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ABSTRACT: Following a September 1992 natural gas and oil well 
blowout in Timbalier Bay, Louisiana, natural resource trustees took 
action under the Oil Pollution Act of 1990 (ÏÑË), Clean Water Act 
(CWA), and the Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA) to restore the natural resources 
injured by the spill. Trustees appointed by the State of Louisiana and the 
U.S. Government worked cooperatively with the well owner, Greenhill 
Petroleum Corporation, in a natural resource damage assessment 
(NRDA). The resolution of the Greenhill NRDA marks an early success 
for all parties involved. The process was concluded in December 1993, 
only 14 months after the spill, when Greenhill and the trustees signed a 
natural resource restoration agreement. The cooperative assessment and 
innovative approaches used by the trustees and the well owner resulted in 
the rapid resolution of the case, rapid environmental restoration, and 
relatively low assessment costs. 

On September 29,1992, natural gas and petroleum well No. 250 in 
Timbalier Bay, Louisiana, owned and operated by the Greenhill Petro-
leum Corporation, began discharging crude oil and natural gas as a 
result of loss of well control during workover operations. Greenhill 
promptly began response actions to contain and remove the spilled oil. 
While they were attempting to cap the well on the morning of October 
1, 1992, the oil and natural gas discharge ignited. The well was suc-
cessfully capped on October 9, 1992. 

The blowout resulted in a discharge of approximately 96,000 gallons 
of oil into the Timbalier Bay estuarine environment. The concentra-
tion and quantity of oil discharged impacted, to varying degrees, 
approximately 122 acres of intertidal marshes on East Timbalier, Tim-

1. Opinions expressed in this paper are those of the authors and do not 
nesessarily represent the views of the State of Louisiana, the National 
Oceanic and Atmospheric Administration, Department of Interior, 
Coastal Environments, Inc., or Greenhill Petroleum Corporation. 

balier, Brush, Calumet, and Casse-tete Islands (Figure 1). Oiled marsh 
grass, primarily Spartina alterniflora, experienced die-back or was 
assumed to have experienced other impacts to growth and produc-
tivity, thus increasing the vulnerability of oiled areas to erosion. Migra-
tory birds and aquatic natural resources also were affected by the 
discharge of oil. 

Under OPA and CERCLA, natural resource trustees are authorized 
to recover funds (damages) sufficient to restore or replace natural 
resources injured as the result of a discharge of oil into navigable 
waters of the United States and adjoining shorelines. CERCLA de-
fines natural resources to include living and non-living resources, such 
as air, land, and water. Recovered damages must be used to restore 
injured natural resources or replace the functions of those resources in 
the ecosystem (services) that have been lost as a result of a spill. For the 
September 29 blowout, the trustees consisted of the State of Louisi-
ana's Oil Spill Coordinator's Office (LOSCO), Department of Envi-
ronmental Quality (LDEQ), Department of Wildlife and Fisheries 
(LDWF), and Department of Natural Resources (LDNR); and the 
U.S. Government's Department of Commerce, National Oceanic and 
Atmospheric Administration (NOAA) and Department of the Inte-
rior, Minerals Management Service. 

The trustees sent representatives to the spill site to begin a prelimi-
nary assessment. Using methods outlined in NOAA's emergency pro-
cedures manual,2 they evaluated existing data sources on the area, 
including those for wildlife, fisheries, geomorphology, and physical 
and chemical océanographie phenomena. They also collected zoo-
plankton, benthos, and subtidal and intertidal samples as well as 
observational data on short-term impacts. 

Simultaneously, Greenhill and the trustees cooperated by partici-
pating in joint field surveys to quantify oil coverage and oiling charac-
teristics in the impacted area. This working relationship persisted 
through the injury assessment and negotiation phases of the NRDA 
process. The surveys consisted of mapping the general area of spill 
impact and assessing the area with regard to geomorphological and 
ecological characteristics. These data were intended to help prioritize 
cleanup operations. 
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Figure 1. Map of southern Timbalier Bay, Louisiana, showing the 
spill site 

The cooperative assessment 

The trustees conducted an initial meeting with Greenhill on October 
16, 1992 to discuss the results of the preliminary evaluation. At that 
time, all parties agreed that the cooperative relationships forged dur-
ing the early phases of the incident were valuable and should carry over 
into a joint injury assessment and negotiation phase. Once cleanup 
efforts were concluded, the joint Greenhill/trustee technical team, 
essentially consisting of the people who had participated in the prelimi-
nary assessment, discussed the assessment options available to them. 
The decision to use the same individuals for both the response and 
NRDA teams facilitated a rapid transition from response to NRDA. 

Rather than contesting liability or the existence of environmental 
injuries, the parties agreed to participate in a joint damage assessment. 
This allowed an open exchange wherein technical personnel were given 
latitude to discuss and reach agreement on technical issues directly. In 
fact, many such discussions took place by telephone. By agreeing early 
to a technically-driven process, the trustees and Greenhill established 
a framework that allowed technical personnel to resolve issues outside 
of meetings involving all trustee and Greenhill case personnel. All 
discussions and negotiations were, however, undertaken with the 
knowledge and concurrence of the case teams, including legal counsel, 
to protect the interests of all parties. 

The cooperative settlement approach provided all parties with more 
flexibility in performing a NRDA than under CERCLA. The primary 
benefit to the trustees in using the regulations is that they are granted a 
rebuttable presumption of accuracy in subsequent legal proceedings. 
Since both the trustees and Greenhill were confident that this case 
could be settled without litigation, where the rebuttable presumption is 
relevant, they decided not to follow the CERCLA NRDA regula-
tions^—the OPA regulations were still being drafted at this time. 

Under the CERCLA NRDA regulations (43 CFR Part II), the 
trustees would have been limited to either a Type A or Type B assess-
ment approach. Type A assessments focus on small spills in coastal and 
marine environments where extensive scientific documentation either 
is not cost effective or impossible to carry out. The basis of the Type A 
regulations is a computer model: the Natural Resource Damage As-
sessment Model for Coastal and Marine Environments (NDRAM/ 
CME). The NRDAM/CME is composed of three submodels which 
predict the physical fate of spilled substances, the biological effects, 
and the economic damages caused by the spill.2 The data needed to run 
the model generally are available in published literature, reports gen-
erated during the emergency response, and from other resource man-
agement agencies. However, the Type A model assumes a single short-
term discharge. In addition, the model considers losses in terms of 
certain biological resources and services only; it excludes injury to 
aquatic vegetation such as the marsh grasses impacted by this spill. 

Because the Greenhill case involved a prolonged oil release and the 
primary injury was to marsh grasses and the aggregate services pro-
vided by the marsh, the Type A model was not used. 

Type B assessments, on the other hand, may be conducted for 
incidents involving complex situations or releases that occur over a 
period of time. They rely on site-specific studies conducted over ex-
tended periods and generally are costly in comparison to Type A 
assessments. A typical Type B assessment would involve site-specific 
studies of all or several potentially impacted resources, a calculation of 
damages for each injured resource, and the development of a restora-
tion or replacement plan before a claim would be presented to the 
responsible party. Given the extent and severity of the Greenhill blow 
out, a Type B assessment would not have been justifiable on a reason-
able cost basis. 

Since neither Type A nor Type B regulations were appropriate for 
the Greenhill case, an alternative method, the habitat equivalency 
model (HEM), was selected because it was both technically applicable 
and cost-effective. The model determines the scale of restoration 
projects that are required to compensate for loss of resource services 
from the time of injury until recovery. Compensation is based on the 
initial level of services lost and the rate of recovery, as well as the rate 
and magnitude of services regained by restoration. Equating the ser-
vices lost as a result of the discharge to those gained as a result of the 
restoration determines the proper scale of the habitat restoration/ 
creation project. One requirement for use of the model is that feasible 
restoration techniques that will provide categories of services equiva-
lent to those lost as a result of the spill exist. Damages can then be 
based on the monetary cost of implementing the projects or restoration 
can be accomplished through in-kind compensation provided by the 
responsible party. In this case an in-kind settlement, creation of new 
intertidal marsh habitat, was selected as the preferred restoration 
alternative. Hartman et al. describe the HEM in detail.1 

In applying the HEM, the trustees and Greenhill focused on quan-
tifying injuries to selected natural resources and services resulting 
from the spill and on identifying data for model input. Sequential aerial 
photography and published maps were used to estimate the longevity 
of the island. Published values from the literature were used for marsh 
recovery projections. 

The assessment of injuries, which provided the basis for calculation 
of the compensation required though the HEM, was largely based on 
the field surveys conducted for cleanup. Trustee participation enabled 
both the trustees and Greenhill to use these data to document the 
extent of marsh oiled as the result of the spill. The data obtained 
through the field surveys were the only quantitative, site-specific data 
available for establishing the extent and severity of oiling. These data 
were analyzed and synthesized based on a combination of three param-
eters^—oil width, distribution, and thickness—and classified according 
to a rating system—unoiled, very light, light, moderate, and heavy. 
Maps with polygons representing the respective oiling categories were 
produced and then entered into a geographic information system 
(GIS) for data processing and area calculations. The area calculations 
subsequently were used as input for the HEM. However, area calcula-
tions obtained through this process reflect the total number of acres 
where varying degrees of oiling was observed rather than the surface 
area that was oiled. For example, if one acre had patches of oil uni-
formly distributed throughout and covering approximately half of the 
total surface area, the survey would record this as one acre with 50 
percent surface oil coverage. During the data reduction process, the 
entire acre would be classified as "oiled" because measuring and 
mapping each oiled patch as a distinct polygon is time consuming and 
not relevant for cleanup operations. The one acre would subsequently 
be digitized as one polygon on the oiling map and assigned a surface oil 
category. 

This analysis did not produce as precise an estimate of actual surface 
area oiled as would have been produced in a Type B assessment. By 
mutual agreement however, these area calculations served as model 
input because they were immediately available, site-specific, quantita-
tive measurements of oil in the environment. In addition, marsh cre-
ation was assumed to compensate for other habitat and service losses 
that were not addressed directly in the HEM. Data regarding specific 
impacts of the event could have been collected and applied to the injury 
assessment as in a Type B procedure; however, this would have in-
creased the costs of the assessment and delayed the implementation of 
habitat restoration. 

The model determined that the Greenhill spill resulted in loss of 
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43.43 acre-years of lost marsh services. It also determined that creation 
of 21.7 acres of new marsh habitat would compensate for the lost 
services. 

The settlement 

The Greenhill NRDA settlement was atypical: the trustees and 
Greenhill agreed to an in-kind restoration project, using the HEM 
rather than pursuing monetary compensation for natural resource 
injuries. Greenhill agreed to implement restoration directly, using 
trustee performance criteria and with trustee oversight. Specifically, 
Greenhill would (1) create 21.7 acres of planted Spartina alterniflora 
marsh on East Timbalier Island that would have 80% vegetative cover-
age at the 2-year mark following completion of planting, and (2) 
monitor the created marsh for 5 years, beginning after completion of 
the initial planting, to determine whether the restoration of marsh 
services was achieved as agreed. 

In-kind compensation has several advantages over monetary com-
pensation. First, planning for restoration alternatives is integrated into 
the NRDA process from the beginning. At the conclusion of the 
process, a specific restoration plan is agreed upon, therefore, questions 
regarding how restoration monies are to be spent are eliminated. In-
kind compensation can also take advantage of in-house expertise and 
capabilities. In this case Greenhill had substantial expertise with 
dredging projects, and dredged material was available from a channel 
maintenance project. 

In-kind compensation also takes advantage of efficient contracting 
mechanisms typically available to private firms. As a result, some of 
the costs and uncertainties involved with restoration are minimized. 
The responsible party has the freedom to use cost-effective approaches 
to implement the project as long as the specified performance criteria 
are met. Since the amount paid by them is the actual cost incurred 
in restoration, in-kind compensation also eliminates the chance that 
the responsible party may pay more than it actually costs to perform 
the restoration. Likewise the trustees avoid the risk of underestimating 
restoration costs. 

Reasonable cost 

Both the current CERCLA and draft OPA regulations state that 
trustees may recover reasonable assessment costs. The trustees are 
charged with restoring natural resources that were injured as a result of 
an unauthorized discharge. Under the CERCLA regulations, if the 
cost of determining the value of the injured resources exceeds the value 
of those resources, then the cost of assessment would not be judged to 
be reasonable. Measuring injuries from an oil spill relies on expensive 
field and laboratory methods; therefore relatively few samples ulti-
mately can result in a high assessment cost. For example, identification 
and quantification of benthic animals costs approximately $300 per 
sample. The sample replication rate needed to quantify benthic com-
munities in coastal Louisiana accurately, depending on the location 
and fauna, is five-to-seven samples per site. Consequently, one repli-
cated sample at a single station can exceed $2,000 in laboratory costs. 
Gas chromatography/mass spectrometry analysis for fingerprinting is 
also very expensive. Since much of the injury to resources is sublethal 
(that is, not immediately lethal but causing some impairment of ability 
to forage, reproduce, or grow), expensive physiological analyses and/ 
or long term monitoring would be required to determine injuries fully. 
Additional requirements to insure that samples are of litigation quality 
serve to increase costs further. 

Because of these realities the trustees are often caught in a difficult 
situation. The cost of accurately quantifying the nature and extent of 
injury to trust resources is often very high. However, because NRDAs 
are conducted with the potential for litigation, it is often necessary to 
do detailed, site-specific studies to establish impacts and assign values 
to injuries. Cooperative assessments keep costs reasonable by encour-
aging the use of joint sampling and shared data sets. In this case, the 
parties worked cooperatively from the beginning. They also limited 
assessment costs by using computer models, negotiated settlement, 
and relying on existing data. 

Communication 

In addition to cost considerations, communication influences every 
part of the assessment process. In most cases, several trustee agencies 
are involved and there may be more than one responsible party. 
Effective communication is vital to move the process toward resolu-
tion, and requires that the participants establish a working relationship 
early. Additionally, a single point-of-contact for each party and clear 
lines of communication should be identified. In this case, many of the 
participants in the NRDA process began their working relationships 
during the initial response to the blowout. Later, many of these same 
individuals participated in the field surveys used to map the oiling of 
the islands. 

A single point of contact for each of the participants facilitates the 
efficient conduct of business throughout the spill and its aftermath. For 
example, in the State of Louisiana, LOSCO is statutorily designated as 
the lead administrative trustee for the state for NRDAs resulting from 
oil spills. As such, they served as the voice of the state trustees. In the 
Greenhill negotiations, LOSCO facilitated communication among all 
the trustees, and presented a single point of view in all discussions with 
Greenhill and the federal trustees. Thus, more rapid decision making 
was possible in the joint negotiations. 

A cooperative NRDA process requires clear lines of communica-
tion. Each participant in the process must understand its role in the 
activity and position in the organization. By establishing consistency in 
administrative, legal, and technical personnel a rapport can be estab-
lished among the parties, and negotiations can move more quickly to 
conclusion. Administrative participants should function only to main-
tain the continuity of the proceedings and to serve as the spokesper-
sons for their groups. The role of legal counsel should be to ensure that 
all actions are consistent with applicable state and federal law. Techni-
cal representatives should provide the scientific input needed to bring 
negotiations to a successful conclusion. Action taken by participants 
outside their designated roles should be taken only with the agreement 
of the group. 

The learning process 

The OPA mandated that NOAA promulgate regulations for oil spill 
NRDAs. At the time of the Greenhill blowout those regulations were 
not yet available. The State of Louisiana had limited experience with 
the NRDA process, having participated in only one prior to this case. 
Greenhill had no experience with NRDA. The experience gained in 
the conduct of this cooperative assessment should enhance the pace of 
future actions, and potentially decrease assessment costs. In addition, 
pre-spill planning will identify restoration alternatives in advance. 
Including preliminary NRDA planning in oil spill drills could also 
serve to provide a basis for planning. 

Conclusion 

The use of cooperative and expedited assessment procedures such as 
the HEM and in-kind compensation can greatly benefit trustees, re-
sponsible parties, and, most importantly, natural resources. Areas of 
agreement and compromise can be identified in the discussions among 
the technical teams. A cooperative assessment strictly based on techni-
cal merits should remove many of the legal and emotional issues. The 
combination of these approaches used in the Greenhill case enabled 
the participants to accelerate the assessment process through an expe-
dited assessment and open communications, to minimize assessment 
costs, to reach a settlement within 14 months of the initial discharge of 
oil into Timbalier Bay, and to provide direct in-kind compensation for 
the resources that were injured. 

To conduct a successful cooperative NRDA, both the trustees and 
responsible party should identify the administrative, legal, and techni-
cal teams who will be responsible for the process and keep those teams 
intact as much as possible. Every effort should be made to identify 
common ground that is technically defensible as a base to build from. 
If negotiations get contentious, the parties should return to common 
ground and try a different approach. Fostering cooperation among 
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parties on technical aspects of data collection, analyses, and interpreta-
tion, will result in lower costs of the injury assessment phase and, 
ultimately, lower costs of restoration of the natural resources them-
selves. Use of existing data and innovative approaches to data inter-
pretation, such as the HEM, will achieve more rapid and efficient 
restoration of natural resources injured in oil spills. 
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