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Appendix B:  The 20 wetland assessment methods that were considered appropriate for 
the study area, and had sufficient documentation to consider further for usefulness, 
comparability and efficiency of application. 
 
Methods Implemented: 
Wetland Rapid Assessment Procedure (WRAP - Florida) 
Technique for Functional Assessment of Nontidal Wetlands in the Coastal Plain of 
Virginia (VIMS) 
Wetland Functions and Value – A Descriptive Approach 
Wisconsin Rapid Assessment Method (WI RAM) 
Wetland Evaluation Technique (WET) 
Guidance for Rating the Values of Wetlands in North Carolina (NC Guidance) 
Maryland Department of Environment – Method for the Assessment of Wetland Function 
(MDE Method) 
Wetland Mitigation Quality Assessment (WMQA) 
 
Other Methods Evaluated in Detail: 
Landscape Framework for Assessing Cumulative Impacts to Food Chains 
GIS-based Landscape Scale Functional Assessment Procedure 
Environmental Monitoring and Assessment Program for Wetlands (EMAP – Wetlands) 
Watershed-based Wetland Assessment Method for the New Jersey Pinelands (NJ 
Watershed Method) 
Method for Assessing Wetland Characteristics and Values 
Model for the Assessment of Visual/Cultural Values of Wetlands (Visual/Cultural 
Assessment) 
Index of Biotic Integrity (IBI - for streams) 
Habitat Evaluation Procedure (HEP - Pennsylvania) 
Wildlife Habitat Assessment and Management System (WHAMS) 
Indicators of Hydrologic Alteration (IHA) 
Wetland Index Biotic Integrity (WIBI - Minnesota) 
New England Fresh Water Invertebrate Biomonitoring Protocol (NEFWIBP) 
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Below is a brief description of each of the wetland assessment methods that were initially 
evaluated in detail but were not implemented in this study.   
 

Landscape Framework for Assessing Cumulative Impacts to Food Chains 
The Landscape Framework for Assessing Cumulative Impacts to Food Chains 

proposes models to predict the impacts to wetland food chain support.  Food chain 
support is defined as the biomass that is available for consumption at a wetland or that is 
available for transportation from the wetland.  The method identifies four habitat and 
food support attributes of wetlands to be measured in order to evaluate potential impacts: 
patch (wetland) size, shape/edge, connectivity and conductivity, and spatial relationship 
or distance between wetlands.  Habitat suitability index (HSI) models have been 
developed for many wetland vertebrates to determine whether a habitat can provide 
adequate support.  These models can be used as static predictors of a wetland’s food 
chain support.  Interaction-redistribution models provide information on the location of 
animal populations relative to food resource distributions.  The food chain support curve 
from the HSI model can be used in conjunction with spatial location models to evaluate 
impacts to food chains by determining the potential movements of species to adjacent 
wetlands due to changes in their current resource base (Klopatek 1988). 
 

GIS-based Landscape Scale Wetland Functional Assessment Procedure 
The North Carolina Division of Coastal Management developed a GIS-based 

wetland functional assessment procedure as a component in their Wetlands Conservation 
Plan for the North Carolina Coastal Area.  This assessment assists regulatory agencies in 
determining the importance of protecting a particular wetland by evaluating a wetland’s 
relative ecological significance within a watershed (NC Division of Coastal Management 
2001).  Three wetland functions: water quality, hydrology, and wildlife habitat, are 
evaluated based on parameters such as wetland type, size, soil characteristics, landscape 
position, water source, land use, and landscape patterns.  The wetland’s contribution to 
the overall quality of the watershed is also determined.  The landscape-scale of this 
method allows for the assessment of wetlands over larger geographic regions (Wuenscher 
and Sutter 1995).   
 

Environmental Monitoring and Assessment Program for Wetlands (EMAP-
Wetlands) 
The goal US Environmental Protection Agency’s EMAP-Wetlands program is to 

assess the current condition and long-term trends of the status of wetland resources at 
both regional and national levels (Novitzki 1995).  There are four steps in achieving that 
goal: to identify indicators of wetland condition for each wetland class in a region, to 
develop a framework for comparing a wetland’s status with the status of reference 
wetlands in its region, to monitor the status of regional wetland populations, and to 
develop procedures to annually report program results.  There are four main wetland 
functions identified by EMAP-Wetlands: biological integrity, productivity, hydrologic 
function, and water quality improvement (Novitzki 1994).  The scope of EMAP was 
scaled back due to a lack of funds, poor understanding of the relationship between 
indicators and the effect of stressors on the environment, and difficulty in determining the 
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appropriate scale of monitoring.  The program has changed its focus to researching what 
should be monitored, why, and at what frequency (Newman 1995). 
 

Watershed-based Wetland Assessment Method for the New Jersey Pinelands 
(NJ Watershed Method) 

 The New Jersey Watershed Method utilizes GIS and watershed-level landscape 
variables to assess the ecological integrity and potential impacts to wetland systems.  It 
was developed by the Pinelands Commission to provide a relative comparison of all 
Pinelands watersheds and associated wetlands.  Four landscape variables determine the 
watershed integrity score (WIS): land use (LUS), water quality (WQS), ground water 
withdrawal (GWS), and biodiversity (BDS).  Each variable score is determined from 
digitized data sources and entered into the following equation to calculate the primary 
watershed integrity score (WIS°): 
 WIS° = 0.70 (LUS) + 0.20 (WQS) + 0.10 (GWS) + 0.25 (BDS) 
The potential impact score (PIS) is evaluated using three variables: future land use 
pattern (LPS), transitional soils (TSS), and the basin and wetland dimension (WDS).  
These variables are entered into the following equation to calculate the primary potential 
impact score (PIS°): 
  PIS° = LPS + 0.01 (LPS)(TSS) + 0.01 (LPS)(WDS) 
The WIS and PIS can be transformed into a range of wetland buffer distances that can 
help guide regulatory decisions.  The NJ Watershed Method has been developed to rank 
and compare drainages at the landscape-level and is not applicable for small, site-specific 
projects.  The availability of data sources required for the evaluation of landscape 
variables influences preparation time, and the evaluation may take months of office work 
by a team of experts.  Although future revisions are not planned, the method’s author 
recommends revisions before implementation (Bartoldus 1999). 
 

Method for Assessing Wetland Characteristics and Values 
The Method for Assessing Wetland Characteristics and Values was developed to 

provide policy-makers with rapid, preliminary information on inland wetland values 
based on available data and few sources.  The method is based on the concept that a 
wetland’s physical characteristics and functional attributes change predictably in relation 
to its position in the landscape.  Each wetland is classified based on its landscape 
position: valley, hillside, or hilltop, and the relative importance of a wetland to provide 
each of three functions is evaluated: surface water protection, flood control, and wildlife 
value.  Surface water protection is a rating of High, Medium, or Low determined by the 
erodability of adjacent soils and wetland shape.  Flood control function is based on a 
wetland’s landscape position.  The peak flow of a two-year storm is reduced by 14% by 
valley wetlands, 12% by hillside wetlands, and 11% by hilltop wetlands.  A wetland’s 
wildlife value is given an overall rating of High, Medium, or Low based on its size and 
diversity of vegetation classes (Marble and Gross 1984).  There is no overall score 
assigned to each wetland.  The information from this method can be used to identify 
potential threats to a wetland from adjacent development activities (Marble and Gross 
1984).  The authors, Marble and Gross (1984), state that this method does evaluate some 
wetland values that are important to an overall assessment of a wetland, such as 
recreational, scenic, and educational value. 
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Model for the Assessment of Visual/Cultural Values of Wetlands 
(Visual/Cultural Assessment) 
The Visual/Cultural Assessment Model was developed in Massachusetts as part of 

an overall inland-wetland assessment model to incorporate the visual-cultural resources 
of wetlands into the decision making process to facilitate better land use decisions 
regarding inland wetlands.  Visual/cultural resources are “the finite natural resources 
available for human use that are perceived, found within, or associated with wetland 
areas (Smardon and Fabos 1983).”  The Visual/Cultural Model is comprised of two parts: 
a two-part wetland classification system, and the visual/cultural resource evaluation.  The 
first part of the classification system describes the wetland’s interior landscape through 
the identification of the wetland’s type (i.e. fresh marsh, wooded swamp).  The second 
classification identifies the wetland’s surrounding landscape context by incorporating 
surrounding land use and the underlying landforms.  The visual/cultural resource 
evaluation consists of a three-level elimination process.  Level 1 identifies wetlands with 
outstanding value that warrant top priority for protection.  Three values are assessed: 
outstanding wetland natural area, general landscape value, and wetland system value.  
These values are qualitatively evaluated based on criteria unique to each value. 
Outstanding wetland natural area is determined based on best professional judgment and 
existing criteria from the Natural Areas Criteria Committee of the New England 
Botanical Club (1972) and the USDI National Park Service (1954) for identifying 
outstanding natural areas.  General landscape value is determined by the scarcity and 
visual contrast of the wetland type based on a list of scarce wetland types and wetlands 
with outstanding visual contrast within each of the physiographic provinces in 
Massachusetts.  The wetland system value is based on the criteria for the identification of 
large wetland systems within New England.  All wetlands within a large wetland system 
should be protected.  If a wetland does not meet the criteria for Level 1 protection, it is 
evaluated at Level 2, which rates it’s visual, recreational, and educational value.  Ten 
resource variables are measured and rated on a scale from 1 to 5, with 5 being the highest 
and 1 the lowest.  The score for each variable is weighted by two significance 
coefficients: immutability, or the likelihood of the variable to change by humans or 
natural actions, and its multiple value, or number of values for which the variable is 
significant (visual, recreational, and educational).  From these scores, the overall visual 
resource score is calculated.  Higher scores indicate greater value and wetlands can be 
ranked from the highest to lowest values.  Wetlands that do not achieve a high enough 
score from protection from Level 2 are evaluated at Level 3, which assesses the wetland’s 
cultural value based on three variables: education proximity, physical accessibility, and 
ambient quality.  Each variable is rated on a scale of 1 to 5, with 5 being the highest, and 
assigned a significance coefficient based on the number of values for which the variable 
is significant.  The overall cultural value of the wetland is then calculated from an 
algebraic equation.  The total visual-cultural resource value for a wetland is determined 
from the sum of the scores from the Level 2 (visual resource) and Level 3 (cultural 
resource) evaluations.  This score can be expressed in dollars as part of economic 
valuation of the wetland and incorporates wildlife-habitat, visual-cultural, and water-
resource values (Smardon and Fabos 1983). 
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Index of Biotic Integrity (IBI – for streams) 
The Index of Biotic Integrity (IBI) assesses the biotic integrity of a habitat and 

evaluates the impact of anthropogenic actions on a biological system.  Reliable and 
measurable metrics that indicate human influence are selected and developed.  For 
example, ten invertebrate metrics are used as indicators of the habitat’s ability to support 
and maintain a natural functioning biological system.  Each metric is given a rating of 1, 
3, or 5.  A score of 5 indicates similar to or slight deviation from the reference standard; a 
score of 3 signifies a moderately degraded site; and a score of 1 indicates severe 
degradation.  The overall IBI is calculated by the sum of all metric scores.  IBI scores can 
be used to compare habitats that have the same classification type and are within the 
same geographic region (Bartoldus 1999).  
 

Habitat Evaluation Procedure (HEP) 
HEP was developed in 1980 by the US Fish and Wildlife Service in order to 

provide a method to evaluate the suitability of available habitat for selected wildlife 
species.  HEP may be used to assess the habitat value of different areas at the same point 
in time, or the value of the same area at future points in time.  Combining these two 
evaluations can determine the impact of proposed or anticipated changes on habitat 
suitability (Shoemaker et al. 1997).  A team of evaluators delineates the cover types 
present in the assessment area and selects representative evaluation species that could 
potentially utilize the available cover types.  A Habitat Suitability Index (HSI) model is 
applied to the assessment area for each evaluation species.  Evaluators can use existing 
HSI models or develop new ones.  The HSI score, expressed as a number between 0 and 
1, is multiplied by the area of available habitat to determine the Habitat Units (HUs) for a 
species.  Calculations can also be used to document value judgments in trade-off analysis 
and to perform compensation analysis.  Evaluators must be HEP certified and have 
experience in wildlife biology (Bartoldus 1999). 
 

Wildlife Habitat Assessment and Management System (WHAMS) 
 WHAMS evaluates existing wildlife habitat conditions specifically for the 
development of wildlife management plans on Pennsylvania State Game Lands and 
Farms Games Projects.  It is based on the HEP methodology, but is modified to reduce 
application time.  WHAMS does not allow for HSI model development, which is time 
consuming and complex.  Evaluators may only use HSI models approved by the PA 
Game Commission.  Evaluation species are selected for only the two major cover types, 
thereby reducing the number of HSI calculations required.  Calculation of the relative 
value index is not included, which is required for trade-off and compensation analyses.  
In addition, WHAMS users do not have to be HEP certified (Bartoldus 1999). 
 

Indicators of Hydrologic Alteration (IHA) 
 The Nature Conservancy developed IHA to assess the degree of alteration to 
ecosystem hydrology attributable to anthropogenic impacts.  IHA results can be used to 
improve research on the biotic implications of hydrologic alteration, and to support 
ecosystem management and restoration plans.  The method is based on 32 parameters, 
which are based on five fundamental hydrologic characteristics: magnitude, timing, 
frequency, duration, and the rate of change.  Parameters are calculated from data 
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available either from existing measurement points (i.e. stream gauges) or from model-
generated data.  Measures of central tendency and dispersion are calculated for each of 
the 32 parameters, resulting in 64 inter-annual statistics.  The inter-annual statistics can 
be used to compare the state of one system to itself over time, the state of one system to 
another, or the current conditions of a system to a simulation of future impacts to the 
system (Richter et al. 1996).  Computer software is available to facilitate data analysis.  
Three basic types of analysis are available: pre-impact vs. post-impact analysis (IHA 
analysis), range of variability analysis (RVA), and trend analysis.  The IHA and RVA 
analyses can utilize both parametric and percentile statistical measures (The Nature 
Conservancy and Smythe Scientific Software 1997). 
 

Wetland Index of Biotic Integrity (WIBI) 
 WIBI was developed by the Minnesota Pollution Control Agency (MPCA) to 
assess the ecological condition of freshwater depressional wetlands.  The method utilizes 
two indexes, the vegetation WIBI and the invertebrate WIBI, to evaluate the degree of 
human impact on seasonal, semipermanent, and permanent depressional wetlands.  The 
invertebrate WIBI is more appropriate for wetter depressional wetlands, while the 
vegetation WIBI is effective in vegetated depressional wetlands.  The method needs to be 
modified for application in vernal pools, lake fringes, riparian wetlands, sedge meadows, 
fens, and bogs.  The vegetation WIBI is comprised of ten metrics, which measure 
richness, life-form guild distribution, sensitive and tolerant species, and community 
structure.  Each metric is rated 1, 3, or 5, where a score of 5 indicates slight or no 
degradation, and a score of 1 indicates severe degradation.  The score of the individual 
metrics are summed to reach a total site score that defines the site condition.  An overall 
vegetation WIBI score between 50 and 36 indicates excellent conditions that meet aquatic 
life expectations.  Scores between 34 and 20 indicate good conditions that meet aquatic 
life expectations but may be threatened, and scores between 18 and 10 indicate poor 
conditions that do not meet aquatic life expectations.  The invertebrate WIBI consists of 
ten metrics that measure invertebrate community proportions and richness.  Similar to the 
vegetation WIBI, each metric is rated 1, 3, or 5, and the sum of all ten metric scores 
determines the overall invertebrate index score.  Scores between 50 and 36 indicate 
excellent condition, between 34 and 24 indicate moderate conditions, and between 22 and 
10 indicate poor conditions (Gernes and Helgen 1999).  
 

New England Freshwater Invertebrate Biomonitoring Protocol (NEFWIBP) 
 The main goal of the New England Freshwater Invertebrate Biomonitoring 
Protocol (NEFWIBP) is to provide a standardized, cost-effective method to assess the 
impact of urbanization on permanently flooded freshwater wetlands.  It can also be used 
to inventory the condition of wetlands within a watershed, to evaluate restoration success, 
to monitor wetland creation or mitigation progress, and to guide watershed management 
through risk assessment.  NEFWIBP is comprised of an invertebrate community 
assessment and an overall habitat assessment to evaluate ecological integrity (Hicks 
1997).  Thirteen habitat quality indicators are rated on a scale from 0 to 6.  The habitat 
assessment score is expressed as a percentage, calculated by the sum of all thirteen 
indicator scores divided by 78 (the maximum possible sum) and multiplied by 100.  For 
the invertebrate assessment, aquatic invertebrates are sampled, sorted, identified, and 
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counted.  Eleven invertebrate community metrics are scored from 0 to 6, and the overall 
invertebrate community index (ICI) is calculated from the sum of the scores for the 
eleven metrics divided by 66 (the maximum possible score) and multiplied by 100.  The 
habitat assessment score and the invertebrate community index (ICI) are plotted on a 
wetland status summary graph to determine the overall ecological impairment to the 
wetland.  NEFWIBP is directly related to the Index of Biotic Integrity (IBI) and may be 
considered a subset of IBI (Bartoldus 1999).
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Sample Method Instruction and Data Sheets 
for the Functional Assessment Methods 

Implemented in WMA6 



 

Source: (U.S. Army Corps of Engineers 1995) 
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Wetland Functions and Values: A Descriptive Approach 
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Wetland Evaluation Technique (WET) 
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Operational strengths and weaknesses of the individual methods: 
 We provide points for strengths and weaknesses that we encountered for each 
method from the perspective of implementation and interpretation of the method.  We 
also provide recommendations on how the methods may need to be further modified to be 
applicable in New Jersey, as well as revisions that we found would be useful from the 
perspective of increasing reliability between different evaluators and potentially across 
different wetland types. 
 
Descriptive Approach 
 
Strengths 
� The indicators are straightforward, and the detail provided by listing all applicable 

indicators in the rationale column of the data sheet can be used to provide a 
detailed description of the wetland.   

� The method is very flexible, allowing the evaluator to add or weight indicators as 
appropriate, thus allowing the method to be applied to any wetland type.  This 
also allows the evaluator room for individual interpretation at unusual sites. 

� The documentation for the method provides a good definition of the functions 
assessed in this method. 

� The documentation provides a nice example of a graphical approach that can be 
used to summarize assessment information for many wetlands in the same 
geographic area, but this requires taking the evaluations from the field into the 
office and further refining the information.  While this might be appropriate and 
informative for a larger spatial context, it could become burdensome for 
individual wetlands. 

 
Weaknesses 
� Due to the subjective and binary nature of evaluating wetlands with this method, 

it is particularly important that people who use this method have breadth and 
depth in wetland ecology and that it relies on team consensus rather than a single 
evaluator. 

� The procedure lacks adequate guidelines to help the evaluator determine principal 
functions.  

� The legwork required prior to fieldwork is time-consuming, as a great deal of data 
is required and some of it can be difficult to locate or unavailable.   

� The lack of any sort of ranking method in the Descriptive Approach makes it 
difficult to compare a large number of wetlands and time-consuming to compare 
even a small number in a meaningful way.   

� The method provides limited information regarding degree of wetland 
functioning, particularly compared to the other methods.   

� Some of the indicators show positive functioning in the wetland, while others 
show a lack of functioning.  The positive and negative indicators are not separated 
in the lists or data sheets.  This is problematic, especially when one needs to sort 
through a long list of indicators that apply to each function.   

� The method is not particularly rapid when the suggested indicators are used due to 
the long lists of indicators and extensive legwork.  In addition, there is 
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considerable upfront time collecting the materials necessary to implement the 
method (Table 6).   

 
Modifications for New Jersey: 
We did not identify any modifications that would be required to increase the suitability of 
the Descriptive Approach to New Jersey wetlands. The documentation provides support 
for using a presence/absence method rather than rating the degree of functioning: 
� Using ratings (high, moderate, low) can imply a more quantifiable database than 

actually exists. 
� Numerical rankings are absolute and should be avoided unless data can support 

the analysis.  In any case, arbitrary weightings should not be applied to functions, 
and dissimilar functions should not be ranked together. 

Based on our experience with this method and binary (yes/no) responses, it is critically 
important that the methodology be clearly and concisely documented and the indicators 
be clearly defined, described and organized.  Clear instructions on how principle 
functions are to be identified is necessary to ensure repeatability across different teams 
and wetlands.   
 
 
Wetland Evaluation Technique (WET) 
 
Strengths 
� A glossary is provided, which helps clarify terminology used in the method. 
� Instructions are detailed and complete. 
� Figures are often provided to help clarify the methodology questions. 
� Detailed information is provided for each function in the Effectiveness and 

Opportunity evaluations, including definition and description of the function, 
rationale for ratings, general sensitivities of the interpretation key and 
interpretation key to determine ratings. 

� A computer program has been developed to determine the ratings for the 
Effectiveness and Opportunity evaluations, thereby eliminating the long, time-
intensive interpretation keys, and possibly reducing the time required to complete 
a site evaluation. 

� Detailed keys are provided to guide the delineation of the assessment area. 
� A list of the indicators is provided in an appendix, along with information 

regarding which functions each indicator is used in. 
 
Weaknesses 
� The method is long and tedious.  This prevents it from being particularly rapid.  

There are many detailed questions required for each assessment and the 
interpretation keys (especially for the effectiveness evaluation) are very long and 
tedious. 

� The method requires a lot of information gathering prior to site visits. 
� The social significance (Level 1) evaluation does not provide a rationale for 

ratings. 
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� The evaluator must determine if the service area is covered by more than 10% 
impervious surface.  A consistent interpretation of landuse maps is necessary to 
ensure consistency between evaluators. 

 
Modifications for New Jersey: 

We did not identify any modifications that would be required to increase the 
suitability of WET to New Jersey wetlands. 
 
 
Rapid Assessment Methodology for Evaluating Wetland Functional Values (WI 
RAM) 
 
Strengths 
� The method provides a list of special features or “red flags” that are not 

incorporated into the ratings for functions, but that are included on the summary 
sheet for consideration along with the ratings for each function.  This allows 
evaluators to call attention to any unique or important features that may influence 
decisions about the wetland.  However, these “red flags” are not until page 5 of 
the document and may not be adequately recognized by someone looking at the 
results. A more prominent place on or near the ratings results (which is on page 1) 
could help ensure that these special features are recognized if they are present.     

� A place is given to describe any seasonality limitations of the wetland evaluation 
due to the time of year, and/or current hydrologic or climatologic conditions (i.e. 
drought, spring flood).  This may help explain conditions that may affect ratings 
causing unusual or inconsistent results. 

� The data sheet is clear and easy to understand. 
 
Weaknesses 
� This method provides few instructions or guidelines, which increases the 

subjectivity of the results and reduces the confidence of the evaluators in the 
ratings.   

� The method provides a list of questions, primarily yes/no questions, for each 
wetland function, but does not provide guidelines for turning the answers to these 
questions into a rating (of low, medium, high, or exceptional) for the function.  
This leaves a great deal to the judgment of the evaluator and decreases the 
precision of the method. 

� The Floral Diversity function has a list of only two questions.  Evaluators had 
difficulty determining how to choose among four possible ratings (low, medium, 
high, and exceptional) based on the answers to only two questions and felt that 
more questions were needed. 

� Usually an answer of yes for any given question indicated that the site was 
functioning in some way, but for a few questions, which were dispersed among 
the others, an answer of yes indicated a lack of functioning.  This also made it 
difficult for evaluators to look through the list and determine an overall rating for 
the function.  These questions should be reworded or separated to reduce 
confusion.   
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� Groundwater Discharge/Recharge would also benefit from an increase in the 
number of questions, as only three are listed.  Additionally, the second and third 
questions are unclear and require definitions of terms or examples. 

� Evaluators expressed lower than average confidence in the answers to yes/no 
questions, as the questions did not account for “gray areas” or unusual situations. 

� No rationale is given in the documentation for the development of the method or 
the indicators used in determining the ratings. 

� In general we had less confidence in the Floral Diversity and in the Groundwater 
Recharge/Discharge functions.  Floral Diversity only had 2 questions that had the 
same answers for each wetland, yet the evaluators did not feel that all wetlands 
deserved the same rating, so best professional judgment was employed to make a 
rating decision.  This can lead to greater differences between different evaluators.  
It was difficult to determine a rating of low, medium, high, or exceptional from 
such little input.  The Groundwater Recharge/Discharge function only has 3 
questions and evaluators were not clear on what specifically to look for in two of 
the three questions.  It was also difficult to determine a rating for this function 
with so few questions. 

 
Modification for New Jersey 

Some information within the text should be modified to increase the suitability of 
WI RAM to New Jersey wetlands.  This includes a list of wetland types in New Jersey, a 
list of critical habitats and species for New Jersey in the evaluation of red flags, locations 
of wetlands that are particularly sensitive or targeted for conservation, and reference to 
New Jersey Natural Heritage Program and the NJ Endangered and Nongame Species 
Landscape Project.  The method should also be updated to incorporate New Jersey 
coastal laws (Wisconsin includes their coastal management laws) if it is used for this 
area.  Wetland regulations that are specific to New Jersey should replace those specific 
for Wisconsin in the methodology.   
 
 
Technique for the Functional Assessment of Nontidal Wetlands in the Coastal Plain 
of Virginia (VIMS) 
 
Strengths 
� The method documentation provides information regarding the method’s purpose, 

wetland types for which its use is appropriate, and limitations of the method.  It 
also provides good support for their choice of wetland type (i.e. why it is 
important to evaluate nontidal coastal plain wetlands in VA). 

� A short literature review of wetland assessment methods is given that provides 
some background for the method’s development. 

� Method documentation provides good background information regarding each of 
the wetland functions, including definitions, characteristics that affect the 
effectiveness of a wetland to perform a function, review of how other assessment 
methods evaluate the function, rationale and references for selected indicators and 
for the rating thresholds, description of each indicator and its ratings, and 
rationale for the dichotomous key that is used to determine the overall rating for 
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the function.  This level of detail facilitates future users if they find they need to 
modify the method. 

� The questions are clear and straightforward.  There are few questions with 
ambiguous wording or lack of instructions.  In some cases, guidelines are given 
for questions to help reduce their subjectivity. 

� There are separate data sheets for the office and the field.  The separate data 
sheets helped evaluators to easily identify questions that needed to be answered in 
the office from those that required a field assessment. 

 
Weaknesses 
� No information is given regarding the qualifications, training, or the level of 

expertise the evaluators should possess. 
� In two different locations within the manual, there are two sets of directions for 

determining the overall rating for each function:  a written set and a dichotomous 
key.  The written description is not explicit for some functions, using terms such 
as “most,” and, if used instead of the dichotomous key, this description could lead 
to erroneous scoring if the inexplicit directions are interpreted differently than as 
laid out by the key.   

� Likewise, there are multiple, overlapping data sheets, which can be awkward and 
confusing.  This system should be simplified to decrease overlap and shorten the 
amount of time required to perform the method by decreasing the number of 
sheets that need to be filled out.   

� The calculation for the proportion of a 2-year, 24-hour flood volume stored in the 
wetland did not work well for our wetland sites in WMA 6 (this indicator is used 
in the flood storage, nutrient retention, and sediment/toxicant trapping functions).  
The wetlands were located within large wetland complexes along the Passaic 
River.  As such, the primary sub-watershed (which discharges directly into the 
wetland without the water passing through other wetlands first) was very small 
compared to the upstream sub-watershed (which discharges into the wetland with 
water traveling through other wetlands first).  Because the majority of the runoff 
in the wetland’s watershed is captured by other wetlands first during a storm 
event, the amount of runoff that reaches the wetland is low.  However, because 
the wetlands are floodplains, they have a relatively high storage capacity.  This 
combination of low amounts of runoff reaching the wetland and a high storage 
capacity resulted in numbers greater than 1 for the calculation for the proportion 
of a 2-year, 24-hour flood volume stored (more than 100% of the volume can be 
stored in the wetland).  However, the method documentation states that this 
number should be a number between 0 and 1.  This was not a problem in WMA 
19 where less of the site’s watershed was comprised of wetlands. 

 
Modification for New Jersey 

The calculation for the proportion of a 2-year, 24-hour flood volume stored in the 
wetland may not be applicable for floodplain wetlands, as it does not address overbank 
flooding from the river as a source of hydrology to the wetland during a storm event.  
Only surface runoff from the surrounding watershed is calculated into the final 
determination. 
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Guidance for Rating the Values of Wetlands in North Carolina (NC Guidance) 
 
Strengths 
� It is important that evaluators keep in mind that NC Guidance assesses a 

wetland’s value to human society, and not specific wetland functioning, when 
comparing wetlands with different overall wetland rating scores.   

� The method is straightforward and easy to apply in the field.  Implementation 
required little gathering of data sources and little field preparation. 

� A narrative description is included for each wetland function, which provides text 
for clarification on wording or the meaning of the flowcharts.  The narrative 
description includes: function definition, rationale for the scoring criteria, why 
specific indicators were used and how they affect scoring of the function.  

� Data sheets were clear and concise.  Instructions are accompanied with 
flowcharts, which facilitate moving through the calculations to the final wetland 
score. 

� The method explains how to follow flowcharts and what to do in cases where the 
flowchart is not applicable for a particular wetland. 

� A glossary is included in the documentation for NC Guidance, which helps to 
clarify terminology used in the flowcharts for the method. 

� The NC Guidance rating system was developed from a literature review of 
biological criteria (DEHNR 1993).  An appendix is included in the method 
documentation that provides citations for the indicators that were chosen to 
evaluate each function.  This information is useful if modifications to the method 
are desired. 

 
Weaknesses 
� Due to the rapidness of this method, less field and data input is required, which 

may reduce the accuracy of the scores. 
� There is no justification for the weightings that are used for the different 

functions, so it is difficult to evaluate if they are appropriate or if they need to be 
adjusted for New Jersey.  Errors made in determining the scores are amplified 
when they are multiplied by the weightings for each wetland function, especially 
for the Pollutant Removal wetland function due to its high weighting.  This can 
potentially alter the overall Wetland Rating and reduce consistency among 
evaluators. 

� Degree of microtopographic relief (water storage, pollutant removal).  The 
evaluator must determine whether more than 50% of the wetland area consists of 
depressions greater than 10 inches, between 5 and 10 inches, or less than 5 inches.  
It can be difficult to accurately determine the size of depressions if they are over 
50% of the wetland area in very large wetlands.   

� Land use within the watershed (bank/shoreline stabilization).  The evaluator must 
determine if there is greater than 10% impervious surface within ½ mile upstream 
from the wetland.  There are no instructions on how to determine this number.  
Different evaluators using different methods to estimate the percent of impervious 
surface could lead to inconsistencies in the wetland evaluation. 
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� Flooding frequency (pollutant removal).  The evaluator has to determine whether 
a 2nd or higher order stream floods seasonally or temporarily.  This requires a 
working knowledge of the hydrology of the area.  The distinction between these 
two flooding frequencies is important, since errors in selecting the correct 
flooding frequency can cause large discrepancies between ratings due to the high 
weighting of this function. 

 
Modification for New Jersey 

Some information within the text should be modified to increase the suitability of 
NC Guidance to New Jersey wetlands.  For example, tables listing common plant species 
preferred by waterfowl or wildlife should be modified with plant species commonly used 
by waterfowl and wildlife in New Jersey.  A list of rare plant species for New Jersey 
would substitute the current list for rare plants in North Carolina.  In addition, some 
indicators were not clearly defined and could lead to inconsistencies in the ratings.  These 
indicators were mainly within the water storage, bank/shoreline stabilization, and 
pollutant removal functions.  
 
 
MDE: 
 
Strengths 
� MDE has the best overall description of the functions and the indicators of all the 

methods we tested.  In particular, the information regarding inventory methods 
and the figures for each indicator helped to clarify what to look for in the office 
and in the field.  As a result, evaluators were confident in their abilities to 
accurately evaluate the indicators for the method. 

� The directions for applying the method are also clear and well explained.  The 
method includes explicit guidelines on how to use the results to obtain a score for 
the wetland, thus reducing the number of judgment calls required to obtain a 
score.  Detailed instructions and criteria are provided for the definition of 
assessment area boundaries, including figures and special cases (i.e., wetland 
mosaics). 

� Two versions of the method are included:  a field method and a desktop method, 
which does not require field work.  The desktop method may be useful in some 
situations; however, the document itself warns that this method may not be as 
accurate as the field method.  Thus, there are situations in which its use would not 
be appropriate. 

� There are a large number of indicators that influence the score for each function.  
This makes the method both more comprehensive and less prone to large 
variations in scores due to errors in scoring individual indicators.  The indicators 
are also weighted to allow more important factors to influence the score more 
heavily.  The only indicator that may drastically affect scores if computed 
improperly is area, which has an inordinately large, multiplicative weighting on 
the final score. 

� The document also includes a literature review and justification for choosing the 
functions and indicators that were included.   



 

 D-8   

� Method documentation provides information regarding specific utilizations and 
limitations of the method. 

 
Weaknesses 
� Area has an inappropriately large effect on the overall score.  The score for each 

of the six functions is multiplied by the area of the site prior to being summed, 
giving area an inordinately large effect on the overall score.  In addition, using 
area as a multiplier causes the scores for the quality of site functionality to be lost 
in the measurement of quantity of functionality.   

� The indicators are listed in different orders on the data sheets than they are in the 
text.  This makes it difficult to look up information if questions arise concerning 
terminology, etc. 

� There is no summary data sheet on which to calculate the overall site score. 
� The definition of intermittent outlet was difficult to apply in floodplains wetlands 

such as the ones we evaluated in this study. 
� Evaluators found it difficult to determine whether surficial geological deposits 

had high or low permeability.  
� Nested piezometer data is listed as an indicator for the ground water discharge 

function, however this information is very time and labor intensive for a rapid 
assessment method, as it requires the installation of ground water monitoring 
wells.  The method documentation states that this information is rarely available, 
but does not provide any guidelines as to how to adjust the scoring if this 
information is not available. 

 
Modification for New Jersey 
� Some information within the text needs modification to increase the suitability of 

MDE to New Jersey wetlands.  For example, in the Aquatic Diversity function, 
some steps in determining the score for the function did not have appropriate 
choices for the wetlands examined in this study.  Steps 3 and 5 do not include 
options appropriate for drier regimes, such as those found in floodplains.  Step 17 
in the Aquatic Diversity function, which deals with special areas of concern on 
the Chesapeake Bay, should be adjusted to account for special areas of concern in 
New Jersey or could be dropped and the maximum score for the function adjusted 
downward. 

� Information is provided regarding Maryland GIS data layers that are available, 
including the name, relevance to the method, how to obtain it, and which are the 
most accurate.  Equivalent information for New Jersey would be appropriate. 

 
 
Freshwater Wetland Mitigation Quality Assessment Procedure (WMQA) 
 
Strengths 
� Scoring is flexible.  Additional indicators may be included with those discussed in 

the manual, and the evaluator may assign greater weight to indicators that are 
more important at given sites.  The evaluator may also assign scores in increments 
of 0.5 as deemed appropriate. 
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� The method was designed to assess the potential of mitigated wetland sites to 
function properly as wetlands.  Results from relatively pristine, natural sites are 
high compared to those at most mitigation sites, demonstrating that the method 
successfully picks up functioning when it is present (Hatfield et al. 2003). 

� The method is reasonably straightforward, making it easy to apply in the field. 
� The method is also reasonably objective and relies less on professional judgment 

than do several of the other methods examined in this report. 
� Evaluators found the method easy to apply and were confident in their abilities to 

accurately evaluate the indicators for each function. 
� Method documentation provides background information regarding the 

development of the method and its purpose. 
� A definition is provided for each wetland function, as well as a short discussion 

regarding the indicators for each function and what to look for in the field. 
 
Weaknesses 
� The method’s writers assume that evaluators are experienced in wetland 

identification, delineation, and mitigation construction techniques, and that a pair 
of two evaluators will collaborate to score the wetland.  This may not always be 
true or practical. 

� Since the method was designed to measure the functional potential of mitigated 
sites, several indicators are designed specifically for mitigated sites and may be 
less appropriate for use with natural sites, including: 

- Soils:  topsoil depth, erosion, or loss of topsoil (may not be appropriate for 
natural floodplain wetlands were erosion is natural) and evidence of soil 
compaction 

- Site Charateristics:  degree of maintenance required to achieve and 
maintain wetland 

� Soil erosion is expected in riverine, forested wetlands with overbank flow, yet 
WMQA scores sites with erosion lower for the soils function. 

� The instructions for this method could use more detail and further definition of 
terms, both of which may decrease variability among evaluators. 

� The same title “plant stress” is used for two separate indicators, one occurring in 
the hydrology function (where it refers to signs of improper hydration) and one in 
the vegetation function (where it refers to signs of improper nutrition).  The use of 
separate terms would reduce confusion. 

� It would also aid clarity if the hydrology indicator “undesirable plant 
colonization” were changed to something more specific, such as 
“transitional/upland plant succession,” in order to avoid confusion with the 
vegetation function’s “invasive plant colonization” indicator. 

 
Modification for New Jersey 

We did not identify any modifications that would be required to increase the 
suitability of WMQA to New Jersey wetlands. 
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Wetland Rapid Assessment Procedure (WRAP) 
 
Strengths 
� The method includes a glossary to ensure that all evaluators are interpreting terms 

in the same manner. 
� The method includes several appendices, which detail information about different 

wetland types and which species or features you might expect to find there.  This 
aids the evaluator in determining what he or she should look for. 

� The questions are straightforward and the directions easy to follow, making the 
method easy to apply.  This provided evaluators with higher confidence in their 
ability to accurately rate the wetlands. 

� The method allows some leeway in rating sites, such as scoring in increments of 
0.5, in order to account for situations that do not exactly fit the criterion listed 
within the method.  This allows for intuitive ratings based on professional 
judgment, which lends flexibility to the method. 

� The method is rapid compared to many of the other methods examined. 
� When determining the effect of surrounding land uses, the method considers a 

wide range of land use types. 
� The method is applicable to a range of different wetland types. 

 
Weaknesses 
� The description of how to calculate the score for the wetland buffer is confusing.  

The method documentation should state that the wetland buffer should be 
determined for the entire perimeter of the wetland, and as a result, that multiple 
buffer types are permitted for each wetland. 

� Intended for use by regulatory professionals, the method relies on professional 
experience to aid in interpretation of field observations. 

� The Wildlife Utilization function requires the evaluator to be familiar with the 
habitat requirements for all levels of the food chain.  Furthermore, all wildlife 
habitat features may be difficult to identify within large wetlands. 

 
Modification for New Jersey 

Some information within the text should be modified to increase the suitability of 
WRAP to New Jersey wetlands.  For example, the land use categories should be modified 
to reflect those found in New Jersey.  One requirement for receiving a score of 3 for 
vegetative overstory cover and vegetative ground cover is that there be no exotic species 
present.  It is difficult to find a wetland site in New Jersey with no exotic species.  It may 
be appropriate to adjust the number of exotic species that one might expect to find at sites 
of different quality.  Another requirement for a 3 under vegetative ground cover is that 
periodic burns should be present.  This would not be appropriate for most New Jersey 
wetland types.  Several appendices, which provide useful information, should be adjusted 
to reflect information appropriate to New Jersey.



 

   

 


