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SUMMARY

This document is one of a series of guidance documents developed by the Department of
Ecology to improve wetland mitigation in the State of Washington. It describes a tool
(called the CreditDebit Method) for estimating whether a plan for compensatory

mitigation will adequately replace the functions and values lost when a wetland is altered.
The tool is designed to provide guidance for both regulators and applicants during two
stages of the mitigation process 1) estimating the functions and values lost when a
wetland is altered, and 2) estimating the gain in functions and values that result from the
mitigation. The Department of Ecology, however, does not require the use of this method.
The adequacy ok mitigation project can also be determined by using any other method
that addresses theD T-riet-l | 0O6 BHI 1 EAUS

The Credit-Debit Method is based on the Washington State Wetland Rating System for
Western Washington (Ecology publication #0406-025). It also incoporates some
refinements in characterizing functions and values that have been developed since then,
and that have been summarized i previous article. Hruby (2009). Developing rapid
methods for analyzing upland riparian functions and values. Environnmeal Management
43:1219-1243]

The ecological functions of wetlands that provide value to society fall into three major
groups: 1) hydrologic 2) improving water quality, and 3) haitat and maintaining food
webs. Functions are first scored based on: 1) potential of the site to provide each of
three functions, 2) the potential the landscape has to maintain each function at the site
scale, and 3) the value each function may have for society. Each aspect of the function is
then transformed to a qualitaive rating of high, medium, or low.

The scores for each of the three functions at the wetland being altered (impact site) are
used as the basis for calculating how much mitigation is needed. The gains in functiamnsi
valuesat a mitigation site arecompared to the losses at the impact sit determine if the
Ofl-etl 1T 006 DI T EAU EO AAET C 1 AO

First, the wetland being altered is rated for its functions and values and these ratings are

OOAT O&I OI AA ET O1 Ap 1A QXA opdintaAediat it AeAAGACK AitA DY\

AAl 1T AA OEA OAAAEOO86 4EA CAET O ET &£O1T AOGEITTO A
AAl AOGI AGAA AT A OEAOA AOA AAIT T AA OAOAAEOOG8S !
calculations. A mitigation project is usually deemed AANOAOA xEAT OEA OAOAA
OEA DPOI EAAO EO EECEAO OEAT OEATh&ddhlduatons OAT OA
however, are not intended to represent aquantitative measure of loss or gain in functions

Rather, theresults provide qualitative ratings of the functionsthat are then transformed

into numbers for the purpose of tracking changes.
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CHAPTER 1

Introduction
1.1 Background

Wetlands are complex ecosystems that can improve water quality, provide natural flood
control, provide important habitat, and stabilize shorelines.They often support a wide
variety of plants and animals, including rare and estangered species, migratory birds, and
the young d commercially valuable fishes (NRC 2001)In recent years, concern about the
loss of wetlands in the United Stateand in Washington State has led tefforts to protect
wetlands on both public and privatelands. Compensatory mitigation is me of the ways
used to protect the functions and values of wetlandthat are lost as a result of changes in
land use.

Definition of Compensatory Mitigation

For purposes of Section 10 and Section 4@f federal laws compensatory mitigation is
the restoration, creation, enhancement, or in exceptional circumstances, preservation of
wetlands and/or other aquatic resources for the purpose of compensating for
unavoidable adverse impacts which remain afteall appropriate and practicable
avoidance and minimization has been achieved.

http://www.nap.usace.army.mil/cenap -op/regulatory/definitions.html#Comp%20Mit

The basicpolicy used in compensating for impacts to wetlands isalledOE A Nét, T 006
policy. o net lossof wetland functions and valuesis aFederaland Statepolicy goal that
emergedin 1989 and hasbeen a mainstay of land use regulations since thNRC 2001)

To date, the nanet loss policyhasbeen interpreted to meanthat wetlands shouldbe
conserved wherever possible, and thatvetlands converted to other usesmust be offset
through compensatory mitigation to provide the same functions and values that have been
lost. However, the National Academy of Sciences has concluded thaitigation projects

have not metthe policy goal despite someprogress in the last 20 yeargNRC 2001)

Many tools have been developedo understand thefunctions andvalues of wetlands. The
methods range from detailed scientific analyses that may require many years to complete
to the judgments of individual resource expertglone during one visit to the wetand.
Managers of our wetland resources, however, are faced with a dilemma. Scientific rigor is
often time consuming and costly. Tools are needed to provide information on tienctions
and values of wetlands in a time and costeffective way(Kusler 2004). One way to
accomplish this isto rate wetland functions by their important attributes or characteristics
based on the collective judgment of regional experts. Such methods are relatively rapid but
still provide some scientific rigor (Hruby 1999).

Calculating Credits and Debits for Mitigationn Western Washington Final Report March 2012
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The purpose of theCredit-Debit Method (method) is to provide a tool by which applicants

and regulators can determine ifactions taken to mitigate an impact to wetlandsvill

adequately replace the functions and values lostt is based on the Viishington State

Wetland Rating System foWestern Washington (Ecology publication #0406-025). The

method also incorporatesimprovements in rating functions and valueghat have been

AROAT T BAA &£ O OOADPEAS 1 AOET AO OEhHWrdby @RI AT A
Chapter 2 provides an introduction to methodsised in Washington Stateéo characterize

wetland functions and how they were calibrated Chapter3 describes the process usetbr

estimating losses in functions that result from impacts to wéands and the gains that can

be achieved throughcompensatoryi EOECAOQOET 1 8 #EADOAOO 1 AT A v
collecting the data needed to calculate gains and losses in functions and valuégpendices

A and E contain the worksheets for rating functions and values and then calculating the

gains and losses in functions.

The CreditDebit Method is suitable only for freshwater vegetated wetlands as defined by,
state and federal delineation manuals. It should not be used for estuarine wetlands,
streams, or upland riparian areas. Furthermore, the ratings of functions and values are
valid only for entire wetland units as defined in Chapter 4. As of February 2012, no rapid
methods have been calibrated for the wetlands in the State that can rate sinsuib-areas

of wetlands in an accurate and repeatable manner.

1.2 The CrediDebit Method in Relation to Other
Wetland Guidance by Ecology

This document is one of a series of guidance documents developed by the Department of
Ecology to improve wetland mitigation and protection inthe State of Washington. The first
document was the original wetland rating system published in 1991. Since then the
department has been expanding and revising their guidance documents to incorporate the
latest scientific information about wetlands andmitigation. For example, the current
version of the wetland rating system for western Washington published in 2004 (Ecology
publication #04-06-025) is the third revision of this guidance, and the 2006 joint agency
guidance for developing mitigation plangEcology publication #06-06-011b) is an update

of the 1994 joint agency publication on the same topic (Ecology publication #9d29).

The recommendations made in these documents from Ecology are not regulatory
requirements . They do, however, provide uskil information for protecting wetlands and
doing mitigation. The CreditDebit Method provides onetool for determining the adequacy
of compensatory wetland mitigation Itdoes not set any new regulatory requirements.
Many local regulations usearea-based ratios to determine mitigation requirementsand
this guidance does not changtheseregulatory requirements.

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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The Credit -Debit Method is Technical Guidance

The method for calculating mitigation requirements is not a regulation. It does not
have any independent regulatory authority and it does not establish new
regulatory requirements. Its use, however, may be requested by regulatory
agencies or local jurisdctions.

Existing laws, regulations, and policies require that impacts to wetlands be
mitigated to replace the functions, values, and area los€Currently mitigation ratios
are the mostcommonly used approackesto determine the adequacy of wetland
compensatory mitigation. TheCredit-Debit Method provides regulatory agencies,
developers and project proponents with another method to apply at the project
level. If the method is implemented correctly, it should result in compliance with
existing requirements for offsetting the losses of wetland functionsind values.

The CreditDebit Method is not the only method for providing an estimate of
wetland functions that can be used in determining mitigation needs. As of
February 2012, however, itisthe onfOOADEAS6 | AOET A AOAEI
has undergone peer review and been calibrated to wetlands in the State. Studies
done using other indicatorbased methods all conclude that results are not
accurate unless they are calibrated for the wetlands whiin a region. This has been
found in Oregon, Pennsylvania, New Jersey, and the Appalachian region (Adamus
and others 2010, Stander and Ehrenfeld 2009, Cole and others 2002, Rheinhard
and others 1997, Cole and others 2008). The Crediebit Method was cabrated

in 120 wetlands in western Washington and 91 wetlands in eastern Washington.

Using theCredit-Debit Method will change how the requirements for mitigation are

calculated. Past guidance (Ecology publication #0%6-008) recommends that Wetland

Category, the type of mitigation, the risk of failure, and the temporal loss of functions be

used as factors in calculatinghe area of mitigation required. 4 EEO EO AAI T AA OEA
OAOEIT 6 AT A EO OOii AOEUAA AO OEA AAOAO 1T &£ |1 EOE
altered or lost. The mitigation ratio will probably remain one wayto establish the

adequacy ofa mitigation project for some time to come because it is well known, has been

accepted by both applicants and regulators, and has been incorporated into regulations.

The Credit-Debit Method substitutes a rating of three wetland functions and their valuefor

the wetland category to provide a more accurate measure of wetland losses and gains. The

i AGETA 11T 1T1TCAO OOAOG AOAA AO OEA OAOOOAT AUo
project. It does use area as a factobut it also includes a score foithe rating of a function to
AAEET A OE A4 ORA® OIORA AABGO A 1A E T Bb@radiiod dtillludes theA A O A
type of mitigation, the risk of failure, and the temporal loss of functions as factors in the
calculations. The values assigned to thse latter factors, however, have been modified

slightly from the previous Ecology guidanceo reflect the latest scientific information (see

discussion in Chapte).
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This final draft of the Credit-Debit Method has undergone two-step review process.The
operational draft released in February 201lincluded peer review and general public
review as well as eight months of field testingThis final draft has undergone a year of field
testing as well as further review by wetland scientists and wetland exgts.

1.3 Process for Selecting a Mitigation Site

Selecting a mitigation site that compensates for the functions andalues(now commonly

called @cosystemserviced @ 11 00 AO OEA Ei pAAO OEOA EO A Al
identify the functions andvalueslost at the impact site, then you must try to find a site

where those functions can be compensated, and finally you must determine if the

mitigation will be feasible and sustainable. Figure 1 provides a graphical representation of

the steps thatshould be taken in selecting an appropriate mitigation site. Thimethod

addresses onlytwo of the questions in the process (the two boxes highlightedith a

shadowin Figure 1). Figure 1 also includes the web links to othguidancedocuments

published by the Department of Ecology that can help you address the other questions.

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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Figure 1 The technical questions that need to be addressed when devejopéetland
compensation projectsOther Department of Ecology guidandecuments on the
subjects are listed with links to their location on the Ecology web site.

Can impacts to wetlands and their buffers be avoided
minimized
Guidance onwidance and minimization
forthcoming

What functions andralueswill be lost when you alter the
wetland?
CreditDebit methodc this document

Do you need to replace the specific functions and values lost in the wetland that is al
OR,
Should your mitigation restore important functions and values identified in regional
watershed plans?
These questions need to be addressed in discussions with the regulatory agencies ¢
by case basis

Choose a possible site for mitigation, then ask: iMilsite be sustainable and will
mitigation actiondmprove ecological processes atvatershed scale?

Methods for analyzing landscape processes
http://www.ecy.wa.gov/biblio/1006014.html
http://www.ecy.wa.gov/biblio/0506027.html

Guide for Selecting Sites Using a Watershed Approach
http://www.ecy.wa.gov/biblio/0906032.html

Does the mitigation site have constraints that might prevent yot
from improving the functios you need to replace?
Guide for Selecting Sitéssing a Watershed Approach
http://www.ecy.wa.gov/biblio/0906032.html

Can actions taken at the mitigation site increase functions and val
enough to compensate for the functions avalueslost?
CreditDebit Methodc this document

Develop a mitigation plan for the site

Guide for developing mitigation plans
http://www.ecy.wa.gov/biblio/0606011b.html

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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1.4 How the Method Works

The forms attached at the end of this document ask the user to collect information about
the wetland to be altered and the mitigation sitein a stepby-step process.These steps
include:

Establish a wetland unit for rating impacts to functions (Chapted).

Classify the wetland unit using theHydrogeomorphic (HGM) classification (Chapter 5)
Rate the furctions and values being lost (Chaptes, and Appendix A).

Estimate the amount of mitigation you will need (DebitdVorksheet in Appendix E).
Choose a possible mitigation site and develop an outline of the actions you propose
for creation, re-establishment,rehabilitation, enhancement, andor preservation.
Rate the functions of the mitigation site in the future based on your draft plan
(Chapter 5 Appendix A.

7. Estimate the gains in functions through mitigation (CreditdVorksheet in Appendix E).
8. Determine if your mitigation will replace the functions and values lost (Summary in
Appendix E).

arwpdnE

o

We recommend careful reading of the guidance before filling out the foren You need to be
sure that the correct forns are being used. For this reason, it is important tonderstand
the system used to classify wetlands (see Chapt®y.

Three functions of wetlands are characterizedhydrologic functions, improving water
quality, and habitat. Each function is rated based on three aspects of the functiqthe
site potential, the landscape potential, and the value to society. The final scdoe a
function can range from3-9 and isbased onassigning a score of 1, 2, or 3 to the ratings
high, medium, or low.

1.5 Time Involved

The time necessary toate the functionsof wetlands will vary from as little as fifteen

minutes to several hours. Several of the questiom the Scoring Formare best answered
by using aerial photographstopographic maps, other documents, or a combination of these
resources with field obsenations. Filling out theScoring Form, however, does require a

site visit to answer some of the questions that cannot be answered from aerial
photographs. In some cases, it may also be necessary to visit Wetland more than once.
Some of the questions cannot be answered if the ground is covered with snowthe

surface water is frozen. If this is the case at the tingsiteis beingcharacterized, it may be
necessary to revisit the site later.

1.6 Experience Neded to Complete the Form

It is important that the person(s) using the Credit-Debit Method have experienceand
educationin identifying natural features, indicators ofwetland function, plants classes, and
some ability to distinguish geomorphic differencesn the landscape We recommend that
knowledgeable environmental consultants or wetland experts be used @nalyzemost
sites, particularly the larger and more complex ones.

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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In addition, users of this method should be familiar with the Washington Staté&/etland
Rating system for Western Washington, and have taken the training provided by the
Department of Ecology orthis method. Most of the data needed to fill out the Scoring Form
(>90%) are also found on the form used in the Washington State Wetland Rag System

Users of this method who have not taken the training on the wetland rating system or this
Credit-Debit Method can expect thaton the average, their scores for the functions will be
off by at least 1 point. This is based on data collectédring the calibration of the wetland
rating system and subsequent training sessions. Untrained users will underestimate, or
over estimate, the amount of mitigation required by 15%. This is an average, and actual
differences may be as high as 40%.

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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CHAPTER 2

Modeling Functions and Valuesm ThisRapid
Method

2.1 TheSructure of the Method

Rapid methods for analyzing the environmenbften usedata that are both qualitativeand
guantitative. The analyses may alsoinvolve numeric models that in themselves represent
qualitative, multi -criteria, decision tools (Hruby 1999). As a result generating a single
score or index for awetland function requires algorithms (rule s that are similar to
equations), for combining dfferent characteristicsthat may not be mathematically
compatible. Qualitative dataand quantitative data bothhave to be transformed into
ordinal numbers so they can be combinedin the method described here wetland
functions are first scoredusing ordinal numbers basedon three separateaspects of a
function (Site Potential, Landscape Potential, and Valueftachaspectis thenrated as
[H]igh, [M]edium, and [L]ow based onthe sum of the ordinal numbers. The ratings are
combined using a decision matrixhat assigns final scores to each functiofsee first page of
the field form in Appendix A).

Thethree aspects ofunctions used to rate it are: 1) the potential of the site to provide

each offunction, 2) the potential the landscape has to maintaithe function at the site

scale, and 3) the value each function may have for societlythat location. Each aspect of a
function is scored but the score is transformed 6 a qualitative rating of high, medium or

low. The rating of each aspect is then given equal weight in the final score for that function.

The questions andscoring of the Gite potentiald OOAA ET OEEO | AOET A AOA
001 OAT O mink Waslingtdn/State Wetland Rating SysterarfWestern Washington
(Ecologypublication #04-06-025). 4 EA  OT1 b1 O Giorh theGudttand @afing O A

system, however,is not used. Ratherthe information once provided by the opportunity

score is expanded into two categories. Functions areratedbadd 11T OEAEO O1 AT A0/
bl OA1T OEAI 6 AT A OEA OOAI OAOGS ET OOAAA T &£ 1 b1 00
information to meet the objectives of thismethod.

The numeric models used to characterize functions in rapid methods do not model actu
environmental processes but rather are multicriteria decision models where each
indicator represents a decision criterion to describe the level of function (Hruby 1999).

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
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2.2 Wetland Functions and Their Indicators

The functions provided by wetlands derive from the interactions among different
components of the ecosystem and the landscape. These interactions are called
environmental pocesses Processesre dynamic andcan occur at all geographic scales
Thus the functions performed by a wetland can be influenced by events occurring within
the wetland unit as well as in the watershed. For example, the river adjacent to a wetland
may be deepened (downcut) as a result of increased runoff from ugradient development.
This changes the effectiveness of the wetland at storing overbank flood wat€gies
hydrologic function).

Any factor that changes how well, or how much, a function is perimed by a wetland can

AA AT 1T OEAAOAA A OAT 1001106 1T &£ OEAO £O1 AGET 1 8
literature is driver. The drivers of functions in wetlands determine how well the functions

are performed. An event that affects a driver is caltl adisturbanceby ecologists (Daleand

others. 2000). The type, intensity, and duration of disturbances caignificantly change
environmental processegDale and others2000), and thereby wetland functions

Climate, geology, and the topographgre mgor processesin a watershedthat control how
water, sediment, and nutrients move. Thesprocesses along with factors that occur within
the boundary of a wetland, control the functions performed by the wetlandlf human
activities change these processas a watershed then the functions in a wetland will also
change(Sheldon and others 20®). Any rating of functions at a site, therefore, also
requires information about the watershed in which it lies.

The ecological functions that provide value to soety fall into three major groups: 1)
hydrologic [e.g. flood storage]2) improving water quality, and 3) habitat and maintaining
food webs. Each of these can be sulivided into separate functions For example,
hydrologic functions may include floodstorage, velocity reduction, groundwater recharge,
and de-synchronization of flood-flows (Hruby 2001). TheCredit-Debit Method
characterizes only the threemajor groups of functions to maintain consistency with the
rating system on which it is basedHruby 2004b).

In Gapiddmethods such as this one, functions and values are analyzed by answering a

series of questions that note the presence, or make simple measurements, of

environmental indicators. Indicators are easily observable characteristics that ar

correlated with quantitative or qualitative observations of the performance of a function

(Hruby 1999, NRC2002). Most indicators represent relatively stable characteristics that

describe the structure of the ecosystem or its physical or geologic propes (Brinson and

others 1995). Indicators, unfortunately, cannot reflect actual rates at which functions are
PDAOA&EI Oif AA AAAAOGOA OAOAO AAT AEAT CA ET OEI A8
developed such that indicators can be used as shortcuts judge whether functions are

I AAOOOET ¢ AO ADRRQIDPEAROA 1 AOGAI 06 |
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2.3 The Values of Functions

The three basic functions rated in theCredit-Debit Method are all considered to be valuable
and need to be replaced if lostThe wetland functions that are addressed inthe tools
developed by Ecologyor Washington Stateare defined as the ecological processes that
provide services/values to society(Hruby 2001). This is a subset othe possible functions
wetlands perform. Thereare manyecological processes that araot usually considered of
any significant value to society (e.g. providing habitat for Nematode worms or mosquitoes;
taking up nitrogen from surface waters but then releasing back into the surface water
when plants decompose)

SET AA All OEOAA &EO1T AGEIT O AOA Ai1 OEAAOAA O A
sub-unit of the method is to rate the valusrelative to other wetlands in the landscape.The
value part of the score is intended to highlight those wetlands whie a function is more
valuable to society becausef factorsin the surrounding landscape.For example, food
storage is more valuable in a watershed where flooding causes major damage than in a
watershed without flooding. Awetland that is moderately efective at cleaning up

pollutants is assigned a higher valudit is in a watershed thatalready does not meet water
guality standards. In this case the wetland removes pollutants that would otherwise

further degrade water quality. A wetland that provides habitat for Threatened and
Endangered Species (T/E species) is more valuable than one that provides habitat for other
wetland dependent species since society Bgpassed laws that give preference and added
value to T/E species.

2.4 Calibrating thelndicators

Aninitial list of indicators identified from areview of the literature was used to develop
protocols and data sheets for sampling referencgites. Indicators were divided into three

types:

e Those present at the site itself (indicators of site potential).

e Those found in the surrounding landscape (indicators of landscape potential).

e Those that indicate the function performed is providing some value to society
(indicators of value).

Data on each indicator were collected at a minimum &0 sites for eachHydrogeomorphic
dass of wetlandsin western Washington Sites were chosen to gresent the widest
possible range of environmental conditions found in the class. Data on some of the
indicators could be collected from aerial color photographs, but all of this information was
verified by at least one visit to each site.

The calibration process involved the following steps:

1. Deletion of indicators that could not be readily estimated from aerial photographs
or during a brief field visit (< 3hrs). This represents a compromise between the
science and the needs of the user. Some importanticators of function could not
be used because they could not be measured within the time allocated,amuld not

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
10



be collected with reproducible results by the majority of environmental scientists.
For example, the organic or clay contestof wetland soils are an important indicator
of chemical processes that improve water quality (Rosenblatt and others 2008RC
2002), but these cannot be readily measured in the field. The indicatof organic
and clay soils therefore had to be simplifiedUsers areasked to determineif organic
soils or clay soils are presenin the unit based on the mapping done by thilational
Resouce Conservation Service (NRCS)f it is not mappedusers are asked to
perform one simple field testto determine if the soil meetsthe NRCS criteria If the
organic or clay content does not meet the percent needed to classify it as an organic
soil or clay soil, the unit is considered not to have the indicatorIn this case the
reproducibility of the data collection among different users was judged to be more
important than achievingadditional scientific rigor by scaling theamount of organic
or clay material in the soil.

2. Reviewing the literature on wetland indicators,and determining what aspect of the
indicators represent the high and low levels of functioning.

3. The data for each indicatorcollected at the reference sitesire then sorted based on
the values representing the highest level of function to the lowesh the reference
wetlands. This ranking of data generates a distribution that is used to help
determine where the breaks in the scoring should occur. The final decisions on
scoring, however, were developed from graphical analyses of the distribution of
scores d all sites. The goal was to ensure a relatively even distribution aftings
among the calibration sites. Although statistical methods are being developed for
multi -criteria decision models (e.g. Ferguson and others 2007, Fuller and others
2008), thesemethods are not yet applicable to a categorization that incorporates
values, special characteristics, as well agiantitative indicators.

4. Developingan independent, and qualitative, assessment of how well a wetland
performs a function and then calibraing the scores of the indicators to gethe best
fit to the independent assessment The calibration involved alternatively changing
the scoring for each indicator and the scaling within an indicator to get the best fib
the independent assessment

Further details on the approach used to calibrate the rapid assessment methods developed
by Ecologycanbe found inHruby and others (1999),Hruby (2001), and Hruby (2009).
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CHAPTER 3

Estimating the Adequacy of Wetland
Mitigation

Stes for mitigation in western Washington should be chosen using the latest guide
from the Department of Ecology, the U.S. Army Corps of Engineers, and the U.S.
Environmental Protection Agency. As dfebruary 2012,this is Selecting Wetland
Mitigation Sites Using a Watershed Approa¢Ecologypublication #09-06-032
http://www.ecy.wa.gov/biblio/0906032.html ).

The adequacy of a mitigation mject is estimated byfilling out worksheets that score the

functions and values of the wetland being impacted (called debits) and then score the

increase in functions that result from activities described in the mitigation plan (called

credits). Appendi A has the worksheets foscoring the functions at both the impact and

mitigation sites. Appendix E has worksheets for calculating the debits and credfty these

£O01 ACEI 1 08 I POT EAAO EO OOOAI T U AAAI AA AAARNO
ful AOETT O AOA EECEAO O ks#iamdubdion fhddaEubiionsOAT OAO A&
however, are not intended to represent arexactmeasure of loss or gain in functionsEven

though the method uses numbers, ilependson qualitative ratings of the lewel of functions

that were developed through a formal decision making process described in Hruby (1999,

2001).

The worksheets in this method arantended to establish a clearunderstandable, and
consistent method for determining if a mitigation projectwill replace the functions and
values lost when a wetland is alteredHowever, nothing in this method should be
interpreted as a promise or guarantee that a project which satisfies the guidelines
given herein will be assured of approval. Also, the methoddoes not change any
requirements given in the 404(b)(1) Guidelines or other applicableegulations regarding
avoidance, sequencing, minimization, etcSuch requirements need to be addressed
independently of this method.

NOTE The CreditDebit Method should not be used in developing design criterifor a
mitigation plan because it does not provide enough detail. For guidance on developing
i EOECAOQEIT T DI Al Oguitid oA hi©dubjedtAFEcologApublidatpni#b06
06-011Db, http://www.ecy.wa.gov/biblio/0606011b.html ).
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The CreditDebit Method isnot appropriate for:

¢ Projects planning to use a wetland mitigation bank, unless the method is
specified in the mitigation banking instrument for the bank.

e 7AO1I ATAO OEAO I AAO AT U 1T &£ OEA AOEOA(Q
section of the rating systems for western WashingtonMitigation for wetlands
with Special Characteristics needs to be addressed on a cdBecase basis.

e Addressing impacts to societal values (e.g., historic, cultural, aesthetic) that may
need to be mitigated in addition to the environmental functions.

3. 1 Information NeededWhen Using the Method

You will need the following information to determine if the compensatory mitigation you
are planning is adequate to replace the functions and values lost at the impact site.

1. Mitigation Plan

You will need adraft mitigation plan that provides enoughdetail to properly fill out the
worksheets and estimate the mitigation credits available. The plan should be prepared
according to the guidance developed by Ecology, théSArmy Corpsof Engineers (Corps)
and US Environmental Protection AgencyKPA for Washington State Ecology publication
#06-06-011b, http://www.ecy.wa.gov/biblio/0606011b.html ).

2. Score forLoss ofFunctions at Impact site

You will need toscorethe functions of the wetland beingaltered before the impacts are
sustained using theScoring Formdescribed in Chapter5. The scoring has to be based on
A OxAOlI AT A O1 EOG6 A Tha rhedbd idnat sdiehtifichlly vail @ $od
score only the area that will sustain the impats (impact area). You will however calculate
the amount of mitigation needed based only on thareaof the wetland being altered.

3. Score for the Gain in Functions Resultingfrom Mitigation

You will need toscorethe functions of the site proposed for the mitigation using the same

method. Use the information in thedraft mitigation plan to estimate what the indicators of

function would be when all the goals fothe mitigation site have been achieved. If the

proposed mitigation site is already a wetland (e.g. you are doing-teabilitation or

enhancement) you will need to score the functions for the existing conditions as well. In the

I AOOAO AAOAh OEA OAI OET ¢ ACAET EAGhafiér4. AA AAOA
Two calculationsare needed one to quantify the amount of impact sustained, and one to

guantify the amount of mitigation proposed. These are called the Debits and Credifhe
OAOOOAT AUS £ O OEA OO0OMOBAAMBKEDT EO AADORAAADOAA
rating of wetland function assigned to one acreThe size of the impact or proposed

mitigation is multiplied by the score for a function to determine how many acrgoints are

needed. For example, a wetland may score 7 ptarfor habitat functions on theScoring

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
13


http://www.ecy.wa.gov/biblio/0606011b.html

Form. If the footprint of the impact is 0.5 acres, the amount of mitigation required is 3.5
acre-points of the habitat function.

Debits: Debits are theamount of mitigation, in acrepoints, needed to replace theunctions
lost at the impact site The debits are based on the existing condition of the wetland before
the impact. For example, if a wetland is to be impacted by filling, then the debits shall be
calculated based on the existing, unfilled, condition.

You will be calculating three separate values for debits: one for each of the three
functions (improving water quality, hydrologic function, and habitat functions).

Credits: The increase in functions, measured in acrpoints, that results from the activities

at the mitigation site. The credits are calculated based on the conditions in the wetland
expected at the time when all structural and hydrologic elements proposed in the plan have
reached maturity. Ifdifferent types of mitigation are proposed for different areas of a site,
then each such areavill need a separate calculation of creditg¢see Section 3.3). For

example, the creation of an emergent marsh in one area and the enhancement of a forest
community in another will require separate calculations. Theredits are then tataled to
calculate the overall credis generated by the mitigation plan. In addition, if mitigation is
proposed for different sites, then a worksheet should be prepared for each site and the
credits for each function added together to determine if the migation is adequate.

You will be calculating three separate values for credits: one for each of the three
functions (improving water quality, hydrologic functions, and habitat functions).

A mitigation plan is deemed adequate for replacing the functions lost when the credits that
will be generated through the mitigation are at least as large as the debits resulting from
the impactfor each of the three functions individually.  Thus,

Credits - improving water quality | Debits- improving water quality
Credits - hydrologic function | Debits- hydrologic function
Credits - habitat function | Debits - habitat function

NOTE It is not always necessary to replace all three functions ahe site. In some
cases, especially in urbanizing areas, a mitigation plan that replaces hydrologic and
water quality functions nearby and the habitat functions in another hydrologic unit
might be more sustainable.

NOTE It may be possible to negotiate an exchange of functions where excess credits
for one function are used to balance a lack of credits for another function. This may be
appropriate in areas where a watershed plan or watershed analysis has indicated there
is a higher need for restoring one function over anothenr where other data exist
showing one function is more important than another
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4. Maps and aerial photographs

Some of the information required to rate the functions can be obtained from aerial
photographs. We suggest you print out aerial photos of both the impact and mitigation
sites for mapping the information required in theScoring Form.

The amount of mitigation required (debits) and the amount of mitigation achieved (credits)
depends on thetypes of plants at both the impacted site and the mitigation site. It is
important therefore to map the Cowardin plant classes within the wetland being impacted
and at the mitigation site. Use the procedures for mapping Cowardin classes that are
described in Section5.2.

You will also need tomap separatelythe areas that will be createdr re-establishedfrom
those that will berehabilitated or enhanced QCedits will be calculatedseparately for each
type of mitigation.

3.2 Calculating_osses in Fustions and ValuegDebit
Workshee)

Use the Wetland Scoring Form in Appendix A to determine the scarfor each functionin
the wetland being altered or filled The scores need to be determined for the entire
wetland unit . Chapter 4 describes how testablish a wetland unit The procedures for
collecting the data needed to fill out theScoring Formare described in Chapter 5Finally,
transfer the ratings and scores from the first page of the scoring sheet to the Debit
Worksheet.

Temporal Loss Faats

Scientific studies have shown that it will take decades if not centuries to fully replace the
functions lost at an impact site even if the mitigation is started concurrently with the
impacts (reviewed in Sheldon and others 2005). If functions are régced only to the level
presentat the impact site there will be a net loss of functionfor the project (Figure 2).

@ 16
—————1 Figure 2(from Bendor 2009):
14 A hypothetical graph showing
temporal loss of functions for
two mitigation scenarios. If
functions arereplaced only on
1 a one for one basis there is a
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Regulators often require compensation for such temporal losses in functions by increasing

OEA OEUA 1T &£ OEA T EOECAOQEIT TAAAAA j"ATAT O ¢nm
which is currently defined as the ratio of the area of mitigation requiredo the area of

wetland impacted (Figure 2).

Previous Department of Ecology guidance (Granger and others 2005) recommendsatio

of 1.5:1 to account for the temporal losses in functions to emergent and shrub wetlands.
The ratio is 2.2:1 for forested wélands. These ratios are based on area only, not functions.
There have been suggestions that such ratios are too low (Bendor 2009), but the ones
recommended by Ecology were used as the starting point in developitige temporal loss
factors (ratios) in this method

The temporal loss of functions is included in the calculations of Debits since it represents
an impacton the wetland resource and is not related to the type of mitigation being
proposed. The temporal loss factors in the worksheet are furtheefined by the plant
community being altered. Forests, especially gergreen forests take longer to mature and
so the functions they supportwill take longer to become established As a result, the
temporal loss factor is larger for evergreen forests tha for deciduous forests, and the loss
factor is higher for forests than for emergent or shrub communities.

If a mitigation project is done in advance of an impact we can assume the overall temporal
losses will be reduced. Some of the functionpsuch as he hydrologic onescan be
established fairly early in the evolution of a mitigation site.Thus, thetemporal loss factor

is set at 1.25:1for advance mitigationrather than 1.5:1.

On the other hand, if a mitigation project is delayed, and impacts anmecurred before a
mitigation project is installed, there is an increase in the temporal losses. Thus, the
temporal loss factor is increased for projects that are delayed. To avoid a higher temporal
loss factor, the physical alterations athe mitigation site have to be completed within one
year of the impacts. The plantings, however, may be delayed by upwm years, if needed

to optimize conditions for success.Construction that is not completed in this time frame
has a higher temporal loss factor. dynamic modeling of temporal losses in functions has
indicated that delays of more than 10 years will always result in a net loss and cannot be
corrected by increasing the ratios even to 100:1 or higher (Bendor 2009).

NOTE: The ratings, scoring and ca&lulations are valid for onlyfive years because
wetlands and their functions will change with time. If delays in the construction of the
site are more than5 years the mitigation plan will probably have to be renegotiated
and the calculation redone. This time limit was chosen to be consistent withime that
the U.S. Army Corps of Engine@onsiders delineations to be valid.

NOTE:In general it may take decades or more for mitigation sites to develop to the
point where they fully perform ecological fungions. The hydrologic functions of
depressional wetlands however,can sometimes be created or restored to the proposed
levels as soon as the project is constructedn this wetland class the function depends
mostly on the amount of storage in the unit and the characteristics of its outleThese
are characteristics of adepressionalwetland that can be establishedat the time of

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
16



construction. It may be possible to negotiate a lower temporal loss factor fohe
hydrologic functions on a caseby-case basis.In this case youwwill need to demonstrate
how the hydrologic functions will be restoredat the time ofconstruction. Factors that
need to bediscussedinclude, but are not limited to:

1. The predicted water kevels in the depressional wetland relative to the outlet
elevations.

2. Detailed contours (elevations) of the proposed mitigation site

3. Evidencethat excavations will not pierce aquitards thatcould drain the wetland.

A reduction in the temporal loss factorfor the hydrologic functions, however, isgenerally
not appropriate for riverine, lake-fringe, or slope wetlands. The hydrologic functions in
these HGM classegartially dependon the structure of the plant community, and this can
take several years to deelop.

Temporary Impacts

Some impacts to wetlands can be considered temporary. An activity in a wetland may
impact the functions for a time, but the functions can be restablished on site. Examples
include laying pipelines or power lines through wetlamls. The Army Corps of Engineers,
the U.S. Environmental Protection Agency, and Ecology divide temporary impacts into two
categories: those that can be considered shofterm and those that are longterm. The
definitions below are basedon those from theinteragency guideWetland Mitigation in
Washington State: Part 1: Agency Policies and Guidafitmlogy publication #06-06-011a).

Short-term temporary impacts last for a limited time. In generaJan impact is considered
short-term if the functions return to pre-impact levels within one year or one growing
season of the impactFor examplecutting emergent vegetationwithout damaging the soil
structure is a shortterm impact. The @nergent vegetationthat is cut will usually return
within one growing season if the disturbance is not severeCutting shrub speciesthat are
fast growing, such as willowmay also be considered as shoiterm temporary impacts.

The cutting of forests that take decades to grow, however, is not considered shoerm.
Compensabry mitigation is often not required for short-term temporary impacts.

Long-term temporary impacts last for more thanone year but the loss of functions will
eventually be restored over time.Long-term temporary impacts or alterationsalsocarry a
risk of permanent lossif the ecosystem is changedExamples includesoils that are
compacted by equipment, deep excavation, or pipelineenchesthat alter the water
regime. Clearing aforested wetland for a temporary access road changes the plant
community and degrades functions, such as sorgrd habitat provided by the tree canopy.
It will take many yearsfor a forestto grow back andre-establish the previous level of
function.

Long-term temporary impacts should be rated and scored as if they were permanent
impacts with the mitigation occurring within the footprint of the impact. The mitigation is
then considered as reestablishment in an area where wetland functions were abserior a
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time. If all the functions at the site are reestablished to their previous levelsthe
mitigation site would have the same scores as thgte before theimpacts. Theonly
additional mitigation neededwould be to compensate for the temporal lossfdunctions
and for the potential risk the re-establishment would fail. Risk is part of the credit
calculations in the next section

NOTE:31T i A OEOAO OOAA &£ O T Ax PEDPAIETAO 10 DI x,
to their previous condition becatse the vegetation may need tbe cut or mowed on a

regular basis to provide access for service. In this caske future condition of the re-

established site can only be scoreB AOAA 11T EOO Oi il xAA6 10 OADOOG
indicators on the form based on a descriptiorof the conditions at thesite when it is

mowed or cut.

NOTE: Some longterm temporary impacts may change the water regime to the extent
that the Hydrogeomorphic class of the wetland will change. For example, a pipain
through a slopewetland may create a raised berm that impounds wateand changes
the wetland to a depressional one In this case, the future condition of the site should
be scored and rated based on what the HGM class will be in the future.

NOTE: Some longterm temporary impacts to highly degraded wetlands may be
successfully mitigated within the original footprint of the impact. All the temporal

losses of functions and risks of failure could be addressed by improving the functions of
the impact site beyond what theywere before the impact
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3.3 CalculatingGains in Functions and Valué&soposed
Through Mitigation(Credit Worksheet)

The increases in wetland functions and values that result from mitigation activities are

calculated the sameavay as the Debits. If a projeastablishesa wetland from an upland
(alsoknown as creation), or re-establishes a wetland, then it is assumetthat the mitigation

site hadno wetland functionsto start. You calculate credits assuming all functions score

[0] in the beginning. If the mitigation includes an existing wetland (rehabilitation or

enhancement), the credits will be based on the difference between the current scerier

the wetland unit and the future scores 4AEEO EO 1 £0ArctiodsAThéfduh OE A
types of mitigation activities are defined in the box below.

Definitions of Mitigation Activities

Establishment (Creation). The manipulation of the physical, chemical, or biological
characteristics presentto develop a wetland on an upland or deepwater site, where a
wetland did not previously exist. Establishment results in a gain in wetland acreagend
function. NOTE 4 EA 5838 ! Ol U #1 OPO 1 £ %le@®ENR-82A 00§
OOAO OEAADEOEI AROOAOAOEAO OEAT GERA AGHEN G E]
Federal agencies, as well as the Department of Ecology, have started usimegterm
OAOOAAI EOEI AT 0806 (Q

Re-establishment. The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural or historic functions to dormer
wetland. Activities could include removing fill material, plugging ditches obreaking
drain tiles.

Re-establishment results in a gain in wetland acres anfilinctions.

Enhancement. The manipulation of the physical, chemical, or biological characteristiasf
a wetland site to heighten, intensify or improve specific function(s) or to change the
growth stage or composition of the vegetation presentEnhancement is undert&en for
specified purposes such as water quality improvement, flood water retention awildlife
habitat. Activities typically consist of planting vegetation, controllingnon-native or
invasive species, modifying site elevations or the proportion of opewater to influence
hydroperiods, or some combination of theseEnhancement resultsn a change in some
wetland functions and can lead to a decline in other wetlanflinctions, but does not result
in a gain in wetland acres.

Rehabilitation. The manipulation of the physical, chemical, or biological characteristics
of a site with the goal of repairing natural or historic functions and processes of a
degraded wetland. Activities could involve breaching a dike to reconnect wetlands ta
floodplain, restoring tidal influence to a wetland, or breaking drain tiles anglugging
drainage ditches. Rehabilitation results in a gain in wetland function buidoes not result
in a gain in wetland acres.
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Use the Scoring Form in Appendix A to determine thecoresfor each of the three functions
before the mitigation project is started, and for the time when the site has matured. Use
the information in the draft mitigation plan to estimate what the indicators of function
would be when the site has met its goals for water regime, physical structure, plant
communities and solls.

Risk Factors

All studies of compensatory mitigation reviewed by Ecology (Sheldon and othe2005)
and the National Academy of Sciences (NRC 2002) indicated tinaany mitigation projects
have not been successful at replacing the functions lost through impacts. The stude®r
to 2005 showed thatabout one-half of the mitigation projects involving re-establishment
and re-habilitation failed. The failure rate was even worse for enhancement (reviewed in
Sheldon and others 2005). As a result, the risk of a failure became a factor in the
calculation of how much mitigation is neededGenerally, the rik of failure was
compensated by increasinghe area of mitigation required(the mitigation ratio) (NRC
2002).

Based on these early studies d@he success omitigation, the Department of Ecology
recommended a ratio of 2:1 (based on acreage) to account the chance that half of the
projects would fail (Granger and others 2005). For example, two acres of mitigation were
required for every acre of impacts to wetlands to account for the risk of failure. lthe
Credit-Debit Method we reduce the creditsav& | AAT A OEOT OCE | EOECAOQET 1
rather than asking for anincrease in area This requires a different approach to the
calculations. The risk of failure is addressed byultiplying the credits by a number less
than one. For examplehe original mitigation ratio of 2:1 would be equivalent to a risk
factor of 0.5. The credits available through mitigation would be multiplied by 0.5. This
means that the increase in functions at the mitigatiosite has to be twice that of the
functions lost to account for risk. Instead of saying that the area of mitigation has to be
twice the area of the impacts, ware saying that the increase in functions has to be twice
the level of functionslost at the impact site.

Recent data, howeversuggess that miti gation has improved, and the risk of failure is less

than 50% for replacing functions and especiallyfor replacing wetland area (Balcombe

2003 7 11 out of 11 mitigation sites successfully replaced habitat functions; Kettlewell and

others 2008- 22% loss d area in 22 sites but some differences in structure and functions;

Reiss and others 2009 17% rate of complete failure to replace functionsn 29 sites;

Gutrich and others 2009- no percentages, but conclusion was that most sites were

OOAT AOCEOGAT U OOAAAOOEDI 608 "AOAA 11 OEAOA OAO
has been reduced in the calculations of how much mitigation is requirednstead of

requiring a 2:1ratio in functions (functions increased through mitigation/functions lost),

the ratio has been decreased to 1.5:1.

The calculations used in theCredit-Debit Method start with the gainin functions in a

project assuming there is no risk of failure This kasic credit score ighen reduced by the

OOEOE EAAOQI 06 O1 OA mhidvdglireshrara@Ekadidub Dathendatcdll O 1 A&
approach be reversed. Rather than calculating mitigation needs by multiplying the
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approach was necessary because the method is now based on functions rather than area. A
mitigation site may provide different levels of increased functionss well as different levels

of risk. The approach to the calculations used here makes it easier to determine up front if

a mitigation project will replace the functions lost.

Example of how ratios were used t o establish risk factors
Example:
e Impact = 10 acrepoints to hydrologic functions (2 acres of impact to a wetland
with a score of [5] for the hydrologic function)
e |f we assume a 75% success rate, the basic mitigation ratio to account for risk of
failure is 1.5 to 1. This means mitigation has to provide 10 x 1.5 = 15 agp®ints
of hydrologic functions to compensate for the 10 acr@oints of impacts.

The calculations of risk in this method use the credits provided by the mitigation site
rather than the delits incurred at the impact site. The risk needs be on the credit side o
the equation because it is the mitigation that is risky, not the impact. If impacts are not
multiplied by a risk factor, the credits need to be multiplied by 0.67 to balance the
equation. Assume that the mitigation site provides 15 acrpoints of hydrologic
functions. We calculate: 15 x 0.67 = 10 acpoints. Thus, mitigation adequately
replaces hydrologic functions since 10 acr@oints were needed.

As a starting point, the basic credits achieved through mitigation are  reduced by a
risk factor of 0.67 (representing a ratio of 1.5:1) instead of 0.5 (representing a ratio
of 2:1).

The risk factorcan befurther reduced in certain cases. Specifically:

e O£ A TEOECAOQGET T bDOI EAMIOA EIOA AD O DO AL AMO EED A @
guide for selecting mitigation sites using a watershedpproach (Ecology publication
#09-06-032) the risk factor is [1.0]. We assume the is little risk of failure and the
CAET O ET £01 AOGET 110A @OIAA A G Ob ehERP de@&dDiA A 8 0
COEAAT AldastAO yeérs has passed since plantings were completed or one
UAAO ORIOCEA OCOADI AT O xedulaibry ayénBiésBaioeAmpact |
are incurred.

e If a mitigation project is completed in advance, but does not meet the criteria in the
guide for selecting mitigation sites, the riskatio is increased to 1:2 to 1. This means
the risk factor in the catulation is 0.83

e Concurrent mtigation in which the sites meet criteria in Charts 1 and 3 andhe
appropriate charts in Charts4-11 of the Ste Selection Guide (Ecology publication
#09-06-032) areAT T OEAAOAA O EAOGA A 11T xKEBA6OEOCE 1 £
project. We assume that sites identified in watershed plans will be more successful
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because larger scale environmental processes are taken into account. Furthermore,
a watershed plan usually includes analyses of the potential success of differentesit
chosen for restoration. Such sites are givearisk factor of [0.9]. This is equal to a

risk ratio of 1.11:1 instead of 1.5:1.There is still a risk of failure, but it is considered
to be less than that of projects whose sites have not undergone agar scale

analysis. To qualify for this risk factor you will need to submit the answers to the
questions in Chart 3 of the guide and fill out the worksheets in AppeBdik the site
selection guide

In the absence of a formal watershed plan, you mayisi to do your own analysis of
the watershed using principles outlinedin Chart 2 of theSte Selection Guide
(Ecology publication #09-06-032). If this analysis is presented in the mitigation
plan and thesite also meets the appropriate criteria in Chartg z 11 in the guide, he
risk factor is [0.80]. This is equal to a risk ratio of..25:1 instead of 1.5:1.To qualify
for this risk factor you will need to submit the answers to the questions in Chart 3 of
the guide and fill out the worksheets in Appenxd of theSte SelectionQuide.

The experience with mitigation, however, hagslsoshown that certain types of projects

have a higher risk of failurewhen the watershed and landscape processes have not been
analyzed. Thus, the risk factor is increased for certain types of projects when no watershed
analyses have been done. Specifically:

Establishinga wetland dominated by herbaceous plants usually less successful
than one dominated by shrubs and treesThe problem lieswith the difficulty in
controlling aggressive herbaceous plants such as reed canarygrgsvick and
Reinartz 2007, Wilcox and others 2007) Projects whose goal is to develop an
herbaceous plant community are assigned a higher risk than the average. Tk
AAAOT O E Oto @FHdr ites Aviderd@ Adlandscape or watershed analyses have
been done.This is equal to a risk ratio o:1 instead of the basic 1.5:1

Creating a wetland from upland often has a higher risk of failure because it is more
difficult to create a water regime appropriate for a wetland than to restore one
(Hunt 1996). Creation projects that do not provide data to show the water regime is
adequate for maintaining a wetland are assigned @igher6risk factor [0.5 instead
of 067]. To avoid the higher risk factor proponents of creation need to provide (at a
minimum) the following analyses:
o Proof that excavations will not break through confining layers that keep
water near the surface.
o There is enough water to account foevapotranspiration of the plant
community but not too much to flood the entire area.
o0 They have the water rights necessary for the water losses through
evapotranspiration and infiltration (if surface water is the source).
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Preservation

Preservation is a tod used for mitigation even though it does not replace the actual
functions or area lost. Preservation is important at a societal level because there is
currently no way to continue economic growth or population growth without some type of
environmental impacts. Preservation is one way to limit the impact of continued growth
on the environment (Semlitsch 2008). Preservation is gen mitigation credits based on a
number of different factors that include the type of wetland or upland being protected,
proximity to the site being altered, and the degree of threat present at the site

For a wetland, you will need to rate its functions using th&coringForm in Appendix A and
determine its Category using the Washington State Wetland Rating System. In additithe,
credits for preserving a Category Il wetland can be increased if there are disturbances to
the wetland that can be removed or reduced.

Criteria used to determine the credits that can be achieved through preservatiaf uplands
are:

¢ |Its value as hahiat based on criteria used by the Department of Fish and Wildlife
and the Department of Natural Resourcedlatural Heritage Program

e LocatonOAT AOGEOA O1 .OEA OEi PAAOO6 OEOA
Degree ofthreat from human activities.

The hydrologic and water quality functions that uplands provide are not directly
comparable to those provided by wetlands, and we do not have methods for rating then
Habitat for wildlife and plants are the only functions that are marginally comparableAs
a result, credits from the preservation of uplands can only be used to compensate

for impacts to the habitat functions. 5 BT AT A AOAAO AOA AOOE(
the purpose of calculating the credits available through preservation.

The Department of Ecologydoes not havespecific guidance orratios for preservation. As
a result, the scaling factors used to calculate creditse derived from the conclusions of
the multi-agency team(WSPI) assembled by the Washington State Department of
Transportation (WSDOT 1999).Although it is not possible tocorrelate the ratios in the
WSDOT report directly to those used in this method, the low range of possible ratios falls
within the range reported in Table 1, of the report (WSDOT 1999). The factofsr
preservation are scaled so the basic ratitassuming area is the only criterion)is
approximately 4:1 for the preservation of the highest quality wetlandunder direct threat.

Rather than raios, the calculations again use scaling factors that are less than one. This
maintains consistency with the other credit calculations.

In addition, the best ratios for preservationapply only if the mitigation project includes
the creation or re-establishment ofwetland area that is equal to the area lostIf wetland
area is not replacedacre for acrethe scaling factors are reduced by ¥2. This represesiin
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increase in the ratio ly a factor of2. This increase represents policy decision to
compensate for the net loss of wetland area that resultehen an equal area of wetland is
not created or re-established Thus, one would have to preservapproximately 4 acres of
the highest scoringwetland (Category | under direct threat)to replace 1 acre of impactso
a Category Ill wetlandif an equal area is created or restablished and 8 acreof wetland
preservation if the wetland area is notadequatelyreplaced.

Certain wetlands and uplands may not be suitable for preservatioriLess suitable sites are
givenlow scaling factors that are equal tavery high ratios which can exceed 100:1 by area.
31T A OEOGAO T ECEO AOAT OAI ek ardconmpltehivdstiile OAOAAE

for preservation.
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CHAPTER
|dentifying Wetland Boundaries for Rating

To begin determine the location and approximate boundaries oall wetlands at the site
you are investigating Asurveyeddelineation of the wetland, however,is not necessary to
complete data collection, unless this informatn is required for another part of your
project. The boundary, however, will need to be verified in the field Boundaries that are
not verified by a field survey maycause problems in the scoring of the indicators This is
especially true in forested welands where the boundaries are difficult to determine from
aerial photographs.

It is also highly recommended that youobtain aerial photos of the site. The field form
identifies the information that needs tobe included on aerial photos or maps and
submitted with the form.

The entire wetland unit hasto be scored. Usuallyit is the entire delineated wetland

that is scored. Small areas within a wetland unit (such as the footprint of an impact) cannot
be rated separately. The method is not sensitive enough, or complex enough, to allow
division of a wetland unit into smaller units based on level of disturbance, property lines,
or plant communities. DO NOTSCORENLY THE PARBEING ALTERED OR MITIGATED

Furthermore, you do not subdivide a wetland unit into different hydrogeomorphic classes
if more than one is present. A wetland unit with several wetland classes within its
boundary is treated as one class. The second page of the classification key in AppeA
provides guidance on how to classify wetlands having several HGM classes within its
boundary.

There are however, ecological criteria that can be used to separate very large wetlands
into smaller units for scoring. These criteria are describetelow.

If you do not have access to the entirenit you should do the best you can to answer the
guestions from aerial photos, using binoculars, or any other additional informationNote
your lack of access on the data forrand record which questions are based onincomplete
data.
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Therating of an entire wetland unitrather than just the part ofit being mitigated or
impacted is atradel £#£2 | AAA AAOxAAT OAEAT OEZAEA (
method. None of the rapid methods developed by Ecology (theating systems and
function assessment methodgare rigorous enough to adequatelyassesshe
functions of only a small areawithin awetland unit. We did numerous tests of this
question,and both methods gavaus invalid results when applied to small areas
within a wetland. More detailed data are needed tadequately assess functions
only a part of a wetland unit This would require monitoring and measuring the
actual processes taking place in different pé of a wetland rather than
characterizing the structural indicators present, and will certainly require monthly
sampling for at least one year.

4.1 ldentifying Boundaries of Large Contigus
Wetlands inValleys(Depressional and Riverine)

Wetlands can often form large contiguous areabat extend over hundreds of acres. This is

especially true in river valleys where there is some surface water connection between all

areas of the floodplan. ) T OEAOA OEOOAQOEI T O OEA ET EOEAI OAO
that will be rated. Alarge contiguous area of wetland can be divided into smaller units

using the criteria described below.

The guiding principles for separatingawetland in a valleyinto different units are the
changes in the water regimeor a lack of wetland plants Boundaries betweerdifferent

units should be set at the point where the volume, flowgr velocity of the water changes
abruptly. These changes in water regie can be eithematural or human-made
(anthropogenic). The following sections describe some common situations that might
occur. The criteria for separating wetlands into different units are based on the
observations made during thecalibration of the rating systems and the methods for
assessing wetland functions. They reflect the collective judgment of the teams of wetland
experts that developed and calibrated the methods.

Examples of Changes in Water Regime

e Berms, dikes, cascades, rapids, fallnd culverts.

e [Features that change flow, volume, or velocity of water over short distances.

e The presence of drainage ditches that significantly reduce water detention in
one area of a wetland.

Wetlands in a Series of Depressioimsa Valley
Wetlandsthat form ponded depressionsin river corridors may contain constrictions where
the wetland narrows between two or more depressions. The key consideration is the
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direction of flow through the constriction. If the water moves back and forth freely it imot
a separate unit. If the flonbetween depressionds unidirectional, down-gradient, and has a
change inelevation from one part to the other, then a separate unshould be created. The
justification for separating wetlands increases as the flow between two areas becomes
more unidirectional and has a higher velocity.Constrictions can be natwal or man-made
(e.g. culverts)(Figure 3). Generally, if the high wéer mark in the lower wetland is 6 inches
or more lower than the high water mark in the upper wetland, then the two should be

considered as separate units for rating.

Fast water, weir, 4 Stream
beaver dam, etc. AN
(Separate) ¥ X
’ Y
/ \
/ \
/ \ .
/ v Unit 1

Flow is stagnant or . \
barely moving; or / \
flow is unidirectional, g
but slow
(Do not separate)

1

! 7
! 7
1

Figure 3 Determining depressional wetland units along a stream corridor with dotishs.
Areas 2a and 2b should be rated as one unit.

Wetlands along the banks of streams or rivers

In western Washington, inear wetlands contiguous with a stream or river may be broken
into units using criteria based oneither hydrologic factors orthe distribution plants.
Figure 4 presents a diagram of how wetland units might be separated along a stream
corridor based on change in the water regime. Three changes in water regime are
illustrated: 1) a weir or dam, 2) a serie®f rapids, and 3) a tributary coming into the main

stream that increases the flow significantly (generally > 25%).

NOTE Unit 1 in Figure 4 should be classified as a depressional wetlandnits 2, 3, and
4 would probably be riverine or slope, dependingn the area of overbank flooding.
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Figure 5 illustrates how units can be separatedased on the distribution of plants. Units
can be separated when 1) plants disappear andare replaced with unvegetated bars or
banks for at least 50 ft along the streamand 2)the wetland plant community isless than
30 ft wide along the shorefor at least100 feet.

Unit 1
Figure 4 Determining wetland units in
a riverine system based on
changes in water regime.
Unit 2

Major Tributary
>25% of Flow

Unit 3

Unit 4

Figure 5 Determining wetland units in a
riverine setting based on reduced
plant cover. In thigsase the river is
wider than 50ft. and the vegetated
wetlands on either side are rated
separately.

Unit 1

Reduced cover of plantdess
0KFY on @MorgthaR S
100 ft.

Unit 2

Unit 3
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In cases when a wetland contains a stream or river, you must also decide if the stream or
river is a part of the wetland. Use the following guidelines to make your decision:

e Wetland on one side only» If the wetland area is contiguous to, but only on one
side of, a river or streamdo not include the river as a characteristic of the wetland
unit for rating.

¢ Wetland on both sides of a wide stream or rive? If the river or stream has an
unvegetated chanml that is more than 50 ft (15 m) wide, and therare contiguous
wetland areas on both sides, treateach side as a separate unit for rating. Do not
include the river as a characteristic of the wetland unit for rating.

¢ Wetland on both sides of a narrowiver or stream ? If the river or stream has an
unvegetated channeless than50 ft (15 m) wide, and there ae contiguousvegetated
wetlands on both sides, treatboth sides together as one unit andinclude the river
as a characteristic of the wetland.

4.2 ldentifying Wetlands in a Patchwork on the
Landscape (Mosaic)

If the wetland areabeing scoredcontainsa mosaic of wetlandsand uplands the entire
mosaicshould be considered one unit when:

e Each patchof wetland is less thanl acre 0.4 hectareg, AND

e Each patch is less thad00 ft (30 m) away from the nearest wetland, AND

e Thetotal area delineated as vegetatedetland is more than 50% of the total area of
wetlands and uplands open water, and river barsaround which you can draw a
polygon (see Figures), AND

e There are at least three patches of wetland that meet the size and distance
thresholds.

If these criteria are not met, eachvetland area should be considered aa separateunit for
this method (seeFigure 6).
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¢ N Figure 6 Determining unit boundarie
S : when wetlands are in small
N 4 patches. Each wetland
\ y olygon should be scored
4 gpr  Wetlands gegagrately when the total
N _ === Uplands area is less than 50%
=T ' wetland.

Total wetland area >50%

o—— Wetland

o—— Upland

Wetland

Total wetland area < 50% of polygapneach wetland is a
separate unit

4.3 ldentifying Unit Boundaries Along the Shores of
Lakes or Reservoir$.akefringe WetlandsOnly)

Lakesor reservoirs will often have afringe of wetland plants along their shores. Different
areas of this vegetated fringe can bgeparated into different units if there are gapswhere
the width of plants narrows or they disappearcompletely. Use the following criteria for
separating units along a lakeshore.

Only the vegetated areaslong the lake shoreare consideredpart of the wetland unit for
rating. Open water within areas ofplants areconsidered to be part of the wetland, but
open water that separates patches gilants along a shores not considered to bepart of
the wetland (Figure 7).

If only someparts of the lakeshore are vegetatedwith wetland plants, separate the
vegetated parts into different units at the points where the wetlanglants thin out to less
than a foot in width for at least 33ft (10m)(Figure 8).

NOTE If the open water is less than 20 acres, the entire area (open water and any
other vegetated areas) is considered asne wetland unit, and is a depressional or
riverine wetland.
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Open water inside the
boundary of unit
being rated.

Open water outside
the boundary of unit
being rated.

Figure 7 Lakefringe wetland showing open water that is included within the wetland boundary

Break in wetland
plants

Figure 8 Absence of wetland plants along the shore of a lake that separates the wetlands
into two units for rating.

Another common situation found in western Washington is a lakéinge wetland that is
contiguous with a large wetland that extends far from the edgof the lake (Figure 9).
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These wetlands are usually classified as depressional or riverindhe entire unit of
riverine and lake-fringe wetlands should be rated as one unit.

Lakefringe wetland

Riverine wetland

Stream

Figure 9 Aerial photograph of a lak&inge wetland connected to a riverine wetland without any
topographic or hydrologic breaks between them. Both types of wetlands are rated as one
using the questions for Riverine wetlands.

Sometimes a strip obpen water isfound between the wetland plantsfurther from shore
and those closer to shore In this situation the open water is considered a part of onanit
that encompasses both the rooted submerged plants offshore and the shesigle plants.
The absence of plantin the area of open water may only be temporary, or the submerged
plants are present but not visible because they do not grow to the surfac&he plants may
also be absent due to wave actioar physical removal.

4.4 Wetlands Bisected by Humaklade Featues

When adepressionalwetland is divided by a humanmade feature,such asa road
embankment, the wetland shoulchot be divided into different units if there is alevel
surface-water connection between the two parts of the wetland. Water should be abie
flow equally well between the two areas. For example, if theiie awetland on either side
or a road with a culvert connecting the two, ad both sides of the culvert are partially or
completely underwater for most of the year, the wetland should bereated as one unit
Make the down gradientwetland a separate unit however,if the bottom of the culvert is
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above the high water marks in the receiving wetlandor the highwater marks on either
side differ by more than 6 inches in elevation

4.5 CasedVhen a Wetland Should Not be Divided

Differences in land use within a wetland should nobe used to define units unless they
coincide with the circumstances described aboveMany functions that wetlands perform
are independent of the land use in the wetlad. For example, a depressional wetland has
approximately the same amount of live storage whether the surface a shrub community
or a pasture.

Furthermore, the rating systemused in this methodis not robust enough to capture slight
differences in hahtat functions within different portions of the same wetland unit.

Attempts were made during the calibrationof the wetland rating systemto scoredifferent
portions of a wetland unit based on differences in land use, but the results did not provide
an acurate representation of the system. This compromise is necessary in order to make
the tool rapid and easy to useFor example, if half a wetland has been recently cleared for
farming and the other half left intact, the entire area functions as, and shioube

categorized asone unit. Figure 10 shows a wetland that is dawn along one side and
shrub community on the other side. Irthis case the entire wetland should be rated as one
unit.

Figure 10 A wetland with two landuses and separated by a fence. The entire wetland should be
treated as one unit

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
33



4.6 Very Small Wetlands

Users often questiorthe effectivenessof using rapid methods in wetlands that are % acre
or less. One tree or shrub may be all that is needed & small wetland to score points on
the Scoring Formfor certain questions. The data collected during the calibration of the
rating systems however, indicate that wetlands smaller than & acre can be rated
accurately. The smallest wetlands rated duringhe calibration were about 1/10 acre in
size (seeFigure 11 for an example of a small wetland that is about 1/10 acre in size), and
all were judged by the field teams to be adequately characterized.

Figure 11 A slope wetland near Padilla Bay thatjgproximately 1/10 acre in size.

At present, the accuracy of thecoring has not been tested for wetlads smaller than 1/10
acre, but the methodmay be applicable to even smaller wetlands because tlseoring of
most functions is not dependent on the size ahe number of characteristics in the
wetland. The scoring for theQvater quality 6functions is independent of size because the
functions are rated on the potential per unit area.For example the ability of a square yard
of organic soil in a wetland to remove nitrogen is not dependentrothe size of the wetland.
A square yard d soil in a wetland of 1/10 acre can be just as effectivat performing a
function as a square yard in a large wetland.

The sane is true for the hydrologic functions. A small wetland that stores 3 ft of water
during a flooding event is more effectiveon a per acre basighan a large wetland that
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stores only 1ft. The larger wetland may store a larger volume overall, but it ighe volume
per unit area that needs to be characterizedimpacts to wetlands are usually calculated by
area. For example, an impact to 1/10 acre of a wetland that stores 3 ft of water needs to be
mitigated by replacing a similar amount of storage (i.e. # over 1/10 acre). It makes no
difference if the size of thewetland impacted is ¥ acre, 10 acre®r 100 acres.

Thefield testing, however,indicated that the method will not work well for scoring habitat
functions in wetlands smaller than1/10 acre (4000 ft2). For example, one large tree may
cover 400 square feet of a 4000 square foot wetland and this would give it a "forested"
class. It is not expected however that #tree will provide functions to the same level as a
forested class in a larger wand. On the other hand, wetlands that are larger than 1/10
acre are adequately characterized. This is based on the consensus of the different teams
(function assessment and rating) that went out into the field.

Also, \ery small wetlands may not provide good habitat for some of the larger wildlife
species such as otter or beaver, but they are known to provide critical habitat for many
smaller species.For example, amphibians were found using and breeding in wetlands as
small as 270 ¢ in the Palouseregion of northern Idaho (Monello and Wright 1999).

Thus, very small wetlands may be less important for large wildlife but more important for
smaller wildlife. Since the methods were judged to be accurate for wetlands as small as a
1/10 of an acre, thereview team and theDepartment of Ecology staff decided not to
develop additional questions for very small wetlanddess than 1/10 acre in size Very

small wetlands can be rated with the understanding that the results are not as robust as in
larger wetlands.
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CHAPTER

Detailed Guidance for the Scoring Form

This chapter provides detailed guidance for answering the questions on the scoring form.
The questions are listed in the order they appear on the form. Results from each section
should be summarized on the first page of the formMore thanthree fourths of the
guestions are the sameor similar, tothose used in the Washington State Wetland Rating
System for Western Washington (Ecology publication #086-025). Questions that are
identical to those in the rating system arenoted on the scoring form in Apendix A.

A correctly filled out wetland rating form requires six maps for depressional wetlands,
seven for riverine, six forlake-fringe and four for slope wetlands. These are also required
to correctly fill out the forms for the Credit-Debit Method. In addition, the method requires
one additional map to answer threenew questions. This map does not have to be digitized
or put into a CAD system. Downloading an aerial photo, drawing a 1 km circle around the
wetland unit and estimating the area of dferent land uses using a gridded overlay takes
less than 15 minutes for an experienced useiDo not estimate percent area visually
without a graphic aid such as gridded overlay. Visual estimates of area can be off by 30
40% and this will change the resiis.

Users of this method who have not taken any training can expect that the average,
their scores for the functions will be off by at least 1 point. This means that the scores
calculated for credits or debits will be either 1 acrepoint higher or 1 acre-point lower for
every acre of impact or mitigation (average error is+/15%). Our initial analysis suggests
that errors of 2 acrepoints will occur in 1/3 of the cases for untrained users. These
statistics are based on the data collected durindné development of the wetland rating
system.

5.1 Classifying the Wetland

Scientists have come to understand that wetlands can perform functions in different ways.
The way wetlands function depends to a large degree on hydrologic and geomorphic
conditions (Brinson 1993). As a result, we groupvetlands into categories based otthe
geomorphic and hydrologic characteristics that control many functionsThis classification
systemis called the Hydrogeomorphic(HGM) Classification

The Credit-Debit Method described hereuses only the highest grouping in thédGM
classification (ie., wetland class). The more detailed methods for assessing wetland
functions developed for eastern and western Washington (Hrubgnd others1999, Hruby
and others2000) refine this classification and subdivide some of the classes furthethis
method, however, doesnot require such alevel of detail.
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A classification key is provided with theScoring Form to help you identify whether the
wetland is tidal-fringe, flats, lake-fringe, dope, riverine, or depressional The key contains
eight questions tha need to be answered sequentiallyEach question is described belovn
more detail than found on the key.

Question 1:Tidal Fringe Wetlands

Tidal fringe wetlands are found along the coasts and in river mouths to the extent of tidal
influence. Thedominant source of water is from the ocean or river. The unifying
characteristic of this class is the hydrodynamics. All tidal fringe wetlands have water flows
dominated by tidal influences, and water depths controlled by tidal cycles the adjacent
ocean.

This method does not score the functions and values of estuarine wetlands, but it cal
be used to score freshwater tidal fringe wetlands.

Tidal fringe wetlands, in which the water has a salinity higher than 0.5 parts per thousand
AOA A1l AOOE £E And nofstore® TodGribde é&tlandsdin which thewaters are
tidal but freshwater (salinities below 0.5 parts per thousand, arescored using the forms

for riverine freshwater wetlands.

There are numerous tidal fringe wetlands in the estuaries and tidal sloughs in the Puget

Sound region as well as in Willap8ay and Grays Harbor. The difficulty is in identifying the
boundary between fresh and brackish waters. In the absence of local information (etge

salt wedge in the Snohomish River extends upstream to the Route 2 bridge), users will have

to rely on plants to identify the boundaries between fresh and salt water Appendix B lists

common wetland plantsthat are tolerant of salt (from Hutchinson 1991). If the dominant

bi AT OO0 ET OEA AT i1 O01T EOU AOA OET OA 1 EOOAA AO
that the waters in the slough or river at that point are saline.

Figure 12 shows Edison Slough which has a fringef @riglochin sp. andCarex lyngbyealong

OEA AACA 1T &£ OEA | OAEI AOS /I'T OEEO Kyoohae OEA
the situation presented in Figure 2; a fringe of freshwaterplants that is above an area of
salt-tolerant plants, you should consider the entireunit as estuarine. See question 8 on the

classification key in the field form.
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Figure 12 An estuarine slough at low tide with salt tolerant plants along the edges.

Question 2:Flats Wetlands

drlatsdwetlands occur in topographically flat areas that are hydrologically isolated from
surrounding groundwater or surface water. The main source of water in these wetlands is
precipitation directly on the wetland itself. They receive virtually no groundwate
dischargeor surface runoff from the surrounding landscape This characteristic
distinguishes them from depressional and slope wetlandsn western Washington flats
wetlands are very rare. They occur in areas raised above the surrounding landscape and
underlain by glacial till. It is highly unlikely that you canfind a flats wetland in areas where
the rate of evapotranspiration is greater than rainfall, such as eastern Washington.

Wetlands that should be classified as flats may be hard to distinguiftom flat depressional
wetlands that are fed by groundwater. Thisieed not be a concern howevebecause both
depressional and flats wetlands use the same questions in the scoring form.

Question 3:Lakefringe Wetlands

Lake-fringe wetlands are separatedrom other wetlands based on the area and depth of
open water adjacent to them If the area of open water next to a vegetated wetland is
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larger than 20 acres (8 hectares), and more thab.6 feet deep €m) over 30% of the open
water areas, the wetland isconsidered to beO 1 Arihde8 Fhe criterion here is 20 acres of
open waterwithout any aquatic plants The Shoreline Management Act requires 20 acres
within Ordinary High Water Mark (OHWM). Thus a 20 acre shallow pond that is
completely vegetated would be a lake under the Act butdepressional wetlandfor the
purpose ofthis method.

Figure 13 Lakefringe wetland with an area of aquatic bed plants and a narrow band of wetland
shrubs abng the shore.

The definition of lakes is based on limnological characteristics and not the criteria used in
the Shoreline Management Act. Lakes have different environmental processes than small
ponds (e.qg, stratification, spring turnover, etc.). In gneral. these processes occur in
western Washington only in systems that have at lea®0 acres of open water that is
deeper than 2 meters.Figure 13 shows a lakefringe wetland in Snohomish County with
aguatic bed plants and a fringe of wetland shrubs.

Wetlands found along the shores of large reservoirs such as those found behind the dams
along the major rivers arealsoconsidered to be lakefringe. Although the area was once a
river valley, the wetlands along the shores of the reservoirs function morékee lake-fringe
wetlands rather than riverine wetlands. The technical tearadeveloping the wetlandrating
systems (Hruby 2004 a, b)decided to include wetlands along the shores of reservoirs as
lake-fringe if they meet the thresholds for open water and depth.
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Question 4: Slope Wetlands

31T PA xAOI ATAO TAAGO 11 EEIT 10 OAI1TAU O11BPAO
running along the surface, or immediately below the surface. Water in these wetlands

flows only in one direction (down the slope) and the gradient is steep enough that the

xAOAO EO 110 EI b1 O1 AAAsS8 AEA OAT xT EE1T 106 OEAA
elevation in the wetland Figurel4 shows a slope wetlandhat formed where the slope of

the hillside changed and caused groundwater to come to the surface.

Break in slope

Figure 14Slope wetland in Lewis County identified by the presence of wetland pl@atexsp.
Juncussp.) and hydrisoils. Wetland occurs where there is a major break in the slope of
the hillside.

Slope wetlandswith surface flows can bedistinguished from riverine wetlands by the lack
of a defined stream bed with banks. Slope wetlands may develop small rivulets adpotine
surface, but they serve only to convey water away from the wetland here is no surface
flow coming into the wetland through channels.Also, slope wetlands do not impound
water except in very small depressions that may form on the surface. These anly a few
inches in diameter and a few inches deep.

Question 5:Riverine Wetlands

Riverine wetlands occur in valleys associated with stream or river channels. They lie in the
active floodplain, and have important hydrologic links tahe flows in the river or stream.
Their proximity to the river facilitates the rapid transfer of floodwaters in and out of the
wetland, and the import and export of sediments.The distinguishing characteristic of
riverine wetlands in western Washington is that they areflooded by overbank flow from

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
40



the river at least once every two years. Riverine wetlandfiowever,may also receive
significant amounts of water from other sources such as groundwater and slope discharges.

Wetlands that lie in floodplains but are not fequently flooded arenot classified as riverine.
Also, wetlands behind dikes are usually disconnected from the active floodplain aade no
longer regularly flooded. In cass where wetlands in the floodplains are not frequently
flooded they should be clasified as depressionabr slope.

Riverine wetlands are often replaced by depressional or slope wetlands near the
headwaters of streams and rivers, where the channel (bed) and bank disappear, and
overbank flooding grades into surface or groundwater inundaon. In headwaters, the
dominant source of water becomes surface runoff or groundwater seepagelowever, or
the purposes of classification, wetlands that show evidence of frequent overbank flooding,
even if from an intermittent stream, are considered werine even if they receive water from
surface flows or groundwater.

Riverine wetlands normally merge with tidal fringe wetlands near the mouths of rivers.
The interface occurs wherdidal fluctuations becomethe dominant hydrologic driver
(Brinson and others 1995). This interface has been significantly modified in western
Washington by diking. Many wetlands that were once freshwater tidal are now either
riverine or depressional (depending on the frequency of flooding).

The operative characteristicof WA OET A x AOl1 AT A0 ET 7AOEETI COI 1
Al TTAAAG AU (FigheQRAAT E £ T x0

22

Figure 15A riverinewetland being inundated by flood waters from North Creek. The creek is in the
background. This flooding occurs at least once a year.
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In western Washington the technical committes developing assessment methodsecided
that the frequency of overbank floaling needed to call a wetland riverine is at least once in
twoyears U O8 OOA OO OI1This cHaeniidNifid hodavem 8annot be easily
measured in the field and needs to be establishdtbm field indicators. The following are
some field indicata's that canbe used to classify a wetland as riverine:

Scour marks are commonn the wetland.

Recent sediment deposits

Plantsare bent in one direction or damaged

Soils with layered deposits of sediment

Flood marks onplants along the edge of the bankt different levels.

Wetlands that are created in atream channelby impounded water from an obstruction

such asa beaver dam, weir, or debris dam are considered to be depressional rather than
riverine. The major hydrologic factor that maintains and provides the structures in these
systems is the ongoing flow that is impounded. The overbank flooding is not as important a
factor. Awetland would be considered rivering however,if the dam or weir impounds

water for only a short time, such as a single storm. The impounded water must be present
for at least two months every year to be considered depressional.

Question 6:Depressional Wetlands

Depressional wetlands occur intopographic depressionswhere the elevation of the surface
within the wetland is lower than in the surrounding landscape. The shapef depressional
wetlands vary, but in all cases, the movement of surface water and shallow subsurface
water is toward the lowest point in the depresson. The depression may have an outlet, but
the lowest point in the wetland is somewhere within the boundary, not at the outlet.

Depressional wetlands can sometimes be hard to identify because the depression in which
they are found are not very evident. By working through the key it may not be necessary to
look at topographic maps, or try to identify that the lowest point of the wetland is in the
middle. If a wetland has surface ponding, even if only for a short time, and is rake-

fringe, or riverine, it can be classified as depressiondFigure 16).
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Figure 16 A depressional wetland. Note the surface ponding in the low point of the wetland
wherethe cattailsare found

Question 7:Flat Areas Maintained by High Groundwater

Many wetlands have developed on the outwash plains left by the glaciers. These are

maintained by high levels of groundwater in the region and do not easily fit into either the
depressional, riverine, or flats class. These wetlands are fairly flat, argef ditched, and

do not seem to have an identifiable natural outlefFigure 17). If they pond water it is

usually only because groundwater levels are high in the entire region and the water has
TTxEAOA O AOAET 8 AEAOA xROAAD AGI AOAEA] BOOBIE
scoring them.
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Figure 17 Wetland maintained by high levels of groundwater. It is not in an easily identified
topographic depression and has slope wetlands along its upper edge.

Question 8:Wetland Is Hard to Classify

Sometimes it is hard to determine if the wetlandunit you are scoringmeets the criteria for
a specific wetland class.You may find characteristics of several different hydrogeomorphic
classes within one wetland boundary. For example, seeps at the base of asloften grade
into a riverine wetland, or a small stream within a depressional wetland has a zone of
flooding along its sidesthat would be classified as riverine

If you have a wetland with the characteristics of several HGM classes present within its
boundaries useTable 1 to identify the appropriate class to use foscoring. Use this table
ITTUu EA£ OEA AOCAA AT AT T PAOOAA AU GrHebtal@edd AT 1 1 Al
of wetland being rated. For example, if a slope wetland grades into a riverine wetland and
the area of the riverine wetland is ¥ of the total wetlandinit you are rating, use the

guestions for riverine wetlands. However, if the area thatvould be classified as riverine is
less than 10% (e.g2 acreof a 10 acre unitis frequently flooded) use the questions for the
slope wetlands. The same applies for other combinations of classes. A unit in which the
depressional area is only 5% of thentire unit that is otherwise a slope wetland should be
rated as a slope wetland. If, however, the area classified as depressional is 15% of the area
of the unit it should be rated as depressional.
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Tablel: Classification of wettals with multiple hydrogeomorphic classes for the purpose of
rating their functions.

HGMclassesound within HGM.CIaSS 19 LET Bl
: of this class > 10%otal
one wetland unit .
area of unit
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lak&inge Lakefringe
Depressional + Riverine Depressional
Depressional + LaKeinge Depressional
Riverine+ Lakefringe Riverine
Salt Water Tidal fringe and any Treat as ESTUARINE and do n
other class of wetland score. Categorize thevetland
based on the Special
Characteristics section

If you arestill unable to determine which of the above criteria apply to your wetland, or
you have more thantwo HGM classes within a wetland boundary, classify the wetland as
depressional. Hydrologically complex wetlands found in western Washington during the
calibration of the methods have always hadeatures of depressional wetlands, and thus,
could be classified as depressional.

Once you have classifiethe wetland, you will need to aaxswer only the questions that
pertain to the HGM class of the wetland being rated. The first letter of the question on the
Scoring Form identifies the wetland class for which the question is intended:

D = Depressionabr flats

R = Riverineor Freshwater Tidal Fringe

L = Lakefringe

S = Slope

The guidance in the following sections is divided according to the HGM class of the wetland
being rated. Each question on th&coring Form is addressed in turn.

NOTE: The questions for scoring habitat functions are labeld [H] and apply to all HGM
classes of wetlands.
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5.2 Classifying thdllant Communities

There are several questions on the data sheet that ask youdiassifythe plant communities

found within the wetland unit. This should not be confused with classifying the wetland

unit as described earlier.The CreditDebit Method uses several different classification

schemes for plant communities; only one of which ® EA AT T 1 T T 1 U OOAA O#1 x A
classification. The Cowardn classification is the most complex one and is described in more

detail below. You will need to carefully reacthe description of each question to insurehat

you use the classification schemappropriate for that question. Use caution in filling out

the Scoring Form because the thresholds for scoring differ among the questions as

well as the way plants are classified .

The Cowardin Classification

O# 1 x A pldnEclagsesare distinguishedby the uppermost layer ofplants (forest, shrub,

etc.) that provides more than 30% surface cover withirpart or all of a wetland This area is

I £FOAT AAT T AA A #1 xAOAET OPIT 1 UCIT oftrefotdll | ADPDET
cover ofplants is less than 30% the area does not haweplant class Areas with less than

30% plant covershould becategorizedas open water or sand/mud flas. If the plants are

deciduous and you are rating the wetland during periods when leaves have fallen, try to

reconstruct what the cover would be wherthe plants are fully leafed out. A deciduous

forest of big-leaf maple would still be considered a forest using the Cowardin classification

even in winter when there are no leaves preserdnd the cover may be less than 30%

This method uses only four of he major Cowardinplant classesto map theplant
communities in a wetland These are:

1. Forested class: An area(polygon) in the wetland unit where the canopyof woody
plants over 20 ft. (6 m) tall (such as cottonwood, aspen, cedar, etc.) covers at least
30% of the ground. Trees need to be partially rooted in the wetland in order to be
counted towards the estimates of cover (unlesthe unit is amosaic of small
wetlands asdescribed in Section 4.2 Some small wetlands may have a canopyer
the unit but the trees are not rooted within the wetland. In this case the wetland
does not have a forested class.

2. Scrub/shrub class : An area(polygon) in the wetland unit where woody plants less
than 20 ft. (6 m) tallare the top layer ofplants. To count, the shrulplants must
provide at least 30% cover and be the uppermost layer. Examples of common
shrubs in western Washington wetlands include the native rose, young alder, young
cottonwoods, hardhack Spiraea) willows, and redosier dogwood.

3. Emergent class: An area(polygon) in the wetland unit covered by erect, rooted
herbaceous plants excluding mosses and lichens. These plants have stalks that will
support the plant vertically in the absence of surface water during the growing
season. These plants are present for most of the growing season in most yedars.
count, the emergentplants must provide at least 30% cover of the ground and be
the uppermost layer. Cattails and bulrahes are good examples of plants in the
OAT AOCAicatégorpl AT O

Calculating Cedits and Debits for Mitigation in Western Washington Final Report March 2012
46



Herbaceous plants are defined as seqaroducing species that do not develop
persistent woody tissue (stems and branches). Most species die back at the end
the growing season.

4. Aquatic bed class: Anarea(polygon) in the wetland unit where rooted aquatic
plants, such as lily pads, pondweed,te., cover more than 30% of the surface of the
standing water. These plants grow principally on or bew the surface of the water
for most of the growing season in most years. This is in contrast to the emergent
plants described above that have stems and leaves that extend above the water most
of the time. Aquatic bed plants are found only in areas whetkere is seasonal or
permanent ponding or inundation. Lemna sp(duckweed) is notconsideredan
aquatic bed species because it is not rooted. Aquatic bpldnts do not always reach
the surface and care must be taken to look into the water.

NOTE Someimes itis difiA Ol O O1 AAOAOIEIT A EA A Pl AT O
AAAG T O OAI AOCAT Ot8 separateemérgentBiid AquatiOdedplamid 1 1
most of the timeis--If the stalk will support the plant vertically in the absence of water

it is emergent. If, howeverthe stalk is not strong enough to support the plant when
water is removed, it is aquatic bed.

NOTE The definition of emergent plants used by Cowardirs different than the one

i< o)

used in delineation for determining the bound® EA O AAOx AAT OOACAOAOAA

OOACAOAOAA OEAI 11 x086
Examples of how different areas might be classified are given below.

 An area (polygon) of trees within the wetlandunit having a 50% cover of treesand
with an understory of shrubs that have a60%A T OAO x1T 01 A AA Al AOO
The trees are the highest layer gblants and meet the minimum requirement of 30%
cover.

e An area with 20% cover of trees overlying a shrub layer with 60% cover would be

= s N~ oA

Al AOGOEZAEAA AO A O Oest@Aegubrement orinindnanichver. AT 1

COAAOAO OEAT onmb EO Al AOGOEZAZEAA AO OOEOOAS8SG

e When trees and shrubs together cover less than 30% of an area, {haygonis
classifiedbased on the next highest plant class that has a 30% cover. This would e
either @mergentor Gquatic bedo

Each polygon with a wetland unit can only have one Cowardin class. For this reason,
is useful to map the Cowardirclasses on an aerial photo. This will avoid the common

mistake of counting emergent plants under a canopy of trees or shrubs as a separate
class.
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5.3 Water Quality and Hydrologic Functions of
Wetlands in the Depressional or Flats Cl&3sestions
starting with \BCbn the Scoring Form

D 1.0 Does the Site have the Potential to Improve Water Quality?

D 1.1 Cheacteristics of surface water outflows from the wetland: (This indicator is used for
both the water quality and the hydrologic functions.)

Rationale for indicator : Pollutants that are in the form of particulates (e.g.
sediment, or phosphorus that is bound to sediment) will be retained in a wetland
with no outlet. Wetlands with no outletare scored the highest for this indicator. An
outlet that flows only seasonally is usually better at trapping particulates than one
that is flowing all the time because there is no chance for a downstream release of
particulates for most of the year (a review of the scientific literature on the
OOOAPPET C6 bi OAT OEAT 1T £ xAOI AT AOG EO 4

As you walk around the edge of the depressionahit note carefully if there are any
indications that surface water leaves the wetland and flows furthedown-gradient. The
guestion is relatively easy to answer if yodind a channel.

Figure 18 A small depressional wetland with no outlet.
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You are asked to characterize the surface outlet in one folur ways, and these are:

Unit has no surface water outlet - You find no evidence that water leaves the
wetland on the surface. The wetland lies in a depression in which the water never
goes above the edge (Figureg).

Unit has an intermittently flowing, or highly constricted, outlet . Intermittently
flowing means thatthere is no outflow from the unit at some times during the year.
The water levels in the unit fall below the elevation of the outletHighly constricted
outlets, on the other handare permanently flowing but are smallrelative to the
flow. Marks of flooding or inundation have to be three feet or more above the
bottom of the outlet (live storage isl 3 ft) for the outlet to be considered
constricted. Note: A depressional wetland with occasional outflow resulting from
stormwater runoff from an adjacent developed area is considered to have
intermittent flow.

Unit has an unconstricted or slightly constricted outlet  with permanent flow

that allows water to flow out of the wetlandwithout backing up. The outlet does not
provide much hindrance to flood waters flowing through the wetland. In general,
the distance between the low point of the outlet and average height of inundation
will be less than three feet. Beaver dams are considered to be unconstriciauless
there are indicators that water is backed up at least 3 ft above the top of the dam

Unit is flat and has no obvious outlet or the outlet is a ditch.  The bottom of the
ditch usually has a lower elevation than the rest of the unitThis characteristic is
commonly found in the wetlands described on p43. Answer this question ascYED
if you find no outlet and there areno indicators that the unit ponds more than 610
inches of water. Usually, these wetlands have no indicators that they pondhese
types of wetlands are often drained by man-madeditches. If the ditch is not
permanently flowing score the unit as intermittently flowing.

NOTE If you cannot find an outlé but know the wetland is not completely closed
score it asintermittently flowing .

D 1.2 The soiltwo inches below the surface is a true clay, or true organic soil.

Rationale for indicator : Clay soilsand organic soils are good indicators that a
wetland can remove a wide range of pollutants from surface water. The uptake of
dissolved phosphorus and toxic compounds through adsorption to soil particles is
highest when soils are high in clay or organic content (Mitsch and Gosselink 1993).
We only consider the type of soil near the surface because this is where the soil
actually has contat with the surface waters carrying the pollutants. This is where
most of the chemical and biological reactions occur.

If the unit is found within an area that is mapped as an ganic or claysoil by the NRCS on
their county soil mapsconsider the unit to have clay or organic soils If it is not mapped as
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an organic or clay soilyou will need to take at least one sample at the sind determine
its composition.

To look at the soil : dig a small hole within the wetland boundary and pick a sample from
the area that is about 23 inches below theduff layer. Usually it is best to sample the soil
toward the middle of the wetland rather than at the edgeDo not sample the soil under
areas of permanent ponding. Avoid picking up any of the duff or recent plant material that
lies on the surface.Determine if the soil is organic or clay. If you are unfamiliar with the
methods for doing this a keyfor clay soilsis provided in AppendixC.

NOTE The presence of organic or clay soils anywhere within the wetland unit counts.
There is no scaling for this question based on the size of the patch of soil. This
simplification is necessary because it is not possible to develop a reproducible map of
different soils in awetland unit within the time frame for doing a rating.

See the NRCS web page on soils for more descriptions on how to identify soils.

http://soils.usda.gov/technic __al/manual/contents/chapter3.html (as of Feb. 2012)

D 1.3 Characteristics and distribution of persistent plants (emergent, shrub, and/or forest
classes).

Rationale for indicator:  Plants enhance sedimentation bycting like a filter, and
causesediment particles to drop to the wetland surface feview in Adamusand
others 1991). Plants in wetlands can take on different forms and structures. The
intent of this question is to characterize how much of the wetland is covered with
plants that persist throughout the year and provide a vertical structure to trap or
filter out pollutants. It is assumed, however, that the effectiveness at trapping
sediments and pollutants is severely reduced if the plants are grazed.

Use the Cowardin classification of plants for this question.  You are looking for the
AOAAOG OEAO x1 OlEkergerdd Foiubistriok &FArésted(Gee Section
5.2)8 4EAOA AOA Al iplan@ahhsepeciogiifai nbrimallydémaid Sanding:
at least until the beginning of the next growing season (Cowardiand others1979).
Emergent plants do not have to be alive at the time of the site visit to qualify as persistent.
The dead stalks of emergent speciesill provide a vertical structure to trap pollutants as
well as live stalks.

You are asked to characterize thplants in terms of how much area within the wetlandunit
is coveredby persistent, ungrazedplants. There are three size thresholds used to s
this characteristicz more than 1/10 of the wetland unit is covered in persistentplants;
more than 1/2 of the wetland unit is covered; or more than95% of the wetland unit is
covered. These thresholds can usually be estimated visually in small wetlandLarge
wetlands, however, may require you to draw the area of persisteqiants on a map or
aerial photo before you can fel confident that your estimates are accurateNOTE: this
guestion applies only to persistent plants that are not grazed or mowed (or if grazed
or mowed, the plants aretaller than 6 inches).
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An easy way to estimate the amount of persistemtlants is to map the areas that are open
water, covered with aquatic bed plants, mudflats or rockn an aerial photograph Also
include areas that are grazed because much of the vertical structure of wetlaptants is
removed when plants are grazed. The remaining area is then by default the area of
persistent plants. Figure 19 shows a depressional wetland in which persignt plants cover
between 50% and 95% ofthe area of the wetland.The remainder is open water.

NOTEL: To meet the "class" requirement for Cowardin, a polygon @lants within the
wetland unit needs at least 30% cover of the specifigplants type (forest, shrub, etc.).
However, to count the Cowardin polygon as glants structure” in the rating system the
O#1 x AOAET itselfbds to tb@résént at least 10% of the wetlandnit in units that
are smaller than 2.5 acres, or at least 1/4 acre imnits that are larger. Aplant class does
not have to cover 30% of the entire wetland unito be counted, just 10% or ¥4 acre

NOTEZ2: If the unit has just been mowed or grazed, but you suspeittis occurs
infrequently, you will need to determine ifthe plants in the wetland are 6 inchesor less
at the time when thewetland is receiving surface waters that transport sediment and
pollutants. If the grazing occurs in summer (because the area is too wet for cows in the
winter) but the plants have time to grow agan before the flood season, then thanit is
ungrazed becauséhe plants will meet the height threshold at the time of flooding If
however, the grazing pressure is intense enough that the grass does not have time to
recover during the flood season thentishould be considered "grazed The same
guestion canbe asked of seasonal mowing draying.

gk

Figure 19:

A depressional
wetland in which
persistent, ungrazed,
plants coveis

between 50% and 95%
of the area of the
wetland.
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D 1.4 Characteristiosf seasonal ponding or inundation.

Rationale for indicator : The area of the wetland that is seasonally ponded is an
important characteristic in understanding how wellit will remove different forms of
nitrogen that cause eutrophication The highest levels of nitrogen transformation
occur in areas ofawetland that undergo a cyclic change between ox{oxygen
present) and anoxic(oxygen absent)conditions. The oxic regimed needed so certain
types of bacteriacanchange nitrogen thatis in the form of ammonium ion (NH*) to
nitrate, and the anoxic regime is needed for denitrificatiorfchanging nitrate to
nitrogen gas)(Mitsch and Gosselink 1993). The area that is seasonally ponded is
used as an indicator of the area in the wetland thaindergoes this seasonal cycling.
The soils are oxygenated when dry but become anoxic during the time they are
flooded.

To answer this question you will need to estimate how much of the wethd is seasonally
ponded with water. Areas that are seasonally ponded must be inundated for at leaat
consecutivemonths, but then dry out for part of the year

One way to estimate this area is to make a rough sketch of theundary of thewetland

unit, and on this diagram draw the outside edge of the area you believe has surface water
during the wet season. If the wetland also has permanent surface water you will have to
draw this and subtract it when making your estimate $ee Figure20).

Upper edge of seasonal ponding that in
this unit coincides with the unit boundary

P SRR ~
Boundary of P .Z_. TS, N\
permanent N\
ponding // \
N |
/ /
| /
/
\ l
\\ \
~ YA /
N ~ §\\§_ -~
— N - — — —

Figure 20Sketch showing the boundaries of areas that are seasonally ponded and
permanently ponded The answer to question D 1.4 for this wetland is that the i
seasonally ponded is more than % the total area of the wetland unit.
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During the dry season, the boundary of areas ponded for several montrse@sonal
ponding) will have to be estimated byusing indicators such as:

e Markson trees and shrubsof water/sediment/ debris (Figure 21). The boundary of
seasonal ponding can be estimated by extrapolating a horizontal line from this mark
to the edge of the wetland.

e Water stainedplants lying on wetland surface (grayish or blackish appearance of
leaves on the surface).

e Dried algae left on the stems of emergemiants and shrubs and on the wetland
surface (Figures 2 and 23).

Figure21Water mark on tree showing
vertical extent of seasonal
ponding

Figure 22Small depressional wetland covered with algae. The
edge of the algae marks the area that is seasonally
ponded
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Figure23:Algae left hanging on plants as wetland dried out. The top of the algae marks the vertical
extent of seasongbonding. The boundary of seasonal ponding can be estimated by
extrapolating a horizontal line from this mark to the edge of the wetland.

NOTE Avoid making visual estimates of area covered by seasonal pondimwgen
standing at thewetland edge. Thesestimatescan bevery inaccurate. Drawing the
boundary on an aerial photographand then using a graphic tool such as a grid to
calculate area is a more accurate way to estimate area. A Global Positioning System
(GPS)hat has been corrected for positionhinaccuraciescan also be used to locate the
boundaries and estimate area.

D 2.0 Does the Landscape Have the Potential to Support the Water Quality
Function of the Site?

Wetlandscan remove many pollutants coming into them t is the removal of thisexcess
pollution that is considered to be a valuable function for societyThe landscape
surrounding the wetland will to some degree determinehow well a wetland improves
water quality. If the wetland receives a heavy load of pollutants from the surrouridg

areas it will function to its maximum capacity. However, i, there are no pollutants coming
in, the wetland cannot remove them, even if it has the necessary physical and chemical
characteristics. ThusOEA O1 AT AOGAADPA bl Oidreldddd o thé am@intyf OE A
pollutants that come into the wetland from the surrounding areas. Qualitatively, the level
of pollutants can be correlated with the level of disturbance, development, and intensity of
agriculture in the landscape. For example, refi@ely undisturbed watersheds will carry
much lower sediment and nutrient loads than those that have been impacted by
development, agriculture, or logging practices (Hartmanmand others1996, Reinelt and
Horner 1995).
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D 2.1 Doeshe wetland unit receive stormwater discharges?

Rationale for indicator : Stormwater coming from residential or developed areas is
often discharged into wetlands. Untreated stormwater is a source of many different
pollutants (reviewed in Sheldon and thers 2005). Furthermore, sormwater ponds
do not remove all pollutants leaving them, even those constructegcently (Mallin
and others 2002). Thus, any stormwater discharge into a wetland increases the
pollutants coming into it.

Answer (YEDto the question ifyou see any pipes coming into the wetland from the
surrounding land. These are usually stormwater discharges. Aldook on the aerial
photograph of the wetland and its surroundngs for stormwater ponds. If you see any
ponds, determine if their discharges can get into the wetland.

D 2.2 Is more than 10% of the area within 150 ft of the wetland unit in agricultural, pasture,
residential, commercial, or urban?

Rationale for indicator : Farming, grazing, residential areas, commercial land uses,
and urban areas in general are major sources of pollutants (reviewed in Sheldon ang
others 2005). Thereview also found that a well vegetated buffer 0150 ft will only
remove 60-80% of some pollutants from surface runoff into a wetland.Thus,
pollutants from such land uses will probably reach the wetland unit if they are within
150 ft of the wetland.

Use your aerial photoand draw aline around the unit that is 150 ft from the edge of the
unit you have mapped for rating. Answer YE®to this question if you find the listed uses
within 150 ft of the wetland and they cover more thartob T £ OEA OAT 1 0006

the unit. Use a graphic aid, such as an acetate overlay with a grid or dots, to estimate area.

Visual estimates are not accurate enough and may result in significant errors.

D 2.3 Are there septic systems within 250 ft of the wetland unit?

Rationale for indicator : Septicsystems can pollutegroundwater becausenitrogen
is not removed underground. Plumes of nitrogen from septic systems can be traced
at least 250 ft in the groundwater (Aravena and others 1993).

Use the aerial photograph of the unit to determine if there are any residences within 250
of the unit. Septic systems are still in common use many areas of western Washington
that are outside of city boundaries. If your unit isvithin a city limit you will need to check
with the local planning office to determine if the area has sewers serving the houses or if
they are still on septic systemslf you are outside city limits in areas with lots of 1/2 acre
or larger you can assumehe houses are on septic systems.
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D 2.4 Are there other sources of pollutants coming into the wetland that are not listed in
questions D 2. D 2.3?

Rationale for indicator : The three sources of pollutants listed in questions
D 2.1-D 2.3 may not be the only sources coming into the wetland unit from the
surrounding landscape.

Answer OYESto the question ifyou can identify any source of pollutantsn the
groundwater or surface watercoming into the wetlandcaused by human activities.
Identify the source d the pollution on the Scoring Form. Wetlands can receive polluted
waters even if they have well vegetated and large bufferg-or example,a stream that
drains areas where pollutants are releasethr from the unit can pass throughthe wetland.
Also, silt fences often do not prevent all the sediment from reaching the wetlamtliring
construction. Other sources of pollutants may bpesticide spraying on golf couses,
particulates in exhausts from airplanes or motor vehicles and pesticidaised inmosquito
control.

D 3.0 Is the Water Quality Improvement Provided by the Site Valuable to
Society?

D 3.1 Doeshe unit discharge directly to a stream, river, or lake that is on the 303(d) list?

Rationale for indicator : The term "303(d) list" is short for the list of impaired
waters (stream segments, lakes) that the Clean Water Act requires all states to subn
to the Environmental Protection Agency (EPA) every two yeardn Washington, we
identify all waters where pollution controls are not sufficient to attain or maintain
applicable water quality standards Wetlands that discharge directly to these
polluted waters are judged to be more valuable than those that discharge to
unpolluted bodies of water because their rolet cleaning up the pollution is critical
for reducing further degradation of water quality.

47 AT OxAO OEEO NOAOOEIT1T Ui O xEIl 1TAAA OI
lists all the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wg/303d/2008/index.html . Determine from the aerial

photo if the wetland unit you are ratingis within at least 1 mile of any aquatic resource
listed as Category 24, or 5 waters and has a surface water channel, ditabr other
discharge to it.
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D 3.2 Is the unit in a basin or stiasin where water quality is an issue in some aquatic
resour@? There is an aquatic resource in the basin that is on the 303(d) list.

Rationale for indicator : Wetlands can mitigate the impacts of pollution even if they
do not discharge directly to a polluted body of water. Wetlands can remove nitrogen
from groundwater as well as surface water. They can also trap airborne pollutants.
Thus, wetlands can provide an ecosystem service and value to our society in any bag
and sub-basin that has pollution problems. The removal of pollutants by wetlands is
judged tobe more valuable in basins where other aquatic resources are already
polluted or have problems with eutrophication. Any further degradation of these
resources by destroying the wetland could result in irreparable damage to the
ecosystem.

47 AT OxAO OEEO NOAOOEIT Ui O xEIl TAAA O AAAA
lists all the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wg/303d/2008/index.html . Determine from the aerial

photo if the wetland unit you are rating is in thecontributing basin of any aquatic resource
listed as Céegory 2,4, or 5 waters. To find the boundaries afontributing basinsin the
area consult with the planning department of the local jurisdiction If this information is
not available, use the guidance for mapping contributing basin described in questioD4.3
on p.61.

D 3.3 Has the site been identified in a watershed or local plan as important for maintaining
water quality?

Rationale for indicator : Not all pollution and water quality problems are identified
AU %AT 1 T C U &nonitéridglgrahO BotaEand watershed planning
efforts sometimes identify wetlands that are important in maintaining existing water
quality. These wetlands provide a value to society at the local level that needs to bg
replaced if they are impacted.

To answer this question you will need to seek information from the planning department of

the local jurisdiction where the site is located. Information on regional or local plans can

often be found on the web site of the city or county in which the site is found. Useful
OOAAOAEG DEOABGDABOBDEARAODAAT ho OxAOAO NiGhal EOUN G
basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

developed for it, then youshould answer &YESfor this question. It is assumed that all

wetlands are valuablein a basin where water qualityis poor enough torequire a TMDL.

4EA $APAOCOI AT O T £ AT 1T CUBO xAA OEOA 1 EOOO Al
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html
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D 4.0 Does the Site Have the Potential to Reduce Flooding and Stream

D 4.1 Characteristics of surface water outflows from the wetland:

Erosion?

Rationale for indicator : Wetlands with no outflow are more likely toreduce
flooding than those with outlets, and those with a constricted outlet will more likely
reduceflooding than those with an unconstricted outlet (review in Adamusand
others 1991). In wetlands with no outflow, all waters coming in are permanently
stored and do not eéter any streams or rivers. Constricted outlets will hold back
flood waters and release them slowly to reduce flooding downstream. Wetlands
with intermittent flow also provide a higher level of protection than those with
unconstricted permanently flowing discharges because they can hold back flash
floods that can occur during storms.

See the description for questiorD 11. This question is answered the same way as question
D1.1. The difference betweer 1.1andD 4.1, however, is in the scores assigned each type
of outflow. Differences in scoresire based on the difference in importance of the outflow

characteristicsto the two functions.

D425SLJGK 2F &02N}3S RdzNAYy3d 6SE& LISNA2Z2RA

Rationale for indicator : The amount of water alepressionalwetland stores is an
important indicator of how well it functions to reduce flooding and erosion.

any given inflow (Fennesseyand others1994). It is too difficult to estimate the
actual amount of water stored for a rapidmethod such as this ongand we use an
estimate of the maximum depth o® E A  dfota§edsd a surrogate. This is only an
approximation because depressional wetlands may have slightly different shapes
and thus the volume of water they can store is not exactly correlated to the
maximum depth of storage.

Live storageis a measure of the volume of storage available during major rainfall
events that cause floodingn western Washington Thisindicator recognizes that
somewetlands, particularly those with groundwater connections, have water
presentall year around, or have some storagkelow the elevation of theoutlet that
depressional wethinds in western Washington the depressions have filled to the
edge of the outlet by the time the peak flooding occurs in late winter and early
spring (Hruby and others 1999)

Retention time of flood waters is increased as the volume of storage is increased f

AT AG 110 Ai1 OOEAOOA O OAAOQOODE IOATAESIq

Locate the outld of the unit and identify its lowest point (Figures 24, 25). In wetlands

without outlets: 1)EAAT OEAZU OEA AAADAOO (Fyié 26)k062) theE OE A

level of the areas that are permanently floodedEstimate the difference in elevation
between theselow points and the marks ofseasonalponding (use information from D

1.4.

This will provide an estimate of the depth of livestorage during the seasonal high water.
Try to find water marks as close to the outleas possible so you carstimate the height
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from the outlet. Figures24 and 25 show water marks directly on the culverts. Estimat¢he
difference in elevation between the lowest point of the outlet and the level at which you
noted marks of inundation. There are four thresholds ofconcern: 1) more than 3 ft of
storage, 2) between 23 ft of storage, 3) between 6 inches and 2 ft of storage, and 4) less
than 6 inches of storage.These thresholds can usually be estimated without needing to use
special equipment.

NOTE 1: If the outlet is a beaver dam or weir, treat the top of the dam or weir as the
lowest point. If water is flowing over the dam then the water surface anywhere in the
wetland can be used to establish the low pointBeaver dams generally have less than 6
inches of live storage because they allow water to flow out over a wide area. Four
inches of live storage was the highest measured in the 11 beaver dams that were visited
during the calibration of the method.

NOTE 2: If the wetland has multiple outlets, try to find the one that has the lowest
topographic elevation.

NOTE 3 Sometimes the lowest point of the outlet is flooded or flowing. In these cases,
measure from the bottom of the outlet to themark of the seasonalflooding. A common
mistake is to measure from thecurrent water level in the outlet to the marks of

flooding.

NOTE 4: It can be difficult to extrapolate the height of flooding above the lowest point
of the outlet in largewetlands where the flood marks are distant from the outlet.

Figure24:A box culvert that is the outlet of a depressional wetland. Thesliweage is measured as the
distance between the bottom of the culvert and the water marks on the side. The distance
here is approximately 15 inches.

Water marks of seasonal
ponding (live storage)

Bottom of culvert
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Figure25:A round culvert with water still present. Live storage is measured from the bottom of the
culvert, not the present water level. The depth of storage is approximately 7 inches.

Water mark of
seasonal ponding

Bottom of culvert

Level of seasonal ponding

Bottom of wetland, or surface of permanent ponding

Figure26 Measuring maximum depth of seasonal ponding in a wetland without an outlet.

Headwater wetlands This question also asks if the wetland being categorized is a
OEAAAxAOAOS xAOI AT A8 $ADOAOGOEI T Al xAOlI AT A0 £
not store surface water to any great depth. Thegan, however, be important in reducing

DAAE &1 1 x0 AAAAOOA OEAU Ol 1T x Al x1 AT A OAAOGUIT A
storm (Brassardand others2000). Their importance in hydrologic functions is often

under-rated (statement of Michael L. Davis, Deputy Assistant of the Army, before the

committee on Environment and Public Works, Subcommittee on Clean Air, Wetlands,

Private Property and Nuclear Safety, United State Senate, June 26, 199He depth of

seasonastorage in headwater wetlands was judged to be an inadequate representation of

the importance of these wetlands in the hydrologic functions. For this reason, headwater

wetlands are scoredbs points, out of 7 possible, regardless of the depth of seasonsiiorage.
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To identify iftheunt EO A OEAAAxAOAO6 xAOI AT Ah OOAD OEA EI
1.1. If theunit has a permanent or seasonal outflokhrough a defined channebut NO

inflow from a permanent or seasonathannel it is a headwater wetland for the purposes of

this categorization. NOTE: One exception to this criterion is wetlands whose water regime

is dominated by groundwater coming fromwater storage facilities Depressional wetlands

at the base ofrrigation r eservoirs,dams orthe edge of irrigation canals are not headwater

wetlands, even if they have surface water that flows out of themithout an inflow .

D 4.3 Contribution of the wetland to storage in the watershed:

Rationale for indicator : The potential ofa wetlandto reduce peak flows from its
contributing basin is a function of its retention time (volume coming into a unit
during a storm event/the amount of storage present). The area of the contributing
basin is used to estimate the reli@ve amount of water entering it, while the area of
the wetland is used to estimate the amount of storage present. Large contributing
basins are expected to have larger volumes for any given storm event thanaltar
basins. Thus a small wetland with a tge contributing basin is not expected to
reduce peak flows as much as a large wetland with a small contributing basin.

This question asks you first to estimate thgeographicarea that is bund upstream of the
wetland that contributes surface water to the wetlandunit you are rating. This is called the
contributing basin of the unit. You will then need to estimate the area of thanit and
calculate the ratio of the two. You do not need testimate these areas exactly because the
scoring is based on thresholds for the ratiolf the contributing basin is less than 10 times
the size of the wetland itself, the wetland will score the most points. On the other hand, if
the area of the contribding basin is more than 100 times the area of the wetland the score
is [0], and you will not need to makeany further estimates.

NOTE: You can use whatever means available &stimate the area othe upstream

basin contributing surface water to a wetland. A topgraphic map works well if the

landscape is not too confusing. If you have GIS with basin boundaries you will have to

be careful to include only the areas upgradient of the wetlandnit. If you are unfamiliar

with the methods for mapping contributing basins, the procedure is describeih a fact

OEAAO AU OEA .2#3 O(ix O 2AAA A 41 Pl COAPEE?
http://www.nh.nrcs.usda.gov/technical/Publications/Topowatershed.pdf .

D 5.0 Does the Landscape Have the Potential to Support the Hydrologic
Functionsof the Site?

Human changes in land use tend to dstabilize the flows of water in a watershel.

Generally, human activities reduce infiltration and increase the ruroff during storm events

and thus increase flooding problemgreview in Sheldon and others 2005).A wetland

located in areas where runoff has increased can provide moréood protection than one

located in an undeveloped area. Thu9 EA O1 AT AOGAADPA bl OAT OEATI 6 A&l C
to the increased amounts of water coming into the wetland from human sources
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Quialitatively, the increase is modeled as the number of different nevosrces of water
coming into the unit.

D 5.1 Does the unit receive any stormwater discharges?

Rationale for indicator : A depressional wetland that receives stormwatedirectly
has a higher potential for providing hydrologic functions. It will receive more water
during a rain event than under normal (no stormwater discharges) conditions.

Answer YESto the question if you see any pipes coming into the wetland from the
surrounding uplands. These are usually stormwater discharges. Aldook on the aerial
photograph of the wetland andook for stormwater ponds within 300 ft of the unit. If you
seeany ponds, determine if their discharges can get into the wetland.

D 5.2 Is more than 10% of the area within 150 ft of wetland unit in agricultural, pasture,
residential, commercial, or urban?

Rationale for indicator : Water can also flow into the depression directly from
surrounding land uses that prevent some or all water from infiltrating. For example,
a lawn can reduce infiltration by as much as 65% relative to a forest (Kelling and
Peterson 1975).

Use your aerial photo and draw a line that is 150 ft from the edge of the unit you have
mapped for rating. AnswerYESto this question if you find the listed uses within 150t of

the wetland and they cover more thaniob I £ OEA OAIT 1 666 bHIi T UCT T

D 5.3 Is more than 25% of the contributing basin of the wetland unit covered with intensive
human land uses (residential at >1 residence/acre, urban, commercial, agriculture,
etc.)?

Rationale for indicator : Human changes in land use tend to dstabilize the flows

of water in a watershed. Generally, human activities reduce infiltration and increast
the run-off during storm events and thus increase flooding problems (review in
Sheldonand others 2005). Research in the Puget Sound area by the University of
Washington has found that there are significant increases in water flows when
intensive land uses represent more than 2§ 35% of the contributing basin (Azous
and Horner 1997).

Use the map of the contributing basin you developed for question3 and estimate the
area within the basin that has intensive land uses that dstabilize surface flows.
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D 6.0 Arethe Hydrologic Functions Provided by the Site Valuable to Society?

D 6.1 Is the unit in a landscape that has flooding problems?

Rationale for indicator : Thevalue ofwetlands in reducing the impacts of flooding
and erosion is based on the presence btiman or natural resources that can be
damaged by thesalisturbances. In general, the value of a wetland in reducing flood
damage is judged to decrease with the distance downstream because the amount o
water stored by the wetlandrelative to the overall flows decreases.

You will need to do some fact findingfiyou do not knowwhether floods have caused
damage downstreamof the unit. Your best sources of information on flooding problems
are the emergency planning office in your local government, the local FEMA (Federal
Emergency Management Agencydr the USGS for groundwater issues

Choose the descriptios that best match conditionswithin the wetland unit being rated
Choose the descriptio that generates the highest score on the Scorirgprm.

e The site has been identified as important for flood storage or flood conveyance in a
regional flood control plan.

e The wetland captures surface water that would otherwise flowdown-gradient into
areas where flooding has damagehuman or natural resources (e.gsalmon redds)

¢ Flooding occurs in subbasin that is immediatelydown-gradient of unit.

¢ Surface flooding problems are in a subasin further down-gradient.

¢ Flooding from groundwater is anissue in the subbasinwhere the unit is found For
example, ertain areas of Pierce and Thurston counties have problems with flooding

and damage from groundwater.See USGS information for Puget Sound at:
http://wa.water.usgs.gov/projects/pugethazards/urbanhaz/PDF/fs111_00.pdf

e The existing or potential outflow from the wetlandis so constrained by human or
natural conditions that the water stored by the wetland cannoteach areas that
flood.

NOTE 1: Many depressional wetlands with no surface water outflovcan protect

natural or humanresources from flooding They are performing the hydrologic

functions at the highest levels possible. No surface water leaves the wetland to cause

flooding or erosion. The water either infiltrates to groundwater or it evaporates. To

answer theQralued NOAOOET T wiH n®ouowxtrk © bidturefthe wetland as
OFEI1 1 AA6 xEOE A PAOEEI C 1108 7EAOA x1 O1 A OE
would flow into a swale, channel, or stream, there is a possibility that the flow would

increase flooding or erosion.
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NOTE 2 (alandscape constraint on function) When adepressionalwetland is

situated upslope of a road where water movement through the road is limited by
ineffective culverts, the roadway typically actsasa levee, decoupling upslope wetlands
from downstream flooding. The roadway, rather than the wetland,delaysstorm flows,

and acts like a floodcontrol dam. This indicates that the hydrologic connection

between the floodway and the upslope area is impaired. If, however, the water
impounded on the upslope side of the road recedes at the same rate as a flooding event,
you can assume the connections through the road are not constrained. In this cdke
storage provided by the wetland on the upslope side is important, and the wetlandit
should be scored accordingly

NOTE 3 (alandscape constraint on function): Depressional wetlands situated at the

base of a hillside typically receive significant water inputs from groundwater.

Generally, you can conclude thatvetlands that receiveless than 1®%6 of their water

from surface flowsdo not provide much protection from flooding because they are not
connected to the major patterns of surface flows If the onlywater inputs are from a

spring or seep emerging from a hillslope, then the wetlandnit likely does notprovide
much value in reducing flooding If, however, there are indicators that the wetland
receives surface runoff from further up the slope (e.gsmall gullies, washes, etc.) as well
as groundwater, then the wetland maye valuableif there are flooding problems

further downstream. A wetland can be considered to have more than a 90%
groundwater influence if there is no seasonal or permanent surface water inflow and a
very small contributing basin. Depressional wetlands in westeriashington,

however, rarely, if ever get most of their water from groundwater.For example,

aO00I A AT AOAOACA OAET £AI 1 1T &£ typoe ET xAOOAOI
AOADPT OOAT OPE OA@ & forbst TThilss Ao i 6EX LEAI AQD earlofAmater 1 6 7 U
comes into the unit from rainalone within its boundary. To exceed the 90% threshold
the unit would need to receive the equivalent of 300 inches of groundwater/unit area.

A 1 acre wetland would need a minimum of 25 acre feet of groundwater flowing

through the system to meet the volume thresholdor being dominated by groundwater,
even if the only source of surface water is rain within its boundaries

NOTE 4 (a landscape constrainbn function): A depressional wetland that receives
only return flow fr om irrigation is not in a landscape positiorio perform the hydrologic
functions. Since the inflow is controlled, there is little chance that the water coming
into the wetland will cause downstream flooding or erosion.
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5.4 Water Quality and Hydrtngic Functions in Riverine and
FreshwaterTidal WetlandgQuestions Starting withRQ 0

R 1.0Does the Site have the Potential to Improve Water Quality?

R 1.1 Total area of surface depressions within the wetland that can trap sediments and
associated pollutants during a flooding event:

Rationale for indicator : Depressions in riverine wetlands will tend to accumulate
sediment and the pollutants associated with sathent (phosphorus and some toxics)
because they reduce water velocities (Fennesseyd others1994) when the river
floods. Wetlands where a larger part of the total area has depressions are relatively
better at removing pollutants associated with sedimensg than those that have no such
depressions.

For this question, you will need to estimate the fraction of the wetland that is covered by
depressions. Make a simple sketch of thenit boundary, and on this superimpose the areas
where depressions are found. From this you can make a rough estimate of the area that
has depressions Deermine if this areais more than¥ or more than% of the total area of
the wetland unit. Standing or open watepresent in the wetland when the river is not
flooding are good indicators of depressionsFigure 27 showsa riverine wetland with
depressions filled with water.

NOTE: Generally youshould count only depressions that hold water for more thara
week after a flood recedes. If a depression is not flooded at the time of your site visit,
look for the deposition of fine or mucky sediments in the bottom of the depression.
Sedimentsin the depressionusually have a finer texturethan those in the immediate
areaindicate the water was present in the depresion for longer periods of time.
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Wetland
boundary

Depression
filled with
water

Figure 27:A riverinewetland in an old oxbow of the Nisqually River with one big depression that is filled
with water and covers more than % of the wetland.

R 1.2 Characteristics of the plants in the wetland:

Rationale for indicator : Plantsin a riverine wetland will improve water quality by
acting as a filter to trap sediments and associated pollutantsThe plants also slow the
velocity of water which results in the deposition of sediments Persistent, mult
stemmed plants enhance sedimentation by offering frictionlaresistance to water flow
(review in Adamusand others1991). Shrubs and trees are considered to be better at
resisting water velocities than emergent plantgluring flooding and are scored higher.
Aquatic bed species or grazecherbaceous (norwoody) plants are not judged to provide
much resistance to water flows and are not counted O O &E1 OA OO

For this question you will need to group theplants found within the wetland into three
categaies: 1) forest or shrub, 2) ungrazedor unmowed emergentplants (> 6 inches high)
and 3) neither forest, shruh or ungrazedemergentplants.

NOTE: This question about plant cover is NOT based on the Cowarditassification.

The polygons you draw of emergent and shrub plantsiust have a 90% cover of the

COiT OT A xEAT Ui O 1TTTE Al x1T &£O01TiT A DPAOOTT80O E?X
NOTE: You will need to judge ifthe plants in the unit are 6" high or more at the time

when the river floods and is actually transporting sediment If grazing or mowing

occurs in summer but theplants have time to grow again before thetime when the

riverine wetland gets flooded then the system is ungrazedif, however, the grazing

pressure is intense enough that the grass does not have time to recover during the flood
season then it should be considered grazed.
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There are two size thresholds used to score this characteristid) more than 2/3 of the
wetland area is covered>66% cover) in either emergent, forest, or shrubbyplants, and

2) more than 1/3 is covered. These thresholds can usually be estimated visually in small
wetlands. Large wetlands, however, may require you to draw the area miant types on a
map or aerial photo before you can feel confident that your estimates are accurate.

R 2.0Does theLandscapdHave the Potential to Support the Water Quality
Function of the Site?

Wetlands will remove many pollutants coming into them, and itd the removal of this
excess pollution that is considered to be a valuable function for societyhe landscape
surrounding the wetland will to some degree determine how well a wetland improves
water quality. If the wetland receives a heavy load of pollaints from the surrounding
areas it will function to its maximum capacity. Ifhowever, there are no pollutants coming
in, the wetland cannot remove them, even if it has the necessary physical and chemical
characteristics. ThusOE A O1 AT A OA farhk fuliziio®id rel@ds folthé amount of
pollutants that come into the wetland from the surrounding areas. Qualitatively, the level
of pollutants can be correlated with the level of disturbance, development, and intensity of
agriculture in the landscage. For example, relatively undisturbed watersheds will carry
much lower sediment and nutrient loads than those that have been impacted by
development, agriculture, or logging practices (Hartmanmand others1996, and Reinelt and
Horner 1995).

R 2.1lIsthe unit within an incorporated city or within its Urban Growth Area (UGA)?

R 2.2 Does the contributing basin to the unit includa UGA or incorporated area?

Rationale for indicator s: Urban and suburban areas are a major source of pollutants t
streams (review in Sheldon and others 2005). The presence of development adjacent
and upstream of the wetland is a good indicator that there are pollutants in the surface
waters reaching the riverine unit from the stream.

To begin, trace the stream or river to its source and determine if there are any urban areas
or suburban areas adjacent to the strearthat floods the unit. Answer (YEDto this

guestion if there are any incorporated cities and towns or their Urban Growth Areas
upstream of the unitor if the unit is within an urban area or UGA Maps of UGA and urban
areas can be found afittp://www.ecy.wa.gov/programs/air/aginfo/ugamaps.htm

If there are no developed areas adjacent to thergamyou will need to identify the
contributing basin to the stream that floods the wetland unit you are rating. This can be
done using topographic maps or through web sites such as the USGS
http://water.usgs.gov/wsc/map_index.html . Answer YESto this question if there are any
incorporated cities and towns or UGAs within tle contributing basin.
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R 2.2Does at least 10% of the contributing basin contain tilled fields, pastures, or forests that
have been clearcut within the last 5 years?

Rationale for indicator : Tilled fields are a source of nutrients, pesticides, and
sediment. Pastures are a source of nutrients and pathogenic bacteria, and clearcut
areas are a source of sediment (reviews in Sheldon and others 2005). The presenc
of these conditions upstream othe wetland unit are a good indicator that there are
pollutants in the river waters reaching the unit.

Define the boundaries of the contributing basin to thetream that floods thewetland unit
as in question R 2.1. Answe®YE$to this question if at least 10% of the total area of the
upstream contributing basin has at least one or a combination of pasture, tilled fields or
clearcut logging. Land uses can be determined from aerial photogtagpof the area or by
downloading land use maps from the USGS
http://eros.usgs.gov/#/Find_Data/Products_and_Data_Available/Land_Cover_Products

R 2.3Ismore than 10% of the area within 150 ft of wetland unit in agriculture, pasture, golf
courses, residential, commercial, or urban land uses?

Rationale for indicator : Farming, grazing, golf courses, residential areas,
commercial land uses, and urban ares in general, are major sources of pollutants
(reviewed in Sheldon and others 2005).The review also found that a well vegetated
buffer of 150 ft will only remove 60-80% of some pollutants from surface runoff into
a wetland. Thus, pollutants from such &nd uses will probably reach the wetland unit
if they are within 150 ft of the wetland.

Use your aerial photo and draw a line around the unit that is 150 ft from the edge of the

unit you havemapped for rating. Answgr\O/ E?E)to this question if you find the listed uses
within150 £0 1T £ OEA xAOI AT A AT A OEAU Al OAO i1 OA
the unit.

R 3.01s theWater Quality ImprovementProvided by theSte Valuable to
Society?

R 3.11s the unit along a stream or river that is on the 303(d) list or on a tributary that drains
to a stream on the 303(d) list?

Rationale for indicator : The term, "303(d) list," is short for the list of impaired
waters (stream segments, lakes) that the Clean Water Act requires all states to
submit to the Environmental Protection Agency (EPA) every two yeardn
Washington, weidentify all waters where required pollution controls are not
sufficient to attain or maintain water quality standards The sites are ranked from 1
5 based orthe uses of the water and severity of the pollution problemWetlands

that discharge directly to these polluted waters areydged to be more valuable than
those that discharge to unpolluted bodies of water because their role at cleaning up
the pollution is critical for reducing further degradation of water quality.
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lists all the bodies of water that do not meet water quality standards

http://www.ecy.wa.gov/ programs/wqg/303d/2008/index.html . Determine from the aerial

photo if the wetland unit you are rating is flooded by a stream or river listed as Category 2,

4, or 5 watersor is on a tributary to it.

R 3.2Does the drainage in which the unit is found ha¥®DL limits for nutrients, toxics, or
pathogens?(see Rationale for definition of TMDL)

Rationale for indicator : Total Maximum Daily Loads (TMDLs or Water Cleanup
Plans) describe the type, amount and sources of water pollution ingarticular water
body. They analyze how much the pollution needs to be reduced or eliminated to
meet water quality standards and then provide targets and strategies to control the
pollution. Wetlands that discharge directly to these polluted waters are judged to be
more valuable because they function at a landscape scale to mitigate discharges of
pi11 OOAT 008 4-%$,80 AOA AAOCAA 11 11AA
absorption of pollutants under current conditions. Wetlands are an important part of

models, and force polluters to further reduce their discharges.

To answer this question you will need to access the Departmeht &£ %AT 1 1 CU8 O xAA C
Il EOOO All OEA AT AEAO 1 &£ xAOAO OEAO EAOA 4-3%,6
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html

Determine if the wetland unityou are rating is flooded by a stream or rivein a drainage

£l O xEEAE 4-%$,060 EAOA AAAT AAOGAI T PAAS

R 3.3Has the site been identified in a watershed or local plan as important for maintaining
water quality?

Rationale for indicator : Not all pollution and water quality problems are identified

AU %AT 1T cusod xAOAO NOAIT EOU i111EOT OET C
efforts sometimes identify wetlands that are important in maintaining existing water
quality. These wetlands providea value to society that needs to be replaced if they

are impacted.

To answer this question you will need to seek information from the planning department of
the local jurisdiction where the ste is located. Information on regional or local plans can
often be found on the web site of the city or county in which the site is found. Useful
OOAAOAEG DPEOABDAB OBDEARAIAOAAAT ho OxAOAO Ni@hAl EOUN 6
drainage inwhich the wetland is found has a TMDL plan developed for it, then answer
OES$for this question. It is assumed that all wetlands are valuable in a basin where water
NOAT EOU EO PiT O ATT OCE O OANOEOA A 4-3%, 8
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R 4.0Does the Site Have the Potential to Reduce Flooding and Stream Erosion?

R41/ KI N} OGSNRA&adGAOa 2F (KS a20SNblyl1é Fi22R
ratio of the channel width to the dstance of the wetland perpendicular to the flow:

Rationale for indicator : The ratio ofthe width of the channel tothe width of the
wetland perpendicular to the flowis an indicator of the relative volume of storage
available within the wetland. Thewidth of the stream between banks is aindicator
of the relative flows at that point in the watershed. Wider streams will have higher
volumes of water than narrower streams. More storage is therefore needed in large
systems to lessen the impact of péaflows. Thedistance of the wetland
perpendicular to the stream is used as an indicator of the amount of shet&rm
storage available during a flood eventA wetland that is wide relative to the width of
the stream is assumed to provide more storage durg a flood event than a narrow
one. The ratio of the two values provides an estimate that makes it possible to rank
wetlands relative to each other in terms of their overall potentialfor storage.

You will need to estimate the averagdistanceof the wetland perpendicular to the
direction of the flow, and the width of the stream or river channel (distance betweethe

top of the banksof the stream). Calculate this ratio by taking the width ofthe wetland and

dividing by the width of the stream There are five thresholds for scoring: a ratio more
than 20, a ratio between D 7 20, a ratio between5 7z <10, a ratiobetween 1 - <5, anda

ratio < 1.

Riverine wetlands are found in different positons in the floodplain and it may sometimes
be difficult to estimate this indicator. The following bullets describe some common types
of riverine wetland and how to estimate this indicator.

If the vegetated wetland lies within the banks of the stream oriver, the ratio is

w

aig?2

AOOEI AOGAA AO OEA AOAOACA xEAOE 1T &£ OEA OAAI

between banks. Figure 28 shows a wetland whereplants fill only a small part of the
distance between the banks. In this case the ratio sl.

If the wetland lies outside the existing banks of the riveryou may need to estimate
the distances using a map or aerial photograph. Riverine wetlands in old oxbows
may be some distance away from the river banks. Instead of trying to estimate a
width for the wetland and the distance between banks in feet or yards, it may be
easier to estimate the ratio directly. Ask yourself if the average width of the wetland
is more or less than the distance between banks. If it is more, is it more théwe
times as wide? If not, the ratio is between % <5. If it is more than five times greater,
is it more than 10 times, etc.Figure 29 shows a riverine wetland in an old oxbow
where the ratio was judged to be between -1<5.
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Distance between banks is
approximately 100 ft.

Average width of wetland
perpendicular to riverldw is
approximately 10 feet.

Figure 28 A riverine wetland where the width of the wetland is less than the distance
0SUsSSYy (GKS o0lyla ONXrdGA2 X mMOO®

Average widthof river
between banks.

Boundary of wetland
Average width of wetland

perpendicular to the
direction of flow.

Figure 29:A riverine wetland in an old oxbow of the Nisqually River where the average width of
the wetland is between -b times the widthof the river channel.

¢ If you are including the river or stream as part of the wetland, then the width of the
stream is also included in the estimate of the width of the wetland.

e Braided channels: If the wetland is associated with only one braid you shldl use
the cumulative width of all channels to calculate the average width of thehannel.
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R 4.2 Characteristics of plants that slow down water velocities during floods:

Rationale for indicator : Riverine wetlands play an important role during floals
becausethe plantsact to slow water velocities and thereby erosive flows. This
reduction in velocity also spreads out the time of peak flows, thereby reducing the
maximum flows. The potential foreducing flows will be greatest where the density
of wetland plants and other obstructions is greatest and where the obstructionare
rigid enough toresist water velocities during floods (Adamusand others1991). The
indicator used combines both characteristics for thecoring. Shrubs and trees are
considered to be better at resisting water velocities than emergerglants. Aquatic
bed species are judged not to provide much resistance and are not counted.
Wetlands with a dense cover of trees and shrubs are scored hgfthan those with
only a cover of emergent species.

For this question you will need to group theplants found within the wetland into two
categories 1) emergent, and 2) forest anacrub/shrub.

There arefour size thresholds used to score this characteristicl) forest or shrub > 1/3 the
area of the wetland2) emergent plants > 2/3 area,3) forest or shrub > 1/10 area, 4)
emergent plants > 1/3 area. Figure 30 shows an aerial photograph a riverine wetland
that has dense shrulplants over most of its area.

NOTE This plant cover is NOT based on the Cowardin classification. The polygons you
draw of emergent and shrub plantsmust have a 90% cover of the ground when you
ITTTE Al xI £O07I 1T A PAOOIT60 EAECEO j uvAOQS
NOTE |If the wetland is covered with downed trees, you can treat large woody debris
AO OZI OAS6O 1T O OEOOA
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Figure 30A riverine wetland in Bothell that has shrub piaever more tharl/3 of its areain many
patches Other important characteristics are: 1) the stream is part of the wetland because it is
smaller than 50 ft. and there are wetland plants on both sides, 2) the average ratio of width of
wetland to width ofstream is greater than 20

R 5.0Does the Landscape Have the Potential to Support the Hydrologic
Functions of the Site?

R 5.11s the stream or river adjacent to the unit downcut?

Rationale for indicator : Streams in developed areas are often downciliecause of
the increased flows from impermeable surfaces (review in Sheldon and others 2005).
As a result the streams can become disconnected from the surrounding floodplain an
floodwaters go overbank less frequently. A riverine wetland that is direcyl adjacent

to a downcut stream will not provide the same level of flood attenuation as one that ig
adjacent to a stream with no downcutting.

To answer this question you will need toview the section of the stream that provides

the overbank flows to the wetland unit . Generally, downcutting becomes visible when
its watershed contains more than 10% impervious surface (Donaldson and Hefner 2005).
Figures31, 32, 33 and 34 show a progression of diferent levels of downcutting that result
from development. For the purposes of this rating, Figures33and 34 show streams for
which the answer to R 5.1 would b&€YES Figures 31 and 32 are streamsfor which the
answer would be(NOdbecause the floodplain istill somewhat connectedo the stream.
Figures31-34 are from Donaldson and Hefner 2005
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Figure 31 Stream in
a watershed with less
than 5 percent
impervious cover,
showing no
downcultting.

Figure 32 A stream in a
watershed with 810%
impervious cover.
Streambed is still
relatively stable, but
signs of stream erasion
are more apparent. Not
much downcutting is
evident.
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Figure 33 A stream in a watershed with approximately 20% impervious cover showing downcutting
2dz g2dzf R FyagSNI a, 9{¢ (2 ljdzSatdrAzy w pom F2N

Figure 34 This stream has a surrounding area of approximately 30%impervious cover. The
manhole in the middle of the picture was originally in the floodplain and is an
indicator of the degre¢o which the channel has been downcut.
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R 5.2 Does the upgradient watershed include an UGA or incorporated area?

Rationale for indicator : Urban and suburban areas are a major source of
impervious surface. These areas increase both intensity of peak flows and the
amount of water flowing during a storm event (review in Sheldon and others 2005).
The presence of development upstream of the wiland is a good indicator that the
landscape is increasing the flood flows to the wetland unit and thereby increases its
level of functioning.

To begin, trace the stream or river to its source and determine if there are any urban areas
or suburban areas adjacent to the streamAnswer (YESto this question if there are any
incorporated cities and towns or ther Urban Growth Areas upstream of the unit. Maps of
UGA and urban areas can be found at
http://www.ecy.wa.gov/programs/air/aginfo/ugamaps.htm _and
http://www.commerce.wa.gov/DesktopModules/CTEDPublications/CTEDPublicationsVie
w.aspx?tablD=0&ItemID=7518&MId=944&wversion=Staging

If there are no develped areas adjacent to the seam you will need to identify the
contributing basin to the stream that floods the wetland unit you are rating. This can be
done using topographic maps or through web sites such as the USGS
http://water.usgs.gov/iwsc/map_index.html . Answer O¥ESto this question if there are any
incorporated cities and towns or UGAs within the contributing basin.

R 5.3Is the upgradient stream or river controlled by dams?

Rationale for indicator : Dams will buffer the flood waters that a wetland receives
by holding much of the waters back upstream of the unit. This can reduce the flog
storage and attenuation that the wetland itself performs. The landscape potential

for a wetland performing hydrologic functions is therefore reduced when dams are
present upstream.

To answer this question you will have to trace on a map or aerial photo the stream or river
adjacent to theunit you are rating. You answetYE$to this question if there is a dam
within 10 miles upstream of the unit. Look only for dams on the main channel. Dams on
tributaries to the main stream do not count.
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R 6.0 Are the HydrologicFRunctionsProvided by the Ste Valuable toSociety?

R 6.1 Distance to the nearest areas downstream that have flooding problems?

Rationale for indicator : Thevalue ofwetlands in reducing the impacts of flooding
and erosion is based on the presence of human or natural resources that can be
AAi ACAA AU OEAOA pOi AAOOAOS 4EA ETAE
position in the landscape protecs down-gradient resourcesfrom flooding. In

general, the value of a wetland in reducing flood damage is judged to decrease with
the distance downstream to floodprone areas because the amount of water stored b
the wetland relative to the overall flows decreases.

If you do not know if floods have caused damage in the sidasin further downstream you

will need to do some research. Your best sources of information on flooding problerase

the emergency planning office in your loal governmentand the local FEMA (Federal
Emergency Management Agengy You may also find useful information using search
ATCETAO 11T OEA xAAS8 3AAOAE A1 O OxAOAOOEAA
history).

Determine if flooding occurs that dmages resources in:

e Thesub-basin that is immediatelydown-gradient of the unit.
e Asub-basin further down-gradient.

R 6.2 Has the site has been identified as important for flood storage or flood conveyance in a
regional flood control plan?

Rationale for indicator : The values of flood storage and flood conveyance
provided by wetlands are often recognized in regional flood control plans, and
specific sites are mentioned in these plans.

To answer this question contact the jurisdiction in which the site is found to determine if
any regional flood control plans exist.A search of websites will probably also list flood
control plans for the watershed in question.If plans exist try to determine if the site has
been identified as important or valuable.To answerYE$to this question, the flood
control district needs to have developed a flood control plan or flood hazard mitigation
plan that identifies the site as one that needs to be presved or enhanced to improve flood
protection.
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5.5 Water Quality and Hydrologic Functions in Lake
Fringe Wetland$ vdzSadA2ya {GFNIGAYy3a GA0

L 1.0 Does the Site have the Potential to Improve Water Quality?

NOTE: Lake-fringe wetlands have a maximum score of only 12 points for the water
quality functions instead of 16. The technical review team developing the Washington
State Wetland Rating systems concluded that lalkeéinge wetlands do not improve

water quality to the same extent as riverine or depressional wetlands because any
pollutants taken up in plant material will be more easily released into the water column
and dispersedwhen the plants die off.

L 1.1 Average width of plants along the lakeshore:

Rationale for indicator : The intent of this question is to characterizeéhe width of the
zone of plantsthat provide a vertical structure to filter out pollutants or absorb them
Wetlands in which the average width oplants islarge are more likely to retain
sediment and toxic compounds than wher@lants arenarrow (Adamus and others
1991). Even aquatic bed species that die back every year are considered to play a ro
in improving water quality. These plants take up nutriens$ in the spring and summer
that would otherwise be available to stimulate algal blooms in the lake. In addition,
aguatic bed species change the chemistry of the lake bottom to facilitate the binding {
phosphorus (Moore and others 1994).

It is often difficult to map the outside edge of a wetland when it is along the shores of a lake
where open water can extend out for large distances. For this reason the question is
phrased in terms of width d plants perpendicular to the shore rather thanthe areaof

plants. There are three thresholds for scoring the average width pfants:

1) 33 ft or more (10 m)
2) 16 ft - < 33 ft (5210 m)
3)6ft-<16ft.(27z5m)

For large wetlands along the shoresfa lake it may be necessary to sketch th@ants and
average the width by segment, and then calculate an overall averadggégure 35 gives an
example of such a sketchFigure 36 shows an actual lakefringe wetland where the average
width of plants is greater than 33 ft.
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—— Vegetated area

Lakeshore

[

Average width = 35 ft for %2 of
Average width = 20 ft for %2 of the wetland
the wetland

Figure 35 Estimating width of plants along the shores of a lake. The average wipldmntd
for the entire area is: (20 ft x 0.5) + (35 ft x 0.5) = 27.5 ft.

Figure 36 A lakefringe wetland where the plants are wider than 33 ft. The plants along the shores of
this lake consist of a zone of shrubs and a zone of aquatic bedrnaeyent species.

L 1.2 Characteristics of the plants in the wetland:

Rationale for indicator : The intent of this question is to characterize how much of
the wetland is covered with plants that are more effective at improving water quality
in a lakeenvironment. Herbaceousemergentspecies have, in general, been found to
sequester metals and remove oils and other organics better than other plant species
(Hammer 1989, and Horner 1992).
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For this question you will need to group theplants found within the wetland into three
categories 1) herbaceous, 2) aquatic bedand 3) any other plants. For this question,the
herbaceous plants can be either the dominarglant form (in this case it would becalled
emergent class) or as an understory in a shrub or forest communitylhese again are not
the Cowardin classes for plants.

There areseveralsize thresholds used to score this characteristig more than 90%, more
than 2/3, or more than 1/3, of the vegetated area is covered iherbaceousplants or other
types. These thresholds can usually be estimated visually in small wetlands. Large
wetlands, however, may require you to draw the area gdlant types on a map or aerial
photo before you can feel confident that your estimates are accurate.

NOTE In lake-fringe wetlands the area of the wetland used as the basis for
determining thresholds is only the area that is vegetated. Do not include open water
beyond the outer edge oflte unitin determining the area of the wetland covered by a
specifictype of plants.

L 2.0 Does the Landscape Have the Potential to Support the Water Quality
Function of the Site?

L 2.11s the lake used by power boats?

Rationale for indicator: The presence of power boats on a lake will increase the
pollutants entering a lake fringe wetland. Toxic chemicals, oils, cleaners, and paint
scrapings from boat maintenance can make their way into the watéreview in
Asplund 2000). In addition, older two stroke engines still found on many
recreational boats and jet skis were purposely designed to discharge gasoline and (
into the water. The landscape potential of a wetland along a lak&hore to improve
water quality is higher if the lake itself is directy receiving pollutants from power
boats.

To answer this question you will need to know if the lake has any restrictions on use by
power boats. The local planning department or parks departnre should have this
information. The answer to this question iKNOdIf there is a complete ban on gasoline or
diesel motors on the lake. Many lakes are limited to small outboards of less than 5 or 10
hp, but these are still sources of pollutants. Othdakes are limited to electric motors only.
In this latter casg the answer would also bedNOA

The answer to this question should b€YESunless you can provide evidence that the bans
on power boats are present.
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L 2.2Ismore than 10% of the area within 150 ft of the wetland unit (on the shore side)
agricultural, pasture, residential, commercial, or urban?

Rationale for indicator : Farming, grazing, residential areas, commercial land uses,
and urban areas in geneal are major sources of pollutants (reviewed in Sheldon and
others 2005). Thereview also found that a well vegetated buffer 0150 ft will only
remove 60-80% of some pollutants from surface runoff into a wetland.Thus,
pollutants from such land uses wil probably reach the wetland unit along the lake if
they are within 150 ft of it.

Use your aerial photo and draw a line around the unit that is 150 ft from thepland edge of
the unit. The Ihe should be 150 ft upslope of the unit boundaryAnswer YE$to this
guestion if you find the listed uses within 150ft of the wetland and they cover more than
10% of the polygon.

L 2.3 Doesthe lake have problems with algal blooms or excessive plant growth such as
milfoil?

Rationale for indicator : Algal blooms and blooms of larger plants such as milfoil are
an indication of excessive nutrients in the lake water (Schindler and Fee 1974nih
and others 1999). The increased levels of nutrients in the lake increase the amount
of nutrients that the wetland plants absorb (Venterink and others 2002) and thus
also increase the level of function within the wetland unit.

To answer this question you will need to visit the lake in the summeior examine aerial
photographs taken in the summer, to determinef there is excessive plant growth(Figures
37, 3B). If you are rating theunit in the winter, you will need to inquire locally (residents,
board of health officials, or parks departments}o determine if blooms occur in the
summer.
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Figure 38 A lake infested witmilfoil indicating the presence of excess nutrients (photo courtesy of
NHDEP).
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L 3.01s theWater Quality Improvementlrovided by theSte Valuable to
Society?

L 3.11Is the lake on the 303(d) list of degraded aquatic resources?

Rationale for indicator : In Washington weidentify all waters where required
pollution controls are not sufficient to attain or maintain applicable water quality
standards. The sites are ranked from -b based onthe uses of the water and severity
of the pollution problem. Wetlands along the shores of lakes on the 303(d) list are
judged to be more valuable because their role at cleaning up the pollution is critical
for reducing further degradation of water quality.

47 AT OxAO OEEO NOAOOEIT Ui O xElI1l TAAA Oi
lists all the bodies of water that do not meet water quality standards

http://www.ecy .wa.gov/programs/wg/303d/2008/index.html . Determine if the wetland
unit is along the shores of a lake on the 303(d) list.

L 3.2 Isthe lake is in a sddasin where another aquatic resource is on the 303(d) list?

Rationale for indicator : Lake-fringe wetlands can mitigate the impacts of pollution
even if they are not located directly on a polluted body of water. At a watershed
scale, lakefringe wetlands can remove pollutants that might otherwise cause
problems further downstream. They can also tragirborne pollutants. Thus,
wetlands can provide an ecosystem service and value to our society in any basin an
sub-basin that has pollution problems. The removal of pollutants by wetlands is
judged to be more valuable in basins where other aquatic resoces are already
polluted. The 303(d) list is used as an indicator of pollution problems in a basin.

417 AT OxAO OEEO NOAOOEITT Uil O xEI 1l TAAA Oi
lists all the bodies of water that do not meet water quality standardésee above).
Determine if the wetland unit is in a basiror sub-basin where any body of waters on the
303(d) list.

L 3.3 Has the site been identified in a watershed or local plan as important for maintaining
water quality?

Rationale for indicator : Not all pollution and water quality problems are identified
AU %AT 1T cuso xAOAO NOAIT EOU i11EOI OET C
efforts sometimes identify wetlands that are important in maintaining existing water
quality. These wetlands provide a value to society that needs to be repladgéthey
are impacted.

To answer this question you will need to seek information from the planning department of
the local jurisdiction where the site is located. Information on regional olocal plans can
often be found on the web site of the city or county in which the site is found. Useful
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basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

developed for it, then you answelYESfor this question. It is assumed that all wetlands

are valuable in a basin where water quality is poor enough to requeé a TMDL. The

$ADAOCOI AT O T £ %AT 1T CUBO xAA OEOA 1 EOOO All OE
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html

L 4.0 Does the Site Have the Potential to Reduce Shoreline Erosion?

Lake-fringe wetlands have a maximum score of only 6 points for the hydrologic functions
instead of 16. The technical review teardeveloping the wetland rating system (Hruby
2004b) concluded that lake-fringe wetlands do not provide hydrologic functions to the
same extent as riverine or depressional wetlands. The function of reducing shoreline
erosion at the local scale was not judged to be as important as reducing peak flows and
reducing erosion at the watershed scale, and should not be scored as highlhake-fringe
wetlands, however,do reduce erosion by dissipating wave energy before it reaches the
shore.

L. 4.1 Average width and characteristics of plants along the lakeshore (do not inclageatic
bed species):

Rationale for indicator : The intent of this question is to characterize how much of
the wetland is covered with plants that provide a physical barrier to waves and
protect the shore from erosion. This protection consists of kb shoreline anchoring
and the dissipation of erosive forces (Adamuand others1991). Wetlands that have
extensive, persistent (especially woodyplants provide protection from waves and
currents associated with large storms that would otherwise penetra deep into the
shoreline (Adamusand others1991). Emergent plants provide some protection but
not as much as the stiffer shrubs and trees.

This characteristic is similar to that used in L1.1 and L1.2, but the grouping ofplants types
and thresholds for scoring are different.If you are familiar with the Cowardin classification
of plantsyou are looking&l O OEA AOAAO OEA Gcerublstubio AA Al AOOE .
0&1 OKDOAARI AThieikdic&@ & based on the Cowardin plant classes.

It is difficult to map the outside edge of a wetland when it is along the shores of a lake
where open water can exénd out for large distances. For this reason the question is
phrased in terms of the width and type oplants found only within the area of shrubs, trees,
and emergents. There are two thresholds fameasuringthe average width ofplants [33 ft
(210m) and 6 ft (2m)], and two thresholds based ormlistance along the shorg%. and ¥4 of

the distance along the shorg For large wetlands along the shores of a lake it may be
necessary to sketch thelants types and average the width by typeFigure 39 gives an
example of such a sketch.
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Area of emergents / Area of shrubs

T N

Average width = 20 ft for /2 of Average width = 35 ft for % of
the distance along the shore the distance along the shore

Figure 39 Estimating width of plants types along the shores of a lake. The average width of shi
35 ft for ¥2 the distance along the shore and the width of emergents is 20 ft for %2 of th
distance. This wetland would score 4 points because more than t&hdesconsists of
shrubs wider than 33ft.

L 5.0 Does the Landscape Have the Potential to Support the Hydrologic
Functions of the Site?

L 5.11Is the lake used by power boats with more than 10 hp?

Rationale for indicator : Boat wakes can be a major source of shoreline erosion
(Maynord and others 2008, review in Asplund 2000). Lakes with boat traffic will
have larger waves than lakes without. Wetlands along the shores of the latter will
provide a higher level of function ly reducing the impact of the larger waves.

To answer this question you will need to know if the lake has any restrictions on power
boats. The local planning department or parks department shddihave this information.

The answer to this question iSINOBIf there is a complete ban on gasoline or diesel motors
on the lake. Many lakes are limited to small outboards of less than 5 bp10 hp. Other

lakes are limited to electric motors only. Irboth cases the answer would also b&NOd
because the speed of these smaller boats is limited and correspondingly their wakes will be
smaller.

The answer to this question should b€YESunless you can provide evidence that the bans
on power boats are pesent.
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L 5.2 Is the fetch on the lake side of the unit at least 1 mile in distance?

Rationale for indicator: The size of wind generated waves on lakes depends on the
fetch. The fetch ishe uninterrupted distance over which the wind blowswithout a
significant change in direction. Lakes with larger fetches will have larger waves.
Wetlands along the shores of lakes with longer fetches will provide a higher level of
function by reducing the impact of the larger waves. The threshold of 1 railvas
chosen because in many lakes such a fetch will generate a wave of approximately 1
in a 20 mph wind.
http://woodshole.er.usgs.gov/staffpages/csherwood/sedx_equations/RunSPMWave.
html

Use a topographic map or scalederial photographto measure the farthest distance to
another shore or obstruction. This is the maximum fetch over which a wincan blow.
Answer YESto this question if the distance is one mile or more.

L 6.0 Are the HydrologicFunctionsPprovided by theSte Valuable toSociety?

L 6.1 Arethere resources, both human and natural, along the shore that can be impacted by
erosion?

Rationale for indicator : Lake-fringe wetlands provide value byprotecting a
shoreline from erosion if there is some resource that could béamagedby this
erosion. For example, houses are often built along a shoreline, and these can be
damaged by shoreline erosion, especially if the house is on a bluff. Buildings,
however, are not the only resource that can be impacted. A mature forest along the
shores of a lale is an important natural resource that provides important habitat.
Shoreline erosion, especially marmade erosion from boat wakes, may topple trees
into the lake and reduce the overall area of this resource.

Users ofthis method must make a qualitative judgment on thevalue of the lake-fringe
wetland in protecting resources from shoreline erosion. Generally, a laleinge wetland
does have value if:

e There are human structures or old growtimature forests within 25 ft of OHWMof
the shore in the unit

e There are nature trails or other paths and recreational activities within 25 ft of
OHWM

The Scoring Form has space to note observations of resources along the shore that do not
meet thecriteria above. If you observe or know of other resources, note this on the form
and score it
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5.6 Water Quality and Hydrologic Functions 8lope
Wetlands6 vdzSaidAaz2ya {GFNIAYy3 gAGK @

S 1.0Does the SitHave the Potential to Improve Water Quai?

Slope wetlands have a maximum score of only 12 points for the water quality functions
instead of 16. The technical review teasthat developed the Washington State Wetland
Rating System concluded that slope wetlands do not improve water quality to tleame
extent as riverine or depressional wetlands because slope wetlands will tend to release
surfacewater fairly quickly. Theyare usuallyless effective at trapping sediment and all the
pollutants associated with sedimentbecause of their topographyand the way water moves
through them.

S 1.1 Characteristics of the average slope of the wetland:

Rationale for indicator : Water velocity decreases with decreasing slope. This
increases the retention time ofsurfacewater in the wetland and the potential for

retaining sediments and associated toxic pollutants. The potential for sediment
deposition andthe retention of toxics by burial increases as the slope decreases
(review in Adamusand others1991).

For this question you will need to estimate the average slope of the wetlanohit. Slope is
measured either in degrees or as a percent (%). In thmethod, we use the latter
measurement (%), which is cakulated as the ratio of the vertical change between two
points and the horizontal distance between the same two points [vertical drop in feet (or
meters) / horizontal distance in feet (or meters)]. For example, a 1 ft drop in elevation
between two pointsthat are 100 ft. apart isa 1% slope, and a 2 foot drop in the same
distance is a 2% slope.

For large wetlands the slope can be estimated from USGS topographic maps of the area.

The change in contour lines can be used to calculate the vertical drop be®svethe top and

bottom edges of the wetlandunit. The horizontal distance can be estimated using the

appropriate scale (printed at the bottom of the map). Local jurisdictions sometimes have
AOOAOGOI 060 T APO OEAO AOA ATl be@drybuseiilin edidatilg A£O EI
the slope.

For small wetlands it will be necessary to estimate the vertical drop visually and the

horizontal distance by pacing or using a tape measure. Visual estimates of the vertical drop

are more accurate if you can finé point of reference near the bottom edge of the wetland.

Stand at the upper edge of the wetland and visualize a horizontal line to a tree, telephone
PDi1TAh T O ATTOEAO PAOOIT AO OEA 11T xAO AACA 1T &
horizontal line intersects the object at the lower edge can be used to estimate the vertical

drop between the upper and lower edges of the wetland (sdégure 40).
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NOTE If you are standing at the upper edge of the wetland looking for a visual marker
at the lower edge, do not forget to subtract your height from the total.

NOTE If the slope of a wetland changes the best way to estimate the average is to
calculate he slope between the upper mostinit boundary and the lowest point on the
boundary. This will average out all the variationsinless the unit has a much higher
slope for a short distance at either end

NOTE If the slope wetland has a ditch along its badm side DO NOT use the bottom of
the ditch for calculating the slope. Use the elevation of the top of the ditch for
calculating the slope.

Figure 40 Estimating the slope of a small slope wetland. The top of a six foot person is about level with
the upper edge of the wetland. The average slope is approximately 6/200 = 0.03 or 3%.

— B e

Upper edge
of wetland

6 ft~The approx;m
““height of a person
standing here "7

Lower edge of wetland

S 1.2Thesoil 2 inches below the surface is a true clay or true organic soil.

Rationale for indicator : Clay soilsand organic soils areboth good indicators that
a wetland can remove a wide range of pollutants from surface water. The uptake (
dissolved phosphorus and toxic compounds through adsorption to soil particles is
highest when soils are high in clay or organic content (Mitsch and Gedisk 1993).
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If the unit is found within an area that is mapped as an organic or clay soils by the NRCS in
their county soil maps you do not need to do any further investigations. Considé¢ne unit

to have clay or organic soils If it is not mapped as an organic or clay soil you will need to
take at least one sample at the site.

To look at the soil dig a small hole within theunit boundary and pick a sample from the
area that is about 2 mches below theduff layer. Usually it is best to sample the soil toward
the middle of the wetland rather than at the edge. Avoid picking up any of the duff or
recent plant material that lies on the surface Determine if the soil is organic or clay. Ijou
are not familiar with procedure s for identifying organic orclay soils a key is provided in
Appendix C.

NOTE The presence of organic or clay soils anywhere within the wetland unit counts.
There is no scaling for this question based on the size thie patch of soil. This
simplification is necessary because it is not possible to develop a reproducible map of
different soils in awetland unit within the time frame for doing the field work.

See the NRCS web page for more descriptions on how to identfganic soils:
ftp://ftp -fc.sc.egov.usda.gov/INSSC/Soil_Taxonomy/keys/2010_Keys_to_Soil_Taronpdf

S 1.3Characteristics of the plants that trap sediments and pollutants:

Rationale for indicator : The intent of this question is to characterize how much of
the wetland is covered with plants that are more effective at improving water quality
in a slope environment. Herbaceous species have, in general, been found to seques
metals and remove oils and other organics better than other plant species (Hammer
1989, and Horner 1992). Furthermore, dense herbaceoysants present the greatest
resistance to the surface flow often found on slope wetlands. Water in this
environment tends to flow very close to the surface and be shallow (not more than a
few inches). Trees and shrubs tend to be widely spaced relative to herbaceous plan
AT A AT \idé & mbxd iesistance to this type of surface flow.

For this question you will need to group theplants found within the wetland into only two

groups: 1) dense, ungrazed, herbaceoysants, and 2) all other types(Figure 41). NOTE

The Cowardin plants types are NOT used for this question. For this question the
herbaceousplants includes the areas of emergenplants as classified by Cowardirand the
herbaceous understory in a shrub or fore® 8 417 NOAI theAttbacEbudpladtd AT OA 6
must cover at least % (75%) of the ground (as opposed to the 30% requirement in the

Cowardin plant classes.

NOTE The best informationon reducing surface flows in a slopés provided bythe
basal crosssectionof the plants. However, this is noteasy tomeasure. The best
indicator we were able to find is an estimate of the cover from a person's height.
Generally, if less than 25% of the ground is visible at6&ft., then there will be a fairly
high stem density and basal cross section to trap sediments and reduce flowis
QuestionS1.3 we differentiate between herbaceous and neherbaceousplants while
in S4.1 itis between rigid, denseplants and other types.
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Unmowedpart of the
wetland covered byluncus

sp.

Figure 41 A slope wetland where dense unmowed, plants are between 1/4 and 1/2 the
area of the wetland.

S 2.0Doesthe Landscape Have the Potential to Support the Water Quality
Function of the Site?

S 2.11s >10% of the buffer area within 150 ft upslope of wetland unit in agricultural, pasture,
residential, commercial, or urban?

Rationale for indicator: Farming, grazing, residential areas, commercial land uses,
and urban areas in general are major sources of pollutants (reviewed in Sheldon anq
others 2005). Thereview also found that a well vegetated buffer 0150 ft will only
remove 60-80% of some polludants from surface runoff into a wetland. Thus,
pollutants from such land uses will probably reach the wetland unit if they are within
150 ft of the unit and upslope of it.

Use your aerial ploto and draw a line around the unit that is 150 ft from the edge of the
unit. The line should be 150 ft upslope of the unit boundary. Answé€¥ESto this question
if you find the listed uses within 150ft of the wetland and they cover more than 10% oftte
polygon upslope of the unit
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S 3.01Is theWater Quality ImprovementProvided by theSte Valuable to
Society?

S 3.1Does the unit discharge directly to a stream, river, or lake that is on the 303(d) list?

Rationale for indicator: Wetlands that discharge directly to these polluted waters
are judged to be more valuable than those that discharge to unpolluted bodies of
water because their role at cleaning up the pollution is critical for reducing further
degradation of water quality.

47 AT OxAO OEEO NOAOOEIT Ui O xEIl TAAA O AAAA
lists all the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wg/303d/2008/index.html . Determine from the aerial

photo if the wetland unit you are rating is within at least 1 mile of any aquatic resource
listed as Categry 2,4, or 5 waters and has a surface water channel, ditch or other
discharge to it.

S 3.2Is the unit in a basin or subasin where another aquatic resource is on the 303(d) list?

Rationale for indicator : Wetlands can mitigate the impacts of pollution even if they
do not discharge directly to a polluted body of water. Wetlands can remove nitrogen
from groundwater as well as surface water. They can also trap airborne pollutants.
Thus, wetlands can providean ecosystem service and value to our society in any basi
and sub-basin that has pollution problems. The removal of pollutants by wetlands is
judged to be more valuable in basins where other aquatic resources are already
polluted. Any further degradaton of these resources could result in irreparable
damage to the ecosystem.

47 AT OxAO OEEO NOAOOEI1T Ui O xEIT TAAA O AAAA
lists all the bodies of waer that do not meet water quality standards(see above).

Determine from the aerial photo if the wetland unit you are rating is in the hydrologic basin

or sub-basin of any aquatic resource listed as Category4£,or 5 waters. To find the

boundaries of hydrologic units in the area consult with the planning department of the

local jurisdiction or use the map of hydrologic units developed by USGS.
http://water.usgs.gov/GIS/huc.html

S 3.3Has the site beendentified in a watershed or local plan as important for maintaining
water quality?

Rationale for indicator : Not all pollution and water quality problems are
EAAT OEEZEAA AU %AT 1T cCcU80 xAOAO NOAI EQ
planning efforts sometimes identify wetlands that are important in maintaining
existing water quality. These wetlands provide a value to society that needs to b
replaced if they are impacted.
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To answer this question you will need to seek information from the planning department of

the local jurisdiction where the site is located. Information on regional or local plans can

often be found on the web site of th city or county in which the site is found. Useful

OOAAOAEOG DEOABDA OBDEARAIAODAAT ho OxAOAO Ni@hAl EOUN G
basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

developed for it, then answer(YESfor this question. It is assumed that all wetlands are

valuable in a basin where water quality is poor enough to require a TMDL. The

$ADAOCOI AT O T £ %AT 1T CUBO xAA OEOA 1 EOOO All OE
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html

S 4.0Does the Site Have the Potential to Reduce Flooding and Stream Erosion?

Slope wetlands have a maximum score of on8/points for the hydrologic functions instead
of 16. The technical review tearathat developed the Washington State Wetland Rating
Systemsconcluded that slope wetlands may provide some velocity reduction but do not
provide flood storage. Thusthey should ke scored less than wetlands that can perform
both aspects of the function.

S 4.1 Characteristics of plants that reduce the velocity of surface flows.

Rationale for indicator : The intent of this question is to characterize how much of the
wetland is covered with plants that provide a physical barrieto sheetflow coming

down the slope. Plantson slopes will reduce peak flows and the velocity of water
during a storm event (U.SGeologic Service,
http://ga.water.usgs.gov/edu/urbaneffects.html , accessed July 31, 2003 The
importance of plants on slopes in reducing flows has been well documented in studies
of logging (Lewis and others2001) though not specifically for slope wetlands. The
assumption is thatplants in slope wetlands play the same role aglants in forested
areas in reducing peak flows.

For this question you will need to estimate the area of two categories pfants found

within the wetland: 1) dense, urcut, rigid plants, and 2) all other plants. This indicator of

plants is not related to any of the Cowardin classesDense means that individual plants

are spaced closely enough that the soil is barely, if at all, (> 75% cover of plants) visible

when looking at it from the height of an average personUncut, means that the height of

the plants has not been significanty redd AA AU COAUEIT ¢ 10 11T xET C8 C
means that the height is less than 6 incheRigid is defined as having stems thick enough

(usually > 1/8 in.) to remain erect during surface flows.

Thereis only onethreshold used to score this charactestic: dense, ungrazedrigid plants
for more than 90% of the area of wetlandFigure 42), The wetland inFigure 41 was
mowed over much of its area, except where théuncus spyvas growing. The mowedlants
were less than 6 ircheshigh, so the only plats that were included for this indicator were
the Juncus
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NOTE This is a simpler version of the questions in the wetland rating system. Only
one answer resulted in a [M]oderate rating of 6 or more points. Asresult the other
guestions were droppedsince all resulted in a [L]Jow rating.

NOTE This description is not species specific becausespecies may be rigid in one
environment and not rigid in another. For example, reed canarygras$ (
arundinaceag can grow very thick and rigid stems imareas with high nutrients. In
other situations, however, it can be very thin (e.gshady environment) and would
easily be bent to the ground by runoff.

Figure 42 A slope wetland with dense, rigid, ungrazed plants (reed canarygrassiacaksp., shrubs
and trees) over more than 90% of its area. The direction of the slope is from the left of the
photograph to the right.

S 5.0Does the Landscape Have the Potential to Support the Hydrologic

Functions of the Site?

S 5.1Ismore than 10% of the buffer area within 150 ft upslope of wetland unit in agricatu
pasture, residential, commercial, or urban land use?

Rationale for indicator : Human land uses tend to destabilize the flows of water in
a watershed. Generally, timan activities reduce infiltration and increase the ruroff
during storm events (review in Sheldon and others 2005). For example, a lawn can
reduce infiltration by as much as 65% (Kelling and Peterson 1975). Thus, a slope
unit located in areas where runoff has increased can provide more velocity reductior
of surface flows than one located in an undeveloped area.
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Use your aerial photo and draw a line around the unit that is 150 ft from thedge of the
unit. The line should be 150 ft upslope of the unit boundary. Answ€¥ESto this question
if you find the listed land uses within 150ft of the wetland and they cover more than 10%
of the polygon.

S 6.0Are theHydrologicFunctionsProvided by theSte Valuable toSociety?

S 6.1Distance to the nearest areas downstream that have flooding problems.

Rationale for indicator : Thevalue ofwetlands in reducing the impacts of flooding
and erosion is based on the presence of human or natural resources that can be
AAi ACAA AU OEAOA pOi AAOOAOS 4EA ETAE
position in the landscape protecs down-gradient resourcesfrom flooding. In

general, the value of a wetland in reducing flood damage is judged to decrease with
the distance downstream because the amount of water flowing through the unit
relative to the overall flows decreases.

If you do not know if floods have caused damage in the sidasin further downstream you
will need to do some research. Your best sources of information on flooding problems are
the emergency planning office in your local governmerdand the local FEMA (Federal
Emergency Management Agency).

Choose the description that best matches conditions around the wetland unit being rated

The wetland reduces velocities that would otherwise impact dowsgradient areas where
flooding has damaged humairor natural resources (e.g.salmon redds)

¢ Inthe sub-basin that is immediately downgradient of unit.
e In a subbasin further down-gradient.

S 6.2Has the site has been identified as important for flood storage or flood conveyance in a
regional flood contol plan?

Rationale for indicator : The values of flood storage and flood conveyance
provided by wetlands are often recognized in regional flood control plans, and
specific sites are mentioned in these plans.

To answer this question contact the jurisdiction in which the site is found to determine if
any regional flood control plans exist. If so, try to determine if the site has been identified
as important or valuable.
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5.7 Habitat FunctiongQuestionsii  NIi A y 3 allHGK
classey

A rapid method such as this one relies on indicators of function that are fixed and present
throughout most of the year (see Chapter 2). As a result it is not possible to actually
monitor the species that use a wetlanghor determine their abundance. The one aspect of
habitat that we can determine is a relative numbefor habitat niches present. The
guestions below describe indicators that represent different habitat niches. The bias
assumption is that wetlands with more niches can provide higher level of the habitat
function than one with fewer. The rating for this function is based on the potential number
of species for which a site can provide habitat.

H 1.0 Does the Site Havthe Potential to Provide Habitat?

H 1.1 Structure of plant community:

Rationale for indicator : More habitat niches are provided within a wetland as the
number of plant communities increases The increased structural complexity

provided by different plants optimizes potential breeding areas, escape, cover, and
food production for the greatest number of species (Hrubpnd others1999). This
increased species richness arising from the increasesdructural diversity also

supports a greater number of terrestrial species in the overall wetland food web
(Hruby and others1999). The Cowardin plants classes are used as indicators of
different types of structure in the plant community. In addition, tle presence of
vertical structure in forested communities is considered a characteristic that increase
habitat complexity and niches.

For this question you will need tomapOE A O# | xadsés/ofldnts in thd wetland and
whether the forested class has different strata present under the canopy. Thknt
community is divided into the following habitat types:

Aquatic bed

Emergent

Scrub/shrub (areas where shrubs have >30% cover)

Forested (@reaswhere trees have >30% cover)

Multiple strata within the forest class. Do theareasmapped as &Cowardin forested
classhaveat leastthree out of the five strata (canopy, subcanopy, shrubs,
herbaceous, moss/groundcover)?

NOTE 1:Eachplant class has to cover more than ¥ acre, or if the wetland is smaller
than 2.5 acres, the threshold is 10% of the area of the wetlan@# | x A QI&nE T &
classesare distinguished on the basis of the uppermost layer gfiants (forest, shrub,
etc.) that provides more than 30% surface covewithin the area of its distribution (see
Section 5.3.
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NOTEZ2: Aquatic bed plants do not always reach the surface and care must be taken to

I1TTE AAT AAOE OEA xAOA0O8O OOOAEAAAS "AAAOOA ~
aquatic bed early in the growing seasoryou mayincorrectly conclude that aquatic bed

plants arenot present if the field visit is made during this time period Therefore,

examine the pond bottom in areas of open water for evidence of aquatic bed

species that have senesced. If a wetland is being rated very late in the growing

season, when either the standig water is gone or very limited in extent, examine

mudflats and adjacent vegetated areas for the presence of dried aquatic bed species.

NOTE3: If aplant classis distributed in several patches, the patches can be added
together to meet the size threshold.However, the patches have to be large enough so
that no more than 10 are needed to meet the size threshold. For example, if 15 patches
of shrubs are needed to meet the size threshold then the unit does NOT have a
scrub/shrub class.

NOTE 4: Count how many strata (i.e.canopy, subcanopy, shrubs, herbaceous,
moss/groundcover) are present in forested areas of the wetland. If three or more of the
five strata are present, record this on the field form.

NOTE 5: Each stratum (canopy, subcanopy, shrub, herbaceous, or groundcover) has to

AT OAO AO 1 AAGO ¢mb 1T £ OEA CcOI O1T A xEOEET OEA
at it from above. If the field visit is during the winter you will haveto estimate cover

based on your exgctation of what the plants would cover when in full leaf.

H 1.2 Hydroperiods

Rationale for indicator: Many aquatic species have their life cycles keyed to different
water regimes(e.g.,permanent, seasonal, or saturated conditiods A number of
different water regimes ina wetland will, therefore, support more species thara
wetland with fewer water regimes. For example, some species are toleramitpermanent
pools, while others can live in pools that are temporary (Wigginand others 1980).

For this question you will need to identify areas in the wetland with different water

regimes. You are looking for areas with different patterns of flooding or saturation. For
example, doegart of the wetland have surface ponding only for a very short time (we call
this occasionally flooded) or are there areas that have surface water all year (permanently
flooded). The purpose is to identify the wettest water regime within different areasfahe
wetland unit. Thus, an area that is seasonally flooded, but only saturated during the field
OEOEO ET OEA 0O0ii Aoh x1 OI A OOEITocovhnihtheAAOACT OEU
water regime has to cover more than 10% of the wetland or %2 acre.  This includes
streams and rivers. Often there issmall stream in a depressional wetland or along the
side of a riverine one but itcannot be counted because the total area between the banks of
the stream that is in the unit or adjacent to it does not medhe size threshold.
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The six water regimes that you need to identify are:

Permanently Flooded or Inundated < Surface water covers the land surface throughout
the year, in most years.

NOTE: During high water in the winter and spring, it may be difficultto determine the
area that would be permanently flooded during the summer dry period. One indicator of
permanent water is an area of open water without plants inside the zone of seasonal
inundation. Aerial photos taken during the summer may also show aas of permanent
water.

Seasonally Flooded or Inundated ? Surface water is present for extended periods (for
more than 2 consecutive months during a year), especially early in the growing season, but
is absent by the end of the season in most years. During the summer dry season it may be
difficult to determin e the area that is seasonally inundated. Use the indicators described in
D1.4 to help you determine areas that are seasonally flooded or inundated.

Occasionally Flooded or Inundated 2 Surface water is present for brief periods of less
than two months during the growing season, but the water table usually lies below the soll
surface for most of the season. Plants that grow in both uplands and wetlands are
characteristic of this water regime (facultative).

Saturated ? The soil is saturated near the surfee for long enough to create a wetland, but
surface water is seldom present. The latter criterion separates saturated areas from
inundated areas. In this case, there will be no signs of inundation on plant stems or surface
depressions.

Permanently Flow ing Stream 2 The wetland unit contains a river, stream, channel, or
ditch with water flowing in it throughout the year within its boundaries or along one edge
(most often in a riverine situation).

Intermittently Flowing Stream 2 The wetland unit contairs a river, stream, channel, or
ditch in which water flow is intermittent or seasonal within its boundaries or along one
edge.

Figure 20 shows a hypothetical wetland with two water regimesz permanently flooded
and seasonally flooded.Figure 43 shows a plotograph of a slope wetland, also with two
water regimes- some areas areccasionally flooded from sheet flow during storms and
the rest issaturated from subsurface flows. Figure 44 shows a depressional wetland with
three water regimes.

NOTEL: Wetlands that are classified asake-fringe or Freshwater Tidal Fringe are
scored 2 points for this question . The water regimes in these two types of wetlands
do not fit the descriptions above or are too difficult to determine in the field.

NOTEZ2: An area (polygon) within a wetland unit being rated can only have one
hydroperiod. Different areas within a unit, however, may have different hydroperiods.
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NOTE3: You should map the hydroperiods as they would appear at the wettest time of
the year.

NOTE4: A drawing such as Figur@0 should be made on a copy of the aerial
photograph or map outlining the different hydroperiods. Such a drawing will reduce
common errors (e.g, failure to confirm the size threshold or counting the same area as
having two hydroperiods).

NOTES: Depressional wetlands often have their water regimes in concentric rings. In
addition to permanently ponded and seasonally ponded, a wetland could have an
additional ring that is occasionally ponded and then even just saturated.o count,

however, each of these hydroperiods needs to meet the size threshold. Slope wetlands
often have only a saturated hydroperiod and if they get surface runoff then they have

O1 AAAGET T Al 6 OOOZFAAA EIT O1 AAOEIT T, ordaRe frindel 1 8
wetlands that are joined to slope wetlands you need to record the hydroperiods of the
area classified as slope as well as those with another classification.

NOTE 6:Many streams in wetlands however cannot be counted because the area of the
stream where the water flows does not meet the size threshold.

Areas that have
no surface water
present bu are
Gal GdzNF
during most of
the year.

Small depressions thai
fill with surface water
after storms. These

I NSl & | NB
Fft22RSRXZ¢
least 10% of the unit.

Figure 43 Slope wetland with two water regimes.
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Figure 44 A large
depressionaWetland
with three water
regimes: permanently
flooded, seasonally
flooded, and
occasionally flooded.
The areas that are
seasonally and
occasionally flooded are
found around the outer
edge of the wetland.

H 1.3 Richness of Plant Species:

Rationale for indicator : The number of plant species present in a wetland reflects th
potential number of niches available for invertebrates, birds, and mammals. The total
number of animal species in a wetland is expected to increase as the number of plant
species increasesHruby and others1999). For example, the number of invertebrate
species is directly linked to the number of plant species (Knops and others 19990his
indicator includes both native and nonnative plant species (with the exceptions noted
below) becauseboth provide habitat for invertebrate and vertebrate species. Th&ur
aggressivespecies excluded from the count tend to form large monroultures that
exclude other species and reduce the structural richness of the habitat.

As you walk through the wetlandunit keep a list of the patches of different plant species
you find. You should count both wetland and upland plants. Howeverpy include only
species that form patches that cover at &st 10 square feetwithin the unit. Different
patches of the same species can be combined to meet the size threshdlldis threshold
was established to reduce the variability among users with different levels of expertise in
identifying plants.

You shoud try to identify plants, but keying them out is not necessary. All you need to

track is the total number, so you can identify species as Species 1, Species 2, etc. In order to
capture the full range of plant species present during the year, record agpecies that are
OAAAAG AT A OAAT Cl EUAAIT U AE £Am&é&dd3Ghregbidsio T OEAO
keep in mind: 20 or more species,-49, and less than 5 species. If you count more than 19
speciesyou do not need to continue identifying plants.
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For this question the following species aré&dOT TO BE INCLUDEIN the total: Eurasian
water-milfoil ( Myriophyllum spicatun), reed canarygrass Phalaris arundinaceag Purple
Loosestrife (Lythrum salicaria), andCanadian thistle Circium arvensg These species were
judged to reduce the number of niches present in a wetland by the team of wetland
scientists who developed this indicator.

H 1.4 Interspersion of Habitats:

Rationale for indicator: In gereral, interspersion among different physical structures
(e.g, open water) andclassesof plants (e.g, aquatic bed, emergenplants, shrubg
increases the suitability fordifferent guilds of wildlife by increasing the number of
ecological niches (Hrubyand others 1999). For example, a higher diversity of plant
forms is likely to support a higher diversity of macreinvertebrates (Chapman 1966,
Dvorak and Best 1982, Lodge 1985).

In question H.1.1you determined how many differentCowardin plant classesare present

in the unit being rated. This question uses ik information and also asks you to identify if

there are any areas of open water inhe unit (open mears without plants on or above the

water surface during the spring, summer, or fall). You are asked@A OA OEA OET OAOQOT
between these structural characteristics of the wetland. The diagrams on tifield form

show what is meant byratings of High, Medium, Low, or None. Eagwolygonwith a

different shading represents a differentplant classor open water.

To answer this question first considele £ OEA ET OAOOPAOOEIT A&AAI1 O EI
ratings. If the wetland has only oe class of plantspresent (questionH 1.1) and no open

water, it will always be rated as NONE (seleigure 45). If the wetland has fourmplant classes

(from question H 1.1), or three plant classesand open water it will always be rated as

HIGH. Figure 44 is a depressional wetland with open water, emergent, aquatic bed, shrub

and forest classes. Thus, it automatically rates a HIGHhe only time you will have to

make a decision is when the wetland has two or threfypes of structure that provide

habitat.

Additional notesfor determining the interspersion are:

e Lake-fringe wetlands will always haveat leasttwo categories of structure (open
water and oneclassof plants).
e A wetland with a meandering, unvegetated, stream (seasonal or permanent) should
be rated MODERATE if it has only onglant class or HIGH if it has two or more.
e Several isolated patches of one structural category (e.patches of open water)
OET O A AA AT 1 OEAAOAA OEA OAI A AO TTA ODPAOA
In scoring units with two types of structure the difference between LOW and MODERATE
interspersion is the amount of edge habitat between the structures. Units with convoluted
edges are scored moderate. Those with relatively straight edges are scotedW. For units

with three types of structure the same criterion is used to differentiate between a
MODERATE and HIGH scoring.
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Figure 45 A depressional wetland with only one class of plants and no open water. The interspersion is
rated as NONE

H 1.5 Special Habitat Features:

Rationale for indicator : There are certain habitat features in a wetland that
provide refuge and resources for many different species. The presence of these
features increases the potential that the wetlanavill provide a wide range of
habitats (Hruby and others1999). These special features include:

1) Large downed woody debris in the wetlandhat provides major niches for
decomposers (i.e.bacteria and fungi) and invertebates,

2) Shagsthat provide perches and cavitiedor birds and other animals,

3) Undercut banks that provide protection for fish and amphibians

4) Stable,steep banks of fine material that might be used by aquatic mammals
for denning,

5) Thin-stemmed plants that provide structure on which amphibians an lay
their eggs, and

6) A plant community that does not have aggressive (invasive) species. This
indicates the wetland unit is relatively undisturbed.

Record the presence of any the followig special habitat features within the wetlandon the
Scoiing Form:

¢ Large woody debris within the wetland that is more than 4 inches in diameter at the
baseand more than 6 ftlong (Figure 46).
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e Snags present in the wetland that are more than 4 inches in diameter at breast height
(Figure 46). The snag has to have beenQooted 6in the wetland to count . Fence
posts or other vertical poststhat meet the size threshold can be counted.

¢ Steep bankf fine material for denning, or evidence of use of the wetland by beaver
or muskrat. Banks need to be aleast 33 ft long, 2 ft high within or immediately
adjacent to the wetland and have the following characteristicsat leasta 30 degrees
slope, withat least a 3 ft depth of fine soil such as sand, silt, or cla9R,Evidencethe
area has been recently used by beaver, suchd®wvned trees and shrubswith teeth
marks, andwhere the wood has not turned gray yetFigure 47). Evidence of grazing
or activity by muskrat does not count because mnay bethe result of Nutria, an
invasive aquatic mammal. It is very difficult to differentiate between these two
species in the field.

e At least ¥ acre of thinstemmed persistentplants or woody branchesthat are in areas
that are permanently or seasonally inundated These plantsprovide egglaying
structure s for amphibians. A ¥4 acre of such plants provideptimal conditions for
egglaying (K. Richter, personal communications)and aunit will score a point only if
this criterion is met. This does not mean that a wetland does not provide amphibian
habitat in the absence of this; just that wetlangbrovides better habitat if these
conditions are present

e The cover of hvasive plantsis less than 5% within EACHstratum presentin the unit.
The five possible strata arecanopy,sub-canopy, shrubherbaceougsemergent, and
ground-cover. For example, a forested wetland with a 100% canopy of native species
but with an understory of reed cararygrass that covered 70% of the ground would
notqualifU £ O OEEO AEAOAAOAOEOOEAS 4EA OPAAEAC
answering this question are as follows:

Circium arvensd Canadian thistle)

Rubus laciniatus(evergreen blackberry)

Rubusdiscolor (Himalayan blackberry)

Polygonum cuspidatuniJapanese knotweed)

Polygonum sachalinenségiant knotweed)

Polygonum cuspidatum x sachalinen@eybrid of Japanese and giant

knotweeds)

Lysimachia vulgariggarden loosestrife)

Lythrum salicaria (purpl e loosestrife)

Myriophyllum spicatum (Eurasianmilfoil)

Phalaris arundinaceae (reed canarygrass)

Phragmites australis (common reed)

Tamarix spp.( either Tamarix ramosissima and/or T. parviflora, salt cedar
Only the species on tIs list count as invasive This is the list on which the experts
developing and reviewing the rating system could agree. Other species may be
considered invasive by one of more botanists but we could not achieve consensus to
include any others on the list.
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Check off each halat feature on the data form. Ad the total number of checksand record
that as a score in the righthand column.

Figure 46:
Large woody debris and
shags in wetland

Figure 47

Evidence of beaver
activity. Note the conical
shape of the cut.
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