aong with a summary of and response to public
comments received on the proposed regulations, is published at 61 Fed. Reg. 440 (January 5,
1996).

! 33 U.S.C. §8 2701 et seq.

2 The OPA regulations are codified at 15 CFR part 990 and became effective February 5, 1996.
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1.2 Purpose and Scope of this Document

NOAA first proposed the OPA regulations on January 7, 1994 (59 Fed. Reg. 1062 ). The
1994 proposed OPA regulations offered arange of natural resource damage assessment
procedures varying in levels of complexity and degree of site-specific application. Those
proposed regulations included a compensation formula that could be used for small oil spillsin
estuarine and marine environments. The compensation formula was the simplest of a series of
assessment procedures in the 1994 proposed OPA regulations. The purpose of the formula was
for trustees to be able to readily estimate damages based on the amount of oil spilled and several
simple data inputs.

The 1994 compensation formula was developed using a computer model promulgated by
the Department of the Interior (DOI) under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended (CERCLA). One simplified procedure
currently codified in the CERCLA ruleis the Natural Resource Damage Assessment Model for
Coastal and Marine Environments (NRDAM/CME), Version 2.4, which gives an estimate of
average damages expected to result from minor discharges of oil and releases of hazardous
substances occurring in the coastal and marine environment (61 Federal Register 20560, May 7,
1996). Also, DOI has developed a simplified assessment procedure for use in the Great Lakes
known as the Natural Resource Damage Assessment Model for Great Lakes Environments
(NRDAM/GLE), Version 1.4 (61 Federa Register 20560, May 7, 1996).

This document outlines the matrix of model runs used to derive the January 1994
compensation formula. The purpose isto alow these runsto be made using Version 2.4 of the
NRDAM/CME. Thiswill allow evaluation of how the compensation formula would change from
that proposed in January 1994 and provide approximate estimates of damages for hypothetical
spills based on the formula. This document does not include consideration of the freshwater
environments.

Using the guidance and data in this document, trustees will have a smplified, cost-
effective tool to use in estimating expected impacts of most discharges of oil. In order to use this
guidance, trustees must have the final computer model developed by DOI. The NRDAM/CME,
Version 2.4, is available from the National Technical Information Service, 5285 Port Royal Rd.,
Springfield, VA 22161; PB96-501788; (703) 487-4650.



The technical documentation for Version 2.4 of the current NRDAM/CME provides a full
description of the model algorithms, assumptions, and underlying databases. This document lists
only those data required as user inputs for runs that represent those used in the 1994
compensation formula. Reference will be made below to the NRDAM/CME, Version 2.4,
documentation as to where data and sources may be found that are relevant to runs usable for the
compensation formula. Refer to Appendix B for alisting of other related guidance documentsin
support of the OPA regulations.

1.3 Intended Audience

This document was prepared primarily to provide guidance to natural resource trustees
using the OPA regulations. However, other interested persons may also find the information
contained in this document useful and are encouraged to use this information as appropriate.

1.4 The NRDA Process

The NRDA process shown in Exhibit 1.1 in the OPA regulations includes three phases
outlined below: Preassessment; Restoration Planning; and Restoration I mplementation.

1.4.1 Preassessment Phase

The purpose of the Preassessment Phase is to determine if trustees have the jurisdiction to
pursue restoration under OPA, and, if so, whether it is appropriate to do so. This preliminary
phase begins when the trustees are notified of the incident by response agencies or other persons.

Once notified of an incident, trustees must first determine the threshold criteria that
provide their authority to initiate the NRDA process, such as applicability of OPA and potential
for injury to natural resources under their trusteeship. Based on early available information,
trustees make a preliminary determination whether natural resources or services have been
injured. Through coordination with response agencies, trustees next determine whether response
actions will eliminate the threat of ongoing injury. If injuries are expected to continue, and
feasible restoration alternatives exist to address such injuries, trustees may proceed with the
NRDA process.

1.4.2 Restoration Planning Phase

The purpose of the Restoration Planning Phase is to evaluate potential injuriesto natural
resources and services and use that information to determine the need for and scale of restoration
actions. The Restoration Planning Phase provides the link between injury and restoration. The
Restoration Planning Phase has two basic components: injury assessment and restoration
selection.
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NATURAL RESOURCE DAMAGE ASSESSMENT
Oil Pallution Act of 1990
Overview of Process

PREASSESSMENT PHASE

Determine Jurisdiction
Determine Need to Conduct Restoration Planning

RESTORATION PLANNING PHASE

Injury Assessment
Determine Injury
Quantify Injury

Restoration Selection

~ Develop Reasonable Range of Restoration

Alternatives
Scale Restoration Alternatives
Select Preferred Restoration Alternative(s)
Develop Restoration Plan

RESTORATION IMPLEMENTATION PHASE

Fund/Implement Restoration Plan

Exhibit 1.1 NRDA process under the OPA regulations.
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1.4.2.1 Injury Assessment

The goal of injury assessment is to determine the nature, degree, and extent of any injuries
to natural resources and services. Thisinformation is necessary to provide atechnical basis for
evaluating the need for, type of, and scale of restoration actions. Under the OPA regulations,
injury is defined as an observable or measurable adverse change in a natural resource or
impairment of a natural resource service. Trustees determine whether thereis:

Exposure, a pathway, and an adverse change to a natural resource or service as a
result of an actual discharge; or

Aninjury to anatural resource or impairment of a natural resource service as a
result of response actions or a substantial threat of a discharge.

To proceed with restoration planning, trustees also quantify the degree, and spatial and temporal
extent of injuries. Injuries are quantified by comparing the condition of the injured natural
resources or services to baseline, as necessary.

1.4.2.2 Restoration Selection
(@) Developing Restoration Alter natives

Once injury assessment is complete or nearly complete, trustees develop a plan for
restoring the injured natural resources and services. Under the OPA regulations, trustees must
identify a reasonable range of restoration aternatives, evaluate and select the preferred
dternative(s), and develop a Draft and Final Restoration Plan. Acceptable restoration actions
include any of the actions authorized under OPA (restoration, rehabilitation, replacement, or
acquisition of the equivalent) or some combination of those actions

Restoration actions under the OPA regulations are either primary or compensatory.
Primary restoration is action taken to return injured natural resources and services to baseline,
including natural recovery. Compensatory restoration is action taken to compensate for the
interim losses of natural resources and/or services pending recovery. Each restoration aternative
considered will contain primary and/or compensatory restoration actions that address one or more
specific injuries associated with the incident. The type and scale of compensatory restoration may
depend on the nature of the primary restoration action, and the level and rate of recovery of the
injured natural resources and/or services given the primary restoration action.
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When identifying the compensatory restoration components of the restoration alternatives,
trustees must first consider compensatory restoration actions that provide services of the same
type and quality, and of comparable value asthose lost. If compensatory actions of the same type
and quality and comparable value cannot provide a reasonable range of aternatives, trustees then
consider other compensatory restoration actions that will provide services of at least comparable
type and quality as those lost.

(b) Scaling Restoration Actions

To ensure that arestoration action appropriately addresses the injuries resulting from an
incident, trustees must determine what scale of restoration is required to return injured natural
resources to baseline levels and compensate for interim losses. The approaches that may be used
to determine the appropriate scale of arestoration action are the resource-to-resource (or service-
to-service approach) and the valuation approach. Under the resource-to-resource or service-to-
service approach to scaling, trustees determine the appropriate quantity of replacement natural
resources and/or services to compensate for the amount of injured natural resources or services.

Where trustees must consider actions that provide natural resources and/or services that
are of adifferent type, quality, or value than the injured natural resources and/or services, or
where resource-to-resource (or service-to-service) scaling is inappropriate, trustees may use the
valuation approach to scaling, in which the value of servicesto be returned is compared to the
value of serviceslost. Responsible parties (RPs) are liable for the cost of implementing the
restoration action that would generate the equivalent value, not for the calculated interim lossin
value. An exception to this principle occurs when valuation of the lost services s practicable, but
valuation of the replacement natural resources and/or services cannot be performed within a
reasonable time frame or at areasonable cost. In this case, trustees may estimate the dollar value
of the lost services and select the scale of the restoration action that has the cost equivalent to the
lost value.

(c) Selecting a Preferred Restoration Alter native

The identified restoration alternatives are evaluated based on a number of factors that
include:

Cost to carry out the dternative;

Extent to which each dternative is expected to meet the trustees’ goals and
objectivesin returning the injured natural resources and services to baseline and/or
compensating for interim losses,

Likelihood of success of each alternative:
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Extent to which each aternative will prevent future injury as aresult of the
incident, and avoid collateral injury as aresult of implementing the alternative;

Extent to which each alternative benefits more than one natural resource and/or
service; and

Effect of each alternative on public health and safety.
Trustees must select the most cost-effective of two or more equally preferable alternatives.
(d) Developing a Restoration Plan

A Draft Restoration Plan will be made available for review and comment by the public,
including, where possible, appropriate members of the scientific community. The Draft
Restoration Plan will describe the trustees preassessment activities, as well as injury assessment
activities and results, evaluate restoration alternatives, and identify the preferred restoration
aternative(s). After reviewing public comments on the Draft Restoration Plan, trustees develop a
Final Restoration Plan. The Final Restoration Plan will become the basis of a claim for damages.

1.4.3 Restoration | mplementation Phase

The Fina Restoration Plan is presented to the RPs to implement or fund the trustees
costs of implementing the Plan, therefore providing the opportunity for settlement of the damage
claim without litigation. Should the RPs decide to decline to settle the claim, OPA authorizes
trustees to bring a civil action for damages in federal court or to seek an appropriation from the
Oil Spill Liability Trust Fund (FUND) for such damages.

1.5 Basic Terms and Definitions

Legal and regulatory language often differ from conventional usage. This section defines
and describes a number of important terms used in this document and in the OPA regulations.
Trustees should also refer to the OPA regulatory language of Appendix A (at § 990.30), and
Appendix C for additional, related definitions.



1.5.1 Baseline

“Baseline means the condition of the natural resources and services that would have
existed had the incident not occurred. Baseline data may be estimated using historical
data, reference data, control data, or data on incremental changes (e.g., number of dead
animals), alone or in combination, as appropriate.” (OPA regulations at § 990.30)

Baseline refers to the condition of natural resources and services that would have existed
had the incident not occurred. Although injury quantification requires comparison to a baseline
condition, site-specific baseline information that accounts for natura variability and confounding
factors prior to the incident may not be required. In many cases, injuries can be quantified in
terms of incremental changes resulting from the incident, rather than in terms of absolute changes
relative to a known baseline. Inthis context, site-specific baseline information is not necessary to
quantify injury. For example, counts of oiled bird carcasses can be used as a basis for quantifying
incremental bird mortality resulting from an incident, thereby providing the basis for planning
restoration.

The OPA regulations do not distinguish between baseline, historical, reference, or control
datain terms of value and utility in determining the degree and spatial and temporal extent of
injuries. These forms of data may serve as a basis of a determination of the conditions of the
natural resources and services in the absence of the incident.

Types of information that may be useful in evaluating baseline include:

Information collected on aregular basis and for a period of time from and prior to
the incident;

Information identifying historical patterns or trends on the area of the incident and
injured natural resources and services,

Information from areas unaffected by the incident, that are judged sufficiently
similar to the area of the incident with respect to the parameter being measured; or

Information from the area of the incident after particular natural resources or
services have been judged to have recovered.



1.5.2 Exposure

“Exposure means direct or indirect contact with the discharged oil.” (OPA regulations
at § 990.30)

Exposure is broadly defined to include not only direct physical exposure to oil, but also
indirect exposure (e.g., injury to an organism as a result of disruption of its food web). However,
documenting exposure is a prerequisite to determining injury only in the event of an actual
discharge of oil. The term exposure does not apply to response-related injuries and injuries
resulting from a substantial threat of a discharge of oil.

1.5.3 Incident

“Incident means any occurrence or series of occurrences having the same origin, involving
one or more vessels, facilities, or any combination thereof, resulting in the discharge or
substantial threat of discharge of oil into or upon navigable waters or adjoining shorelines
or the Exclusive Economic Zone, as defined in section 1001(14) of OPA (33 U.S.C.
2701(14)).” (OPA regulations at § 990.30)

When a discharge of oil occurs, natural resources and/or services may be injured by the
actual discharge of ail, or response activities related to the discharge. When there is a substantial
threat of a discharge of oil, natural resources and/or services may aso be injured by the threat or
response actions related to the threat.

1.54 Injury

“Injury means an observable or measurable adverse change in a natural resource or
impairment of a natural resource service. Injury may occur directly or indirectly to a
natural resource and/or service. Injury incorporates the terms ‘destruction,’” ‘loss,” and
‘loss of use’ as provided in OPA.” (OPA regulations at § 990.30)

Section 1002(b)(2)(A) of OPA authorizes natural resource trustees to assess damages for
“injury to, destruction of, loss of, or loss of use of” natural resources. The definition of injury
incorporates these terms. The definition also includes the injuries resulting from the actual
discharge of oil, a substantial threat of a discharge of oil, and/or related response actions.



Injury can include adverse changes in the chemical or physical quality, or viability of a
natural resource (i.e., direct, indirect, delayed, or subletha effects). Potential categories of
injuries include adverse changesiin:

Survival, growth, and reproduction;

Headlth, physiology and biological condition;
Behavior;

Community composition;

Ecological processes and functions,

Physical and chemical habitat quality or structure; and

Services to the public.

Although injury is often thought of in terms of adverse changes in biota, the definition of
injury under the OPA regulationsis broader. Injuriesto non-living natural resources (e.g., oiled
sand on arecreational beach), as well as injuries to natural resource services (e.g., lost use
associated with a fisheries closure to prevent harvest of tainted fish, even though the fish
themselves may not be injured) may be considered.

1.5.5 Natural Resources and Services

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

Natural resources provide various services to other natural resources and to humans, and loss of
servicesisincluded in the definition of injury under the OPA regulations.
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“Services (or natural resource services) means the functions performed by a natural
resource for the benefit of another natural resource and/or the public.” (OPA regulations
§990.30)

Natural resource services may be classified as follows:

Ecological services - the physical, chemical, or biologica functions that one natural
resource provides for another. Examples include provision of food, protection
from predation, and nesting habitat, among others; and

Human services - the human uses of natural resources or functions of natural
resources that provide value to the public. Examples include fishing, hunting,
nature photography, and education, anong others.

In considering both natural resources and services, trustees are addressing the physical and
biological environment, and the relationship of people with that environment.

1.5.6 Oil

“ Oil means oil of any kind or in any form, including, but not limited to, petroleum, fuel
oil, dudge, oil refuse, and oil mixed with wastes other than dredged spoil. However, the
term does not include petroleum, including crude oil or any fraction thereof, that is
specificaly listed or designated as a hazardous substance under 42 U.S.C. 9601(14)(A)
through (F), as defined in section 1001(23) of OPA (33 U.S.C. 2701(23)).” (OPA
regulations at § 990.30)

Under the OPA regulations, the definition of oil includes petroleum, as well as non-
petroleum oils (i.e., fats and oils from animal and vegetable sources). However, in assessing
injury resulting from non-petroleum oils, trustees should consider the differences in the physical,
chemical, biological, and other properties, and in the environmental effects of such oils on the
natural resources of concern.

1.5.7 Pathway

“Pathway means any link that connects the incident to a natural resource and/or service,
and is associated with an actual discharge of oil.” (OPA regulations at § 990.30)

Pathway is the medium, mechanism, or route by which the incident has resulted in an

injury. Pathways may include movement/exposure through the water surface, water column,
sediments, soil, groundwater, air, or biota.
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Pathway determination may include, but is not limited to, an evaluation of the sequence of
events by which the discharged oil was transported from the incident and either:

Came into direct physical contact with the exposed natural resource (e.g., oil
transported from an incident by ocean currents, wind, and wave action directly to
shellfish); or

Caused an indirect injury to a natural resource and/or service (e.g., oil transported
from an incident by ocean currents, wind, and wave action cause reduced
populations of bait fish, which in turn results in starvation of afish-eating bird; or,
oil transported from an incident by currents, wind, and wave action causes the
closure of afishery to prevent potentialy tainted fish from being marketed).

Pathway determination does not require that injured natural resources and/or services be
directly exposed to oil. Inthe example provided above, fish-eating birds are injured as aresult of
decreases in food availability. However, if an injury is caused by direct exposure to oil, the
pathway linking the incident to the injury should be determined.

As with exposure, establishing a pathway is a prerequisite to determining injury, except for
response-related injuries and injuries resulting from a substantial threat of a discharge of oil.
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MATRIX OF MODEL RUNS CHAPTER 2

In order to generate data used to derive the compensation formula, the NRDAM/CME
was run at a series of latitude-longitude grids where each grid cell has associated environmental
characteristics such as depth, habitat type, temperature, currents, etc. The environmental data
were similar to "reality," but smplified and modified to describe generic environmental conditions
for spills. Each of the habitat types contains specific biological data. The biological database
(Volume IV of the NRDAM/CME, Version 2.4, documentation) contains wildlife, fishery species,
and fishery young-of-the-year abundances per unit area. Fishery and young-of-the-year
abundances differ for open water versus structured (Exhibit 2.1), and for estuarine versus marine
habitats. Wildlife abundances are assumed only in habitats where those species exist. The
database also contains lower trophic level production rates by trophic habitat type (Exhibit 2.1).
All abundances and rates vary seasonally.

The types of habitats differentiated for the estuarine and marine compensation formula are
asimplification of that in the NRDAM/CME, which is based on Cowardin et a. (1979). Zones
and trophic habitats are clearly defined in the NRDAM/CME documentation (Volume I, Section
6). Thefollowing is further clarification.

"Estuarine environment™ means deepwater tidal habitats that are usually semi-enclosed by
land but have an open, partially obstructed, or sporadic access to the open ocean and in which
ocean water is at least occasionally diluted by freshwater runoff from the land. The estuarine
environment extends upstream and landward to where ocean-driven salts measure less than 0.5
parts per thousand during the period of average annual low flow; and (1) seaward to an imaginary
straight line closing the mouth of ariver, bay, or sound; or (2) to the seaward limit of wetland
emergents, shrubs, or trees where not included in (1) of this definition. The estuarine
environment also includes offshore areas of continuous upwellings of freshwater containing
typical estuarine plants and animals.

"Marine environment” means the greater of the open ocean extending landward from the
seaward limit of the fishery conservation zone established by the Magnuson Fishery Conservation
and Management Act of 1976 or the Exclusive Economic Zone established by Presidential
Proclamation 5030 (48 FR 10605, March 10, 1983) to one of the following: (1) the landward
limit of the intertidal (see below); or (2) the seaward limit of the estuarine environment. The
marine environment does not include offshore areas of continuous upwellings of freshwater
containing typical estuarine plants and animals.



"Intertidal" means an estuarine or marine environment with hard shore or sand beach in
which the substrate is exposed and flooded by tides. It incorporates: (1) the splash area, which
lies above the extreme high water level of spring tide; (2) the upper shore, which lies between the
average high tide level and the extreme high water level of spring tides; (3) the midshore, which
lies between the average low tide level and the average high tide level; and (4) the lower shore,
which lies between the extreme low water level of spring tides to the average spring tide level.

"Subtidal" means an estuarine or marine environment in which the substrate is
continuously submerged. All subtidal applications used to generate the compensation formula are
included in the estuarine and marine environment scenarios.

The biological data aso vary by region for the coastal United States, termed (biological)
provinces. A listing of the provinces and their boundaries are in Exhibit 2.1, which isidentical to
Exhibit 6.1 of the NRDAM/CME, Version 2.4, documentation.

Representative habitat-province combinations were used in model runs to develop the
compensation formula. These habitat-province combinations are referred to herein as "cases." A
total of 55 cases were used in the model runs, as listed in Exhibits 2.2 to 2.4 and summarized in
Exhibit A.1 of Appendix A. Case IDs beginning with the letter “M” refer to scenarios occurring
in marine environments, those beginning with “E” refer to estuarine scenarios; and those
beginning with “1” refer to intertidal scenarios. 1n Exhibits 2.2 to 2.4, the "Province # Run"
heading lists the province code number, from the list in Exhibit 2.1, in which the model was run
for the noted cases. The numbersin parentheses show other provinces from Exhibit 2.1 that are
sufficiently similar in characteristics to be adequately represented by the "Province # Run."

For each of the 55 cases, 100 runs of the model were made: 4 seasons x 5 oil types x 5
volumes spilled. Seasonal variation in biological abundances and temperature are important
influences on resulting damages. Thus, the compensation formula damages vary by season of the
spill. The seasons are defined as follows:

Winter January 1 - March 31
Spring April 1 - June 30
Summer July 1 - September 30
Fall October 1 - December 31




Spill dates used in model runs were set at the beginning of each season so that resulting damages
would reflect the season of the spill (i.e., January 5, April 5, July 5, and October 5), and would be
unlikely to extend into a different season. The season is meant to be representative of the time
period where most of the injury is expected to have occurred. Thisis most often that season
containing the date of the spill. However, if a spill occurs at a change in seasons, the following
Season may be more representative.

Due to the simplified nature of the compensation formula, it would be impossible to have
every specific type of oil represented. Therefore, it was necessary to select representative oil
types of the many crude and petroleum products that might be discharged.

The types of oils and total volumes spilled into U.S. waters from 1973-1990, as available
inthe U.S. Coast Guard Pollution Reporting System (PIRS) database, are in Appendix C, Exhibit
C.1. Most spills are of crude ail, followed by gasolines, fuel oils, and diesel. Collectively,
miscellaneous oils amount to a considerable number and volume of spills.

In addition, the recently published Port Needs Study, Maio et al. (1991), provide estimates
of cargo tons transported into or out of 23 U.S. ports (Appendix C, Exhibits C.2 and C.3). The
major commodities are crude oil, gasoline, distillate fuels, and residual fuels. The percentage of
cargo (Exhibit C.3) by oil type varies considerably by port. However, thereis no clear pattern by
region of the country. Therefore, the same oil types were used for model spill runsin all regions
of the U.S.

Five oil types were selected to be representative of the many oils that might be spilled (and
for which the formula may be used):

Heavy crude

Light crude

No. 2 Fudl ail
Diesd

Gasoline

When the compensation formulais used for an actua spill case, an oil in the above table
must be selected which most closely represents the spilled oil. Exhibit A.6 (Appendix A) gives
suggested choices for the types of oils contained in the U.S. Coast Guard oil spill data set
(CHRIS). The most similar oil was based on the viscosity and percentage components of the oil.
The properties of the ail types are given in Volume 111 of the NRDAM/CME documentation.



Timothy Goodspeed (NOAA, Strategic Environmental Assessment Division, pers. comm.,
Nov. 1991) has analyzed the numbers and volumes of spills of oil of al typesinto U.S. waters
using data obtained from the U.S. Coast Guard PIRS database. (Appendix C, Exhibit C.4) His
analysis shows that 99.8% of spills are less than 50,000 gallons and 99% of spills are less than
10,000 gallons. Thus, for model runs used to develop the compensation formula, the spill
volumes used were:

100 gd
1,000 gal
5,000 gal
10,000 gal
50,000 gal

The spills are all assumed to be instantaneous and spilled on the water surface.



Exhibit 2.1 Provinces and their boundaries (National Estuarine Atlas, NOAA, 1985).

Prov. Code Province Water Bodies and Boundaries

1 Northern Maine Coast Passamaquoddy Bay (Maine-Canadian border) to line from
Port Clyde to Monhegan Is., ME; incl. northern Gulf of
Maine (<200m depth)

2 So. Maine and New Port Clyde to NH-Mass. border; incl. NW Gulf of Maine

Hampshire Coast (<200m) (southwest of line from Port Clyde to Monhegan
Is. and north of 42" 52'N at NH-Mass border)

3 Gulf of Maine central Gulf of Maine (>200m depth, east of Cape Cod at
69 50'W, north of 42" 20'N)

4 Mass. Bay Mass and Cape Cod Bays (NH border to Provincetown:
west of 69" 50'W, outside Boston Harbor, south of 42°
52'N)

5 Boston Harbor Boston Harbor (inside line from Hull to Nahant = Boston
Bay of National Estuarine Atlas)

6 Georges Bank Georges Bank (ICNAF 5Z¢) (40 N - 42" 20N, 65 30'W -
69 50W)

7 Offshore Mid-Atlantic South of Georges Bark, Atlantic Mid-Atlantic offshore (35
N - 40" N, >200m, plus >200m depth north of 40 N and
west of 69 50'W)

8 So. New England Shelf So. New England Shelf (ICNAF 5Zw, west of 69" 50'W,
east of Montauk Pt. at 71° 52'W, <200m, not incl. Buzzards
and Narragansett Bays)

9 Buzzards Bay Buzzards Bay (inside line from Cuttyhunk Is. to Gooseberry
Neck)

10 Narragansett Bay Narragansett Bay (north of line from Sakonnet Pt. to
Narragansett Pier - asin National Estuarine Atlas)

11 Long Isand Sound Long Idand Sound (west of Montauk Pt. at 71° 52'W = LIS
and Gardiners Bay in National Estuarine Atlas)

12 New Y ork Harbor Hudson R. and NY harbor (inside line from Rockaway Pt.
to Sandy Hook -- Hudson River/Raritan Bay in National
Estuarine Atlas)

13 NY-NJ Shelf NY-NJ Shelf (ICNAF 6A) (west of 71" 52'W, north of Cape

May at 39" N, <200m)
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Exhibit 2.1 (continued)

14 Delaware Bay Delaware River and Delaware Bay (inside line from Cape
May to Cape Henlopen)

15 Delmarva Shelf Delmarva Shelf (ICNAF 6B) (Cape Henlopen to Cape
Henry, 37" N - 39" N, <200m)

16 Upper Chesapeske Upper Chesapeake Bay (north of 38" 30'N)

17 Lower Chesapeake Lower Chesapeake Bay (south of 38" 30N and inside (north
of) line from Cape Charlesto Cape Henry)

18 James River James River and Hampton Roads (inside Hampton Roads
Bridge-Tunnel)

19 Pamlico Sound Pamlico Sound, Albemarle Sound complex (inside barrier
idands running from Virginia Beach to Cape Lookout)

20 Hatteras Shelf Virginiaand North Carolina Shelf ICNAF 6C) (35 N - 37
N, <200m, Cape Henry to Cape Lookout)

21 Carolina Shelf No. and So. Carolina coast and shelf (Cape Lookout to So.
Carolina-Georgia border a Hilton Head and Calibogue
Sound, 32" 05N - 35 N, <200m)

22 Georgia Bight Georgia coast, Georgia Bight and Northern Florida coast
(Savannah, Ga. to Cape Canaveral = Cape Kennedy, 28°
30N - 32" 05N, <200m)

23 Offshore Carolinian Carolinian offshore (>200m, Cape Hatteras to Cape
Canaveral, 28" 30N - 35 N)

24 SE Florida Shelf Southeast Florida coast and shelf (Cape Canaveral to Key
Largo, 25 10N - 28 30'N, <200m, not incl. Biscayne Bay)

25 Biscayne Bay Biscayne Bay (inside line from Cape Floridato Ragged
Keys)

26 Straits of Florida Straits of Florida (Cape Canaveral to Key West, 23 30N -
28" 30N, east of 82" W, >200m)

27 Caribbean Is. Puerto Rico, U.S. Virgin Idands; Caribbean Sea idands

28 Florida Bay Florida Bay and Everglades (east of line from Cape
Romano to Key West, incl. shelf of Fla. Keys <200m)

29 SW Florida Shelf Southwest Florida coast and shelf (Key West to Cedar Key,
<200m, not incl. Fla. Bay, 24" 20N - 29" 07'N)

30 Tampa Bay Tampa Bay (inside line from Anna Marial. to Egmont Key

to Mullet Key)

2-6




Exhibit 2.1 (continued)

31 Offshore Gulf of Gulf of Mexico >200m deep (west of 82" W)
Mexico

32 South Texas Shelf So. Texas coast and shelf (Port Aransas, TX to Mexican
border, <200m, 26" N - 27 50'N)

33 Forida-Miss. Shelf Fla. panhandle, Ala., Miss. coast and shelf:  (Cedar Key,
Floridato Mississippi R. Delta, <200m)

34 Mobile Bay Mobile Bay

35 Mississippi Sound Miss. Sound, Lake Borgne Sound inside barrier islands
(seaward); Lake Pontchartrain, Lake Maurepas (landward)

36 Mississippi River Miss. River and Delta

37 Louisiana-No. Texas La.-No. Texas coast and shelf (Miss. R. Deltato Port

Shelf Aransas, TX)

38 Port Arthur Sabine Lake, Port Arthur

39 Galveston Bay Galveston Bay, Houston

40 So. Cdlif. Coast So. Calif. coast and shelf incl. San Diego Bay (Mexican
border to Huntington Beach, 32" 35N - 33" 40'N, <200m)

41 Los Angeles Coast Los Angeles coastal region (Huntington Beach to Point
Dume, 33" 40N - 34" N, <200m)

42 So. California Offshore | Offshore southern California (Mexican border to San
Miguel Island, 32" 35N - 34" N, >200m)

43 Santa Barbara Channel Santa Barbara Channel (north of 34" N running along line
from Pt. Dume to Anacapa |s. and through Channel 1dands,
east of line from Richardson Rock to Pt. Conception)

44 Central Calif. Coast Central Cdlif. coast and shelf (Point Conception to Cape
Mendocino, 34 27'N - 40" 30'N, <200m)

45 Central Calif. Offshore Offshore central California (San Migudl Is. to Cape
Mendicino, 34 N - 40" 30'N, >200m)

46 San Francisco Bay Sacramento River Deltato San Francisco Bay (inside
Golden Gate Bridge)

47 No. Calif-Oregon Coast | No. Calif. and Oregon coast and shelf (Cape Mendocino to
OR-Wash. border, 40° 30N - 46 15N, <200m)

48 Columbia River Columbia River
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Exhibit 2.1 (continued)

49 Washington Outer Coast | Washington outer coast and shelf (Or-Wash. border to Cape
Flattery, 46 15N - 48" 30'N, <200m)

50 Oregon-Wash. Offshore | No. Cdlif., Oregon, Wash. offshore (Cape Mendocino to
Cape Flattery, >200m, 40" 30'N - 48" 30'N)

51 Puget Sound Puget Sound (landward); Strait of Juan De Fuca, Strait of
Georgia (seaward)

52 SE Alaska SE Alaska coast and shelf (Dixon Entrance to Cape
Spencer, <200m)

53 Y akutat Coast of Alaska, Cape Spencer to Cape Suckling, <200m)

54 Copper River Shelf Copper River Delta and shelf offshore of Prince William
Sound (Cape Suckling to Cape Puget, <200m)

55 Prince Wm. Sound Prince William Sound

56 Kenai Shelf Kenai shelf (Cape Puget to Cape Elizabeth, <200m)

57 Upper Cook Inlet Upper Cook Inlet (north of Anchor Point)

58 Lower Cook Inlet Lower Cook Inlet (south of Anchor Point and line from
Cape Douglas to Shuyak Is. to Cape Elizabeth, incl. Barren
Is. area)

59 Shelikof Strait Shelikof Strait (Cape Douglas to Kilokak Rocks)

60 Kodiak Shelf Kodiak shelf - seaward side of Kodiak 1dand complex
(Shuyak Is. to Trinity Is., <200m)

61 Chignik Shelf south side of Alaska Peninsula (Kilokak Rocksto
Kupreanof Pt., <200m)

62 So. AK Peninsula south side of Alaska Peninsula (Kupreanof Pt. to Unimak
Pass, <200m)

63 Aleutian Aleutian Islands west of Unimak Pass (shelf north and south
of idands, <200m)

64 Gulf of Alaska Gulf of Alaska and North Pacific (>200m deep)

65 So. Bering Sea Shelf Southern Bering Sea shelf (east of Unimak Pass and shelf
break, to south of 60° N, north of Alaska Peninsula, <200m)

66 Bristol Bay Bristol Bay (inside line from Cape Menshikof to Cape
Newenham)

67 Kuskokwin Bay Kuskokwim Bay (inside line from Cape Newenham to Cape

Mendenhall on Nunivak Is.; south of 60" N latitude in Etolin
Strait)
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Exhibit 2.1 (continued)

68 No. Bering Sea Northern Bering Sea Shelf (north of 60° N, south of line
from East Cape = Mys Dezhneva to Cape Prince of Whales
in Bering Strait, <200m)

69 Y ukon Delta Y ukon Delta and River

70 Bering Sea Offshore Offshore Bering Sea (>200m)

71 Norton Sound Norton Sound (east of line from Point Romanof to Cape
Nome)

72 Kotzebue Sound Kotzebue Sound (inside line from Cape Espenberg to Cape
Krusenstern)

73 Chukchi Sea Chukchi Sea (north of Bering Strait to Point Barrow)

74 Beaufort Sea Beaufort Sea (east of Point Barrow to Canadian border)

75 Hawaii Hawaiian Islands (<200m)

76 Polynesia Guam, other Pacific idands (<200m)

77 Central Pacific Central Pacific (>200m)
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Exhibit 2.2 Marine subtidal (rock, cobble, sand, mud) cases.

Case | Province# Run Province Name Region Represented

ID (Represent)

MO01 6 (3,6) Georges Bank Gulf of Maine - Georges
Bank

M02 | 13(7-8, 13, 15, 20) NY -NJ Shelf Mid-Atlantic Offshore

MO03 21 (21-23) Carolina Shelf Carolinasto No. Fla. Shelf-
Offshore

MO04 | 29 (24, 26, 27, 29, 31-32) SW Florida Shelf So. Fa., So. Texas,
Caribbean Shelf-Offshore

MO5 | 37(33, 35, 37) La.-No. Texas Shelf No. Gulf of Mexico Shelf

MO6 | 43 (40-43) Santa Barbara Channel So. California Shelf-
Offshore

MOQ7 | 44 (44-45) Central Calif. Coast (Gulf of Farallones) | Central Calif. Shelf-
Offshore

M08 | 47 (47, 49-50) Oregon Coast Oregon-Wash. Shelf-
Offshore

M09 [ 56 (52-54, 56, 58-64) Kenai Shelf Gulf of Alaska

M10 | 65 (65-67, 70) So. Bering Sea Shelf So. Bering Sea

M11 71 (68, 71-73) Norton Sound No. Bering Seato Chukchi
Sea

M12 74 (74) Beaufort Sea Beaufort Sea

M13 | 75 (75-77) Hawaii Pacific Islands Shelf-
Offshore
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Exhibit 2.3 Estuarine and nearshore subtidal and intertidal cases. See Exhibit 2.6 for regions

represented by each case.

Case Province # Province Name L ocation Habitat Type (Exhibit 2.1)
ID Run (Represent)

EO1 2(1,2,9) So. Maine and N.H. Coast Casco Bay at Portland, ME Rock-mud, open water
E02 4(1-15) Mass. Bay Just north of Cape Ann Saltmarsh, mud flats
EO03 5(5) Boston Harbor Boston Harbor entrance Rock-mud, open water
E04 9(8-9) Buzzards Bay In channel, near entrance Rock-mud, open water
EO05 10 (10) Narragansett Bay Near Newport in East Passage Rock-mud, open water
E06 11 (12) Long Idand Sound Western LIS Rock-mud,