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ABSTRACT

RESUME

As part of three ongoing research projects, the Gas Research..
Institute (GRI) is studying the natural gas industry's impacts on
wetlands and how to manage operations so that impacts can be
minimized or eliminated. The objective of the first project is to
gain a better understanding of the causes and processes of wetland
loss in the Louisiana deltaic plain and what role gas pipeline canals
play in wetland loss. On the basis of information gathered from the
first projects, management and mitigation implications for pipeline
construction and maintenance will be evaluated. The objective of the
second project is to assess the floral and faunal communities on
existing rights-of-way (ROWs) that pass through numerous types of
wetlands across the United States. The emphasis of the project is on
pipelines that were installed within the past five years. The
objective of the third project is to evaluate the administrative,
jurisdictional, technical, and economic issues of wetland mitigation
banking. This paper discusses these projects, their backgrounds,
some of the results to date, and the deliverables.

Le Gas Research Institute (Institut de recherches sur le gaz) mene
actuellement trois projets ou l'ou etudie 1'impact du secteur de gaz
naturel sur les marecages, ainsi que la facon de gerer les operations
afin de reduire ou d'eliminer cet impact. Le premier projet vise une
meilleure complrehension des causes et des processus de perte de
marecages sur la plaine deltaique de la Louisiane et le rdle joue par
les canaux de gazoduc dans la perte de marecages. L1influence de
ceete meilleure comprehension sur la gestion et 1'attenaution dans la
construction et l'entretien des gazoducs sera evaluee. Le deuzieme
projet 6value les communautes veg6tales et animales situees le long
des traces de gazoducs (Rights-of-Way, ROW) qui traversent plusieurs
genres de marecages aux Etats-Unis. On a surtout etudie les
gazoducs intalles dans les cinq dernieres annees. Le troisieme
projet evalue les probleme3 administratifs, juridictionnels,
techniques et economiques de las mise en reserve des terrains pour la
protection des marecages. Cette communication traite de ces projets,
de leurs antecedents, de quelques resultats a ce jour et des projets
prets a livrer.
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BACKGROUND

Natural gas is transported from production fields to local distribution
companies through an extensive pipeline network that spans thousands of miles
and crosses areas with a variety of surface features, ecosystems, and land
uses. Although pipelines are the safest and most reliable way to transport
ga3, questions about the environmental effects of pipeline construction and
maintenance are often raised by industry, which builds, operates, and
maintains this network,. The gas industry has long realized that responsible
land stewardship on pipeline rights-of-way (ROWs) is in the best interests of
all concerned: the landowner, the transmission company, regulatory agencies,
and environmental groups.

Argonne National Laboratory (AND and several subcontractors under the
sponsorship of Gas Research Institute (GRI) with cosponsoring on specific
projects by numerous gas companies, the American Petroleum Institute, the
U.S. Department of Energy, and the Interstate Natural Gas Association of
America are conducting the ROW Research Program to address the needs of these
groups. This program is a multiyear, multidisciplinary research effort begun
in 1983. The major goal of the ROW Research Program is to reduct the
ecological impacts and associated costs due to the installation and
maintenance of natural gas pipelines. An industry steering committee has been
established to assist in formulating the program. The program objectives are
as follows:

• To quantitatively and qualitatively document the industry's
pipeline installation practices,

• To develop a data base for evaluating environmental effects of
pipeline installation, and

• To develop and test technologies that minimize co3ts and
mitigate environmental effects.

The ROW Research Program is focused on four areas:

1: Revegetation. Areas for revegetation include grasslands,
prairies, and croplands. The objectives are to stabilize soil
and return the area to beneficial use for agriculture or
pastureland.

2. Stream-Crossing Techniques. The aim of stream-crossing
techniques is to reduce pipeline installation and maintenance '
costs and minimize environmental impacts.

3. Erosion Control. Areas for erosion control include steep .
slopes, sandy or highly erodible soils, and semiarid range.
"She objectives are to stabilize water and wind erosion by
establishing plant life that is ecologically functional,
aesthetically acceptable, and biologically compatible with the
natural landscape.

4. Wetlands Practices. Areas to be addressed include coastal and
inland wetlands. The objectives are to examine the effects of
current and former construction practices on ecosystem
processes and develop methods for their control.

Reports concerning the first three areas of the ROW Research Program can
be obtained from Argonne National Laboratory or Gas Research Institute. The
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balance of this paper will deal with the Wetlands portion of the ROW Research
Program.

The wetlands portion of the GRI ROW program encompasses three major
wetlands projects:

1. Natural and Human Induced Causes of Wetland Loss in Coastal
Louisiana,

2. Wetland Corridors, and
3. Wetlands Mitigation Banking.

Specific projects are being conducted across the United States. The
sites for these projects, discussed below, are shown in Figure 1.

• Corridor

• Coastal

Figure 1 GRI Wetland Research Sites

NATURAL AND HUMAN-INDUCED CAUSES
LOSS IN COASTAL LOUISIANA

OF WETLAND

Wetland loss has become a major environmental issue. Louisiana, which
contains 41% of the coastal wetlands of the U.S., is being seriously degraded
up to 50 mi2 of wetland habitat each year, according to some estimates. The
potential losses — economic, social, and ecological — are driving regulatory,
scientific, citizen, and industry groups to develop an understanding of the
causes and processes of wetland loss. Only with this understanding can
prudent cost-effective solutions for managing the wetland loss be developed.
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The process of wetland loss involves converting wetland habitat to non-
wetland habitat. Marshes, swamps, and bottomland forests are converted to
open water or upland areas, primarily through three mechanisms: (1) shoreline
erosion and bay expansion; (2) human activities, dredge and fill, for example;
and (3) vegetative dieback and pond development in marshes.

Numerous causes have been proposed for wetland loss, both natural and
human-induced. Natural causes oi wetland loss include changes in sea level,
subsidence, and the compaction/dewatering stage in the deltaic cycle, and
major storms. Human induced causes include sediment deprivation related to
levee and dam construction, subsurface fluid/mineral withdrawl, and the
dredging of canals for navigation and energy production.

To gain a better understanding of the mechanisms and reasons for loss,
GRI intiated a five-year research project entitled "Natural and Human Induced
Causes of Wetland Loss in Coastal Louisiana." Scientists from -JJL and its
subcontractor Louisiana State University (Center for Wetland Resources and
Louisiana Geological Survey) are participating in this wetlands research
effort. The project i3 being conducted in conjunction with three related
wetlands projects funded by the U.S. Department of Energy (DOE), the
U.S. Geological Survey (USGS), and the U.S. Army Corps of Engineers (COE).

The objectives of this study are as follows:

• To develop an understanding of the causes and processes of
wetland loss in the Louisiana deltaic plain,

• To determine the role that gas pipeline canals play in wetland
loss, and

• To evaluate management/mitigation implications for pipeline
construction and maintenance.

To meet these objectives, four tasks have been delineated and work on each has
begun.

Task 1; Coastal Land-Loss Clasaificationf Mapping, and Spatial Analysis

The rank and contribution of each type of land loss to the cumulative
wetland loss occurring in the Mississippi River deltaic plain is being
determined for a 51-quad area (Figure 2). Scientists are reviewing the COE
study, which determined where land loss had occurred in the deltaic plain over
a 50-yr period. A list of land loss processes, causes, and factors has been
generated by a technical committee. This 24-member committee consists of
federal and state agency representatives and regulators, as well as wetland
scientists. Expertise among committee members includes coastal geology,
ecology, geography, and biology. The listing was reviewed and related
components were grouped. Each grouped was then organized into a framework of
(1) processes of coastal land loss, (2) actions that drive the processes,
(3) catalysts that stimulate the action, and (4) conditions that cause the
catalyst to occur or enhance the catalyst's effects.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark, Wl lJcey 4
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Figure 2 Louisiana Land Loss Study Area

Three primary processes of land loss were identified and operationally
defined c.s follows:

1. Erosion — mechanical reworking of subaerial sedimentary
deposits by physical processes.

2. Subsidence — absolute or apparent downward movement of land
relative to the water surface.

3. Direct removal — human-induced excavation of material from its
natural setting.

The actions (e.g., waves) and causes (e.g., boat wake) driving each
coastal Iand-lo3s process have been identified. This classification scheme
allows for different levels of association. Where possible, detailed
assignment of cause will be made. Where detailed information is not available
(or conflicting), loss will be classified at the next coarser level. The
hierarchical nature of the scheme al3o allows the extraction of statistics at
different levels. Total acreage lost for each classification-system cause is
being determined and a ranking is being developed to indicate the relative
importance of each of the land-loss causal factors.

Task 2: Pipeline and Wetland Loss Geographic: Information System fGIS)
Analyses

Regional, basin, and study site Geographic Information System (GIS)
analyses are being developed, and spatial patterns of land loss in association
with pipelines, environmental parameters, and field data are being evaluated.
For the regional or delta plain GXS, scientists are overlaying a map of the
pipelines of Louisiana (a DOE project) on the COE land-loss map and conducting
spatial analyses to determine if any broad-scale correlations exist between
pipelines and land loss. At the basin level, spatial analyses are being
•conducted to ascertain relationships among land loss, pipelines and
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environmental parameters (e.g., soil type, salinity), and other parameters
(e.g., shorelines, levees). Finally, at the site level, photointerpreted data
(plus field sampled data) are being analyzed in terms of land loss, vegetative
dieback, and pond formation.

Task 3: Rolt» r»f Brfaphir: and Vegetative Dynamin« in Wetland Loss

The relationship between vegetative dieback and wetland deterioration
(pond formation) is being studied. Data are being collected from field plots,
and vegetation is being monitored for dieback and response. Selected
manipulative experiments are being undertaken to determine the impacts of
various process factors (e.g., sediment deprivation and sediment addition) on
plant growth. On the basis of field data and the manipulative experiments,
suggestions for marsh management will be developed.

Task 4: Coastal Geologic and Geomorphin Framework

The role of subsurface geology and geomorphology in affecting wetland
change and land loss is being measured. Work has begun on conducting a
regional seismic survey and monitoring sea level rise at a 22 tide-gage
network. Additional work involves core drilling, radiometric dating,
integrating all the data into the GIS analyses, and interpreting causative
land loss and subsurface geological/geomorphological controls.

To date, a single quadrangle, the DuLac quadrangle, has been classified
as to geomorphology, and other quadrangles are in the process of being
classified. The land-loss cause scheme and decision rules are being
developed. Argonne seismic studies indicate that a considerable quantity of
gas may be trapped in the upper 200 m of sediments of the deltaic plains of
the Mississippi River. This gas, probably released from the decomposition of
entrained organic matter, constitutes approximately 10% of the volume of the
sediments. As this gas flows toward the surface, the gas pressure approaches
confining pressure, a point at which flow may become turbulent, resulting in
"marsh gas boils" near the surface. With as much as 10% of the upper 200 m as
entrained gas, it is possible to envision the vulnerability of the wetlands
when only centimeters of relative sea level change can affect their existence.

WETLAND CORRIDORS

Pipeline construction can change the form and function of wetlands by
altering both levels and flows of surface water and groundwater. Right-of-Way
maintenance activities maintain a corridor through the wetland for pipeline
inspection and repair. These activities can alter the floral and faunal
communities, producing a new environment on the ROW with accompanying edges
between the ROW and adjacent wetland. The ROW and ROW edge (transitional
zone) provide new habitats for both plants and animals. The adjacent wetland
environment may also be altered to provide habitats for new species. The
resultant impacts to wetlands may be both positive and negative, and the
degree of environmental modification determines the extent to which function
and value are altered. Both the pipeline industry and regulatory agencies are
concerned with the implementation of Section 404 of the Clean Water Act.
Current regulatory language that allow for "temporary" impacts due to
construction in wetlands. If the impacts can be demonstrated to indeed be
temporary (the wetland being well on its way to functional recovery within
three or five years), then concerns about the impact of construction should be
minimized. Industry and agencies will benefit from additional information
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about the ecological impacts and benefits of pipeline construction and ROW
maintenance activities in wetlands. This study is designed to document the
ecological communities associated with existing pipeline ROW3 that pass
through various wetland types in the United States.

Study Objectives

• Identify the floral on the ROW, at the ROW edge, and in the
undisturbed wetland and determine the distance these effects
extend into the adjacent wetland.

• Develop recommendations for construction and maintenance
practices.

Potential Benefits ho the Gas Pipeline Industry

• Documentation of ecological impacts from existing ROWs through
wetlands will provide additional baseline data necessary for
securing new construction permits.

• These data will be useful in the selection of environmentally
sound maintenance practices to increase positive impacts and
minimize negative impacts and in the selection of routes and
construction methods for new pipelines.

Scope

A survey is being conducted on representative existing pipeline ROWs of
various ages that pass through a variety of wetland types. For each ROW, the
method and date of construction, as well as with past and current maintenance
practices, is being recorded. Along each ROW, sampling stations are
established so that observations on the ROW, at the ROW edge, and in the
adjacent wetland can be made. Plant taxa are listed and voucher specimens are
collected. Sampling stations are documented with photographs.

It is anticipated that 8 to 10 wetland sites impacted by ROWs will be
surveyed over a 2-3 year period. Most study sites in the first year of the
project are entering their third growing season since the construction of the
pipeline. During the second year of the projects, sites that are entering
their 10th, 20th, or 30th year since the construction of the pipeline will be
evaluated on 2 to 4 of the wetland types. In the third year of the project,
the original 3-yr sites (now 5-yr sites) will again be evaluated.

The ecological site-selection criteria for selection in this study are
listed below.

• The site is representative of a major wetland type.
• The 3ite has sufficient wetland area on the ROW for adequate

sampling.
• The site has uniform adjacent wetland area, with minimal recent

disturbance, for reference sampling.

The sites selected are listed in Table 1. Observations are being made
and data are being collected on the ROW, at the ROW edge, and from an
undisturbed reference area in the adjacent wetland. At the sites, hydrologic,
edaphic, vegetational, faunal and photodocumentary data are being collected.
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Tablft 1. Wetland Corridors Study Sites

r.af.e

WI
m
LA
LA
NJ
MI

Type

Conifer Shrub EH
Hardwood FW
Tidal Marsh
Hardwood Riparian/Cypresa
Peat
Mixed Forest

fge fYrsl

20
30/0
20
3
40/1
0

If threatened species or unique habitats are fou^d in the area, a more
detailed investigation may be necessary to assure that ROW maintenance
practices avoid negative impacts.

Pej-iyerables

k report will be prepared on each wetland site. The report will include
information on site history (e.g., construction method, date, past and current
maintenance practices), sampling and data collection methods, hydrologic and
soil, plant taxa (with abundance and dominance data), wildlife observations,
unusual habitats, and threatened or endangered plant and animals. An estimate
of the distance the ROW edge effect extends into the wetland, recommendations
for construction and maintenance practices, and the need for follow-up visit3
will be provided. Photodocumentation of the site will be furnished.

Results

Although the first six sites listed in Table 1 have been visited and
data have been collected, only four reports have been completed. The
Wisconsin site report was published in early 1992. Two findings from that
study indicate that the corduroy road used during for construction (Figure 3)
did initially restrict sheet water flow, but eventually nature breached the
road and reestablished water flow; and the distribution on non-native plant
species was similar to that of non-native plant species in the natural areas
(Figure 4).

Sheet Water Flow - - * . **. r-10m

~ 0 m
I

30 m
West

Pipeline I
30 m
East

23 to 25 m
Edge Edge

Note: Peat is over three feet deep.

Figure 3 Wisconsin Wetland Site Cross Section
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Figure 4 Wisconsin Wetland

Also preliminary in nature is the information from the other sites. At
the New York site, there appeared to be little effect of the pipeline after
30 years. Any impacts that were present were attributed to beaver activity
and railroad structures. At the New Jersey site, it was observed that with
proper spoil handling, the ROW would naturally revegetate in one year. A
similar situation was found at the Louisiana Riparian Cypress site, in that
natural revegetation occurred and wetland function appeared to have been
restored. A different observation was made of the Louisiana Tidal Marsh site.
Here, the entire area is deteriorating, but the presence of the pipeline is
coirsidental.

WETLANDS MITIGATION BANKING PROJECT

The Gas Research Institute, in conjunction with the U.S. Department of
Energy, the American Petroleum Institute, and the Interstate Natural Gas
Association of America, ha3 contracted with Argonne ior a one-year study to
investigate wetland mitigation banking.

Statement, of the Issue

Since the release of the National Wetlands Policy Forum's "no net loss"
of wetlands report in 1988, considerable attention ha3 been focused on how to
improve the wetlands protection afforded by the Clean Water Act, Section 404
Dredge and Fill Permit program, which governs operations in wetlands.

Section 404 requires that adverse ecological impacts of a development
project be mitigated by the developing agency or individual. Increasingly,
regulatory agencies are suggesting "mitigation banking" as a means of
satisfying regulatory requirements. The process offers a unique appr^ oh
because it puts mitigation up front in the process to obtain permits ather
than at the end.
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Wetland mitigation banking is driven by four objectives. First, banking
of credits in advance of actual need should speed the permitting process.
Second, mitigation banks should experience lower costs per acre or per unit of
habitat improvement because of the economics associated with larger
development. Third, wildlife should benefit because larger developments tend
to incorporate entire ecosystems, whereas smaller mitigation projects all too
often do little to enhance wildlife or fisheries. Finally, because banking
involves established wetlands, uncertainty concerning the success of
mitigation actions is reduced.

Although several banks are in existence (operated for the most part by
state governments), no comprehensive study has been done on the wetlands
mitigation banking concept. The purpose of this program is to evaluate
wetlands mitigation banking as a potentially useful approach for the oil and
gas industry.

This study consists of two phases. Phase I is currently funded, while
Phase II is contingent on the findings of Phase I.

Phase T

The primary objectives of Phase I are to accomplish the following:

• Describe administrative and jurisdictional issues of banking,
• Compare technical performance of existing banks with other

mitigation options,
• Compare costs of mitigation through banking with other

mitigation options, and
• Prepare a guidance document on wetland mitigation banking.

The fir3t phase of the program consists of six tasks:

1. Define and describe key terms and issues,
2. Characterize existing banks,
3. Evaluate technical success of mitigation banking efforts,
4. Conduct cost comparison: mitigation banking vs. on-site mitigation,
5. Develop conclusions and recommendations, and
6. Prepare mitigation banking guidance document.

The content and the status of each of these tasks are described below.

Taak 1 - Daf ine and Deanribe Key Tt»rms and T33ue3

The terminology and associated definitions involved in wetland
mitigation banking can be approached from both the technical and regulatory
perspectives. The terms defined to date by the regulators have subtle
differences in meaning that may affect the process of siting and permitting a
mitigation bank. Key definitions for mitigation banking include wetlands,
their components, classifications, types, extent, functions and values,
mitigation, and currency. The success of wetland mitigation banking depends
on the establishment of a defensible single set of definitions.

Argonne's approach to the wetland mitigation banking program is to
develop a set of definitions early in the project, so that a consensus can be
established through technical reviews by the U.S. Army Corps of Engineers, the
U.S. Environmental Protection Agency, and representatives of state agencies.
Although this approach will require several iterations, future implementation
of plans to develop a wetland mitigation bank will be facilitated. The
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definitions are national in perspective and avoid specificity in areas such as
currency and valuation. Because the actual currency and valuation are site-
specific, the definitions developed at this early phase of the program are
conceptual and do not contain specific values or currencies. A set of draft
definitions has been developed for specific terms and for general wetland
terms associated with the mitigation banking concept.

The regulatory framework under which a wetland mitigation bank will be
permitted and managed defines many of the technical and permitting issues
associated with mitigation banking. The general permitting process for
wetland mitigation provides the framework for the concept of banking. The
involvement of both federal and state agencies in the permitting process leads
to multijurisdictional issues and precludes or limits the ability to bank in
some areas of the country. In some states, the jurisdiction is at the county,
parish, or even forest-preserve-district level, which may impede the
permitting process. The establishment of a wetland several years before an
impact occurs is the truest form of mitigation banking, and the likelihood
that the wetland will remain throughout the life of the project is the
greatest if the wetland is established well in advance of an impact. If a
wetland is established immediately prior to an impact, it is less likely that
the wetland will remain throughout the project, but such an approach is still
a regulatory option. In-lieu fee programs also provide the funding for
establishing a wetland prior to an impact. However, programs of this type
actually establish the wetland after the impact and are least likely to result
in the no net loss of the wetland.

In evaluating the regulatory and jurisdictional framework for mitigation
banking, 28 states were identified with regulations that provided additional
state control beyond Section 404 of the Clean Hater Act requirements. Four
states do not accept the concept of wetland mitigation banking. Eighteen
states either expressed no interest in wetland mitigation banking or regarded
the concept unfavorably. Five states are currently investigating mitigation
banking as an option within their regulations. Seven states favor wetland
mitigation banking and are preparing or have pending a program for banking.
Sixteen states either have a banking program in effect or are actually
regulating and managing banks.

Task 2. Characterize Existing; Banks

Existing and planned mitigation banks are being characterized on the
basis of several factors, including technical parameters, jurisdiction and
regulations, management, monitoring, and banking procedures. The
characterization categories were standardized so that comparable information
can be collected for all banks. Approximately 40 banks have been identified
that represent a wide variety of wetland systems. These banks occur within 15
states and range in size from 5 to 7000 acres. The life expectancies of the
banks range from 1 to 50 years. Banks have been established to compensate for
negative impacts on wetlands both within the same watershed and within states.
The basis for mitigation currency ranged from simple ratios as low as 1:1 to
complex formulations based on Habitat Evaluation Procedures (HEP) and Wetland
Evaluation Technique (WET) procedures. The costs for banking include a
cradle-to-grave concept, which includes all costs from development through
long-term monitoring. The banks are owned and operated by a range of
organizations, including private owners, the Department of Transportation
(DOT), the Department of Natural Resources (DNR), the U.S. Navy, Harbor
Commissions, the U.S. Fish and Wildlife Service, and conservancy
organizations.
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Of the banks characterized to date, only seven were used by private
organizations for mitigation. Twenty-eight of the banks were related to the
development of state highway systems or other state projects. Industries
represented in the mix of end users included oil and gas, commercial and
industrial development, and harbor authorities. The program is entering into
a detailed characterization phase on a limited number of banks. This sample
of banks was selected on the basis of a number of criteria, including the
nature of the bank, the involvement of federal regulators, the end users, the
size of the bank, and the type of wetland. Eight banks were selected as being
representative and are being characterized in detail to determine which
technical, management, monitoring, and credit/debit techniques appear to be
most effective.

Task 3. Evaluate Technical Sueneas of Mitigation Banking Efforts

The next phase of the project is the evaluation of the technical success
of the identified banks. Numerous issues affecting the success of mitigation
banking have been identified, including the following:

• Compliance with design,
• Wetland appearance,
• Cost constraints,
• Technical success vs. compliance,
• Property transfer,
• Credit issues,
• Conflicting regulatory objectives,
• Long-term monitoring,
• Conflicting perceptions of bank use, and
• Changing federal perspectives.

Key issues that have been encountered include the need for a common
understanding of the goals of wetland banking, the need for a common set of
terms and goals for the creation of a wetland, and the need to use technically
qualified experts in creating the wetlands. One issue that needs early
attention is the basis on which success will be measured. The clear
definitions of the goal and the method for determining how the goal is
attained are critical to a common basis for measuring success. A number of
wetlands mitigation banks to be characterized in detail will be evaluated in
terms of the goals that were specified, the criteria for success that were
selected, and the success or failure of the bank to achieve the specific
goals.

Task 4. Conduct C.oar. Comparison: Mitigation Banking: vs. On-Sii-.e Mit-.ig-ation

The costs associated with each mitigation bank are gathered a3 part of
the characterization process. Costs are gathered for the development,
permitting, monitoring, and management of each bank. The oil and gas industry
is being surveyed to ascertain the costs associated with mitigation on and off
of the site of the impacts. A common basis for conducting a comparison
between costs of mitigation banking and conventional mitigation techniques
will be developed. The costs will be adjusted as appropriate for regional
considerations, as well as for wetland value and function. One cost that will
require careful characterization is the cost for the time associated with
permitting. The mitigation banks are anticipated to save time in the
permitting cycle and, therefore, lessen costs.
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Task 5. Develop Conclusions and

The second major deliverable of the project is a report summarizing the
data gathered in the first four tasks and detailing the recommendations of the
practicality, feasibility, and methods of mitigation banking most favorable
for the oil and gas industry. The conclusions will indicate which criteria
are the most appropriate for creating and maintaining a successful wetland
mitigation bank. The needs of the oil and gas industry will be identified in
terras of meeting regulatory requirements in a timely, cost-effective way. The
needs will be evaluated to establish the functional goals for wetland
mitigation banking for the oil and gas industry.

The recommendations arising from the first four tasks will encompass
adopting a common set of terminology for banking, identifying successful
methods of wetland creation or enhancement, detailing the effective methods of
valuation and credit, and identifying the methods for managing and monitoring
a wetland mitigation bank.

Task 6 - Prflpare Mitigation Banking Guifianne DoQUXnftnt

The third major deliverable, a guidance document, will detail how to
implement the recommendations in the previous document. The methods for
siting, creating or enhancing, and managing a wetland mitigation bank will be
specified. The data sources for wetlands inventories, potential mitigation
bank sites, and oil and gas activities will be identified. The report will
detail the management structure and controls necessary for implementing a
bank. The regulatory requirements will be established, and specific attention
will be focused on differences between state and federal regulations. The
methods required to determine and establish particular wetland functions will
be described. The use of these methods to create and maintain a banking
system will be described. Overall, the document will be designed to be a
management plan _or wetland mitigation banking for the oil and gas industrythe
document will allow a flexible approach based on region, source of the impact,
and wetland type.

PHASE II

The second phase of this project is optional and depends upon the
recommendations and guidance arising from the first phase. At the conclusion
of Phase I, the industry will make a decision regarding Phase II. If the
concept of wetland mitigation banking is cost-effective and favorable from a
regulatory perspective, the industry may seek to execute the guidance document
to site and construct a bank. The task3 in Phase II will be selecting a site;
preparing a Memorandum of Agreement between the owners, users, regulators, and
managers; constructing or creating a prototype wetland bank; and operating,
monitoring, and evaluating the success of the bank to learn about the most
effective approaches for future banking operations.
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