COMMON QUESTIONS:

WETLAND ASSESSMENT

Prepared by:

Jon Kusler
Association of State Wetland Managers, Inc.

In Cooperation With:

The International Institute for
Wetland Science and Public Policy




PREFACE

This guide is designed for local government officials, land trust staff, state and local
officials, federal agency staff, developers and others interested in assessing wetlands
for regulatory, restoration, land acquisition, environmental impact analysis, or other
purposes. It addresses frequently asked questions concerning assessment. A selected
bibliography and list of web sites provide the reader with more information concerning
specific subjects.

The guide is the result of several Association of State Wetland Managers research
projects over the last five years. It draws upon four technical reports by Jon Kusler
concerning wetland assessment for regulatory purposes. See Kusler, J. 2004. Assessing
Functions and Values. Association of State Wetland Managers, Inc., Berne, New York
http://www.aswm.org/propub/functionsvalues.pdf; Kusler, J. 2004. Integrating
Wetland Assessment into Regulatory Permitting. Association of State Wetland
Managers, Inc., Berne, New York http://www.aswm.org/propub/integrating.pdf; and
Kusler, J. 2004. Wetland Assessment in the Courts, Association of State Wetland
Managers, Inc., Berne, New York http://www.aswm.org/propub/courts.pdf

Publication of this guide is funded by the U.S. Environmental Protection Agency, Region
2, Division of Wetlands. However, the opinions expressed are those of the author and
not necessarily the sponsoring agencies.

Photos in this report are mostly derived from websites. Please let us know, if you do not
wish your photo to be included in this brochure.
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COMMON QUESTIONS
WETLAND ASSESSMENT

How important are wetland assessment criteria and procedures in the protection
and restoration of wetland ecosystems?

A. Wetland assessment is the gathering and analysis of information needed for
wetland decision-making. Assessment criteria and procedures are critical because the
outcome of wetland protection/destruction battles is increasingly determined by the
information available to decision-makers. As data gathering and analysis techniques
become more sophisticated and complex, the types of information gathered and
analysis procedures including simplifying assumptions become increasingly important.
Assessment procedures often determine whether activities in wetlands are permitted
and the impact reduction and compensation measures (restoration, creation,
enhancement) required.

The wetland information needed by wetland decision-makers (e.g., regulators,
planners, public land use managers) encompasses a broad range of issues and topics
and is not limited to “functions” and “values” although most of the efforts to develop
rapid wetland assessment techniques to date have focused on functions or functions
and values. Required information also often includes the delineation of wetland
boundaries, evaluation of natural hazards such as flooding and soil stability,
determination of land ownership, evaluation of existing wetland uses, and other types
of information. It includes information concerning public attitudes and values. All of
the necessary information, not just one type, must be gathered by the wetland
decision-maker with available funds and expertise and often within a limited time
frame.

What is assessed and what is not assessed in a given instance and the methods used
including scale and accuracy of assessment will often determine whether a wetland and
related ecosystem will be protected or destroyed. Consider, for example, a proposed
dam affecting many wetlands. Proponents of dams have traditionally concentrated their
information gathering efforts upon economic benefits

such as navigation, water supply, and flood control with N
limited consideration of biological and biodiversity “Wetland

impacts. If “assessment” efforts focus entirely upon assessment is the
water system benefits, decision-makers receive a one- gathering and
sided picture. However, if assessment also considers analysis of
economic costs, risks, impacts upon wetland and information
broader ecosystem biodiversity, and other impacts, needed for wetland
decision-makers are presented with a more balanced decision-making.
view. Assessment
criteria and
The need for comprehensiveness and balance in procedures are
assessment does not stop with including biological critical...”
considerations in information gathering. Proponents of j

dams often now do carry out some measure of

biological analysis but sometimes concentrate their evaluation upon warm water fish
species. Warm water fish thrive in reservoirs and a dam may appear to have net
environmental benefits if this is all that is considered. Nevertheless, a different picture
emerges if impacts on coldwater fish, amphibians, birds, mammals, endangered
species, and other species present in an unaltered stream are considered.
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Therefore, the process by which wetland managers decide in a particular instance what
types of information will and will not be gathered and the scales and degrees of
accuracy is of great importance.

Is it possible to gather detailed information, up front, on all wetlands in a locality,
region or state?

A. As a practical matter, no. In an ideal world, wetland decision-makers would gather
all of the relevant types of biological and other types of information for wetlands and
related ecosystems within a planning and management area. However, this is typically
impossible because funds, staff, and time of decision-makers are limited. There are
also scientific limitations and gaps in scientific knowledge (see discussion below).

Detailed and accurate evaluation of the functions and values has not taken place (as far
as we can tell) for all wetlands within even a single local government in the U.S. despite
community adoption of wetland plans and regulations for more than 30 years.
Generalized assessment of the functions and values of most wetlands has taken place
for a small number of communities (primarily “Advanced Identification” and Special
Area Management efforts using WET and other techniques).

Because of the costs of detailed and accurate information gathering and analysis are
great and the time and expertise available limited, choices must be made in the
geographic scope of the information gathering, the types of information gathered, and
the scales and degrees of accuracy. Data gathering must be prioritized and simplifying
assumptions and compromises must be made. These choices have strong “policy” as
well as scientific components and individuals
and groups designing and using wetland
assessment methods wield considerable
power over the ultimate
protection/destruction decisions.

When information is gathered is also
important. For large water projects and land
development schemes, information is needed
“up front” before final decisions are made to
construct dams, drainage projects and the
/ e v like. It is very difficult to incorporate wetland
" ] ] protection/restoration in project design when
Fiold assessment J biological information is not available at an

early stage.

Not only the types of information gathered
but also who gathers the information is also important. Government regulators often
must rely upon project proponents to carry out much of the actual information
gathering undertaken on project proposals due to limited funds. This means that
assessment methods must be understandable and usable by project proponents.
Methods must also not be so subjective that project proponents can easily bias results.

What elements of wetland assessment have “policy” as well as scientific
components?
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A. Many elements do because they require value judgments in deciding what needs to
be assessed, the assessment methods, and the degree of accuracy. Important policy
components are included in the definition of basic terms such as “function”, and
“value”, the types of information gathered (and not gathered), the simplifying
assumptions, the analytical procedures, and other aspects of assessment.

How important are the basic terms (definitions) used in assessment?

A. Of considerable importance. The scope of assessment depends, to a considerable
extent, upon the definitions used for the terms, “assessment”, “function”, “functional
value”, and “value”. For example, if wetland assessment is focused upon assessment of
natural processes and all the available funds are spent upon this, little or no
information may be gathered pertaining to wetland boundaries, land ownership,
natural hazards, and a broad range of other information needed to apply the Section
404 regulation public interest review criteria or to determine the most “appropriate”
and “suitable” use of wetlands for local planning and zoning. Similarly, if “function” is
used to only describe certain physical characteristics of wetlands, not the flood
conveyance, flood storage, erosion control, and roles of wetlands as required by many
regulations, then information gathering will stop short of meeting regulatory needs. If
“assessment” is defined not to include assessment of “value”, then the impact of
proposed projects upon people will not be evaluated.

And, it is difficult to imagine how a determination of the impact of a proposed activity
on the “public interest” can be determined without considering impacts on people. In
addition, if assessment of “value” is narrowly defined to only include public attitudes
toward wetland functions and not broader fact-finding with regard to physical facts,
then no or limited data gathering finding will take place for archeological, historical,
recreational, aesthetic, and similar cultural services of wetlands.

What sorts of information are needed for wetland decision-making?

A. Many types, depending upon the wetland management technique, program goals
and context. One of the reasons it has been so difficult to develop widely acceptable
wetland assessment methods is that decision-making information needs differ
considerably. Wetland identification and delineation is a common, essential first step in
planning, acquiring, regulating, developing or otherwise protecting and managing
wetland resources for water resources, land management, and other purposes.
Nevertheless, decision-making needs then vary in terms of biological, hydrologic,
topographic, land use and other information. Degrees of specificity and accuracy also
differ.

For example, detailed fisheries information is to carry out a wetland fisheries
restoration and management project; detailed waterfowl information for a waterfowl
management project; and detailed flood studies flood storage or conveyance project.
Biological information is of great importance. But, other features needed for Section
404 public interest review and land and water planning may include land ownership,
natural hazards (flooding, erosion potential), protection status of wetlands,
vulnerability to impacts, restoration potential, and the economic suitability of wetlands
for various uses.
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Why is it difficult to evaluate wetland functions and values?

A. Assessment of the many onsite and offsite factors which determine functions and
values including overall hydrologic, ecological, social contexts is time consuming,
expensive and requires multi-discipline expertise. Wetlands and related resources are
complex and large amounts of information are needed to describe relevant plants,
animals, soils, geology, hydrology, and other features.

For example, efforts to assess biodiversity are complicated by the broad range of
hydrologic and ecological niches within a single wetland related to the depth of water,
saturation, flooding, soils and plant and animal species. And, these niches shift
somewhat throughout a single year and over a period of years as water levels change.
This prevents simple characterization of a wetland as a whole without analysis of more
specific subzones within a wetland over time.

Water level fluctuations also mean that it is difficult to use a single observation of
wetland hydrology, plants, and animals to describe or characterize a wetland. Time-
series information is needed.

Evaluation is also difficult because most wetlands are altered (e.g., partial drainage)
and further changes are occurring in water regimes due to manipulation of those
regimes (e.g., dams) or watershed development.

Finally, evaluation of “value” is difficult because different segments of society feel
differently about various functions and attitudes change over time.

Are there major gaps in scientific knowledge with
regard to evaluation of wetland functions/values?

A. Yes, much has been learned scientifically about
wetlands over the last several decades. However, there
are also many gaps in scientific knowledge that
seriously limit assessment. For example, the hydrologic
and ecological requirements (depth of water, water
temperature, salinity, sediment tolerances, vegetative
needs, other food needs, etc.) of many wetland
mammals, hundreds of wetland birds, hundreds of
wetland amphibians and reptiles, thousands of plants,
and millions of wetland insects are poorly understood.
Many biological, chemical, and physical processes are

also only partly understood. Waterfowl often use

wetlands for short
Are wetland assessment needs for regulatory periods
purposes different from those for other purposes?

A. Yes, somewhat. Wetland assessment needs for regulatory purposes are different
than assessment for acquisition, public land management, and other purposes for a
number of reasons. Wetland regulations have typically been adopted to serve multiple
goals and multi-factor information gathering is needed to apply such multiobjective
regulatory criteria. In addition, wetland assessment for regulatory purposes usually
takes place in the context of proposed changes in wetlands such as fills or drainage.
This means that before and after change scenarios must be evaluated in terms of
protection and restoration criteria (e.g., alternatives analysis, impact reduction,
compensation).
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Regulations also involve the control of private land uses (in contrast with public land
management, acquisition planning, etc.) and Constitutional protections for private
property come into play. Because of this, regulatory agencies must carefully follow
statutory criteria and procedures in regulating private property. They must gather
sufficient information to be able to defend regulations in court (if need be). Ironically,
many rapid wetland assessment approaches developed ostensibly for use in regulatory
contexts fail to develop much of the information needed by regulators.

Are some types of information more important in regulatory contexts than other
contexts?

A. Yes. Courts have also traditionally given great weight to certain factual
considerations in determining whether regulations “take” private property and lesser
weight to others. For example, courts have given great weight to data related to the
protection of public health and prevention of nuisances. This means that multifactor
wetland assessment approaches and the evaluation of the impact of proposed activities
upon flood flows, erosion control, and water quality are particularly importance in
meeting taking challenges.

Is it sufficient to only assess wetland
physical functions to evaluate wetlands for
regulatory purposes?

A. No. Assessment of basic physical processes
is important in understanding the functions of
a particular wetland and the possible impacts
of a proposed activity. However Federal Section
404 regulations and state and local wetland
regulations set forth regulatory goals and
criteria which require linking those processes

Land alteration affects regional to “services” provided by wetlands such as

hydrology J flood storage, fisheries production, and water
K quality protection. It is also important to assess
(albeit subjectively) “values” including

archeological, historical, aesthetic, recreational and other values. The impact of
proposed activities must be evaluated in terms of those goals and criteria.

What approaches or methods have been used to assess wetlands to date?

A. Three overall approaches have been used by local governments, states, federal
agencies, not for profits and others to assess wetlands for land planning, water
planning, public land management, acquisition, restoration, regulation, and other
purposes.

The first approach involves multiobjective, landscape level analysis of lands and waters
throughout a geographical area including wetlands. Thousands of communities have
“overlaid” wetland, floodplain, public water, natural hazard, existing use information,
land ownership information, public infrastructure information and other types of
information to produce land and water use plans and zoning maps which allocate lands
throughout a community to their most “suitable” or “appropriate uses”. These maps
and plans are then enacted with “conservancy” or other “sensitive” land zones for
wetlands and other sensitive areas. Overlay analysis has been done manually in many
instances or, more recently, through the use of GIS systems. Regulatory agencies have
also carried out multiobjective analysis at particular sites by using a combination of
existing maps and data and field surveys.
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Multiobjective, landscape level analysis is useful in planning and regulation because it
provides a composite, multiobjective information base with information relevant to
many aspects of wetland protection, restoration, and use. However, it does not provide
detailed, site-specific information pertaining to wetland functions and values for
particular wetlands and particular sites.

The second approach involves the use of various wetland “rapid” assessment
approaches to assess a broad range of wetland “functions” or wetland “functions and
values”. Over 40 methods have been developed since 1990 alone. These approaches
generally involve both assessment of functions and values although some such as
Habitat Evaluation Procedure (HEP) and Hydrogeomorphic (HGM) address only
functions. Many compare wetlands with other wetlands. Following the WET (Wetland
Evaluation Technique) model, many attempt to assessment “capacity”’, “opportunity”,
and “social significance”. Many develop “nominal” (nonratio) numbers in assessing
wetlands. These approaches have some strength and

uses but have not been widely used in decision-making (

for a variety of reasons described below.

The third approach involves the application of more
specific assessment techniques and methods to assess
particular functions, values, issues, and problems at
specific sites. These techniques are issue-specific and
generally applied only where a specific function, value,
or problem has already been identified as of “possible”
importance at a site through a more generalized
analysis. These techniques often involve field surveys
and observations to help determine the presence or
absence of an endangered species, or other species or
suites of species. They may involve the application of R s e

specific ecosystem or engineering models (e.g., e
WETHINGS, HEP, IBI, HGM, HEC). K People count J
Why have formal rapid wetland assessment

techniques been little used in regulatory and other wetland decision-making
contexts?

A. Existing formal rapid assessment techniques have not been used for many reasons.
The most common reason is that the techniques fail to develop much of the critical
information needed by decision-makers and are, simultaneously, too costly and time-
consuming to apply. Simplifying assumptions and large margins of error are other
problems. Often regulatory and land management agencies have found that field
surveys (without the use of any “named” assessment technique) combined with
professional judgment and common sense provides more useful information for the
funds expended than more formal assessment approaches.

Is it valid to compare wetlands with other wetlands in wetland assessment?

A. For certain purposes, such as determining land acquisition priorities and
establishing protection or management priorities, comparison of wetlands with one
another in terms of functions, values, and condition is useful. Many of the early
wetland assessment approaches were, in fact, developed to guide wetland acquisition
efforts.
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However, comparison of wetlands with other wetlands for land and water use planning
and regulatory purposes fails to provide much of the information needed to determine
whether development should occur at a wetland versus an upland site—the typical
planning and regulatory situation. Developers do not typically propose to place
development in one wetland versus another wetland. The relative suitability of wetland
versus upland sites for development depends upon ecosystem context, natural
hazards, land ownership, public trust values, the costs of public services and many
other factors.

Comparison of wetlands only with other wetlands may suggest that certain “low value”
wetlands should be developed. However, when compared with uplands, wetlands with
even limited natural functions and values are often less desirable for development than
upland sites due to a combination of natural hazards, unstable soils, high costs for
public services and other factors.

Can wetland “functions” and “values” be accurately assessed without considering
hydrologic and ecosystem context?

A. Certain wetland features can be assessed by examining the areas within wetland
boundaries. For example, the structural stability of wetland soils can be evaluated if a
fill and building are proposed. Wetland plant and animal species within a wetland can
be inventoried. Nevertheless, significant problems have emerged with assessment
methods that do not consider offsite factors in evaluating many functions and values,
particularly if the goal of the assessment is to evaluate the ecosystem importance of
wetlands or to restore wetlands. Use of wetlands by many animal species such as fish
and amphibians depends upon adjacent ecosystems and connections between
wetlands and other upland and aquatic areas. Failure to consider broader hydrologic
regime including likely changes to such regimes due to urbanization and other factors
is a primary reason for failure of many restoration projects. It makes no sense to carry
out detailed, quantitative assessment of the features of wetlands within wetland
boundaries when the margins of error due to this narrow focus are extremely large.

Are generalized aerial or satellite surveys sufficient for wetland assessment?
A. Arial surveys and satellite imagery have proven useful for wetland mapping and

delineation and for “overview” evaluation of overall ecological and hydrologic
characteristics. They have also proven useful for monitoring and enforcement

activities.
"...comparisoh But, using remote sensing exclusively to decide whether
of wetlands wetlands are to be destroyed or modified without supplemental
with other onsite examination of plant and animal species is misleading
wetlands for because there are limits upon what can be assessed from an air
land and water photo or satellite image. Remote sensing approaches also
use planning typically provide only a “one shot” view of resources unless
and regulatory time series images are used. In addition, the status of scientific
purposed fails knowledge is not often sufficient to project the capability of
to provide wetlands to serve as habitat for particular species based upon
much of the general vegetative and hydrologic characteristics alone. Real,
information on the ground observation of vegetation, wildlife, hydrology,
k needed...” soils and are features is needed to supplement and validate

more general analyses.
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Are bioassessments needed?

A. Collecting plant and animal species information at wetland sites is essential in
determining the impacts of proposed activities and in allocating wetlands to their most
appropriate uses. It is also not possible to gain a clear picture of the overall condition
of a wetland without considering the condition of specific plant and animal species. It
is not possible to determine whether there are rare, endangered, or threatened plants
and animals at a site without on the ground
observations. Assessment methods which only
evaluate general wetland features but fail to
evaluate actual species and assemblages of
species therefore provide only a partial picture
of ecosystem functioning and project impacts.

However, bioassessments can also be time
consuming and expensive. And, they must be
carried out with care. A single visit to a
wetland site will often provide only limited
information concerning the plant or animal
species which may be found at a site over time
because of seasonal and long term variations
in water levels and temperature and resulting

Volunteers from Minnesota

A | . X towns being trained to assess
variations in plant and animal species. K the biological integrity of

wetlands
Many states are now developing wetland

bioassessment methods similar to those used
for rivers and streams. These hold considerable promise for providing improved
evaluation of biological condition, the impacts of projects on that condition, and the
success of mitigation and compensation measures.

Do simplifying assumptions need to be made in assessment methods?

A. Scientists developing wetland assessment techniques have invariably found it
necessary because of economic and time restraints to make simplifying assumptions in
the evaluation of wetland functions and values and to use various “surrogates” and
indicators in assessment. Typical assumptions include: a wetland is in a natural
condition; hydrology is not changing and will not change over time; wetland functions
depend upon onsite features; and natural processes are the most important features
(ignoring opportunity and social significance). These assumptions, however, are often
not appropriate in a specific setting and application of a general model in this setting
with some modification or supplementation may result in inadequate and inaccurate
assessment. It is therefore important that scientists make clear their assumptions and
simplifications so that users can tailor assessment models for use in specific factual
situations.

Is quantified (numerical) assessment of functions and values practical or possible?

A. Quantified assessment of some functions such as flood conveyance and storage
using HEC (Hydrologic Engineering Center) or other models is possible but expensive
and time consuming. Quantified assessment of many other functions and values
including biological, archaeological, historical, recreational, and aesthetic values is
even more difficult and the numbers developed are more often based more on
conjecture than ecological or cultural significance.

Because it is difficult to develop “real” (ratio) numbers in assessing wetlands, many
rapid wetland assessment procedures utilize nonratio numbers to help assess wetland
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functions or condition (e.g., rating a wetland on a 1-10 nominal scale for a particular
function or condition). Nonratio numbers can help suggest the overall importance of a
particular function or feature.

However, such numbers cannot ordinarily be validly added or subtracted (as is often
attempted). They are also subject to manipulation and may be misleading in calculating
compensation needs. They must be used with care.

Is it possible to conduct an accurate assessment without considering
anthropomorphic changes in hydrology?

A. In urbanizing areas and other areas with rapidly changing hydrology due to human
activities, future conditions must be reasonably anticipated in evaluating restoration
potential. This is not easy, but failure to anticipate future hydrology is a major reason
for failure of restoration projects.

Does any single wetland assessment method meet the broad range of information
needs?

A. None of the existing wetland assessment methods meets the full range of
information needs. Different wetland assessment techniques do different things. Costs,
levels of expertise, understandability, and accuracy also differ. For example, WETHINGS
evaluates capability for particular animal species. HEC can be used to project hydrology
and hydraulic and define floodways and flood storage. WET (despite its limitations)
provided some evaluation of capacity, opportunity, and social significance. HGM
provides a more satisfactory evaluation of overall ecological capacity than many other
techniques but is also subject to limitations.

A combination of methods is often needed to evaluate problems and issues in specific
contexts.

Does the Hydrogeomorphic Method remedy the problems of earlier techniques?

A. HGM was broadly proposed for use by federal agencies in 1996. It has a number of
innovative and attractive features for evaluating and comparing wetland processes and
condition. These attractive features include the classification of wetlands, the
identification of functions, the use of reference sites (sampling), and the separation of
wetland functions and values for evaluation purposes.

However, the HGM technique as presently proposed has not been implemented in
regulatory contexts in the last eight years despite the development of many HGM
models. It is subject to important limitations. It develops only a small portion of the
information needed to apply the Section 404 public interest review permitting criteria
and similar criteria at state and local levels and is quite costly and time-consuming (at
least through development stages). It evaluates ecological condition and overall
characteristics but does not provide species-specific information (fish, birds, wildlife)
needed by wetland planners and regulators for a variety of purposes (e.g., compliance
with the Endangered Species Act). It does not directly evaluate “functions” as the term
has been broadly used in regulations and the literature such as flood storage and
conveyance but only the underlying processes. And assessment of underlying
processes does not necessarily produce accurate assessment of “goods and services”
and values. It does not evaluate “opportunity” or “social significance” including who
benefits and who pays from changes in conditions and there is little opportunity for
public input. It does not consider or assess “values” such as archaeological, cultural,
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heritage, health and safety, or other values. It makes a variety of assumptions that may
or may not be valid in a given context.

To make HGM more useful, the U.S. Army Corps of Engi
agencies need to provide guidance concerning
its use. HGM needs to be used in combination (

with other assessment methods to provide the
information needed for regulatory and other
purposes.

Is it sufficient to assess relative “ecological
condition” in calculating “compensation”
ratios for regulatory purposes?

A. It is not enough to only assess relative
ecological “condition” or “capacity” in calculating
compensation ratios. Many other factors are
relevant to calculation of compensation ratios

. . . . . Compensation ratios need to
including the length of time it takes to bring a !eflect more than ecological

project to a functioning condition, the
hydrology, sedimentation rates, the expertise of
the project sponsor, whether mid-course
correction capability is provided, whether monitoring and management will be
provided over time, threats to a site, and a host of other factors.

condition

“Who” benefits and who will suffer costs from wetland losses is also relevant. For
example, restoration or creation of a wetland in a rural area with few potential “users”
in the area will not adequately compensate (from a public interest perspective) for
destruction of a wetland with similar acreage ecological capacity in an urban area
serving thousands of individuals including minorities for recreation, education, and
other purposes. The “public interest” involves social justice and social equity issues as
well as scientific considerations.

Is a hierarchical approach to wetland assessment needed?

A. Because of budgetary and staff limitations, hierarchical approaches to wetland
assessment are needed which begin with generalized analysis of areas or sites (e.g.,
identification of “red flags” and “yellow flags” and overall hydrologic and ecosystem
context) and proceed to more specific analysis of particular functions, values, issues,
problems, etc.

What are promising future directions for wetland assessment methods and
techniques?

A. Some promising directions for assessment include:

« Development and testing is needed of multiobjective landscape or area-wide
assessment methods which can be simultaneously applied not only to wetlands but
floodplains, riparian areas, and other related ecosystems. These methods need to be
suitable for application through GIS, manual “overlay”, and other approaches.

« Various combinations of landscape level and site-specific wetland assessment
approaches involving overlay approaches (and GIS analysis in some instances) with
more detailed assessment methods on a site-specific or issue-specific basis are
needed.
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« The development of additional multivariate bioassessment (IBI) models for use with
water quality standards and for a broad range of other purposes is needed.

o Further development of HGM models and guidebooks and the calibration and testing
of HGM will increase the capability of wetland managers to assess ecological capacity
and condition.

» The establishment of local, state, and regional wetland reference site systems could
aid the development and calibration of more specific wetland assessment approaches
and models. Reference site systems can be used for long term monitoring, research,
interpretation, and education.
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California Wetlands Information System. California Central Valley Wetlands and
Riparian Geographic Information Systems Project. Map Site. GIS based wetland and
riparian maps for the California Central Valley

www.epa.gov/region01/eco/wetland/contact.html

Region 1: New England. Contacts and Membership. New England Biological Assessment
of Wetlands Work Group. U.S. Environmental Protection Agency.
www.epa.state.oh.us/dsw/gis/cuyahoga/demo.html

Ohio Environmental Protection Agency, Division of Surface Water.
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http://www.ramsar.org/lib_valuation_e.htm
Economic Valuation of Wetlands: A Guide for Policy Makers and Planners. Barbier, E. B.,
Acreman, M. C. and Knowler, D. 1997. Ramsar Convention Bureau, Gland, Switzerland.

http://el.erdc.usace.army.mil/wetlands/
Environmental Laboratory Wetlands. U.S. Army Corps of Engineers. Access to many
reports including the 1987 Wetland Delineation manual.

www.bwsr.state.mn.us/wetlands/publications/PotentiallyRestorableWetlands.pdf
Evaluating the Potential of Using GIS for a Drained Wetlands Inventory. Use of GIS to
identify restoration sites for drained wetlands in Minnesota.

feri.dep.state.fl.us
Florida Ecological Restoration Inventory. Use of GIS to store information concerning
wetland restoration sites in Florida.

grunwald.ifas.ufl.edu/Publications/abstract_poster_EPH2003.pdf
Florida’s Wetland Web GIS and Geo-Database. Use of a wetland GIS system to
characterize wetlands in Florida, track restoration.

www.nysgis.state.ny.us/datcoord/partners/wetrest.htm
GIS Partnership Summary: Tidal Wetland Restoration, South Shore Estuary Reserve,
Long Island, New York. Use of GIS for tidal restoration planning in Long Island, N.Y.

www.conservationgis.org/ctsp/iowanhf/inhf.html
lowa Natural Heritage Foundation, ESRI Conservation Program. Use of GIS system to
prioritize wetland restoration sites in lowa Great Lakes Watershed.

www.bwsr.state.mn.us/wetlands/mnram/index.html
Minnesota Board of Water and Soil Resources - Wetland Assessment.

wetlands.fws.gov
U.S. Fish and Wildlife Service National Wetlands Inventory.

http://www.aswm.org/propub/integrating.pdf
Kusler, J. 2004. Integrating Wetland Assessment into Regulatory Permitting.
Association of State Wetland Managers, Inc., Berne, New York.

http://www.aswm.org/propub/functionsvalues.pdf
Kusler, J. 2004. Assessing Functions and Values. Association of State Wetland
Managers, Inc., Berne, New York.

http://www.aswm.org/propub/courts.pdf
Kusler J. 2004. Wetland Assessment in the Courts. Association of State Wetland
Managers, Inc., Berne, New York

http://www.epa.gov/owow/wetlands/bawwg/case.html

U.S. Environmental Protection Agency. Wetlands. Wetland Bioassessment Case Studies.
Web site describing a variety of wetland bioassesment projects for Montana, King
County Washington, Oregon, Penn State, North Dakota, Wisconsin, Michigan (and Great
Lakes), Ohio, Vermont, Massachusetts, Mid Atlantic (Maryland), Florida, Montana.
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www.state.me.us/dep/blwg/monitoring.htm
Maine’s Department of Environmental Protection, Bureau of Land & Water. Monitoring &
Assessment web page for biological monitoring.

www.4s0s.org/wssupport/ws_rest/decid2.html
Monitoring Wetlands: Deciding What to Measure by Tom Danielson.

http://www.soils.usda.gov/
USDA Natural Resources Conservation Service. “Helping People Understand Soils.”
Access to hydric soils list.

www.epa.gov/region01/eco/wetland/pilot.html
U.S. Environmental Protection Agency. Region 1: New England. Pilot Projects. Biological
assessment of wetlands pilot projects.

www.pwrc.usgs.gov/wli/wetassm.htm.
Wetland Science Institute. Wetland Assessment.

http://plants.usda.gov/
USDA Natural Resources Conservation Service. Plants database.

http://nespal.cpes.peachnet.edu/Water/Sediment.Reduction.Conceptual.Model.pdf
Prioritizing Wetland Restoration for Sediment Yield Reduction: A Conceptual Model.

www.vims.edu/ccrm/cci/adv_id/advid.pdf

Protocols for Implementation of a GIS-based Model for the Selection of Potential
Wetlands Restoration Sites Southeastern Virginia. GIS based protocols for selecting
wetland restoration sites in Virginia.

www.on.ec.gc.ca/wildlife/factsheets/fs_wetlands-e.html
Putting an Economic Value on Wetlands - Concepts, Methods and Considerations.
Environment Canada.

www.dnr.state.md.us/greenways/gi/restoration/restoration.html.
Restoration Targeting in Maryland’s Green Infrastructure.

www.state.ri.us/dem/programs/benviron/water/wetlands/wetplan.htm.

State of Rhode Island Department of Environmental Management - Office of Water
Resources. Freshwater Wetland Information. Use of GIS to identify and evaluate
potential wetland restoration sites in Rhode Island.

coastalscience.noaa.gov/documents/restorationmntg_vol2.pdf.
Science-Based Restoration Monitoring of Coastal Habitats. 2003. National Oceanic and
Atmospheric Administration.

www.pwrc.usgs.gov/wlistates/wlistate.htm
State Interim Functional Assessment Procedures. Wetland Science Institute

www.cicacenter.org/swift.html
State Wetlands Information Tool (SWIFT). Construction Industry Compliance Assistance.

WWW.NWrc.usgs.gov
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U.S. Geological Survey National Wetlands Research Center. On-line publications.

pnw.sws.org/newsletters/Fall98/Refdata.html

Using Reference Data to Calibrate Wetland Assessment Methods: A Comparison of Two
Basic Assumptions for Defining the Standard by Tom Hruby, Washington State
Department of Ecology.

www.ecy.wa.gov/programs/sea/wfap/wet-fap.html
Wetlands Function Assessment Project. Frequently Asked Questions. Washington State
Wetland Function Assessment.

response.restoration.noaa.gov/oilaids/shore/pdfs/WetlandSCAT.pdf.
Wetland Assessment Form. National Oceanic and Atmospheric Administration.

www.epa.gov/OWOW/wetlands/wqual/bio_fact
Wetlands. Wetland Bioassessment Fact Sheets. U.S. Environmental Protection Agency.

dcm?2.enr.state.nc.us/Wetlands/nccrews.htm

Wetlands: GIS Wetland Functional Assessment. (NC-CREWS).

North Carolina Department of Environment and Natural Resources, Division of Coastal
Management.

www.wes.army.mil/el/wetlands/wlpubs.html

Wetlands Publications. U.S. Army Corps of Engineers. Waterways Experiment Station
Web Site. HGM models, others. Many more specific web sites are listed dealing with
HGM assessment models.
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