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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 procesg 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 of a mitigation project can also be determined by using any other method
OEAO AAAOAGROAGOGHE ADIGTEAUS

The Credit-Debit Method is based ontie Washington State Wetland Rating System for
EasternWashington (Ecology publication #0406-15). It also incorporates some
refinements in characterizing functions and values that have been developed since then,
and that have been summarized ifHruby (2009). Developing rapid methods for analyzing
upland riparian functions and values. Environmental Management 43:1219243 ]

The ecological functions of wetlands that provide value to society fall into three major
groups: 1) hydrologic 2) improving water quality, and 3) habitat and maintaining food
webs. Functions are first scored based on: 1) the 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 eachuiction may have for society. Each aspect of the function is
then transformed to a qualitative 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 vea much mitigation is needed. The gains in functions and
values at a mitigation site are compared to the losses at the impact site to determine if the
Ofl-iet-l T 006 DI 1T EAU EO AAET C 1 A0S

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

OOAT O&I OI AA ET O1 Ap1AE] QOXARS olbaintgAediat tAEAADAC Aitd Dl
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however, are not intended to representa quantitative measure of loss or gain in functions

Rather, theresults provide qualitative ratings of the functions that 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 erahgered 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 offederal laws (Section 10 and Section 404 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 after all appropriateand 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 value$is aFederaland Statepolicy goal that
emergedin 1989 and hasbeen a mainstay of land use regulations since th¢NRC 2001)

To date, the(o net lossdpolicy hasbeen interpreted to meanthat wetlands shouldbe
conserved wherever possible, and thatvetlands converted to other usesmust be offset
through compensatorymitigation to provide the same functions and values that have been
lost. However, the National Academy of Sciences has concluded that mitigation projects
have not met the policygoal despite someprogress in the last 20 yeargNRC 2001)

Many tools have keen 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 expertsione during one visit to the wetland
Managersof 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
andvalues 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 Mitigatiorin Eastern WA Final Report August 2012



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

The purpose of he method described in this document is to provide a tool by which

applicants and regulators can determine ifctions taken to mitigate an impact to wetlands

will adequately replace the functions and values lostlt is based on the Washington State

Wetland Rating System folEasternWashington (Ecology publication #0406-15). The

method also incorporatesimprovements in rating functions and valueghat have been

AROAT T BAA &£ O OOADPEAS I AOET AO OET AA OEAT AT A
Chapter 2 provides an introduction torapid methodsused in Washington Statand their

calibration. Chapter3 describes the process usetbr estimating losses in functions that

result from impacts to wetlands and the gains that can be achieved througlompensatory

i EOECAOQEIT 8 #EADPOAOO t AT A v AOA OEA OEEAI A
gains and losses in functions and valuesAppendicesA and E contain the worksheets for

rating functions and values and then calculating the gains drlosses in functions.

This method is suitable only for freshwater vegetated wetlands as defined by state and
federal delineation manuals. It should not be used for streams, or upland riparian areas.
Furthermore, the ratings of functions and values valid only for entire wetland units as
defined in Chapter 4. As of August 2012, no rapid methods have been calibrated for the
wetlands in the State that can rate small sulareas 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 proection in the State of Washington. The first
guidance 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 and mitigation. For example, the current
version of the wetland rating system foreasternWashington published in 2004 (Ecology
publication #04-06-15) is the secondrevision of this guide, and the 2006 joint agency guid
for developing mitigation plans (Ecology publication #0606-11b) is an update of the 1994
joint agency publication on the same topic (Ecology publication #929).

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

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 2



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

jurisdictions.

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

most commonly used approaclkesto 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 functionand 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, itistheonyOOAPEAS6 | AOET A AOAEI AAT A EIl
peer review and been calibrated to wetlands in the State. Studies done using other
indicator-based methods all conclude that results are not accurate unless they are
calibrated for the wetlands within 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, Co
and others 2008). The CrediDebit Method was cabrated in 120 wetlands in
western Washington and 91 wetlands in eastern Washington.

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

calculated. Past guidance (Ecology publication #086-008) recommends that Wetland

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

used as factors in calculating the area of mitigation requireldd EEO EO AAI T AA OEA
OAOEIT 6 AT A EO OOi i AOEUAA AO OEA AAOAO 1T &£ 1 EOQE
altered or lost. The mitigation ratio will probably remain one wayto establish the

adequacy of a 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 values for

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

i AGETA T1T 11TTCAO OOAO AOAA AO OEA OAOOOAT Auo
project. It does use area as a factobut includes a score for the rating of a function to

AAEET A OE A4 ORA® OIORA AAUBGO A 1PA (E 1 E@radiiod tillludes theA A O A
type of mitigation, the risk of failure, and the temporal loss of funadns as factors in the

calculations. The values assigned to these latter factors, however, have been modified

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

discussion in Chaptei3).
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This final draft of the CreditDebit Method has undergone two-step review process. The
operational draft released in August 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 experts.

1.3 Process for Selecting a Mitigation Site

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

called @cosystemserviced q 11 66 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.
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Figure 1The technical questions that need to be addressed when devejopétland
compensation projectsOther Department of Ecology guidandecumentson the
subjectsare 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: ihlsite be sustainable and
will mitigation actiongmprove ecological processes at a watershed scale?

Methods for analyzing landscape processes
https://fortress.wa.gov/ecy/publications/summarypages/1006014.hitm
https://fortress.wa.gov/ecy/publications/summarypages/0506027.htmi

Guide for Selecting Sites Using a Watershed Approach
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html

Does the mitigation site have constraints that might prevent yot
from improving the functions you need to replace?

Guide for Selecting Sitéssing a Watershedpbroach
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html

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

Develop a mitigation plan for the site

Guide for developing mitigation plans
https://fortress.wa.gov/ecy/publications/summarypages/0606011b.ht
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1.4 How the Method Works

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

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

Classify the wetland using théHydrogeomorphic (HGM) classification (Chapter5)
Rate the functions and values being lost (Chapté&; and Appendix A

Estimate the amount of mitigation you will need (DebitdNorksheet in Appendix E)
Choose a possible mitigation site and develop an outline of the actions you propose
for creation, re-establishment, rehabilitation, enhancement, and or 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 guide before filling out the form. First, you need to
be sure that the correct form is being used. For this reason, s important to understand
the system used to classify wetlands (see Chapt®y.

Three functions of wetlands are characterized; hydrologic 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 scéoe 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 functions ofwetlands will vary from as little as fifteen

minutes to several hours. Several of the questions the Scoring Formare best answered
by using aerial photographstopographic maps, other documents, or a combination of these
resources with field observations. 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.
Someof the questions cannot be answered if the ground is covered with snoav the

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 Needed to Complete the Iror

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 differences irthe landscape We ecommend that
knowledgeable environmental consultants or wetland experts be used @nalyzemost
sites, particularly the larger and more complex ones.
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In addition, users of this method should be familiar with the Washington State Wetland
Rating system forEasternWashington, and have taken the training provided by the
Department of Ecologyon using the rating system Most of the data needed to fill outhe
Scoring Form (>90%) are also found on the form used in the Washington State Wetland

Rating System

Users of the CreditDebit Method who have not taken the training on the wetland rating
system can expect thatpn the average, their scores for thefunctions will be off by at least
1 point. This is based on data collected during the calibration of the wetland rating systen
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%.
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CHAPTER 2

Modeling Functions and Valuesm ThisRapid
Method

2.1 TheSructure of the Method

Rapid methods for analyzing the environment often use data that are both glitative and
guantitative. The analyses may also involve numeric models that in themselves represent
gualitative, multi-criteria, decision tools (Hruby 1999). As a result, generating a single
score or index for a wetland function requires algorithms (rués that are similar to
equations), for combining different characteristics that may not be mathematically
compatible. Qualitative data and quantitative data both have to be transformed into
ordinal numbers so they can be combined. In the method describ&ére, wetland

functions are first scored using ordinal numbers based on three separate aspects of a
function (Site Potential, Landscape Potential, and Value). Each aspect is then rated as
[H]igh, [M]edium, and [L]Jow based on the sum of the ordinal numbet The ratings are
combined using a decision matrix that assigns final scores to each function (see first page of
the field form in Appendix A).

The three aspects of functions used to rate it are: 1) the potential of the site to provide

each of function 2) the potential the landscape has to maintain the function at the site

scale, and 3) the value each function may have for society at that location. Each aspect of a
function is scored, but the score is transformed to a qualitative rating of high, medmy or

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

AEA NOAOGOGEITO AT A OAIT OETCc 1T &£ OGEA OOEOA bl 6A1 O
001 OAT OEAIl 6 OOAA ET OEA 7 AOE&E®DR®EHWaslingtdnOA 7 A0I
(Ecology publication #04-06-p v J 8 4EA O1 BDP1T OOO1 EOGUS OAIT OA AEOI
however, is not used. Rather, the information once provided by the opportunity score is

expanded into two categories. FunctionsareratedbdsA 1T 1T OEAEO O1 AT AOAADPA
AT A OEA OOAI OAOGe EIT OOAAA T £ 1 pP1 0001 EOUS 4 EA
the objectives of this method.

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)
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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 processesProcessesre dynamic andcan occur at all geographic scales
Thus thefunctions 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 tgradient development
This changes the effectiveness of the wetland at storing overbank flood wat€gis
hydrologic function).

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

AA AT T OEAAOAA A OAT 1 0011 6 ehusedhEha &ieni@T AOET 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 calleddisturbanceby ecologists (Daleand

others. 2000). The type, intensity, and aration of disturbances cansignificantly change
environmental processegDale and others. 2000), and thereby wetland functions

Climate, geology, and the topographgre major processesn a watershedthat control how
water, sediment, and nutrients move.Theseprocesses along with factors that occur within
the boundary of a wetland, control the functions performed by the wetlandlf human
activities change these processes in a watershed then the functions in a wetland will also
change(Sheldon and othes 2005). 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 society fall into three major groups: 1)
hydrologic [e.g. flood storage]2) improvin g water quality, and 3) habitat and maintaining
food webs. Each of these can be sdivided into separate functions For example,
hydrologic functions may include flood storage, velocity reduction, groundwater recharge,
and de-synchronization of flood-flows (Hruby 2001). The method described here
characterizes only the three groups of functions to maintain consistency with th&ating
system on which it is basedHruby 2004a).

In @apiddomethods such as this one, functions and values are analyzed bya&rsng a

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

environmental indicators. Indicators are easily observable characteristics that are

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

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

describe the structure of the ecosystem or its physical or geologic properties (Brinson and
others 1995). Indicators, unfortunately, cannot reflect actual rates at which functionga
PDAOA&EI Oif AA AAAAOGOA OAOAO AAT AEAT CA ET OEI A8
developed such that indicators can be used as shortcuts to judge whether functions are

~ ~ '~ N N s oA

I AAODOOET ¢ AO ADRRIOHPEANROA 1T AOATI 06 |
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2.3 The Values of Fctions

The three basic functions rated in theCredit-Debit method are all considered to be valuable
and need to be replaced if lost.In Washington State the wetland functionghat are
addressed inthe tools developed by Ecologgre defined as the ecolgical processes that
provide services/values to society(Hruby 2001). This is a subset othe possible functions
wetlands perform. Thereare many ecological processes that amot usually considered of
any significant value to society (e.g. providing hatat 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 &EO1 AGETIT O AOA Ai1 OEAAOAA Oi
sub-unit of the method is to rate the values relative to other wetlands in the landscape. The
value part of the score is intended to highlight those wetlands where a function is more
valuable to society because of factors in the surrounding landscape. For example,dioo
storage is more valuable in a watershed where flooding causes major damage than in a
watershed without flooding. A wetland that is moderately effective at cleaning up
pollutants is assigned a higher value if it is in a watershed that already does not etevater
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 habifor other
wetland dependent species since society has passed laws that give preference and added
value to T/E species.

2.4 Calibrating the indicators

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

types:

e Those present at the site itself (indicators of site potential).
Those found in the surrounding landscape (indicators of landscape potential).
¢ Those hat indicate the function performed is providing some value to society
(indicators of value).

Data on each indicator were collected at a minimum df5 sites for eachHydrogeomorphic
(ass of wetlands. Sites were chosen to represent the widest possibénge of
environmental conditions found in the class. Data on some of the indicators could be
collected from scaling and mapping 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 important indicators of functioould not
be used because they could not be measured within the time allocated,cauld not

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 10
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be collected with reproducible resultsby 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 measuitin the field. The indicatos of organic
and clay soils therefore had to be simplified. First, users are asked to determire
organic soilsor clay soils are presenin the unit based on the mapping done by the
National Resouce Conservation Service (RCS) If it is not mapped users are asked
to perform one simple field testto determine if the soil meets theNRCS criteria If
the organicor clay content does not meet the percent needed to classify it as an
organic soilor clay soil, the unit isconsidered not to have the indicator In 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 indicator collected at the reference sites are then sorted based on
the values representingthe highest level of function to the lowest in 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 frongraphical analyses of the distribution of
scores of all sites. The goal was to ensure a relatively even distribution of ratings
among the calibration sites. Although statistical methods are being developed for
multi -criteria decision models (e.g. Fergusn and others 2007, Fuller and others
2008), these methods are not yet applicable to a categorization that incorporates
values, special characteristics, as well as quantitative indicators.

4. Developingan independent, and qualitative, assessment of tnowell 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 indicators and the scaling within an indicatomtget the best fit
to 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 theAdequacy of Wetland
Mitigation

Stes for mitigation in easternWashington 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 ApproadbcologyPublication # #10-06-007
https://fortress.wa.gov/ecy/publications/summarypages/1006007. html )

The adequacy of a mitigation project is estimated by filling 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). Appendix A has the worksheets for scoring the functions at both the impact and

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

£O01T AOCEIT 1 08 I POT EAAO EO OOOAITT U AAAI AA AAARNO
£O01 AOGET 1T O AOA EECEAO OEAT OEA ThédddlduBtdods OAT OAO
however, are not intended to represent arexactmeasure of loss ogain in functions. Even

though the method uses numbers, it dependsn qualitative ratings of the level 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 project will 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 method does not change any
requirements given in the 404(b)(1) Guidelines or other applicable regulations regarding
avoidance, sequencing, minimization, etc. Slurequirements need to be addressed
independently of this method.

NOTE The CreditDebit Method should not be used in developing design criteria for a
mitigation plan because it does not provide enough detail. For guidance on developing
mitigation planO D1 AAOA OAA % AT 11 CU8O COEAA 11 OEEO
06-011b, https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html ).
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This method isnot appropriate for:

e Projects planning to use a mitigation bank, unless the method is specified in the
enabling documents for the bank.

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

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

3. 1Information Neededto do the Calculations

You will need the following information to determine if the compensatory mitigation you o
are planning is adequate to replace the functions and valuési 0O AO OEA OEI PAA O«

1. Mitigation Plan

You will need to develop araft mitigation plan that provides enough detailto properly fill
out the worksheets and estimate the mitigation credits available. The plan should be
prepared according to the gidance developed by Ecology, the Corps, and EPA
(https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html ).

2. Score for Functions at Impact site

You will need b scorethe functions of the wetland being altered before the impacts are
sustained using theScoring Formdescribed in Chapter5. The scoring has to be based on
A OxAOI AT A O1T EOG6 AOThi heEibd idnat sdehtifically vail @ yod
score only the area that will sustain the impacts (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 Resulting From Mitigation

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

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

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

proposed mitigation site is already a wetland (e.g. you are doingeabilitation or

enhancement) you will need to score the functions for the existing conditions as wellhe

scoring again hastobebasedi A OxAO1I AT A OTEOH AO AAAEEIT AA EI

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 AUG6 Ain B atumber cQleuanOB AKIBET O 8 6 ) O OADPOAOAT «
rating of wetland function assigned to one acre. The size of the impact or proposed

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

needed. For gample, a wetland may score 7 points for habitat functions on th&coring
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Form. If the footprint of the impact is 0.5 acres, the amount of mitigation required is 3.5
acre-points.

Debits: Debits are theamount of mitigation, in acrepoints, needed to repace the functiors
lost. 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 functionsmeasured in acrepoints, 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. If different types of mitigation are proposed for different areas of a site,
then each such area will need a separate calculation of credits (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. The credits are then totaled to
calculate the overall credits generated by the mitigation plan. In addition, if mitigation is
proposed for different sites, then a worksheet should be prepared for eh site and the
credits for each function added together to determine if the mitigation is adequate.

You will be calculating three separate values for credits: one for each of the three
functions (improving water quality, hydrologic functions, andhabitat 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 td8ng from
the impactfor each of the three functions individually.  Thus,

CreditSimproving water quaiity >= DeDbitSimproving water quality
CreditS hydrologic function ~ >=  DeDbitSnydrologic function
CreditS habitat function >=  DebitSnaitat function

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

NOTE: It may also 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 anotherpr where other data exist showingone
function is more valuable than another.
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4. Maps and aerial photographs

Some of the inbrmation 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 the Scoring Form.

The amount of mitigation required (debits) and the amount of mitigation achieved (credits)
depends on the types of plants at both the impacted site and the mitigation site. Itis
important therefore to map the Cowardin plant classes within the wetland being impacted
and at the mitigation ste. Use the procedures for mapping Cowardin classes that are
described in Section 5.2.

You will also need to map separately the areas that will be created or-established from
those that will be rehabilitated or enhanced. Credits will be calculateceparately for each
type of mitigation.

3.2 Calculating-osses in Functions and Valu@ebits
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 to establish a wetland unifThe procedures for
collecting the data needed to fill out the Scoring Form are described in Chapter 5. Finally,
transfer the ratings and scores fronthe first page of the scoring sheet to the Debit
Worksheet.

Temporal Loss Factors

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 concurrenglwith the

impacts (reviewed in Sheldon and others 2005). If functions are replaced only to the level
presentat the impact site there will be a net loss of functionfor the project (Figure 2).

@ 16
Figure 2 (from Bendor 2009):
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Regulators often require compensation for such temporal losses in functions by increasing
the size of the mitigation needed (Bendog Tt m w d 8 4EEO EO ETT x1
which is currently defined as the ratio of the area of mitigation required to 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 wetlands.These ratios are based on area only, not functions.
There have been suggestions that such ratios are too low (Bendor 200 but the ones
recommended by Ecology were used as the starting point in developing temporal loss
factors (ratios) in this method.

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

If a mitigation projectis done in advance of an impact we can assume the overall temporal
losses will be reduced. Some of the functions such as the hydrologic ones can be
established fairly early in the evolution of a mitigation site.Thus, thetemporal loss factor

is set at 125:1for advance mitigationrather than 1.5:1.

On the other hand, if a mitigation project is delayed, and impacts are incurred before a
mitigation project is installed, there is an increase in the temporal losses. Thus, the
temporal loss factor is inceased for projects that are delayed. To avoid a higher temporal
loss factor, the physical alterations at mitigation site have to be completed within one year
of the impacts. The plantings, however, may be delayed by up to 2 years if needed to
optimize conditions for success.Construction that is not completed in this time frame has a
higher temporal loss factor. A dynamic modeling of temporal losses in functions has
indicated that delays of more than 10 years will always result in a net loss and canrim
corrected by increasing the ratios even to 100:1 or higher (Bendor 2009).

NOTE:The ratings, scoring and calculations are valid for onlfjve years because wetlands
and their functions will change with time. If delays in the construction of the sitare more
than 5 years the mitigation plan will probably have to be renegotiated and the calculation
re-done. This time limit was chosen to be consistent withime that the U.S. Army Corps of
Engineerconsiderswetland 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 functions. The hydrologic functions of
depressional wetlands however,can sometimes be created or restored to the proposed
levels as sooras the project is constructed.In this wetland class, the function depends
mostly on the amount of storage in the unit and the characteristics of its outlet. These
are characteristics of a depressional wetland that can be established at the time of

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 16

AO



construction. It may be possible to negotiate a lower temporal loss factor for the
hydrologic functions on a caséby-case basis. In this case you will need to demonstrate
how the hydrologic functions will be restored at the time of construction. Factors that
need to be discussed include, but are not limited to:

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

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

3. Evidence that excavations will not pierce aqudrds that could drain the wetland.

A reduction in the temporal loss factor for the hydrologic functions, however, is generally
not appropriate for riverine, lake-fringe, or slope wetlands. The hydrologic functions in
these HGM classes partially depend dhe structure of the plant community, and this can
take several years to develop.

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 wetlands. The Army Corps of Engineers,
the U.S. Environmental Protection Agency, and Ecology divide temporary impacts into two
categories: those that can be considered shetérm and those that are longterm. The
definitions below are based on those from the interagency guid@/etland Mitigation in
Washington State: Part 1: Agency Policies and Guidafitmlogy publication #06-06-011a).

Short-term temporary impacts last for a limited time. In general, an 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 emergent vegetationthat is cut will usually return
within one growing season if the disturbance is not severeCutting shrub species that are
fast growing, such as willow, may also be considered as shaerm temporary impacts.

The cutting of foreststhat take decades to grow, however, is not considered shetgérm.
Compensatory mitigation is often notrequired for short-term temporary impacts.

Long-term temporary impacts last for more than one year but the loss of functions will
eventually be restaed over time. Long-term temporary impacts or alterationsalsocarry a
risk of permanent lossif the ecosystem is changed. Examples includeils 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 sotgrd 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 levels, the
mitigation site would have the same scores as the site before the impacts. The only
additional mitigation needed would be to compensate for the temporal lossf dunctions
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 to be cut or mowed on a

regular basis to provide access for service. In this case, the future condition of the re

AOOAAT EOGEAA OEOA AAT 111U AA OAT OAA AAOGAA 11
indicators on the form basd on a description of the conditions at the site 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 pipeline
through a dope wetland may create a raised berm that impounds water and 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 whatthey were before the impact.
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3.3 Calculatingsains in Functions and Valu&soposed
Through Mitigation(Credits Worksheet)

The increases in wetland functions and values that result from mitigation activities are
calculated the same way as the Delsit If a project establishes a wetland from an upland
(also known as creation), or reestablishes a wetland, then it is assumed that the mitigation
site had no wetland functions to 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 scores for
OEA xAOI ATA OTEO AT A OEA EOOOOA OAT OAQs
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 rmer
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 presentEnhancementis undertakenfor
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 proportionf openwater to influence
hydroperiods, or some combination of theseEnhancement resultsn a change in some
wetland functions and can lead to a decline in other wetlanfilinctions, but does not result
in a gain in wetland acres.

Rehabilitation. The manipulation of the physical, chemical, or biological characteristiosf a
site with the goal of repairing natural or historic functions and processes of 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 but
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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 mitigati on 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 other 20pand
the National Academy of Sciences (NRC 2002) indicated thmainy mitigation projects have
not been successful at replacing the functions lost through impacts. The studmsor to

2005 showed that %2 of the mitigation projects involving reestablishment 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 needed. Generally, the risk of failue was compensated by increasing
the area of mitigation required This is generally part othe mitigation ratio (NRC 2002).

Based on these early studies of the success of mitigation, the Department of Ecology
recommended a ratio of 2:1 (based on acreay to account for 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. In the
Credit-Debit Method we reduceDEA AOAAEOO AOAEI AAT A OEOI OCE |
rather than asking for an increase in area. This requires a different approach to the
calculations. The risk of failure is addressed by multiplying the credits by a number less
than one. For @ample, the 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 mitigation site 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, we are saying that the increase in functions has to be twice
the level of functions lost at the impact site.

Recent data, howeversuggess that mitigation 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 of 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

OOMOEOAT U OOAAAOOADI 608 "AOAA 11 OEAOA OAOOI
has been reduced in the calculations of how much mitigation is requirednstead of

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

the ratio has been decreased to 1.5:1This is equal to aisk factor of 0.67.

The calculations used in the CrediDebit Method start with the gain in functions in a

project assuming there is no risk of failure. This basic credit score is then reduced by the
OOEOE EAAOI 06 O1T OAmEI AAO AE Amkeiduk Dathendatcdll O 1 £
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 functions as well as different levels
of risk. The approach to the calculationssed here makes it easier to determine up front if

a mitigation project will replace the functions lost.

Example of how ratios were used to 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 aqpeints
of hydrologic functions to compensate fothe 10 acrepoints of impacts.

The calculations of risk in this method use the credits provided by the mitigation site
rather than the debits incurred at the impact site. The risk needs be on the credit side ¢
the equation because it is the mitigatia 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 0.6% 10 acrepoints. 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&F A T EOGECAOQOEIT DOl E Adhdmettthekriteribin EEddAAS G 1
guide for selecting mitigation sites using a watershedpproach (Ecology publication
#09-06-032) the risk factor is [1.0]. We assume there is little riskof failure and the
CAET O E1  AOT AOEI 110A GAAAAG Ok GuEip de@iEdOiA A 8
COEAAT AldastAO yeérs has passed since plantings were completed or one

~ AN A A2 £ oz~ oA
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are incurred.

e If a mitigation project is completed in advance, but does not meetéicriteria in the
guide for selecting mitigation sites, the riskatio is increased to 1:2 to 1. This means
the risk factor in the calculation 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 EAOA A 11T xAO OEOE
project. We assume that sites identified in watershed plans will be more successful
because larger scale enviromental processes are taken into account. Furthermore,
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a watershed plan usually includes analyses of the potential success of different sites
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 a larger scale
analysis. To qualify for this risk factor you will need to submit the answers to the
guestions in Chart ®f the guide and fill out the worksheets in Appendhof the site
selection guide

In the absence of a formal watershed plan, you may wish to do your own analysis of
the watershed using principles outlinedChart 2 of the site selection guide (Ecology
publication #10-06-007). If this analysis is presented in the mitigation plan and the
site also meets the appropriate criteria in Charts £ 11 in the guide, he risk factor

is [0.80]. This is equal to a risk ratio ofL..25:1 instead of 1.5:1.To qualifyfor 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 AppendR& of the guide

The experience with mitigation, however, also has shown that certain types of projects
have a higherrisk of failure in the absence of an analysis of the watershed and landscape
processes. Thus the risk factor is increased for certain types of projects when no
watershed analyses have been done. Specifically:

Establishinga wetland dominated by herbaceas plantsis usually less successful

than one dominated by shrubs and treesThe problem lies with the difficulty in
controlling aggressive herbaceous plants such as reed canarygrdstovick and

Reinartz 2007, Wilcox and others 2007) Projects whose godk to develop an
herbaceous plant community are assigned a higher risk than the average. The risk
AAAOTI O EO OET AOAAOGAAS O mn8uv &£ O OEOAO
been done. This is equal to a risk ratio of 2:1 instead of the basi&l.

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 regimis
AAANOAOGA &I O I AET OAETET ¢ A xAOI AT A AOA
of 0.67]. 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 cafining layers that keep
water near the surface.
o There is enough water to account for evapotranspiration of the plant
community but not too much to flood the entire area.
o They have the water rights necessary for the water losses through
evapotranspiration and infiltration (if surface water is the source).

Preservation

Preservation is a tool 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
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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 given 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 the Scoring Form in Appendix Adin
determine its Category using the Washington State Wetland Rating System. In addition, the
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 determinethe credits that can be achieved through preservatioof uplands
are:

e |ts value as habitat based on criteria used by the Department of Fish and Wildlife
and the Department of Natural Resourceslatural Heritage Program.

e LocationOAT AOEOA OiteOEA OEIi PAAOS6 OE

e 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. 5B1 AT A AOAAO AOA AOOE(Q
the purpose of calculating the credits available through preservation.

The department of Ecologyhasnot provided specific guidance orratios for preservation.
As a result, the scaling factors used to calculate creddse derived from the conclusions of
the multi-agency eam (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 théowest ratio (assuming area is the only criterion)is
approximately 4:1 for the preservation of the highest quality wetlandunder direct threat.

Rather than ratios, 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 preservation apply only ithe mitigation project includes

the creation or re-establishment ofwetland area that is equal to the area lost If wetland
area is not replacedacre for acre the scaling factors are reduced by . This represents an
increase in the ratio ly a factor of2. This increase represents a policy decision to
compensate for the net loss of wetland area that results when an equal area of wetland is
not created or reestablished. Thus, one would have to preserve approximatelyacres of
the highest scoringwetland (Category | under direct threat)to replace 1 acre of impactsto
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a Category lll wetlandif an equal area is created or restablished and 8 acres of wetland
preservation if the wetland area is not adequately replaced

Certain wetlands and uplands may not be suitable for preservatioriLess suitdle sites are

given low scaling factors that are equal tavery high ratios which can exceed 100:1 by area.

311 A OEOAO 1 ECEO AOAT OAIT 0k ardconplkigyiudshitde OAOAAE
for preservation.
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CHAPTER
|dentifying Wetland Boundaries for Rating

First, determine the location and approximate boundaries oéll wetlands at the site you are
investigating. Asurveyeddelineation of the wetland, however,is not necessary to
complete data collection, unless this information is requiredor another part of your
project. The boundary, however, will need to be verified in the field. A determination of
the boundary that is not verified by a field survey may result in a differenécore. This is
especially true in forested wetlands where the boundaries are difficult to determine from
aerial photographs.

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

submitted with the form.

The entire wetland unit hasto be scored. Usually it 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 NOTSCORIONLY 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 Appendix A
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 described below.

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 recordwhich 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 areavithin awetland unit. We did numerous tests of this
guestion,and both methods gave us invalid radts when applied to small areas
within a wetland. More detailed data are needed tadequately assess functions
only a part ofa wetland unit. This would require monitoring and measuring the
actual processes taking place in different parts of a wetland rather than
characterizing the structural indicators present, and will certainly require monthly
sampling for at least one year.

4.1 Identifying Boundaries of Large Contiguous
Wetlands inValleys(Depressional and Riverine)

Wetlands can often form large contiguous areabat extend over hundreds of acres. This is
especially true in river valleyswhere there is some surface water connection between all
areas of the floodplain) T OEAOA OEOOAOEIT T O OEA EI EOEAI
that will be rated. Alarge contiguous area of wetland can be divided into smaller units

using the ciiteria 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, floyor velocity of the water changes
abruptly. These changes in water regime can be eitheatural or human-made
(anthropogenic). The following sections describe some common situations that might
occur. The criteria for separating wetlands into differentunits are based on the
observations made during the calibration 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, falls, 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 avetland.

Wetlands in a Series of Depressioimsa Valley

Wetlandsthat form ponded depressionsin river corridors may contain constrictions where
the wetland narrows between two or more depreasions. 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 unit should be created. The
justification for separating wetlands increases as the flow between two areas becomes
more unidirectional and has a higher velocityFigure 3). Constrictions can be natual or
man-made (e.g culverts). Generally, if the high water 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
4 \\
/ \
’ \
/ \ .
/ \ Unit 1

Flow is stagnant or . .
barely moving; or ; .

flow is unidirectional, / \
but slow ;7 \ Area 2a
(Do not separate) g -
K -
, /
/ AN
/ N
// N
! ~._ Area2b

1

! 7
! 7
1

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

Wetlands along the banks of streams or rivers

In easternWashington, Inear wetlands along the shores of stream or river may bebroken
into units using criteria based on hydrologic factors othe distribution plants. Figure4
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 all@strated: 1) a weir or
dam, 2) a series of rapids, and 3) a tributary coming into the main stream that increases the
flow significantly (generally > 25%). Figure5 illustrates how units can be separatedased
on the distribution of plants. Units carbe separated when 1) plants disappear andare
replaced with unvegetated bars or banks for at least 50 ft along the stream, andtBe

wetland plant community isless than5 ft wide along the shorefor at least100 feet.
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Unit 1

1 Unit 2

Major Tributary
>25% of Flow

Unit 3

Unit 4

Figureb5: Determining wetland units in a riverine setting basedreduced plant cover Inthis
case the river is wider thah/ft. and the wetlands on either side are rated separately.
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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 guideline® make your decision:

Wetland on one side only If the vegetated wetlandarea is only on one side of a river or
stream,do not include the river as a characteristic of the wetlandinit for rating.

Wetland on both sides of a wide stream or river If the river or stream has an unvegetated
channel that is more thanl? ft (3 m) wide, and thereare contiguousvegetatedwetland
areas on both sides, treateach side as a separate unit for rating. Do not include the river
as a characteristic of the wetlad unit for rating.

Wetland on both sides of a narrow river or stream If the river or stream has a
unvegetated channeless thanl7 feet (3 m) wide, and there is ae contiguousvegetated
wetlands on both sides, treatboth sides together as one unit andinclude the river as a
characteristic of the wetland.

4.2 Identifying 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 next patch AND

e Thetotal area delineated as vegetatedetland is more than 50% of the total area of
wetlands and uplands open water, andiver bars around 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).

.| 4 %q, ITA T £ OGEA 11006 Aiii117 OPAOAL
is one formed by riparian wetlands in the floodplains of rivers and streams. In
this landscape, vegetated wetlands, as defined by the delineatimanual, are

ET OAOOPAOOAA xEOE OODPI AT AGoe 1 £ Al OO0I
above. Treat the entire area as a wetland if the areas that meet the criteria for
wetlands are greater than 50% of the total area. In this landscape the
cottonwoods growing outside the wetland patches should be included as feature
I £/ OEA xAOI ATA EZL£ OEAU £AlI 1 xEOEET ¢
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¢ N, Figure 6:Determining unit
A : boundaries when wetlandare in
X N small patches. Each wetland
X \Wetlands polygon should be scored

o separately when the total area is
~ == Uplands less than 50% wetland.

RS

\ g

Total wetland area >50%

o—— Wetland

o—— Upland

Wetland

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

4.3 Identifying 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 bseparated 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 waters within areas of plants areconsidered to be part of the wetland, but
open waters that separates patches oplants along a shoreare not considered to be part of
the wetland (Figure7).

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 33t (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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Figure7: Lakefringe wetland showing open water that is included within the wetland

boundary. o
Open water inside the

boundary of unit
being rated.

3

i

B —

Open water outside
the boundary of unit
being rated.

Figure8: Narrow zones oilvetlandplantsalong the shore of a lake that separates the wetlands
into two units for rating

Another situation found in easternWashington is a lakefringe wetland that is contiguous
with a large wetland that extends far from the edge of the lake (Figure 9). These wetlands
are usually classified as depressional or riverine. The entire unicluding both riverine

and lakefringe wetlands should be rated as one unifsee Chapter 5)
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Figure9: Aerial photograph ba lakefringe wetland connectetb a riverine wetland without
any topographic or hydrologic breaks between them. Both types of wetlands are
rated as one using the queshs for Riverine wetlands.

Lakefringe
wetland

Riverine wetland

Stream

Sometimes a strip obpen water is found between the wetland plantsurther from shore

and those closer to shore In this situation the open water is considered a part of ongnit
that encompasses both the rooted submerged plants offshore and the shesigle plants.

The absence of plants in the area of open water may only be temporary, or the submerged
plants are gresent but not visible because they do not grow to the surfac&.he plants may
also be absent due to wave actiomy physical removal.

4.4 Wetlands Bisected by Humaklade Features

When adepressionalwetland is divided by a humanmade feature,such asa road
embankment, the wetland shouldchot 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
above the high water marks in the receiving wetlangdor the highwater marks on either
side differ by more than 6 inches in elevation
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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 wetlan&or example, a depressional wetlash has
approximately the same amount of live storage whether the surface a shrub community
or a pasture.

Furthermore, the rating system is not robust enough to capture slight differences in habitat
functions within different portions of the same wetlard unit. Attempts were made during

the calibration of the wetland rating systemto scoredifferent portions of a wetland unit
based on differences in land use, but the results did not provide an accurate representation
of the system. This compromise ishAAOOAOU ET 1T OAAO O 1 AEA OEA
use. For example, if half a wetland has been recently cleared for farming and the other half

left intact, the entire area functions as, and should be categorized, ase unit. Figure 10

shows a wethnd that is alawn along one side anda shrub communityon the other side. In

this case the entire wetland should be rated as one unit.

FigurelO: A wetland with twdand usesand separated by a fence. The entire wetland should
be treated as one unit
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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 in a small wetland to score points on
the Scoring Formfor certain questions. The daa collected during the calibration of the
rating systems however, indicate that wetlands smaller than a quarter acre can be rated
accurately. The smallest wetlands rated during the calibration were about 1/10 acre in
size (seeFigure 11 for an example d a small wetland that is about 1/10 acre in size), and
all were judged by the field teams to be adequately characterized.

Figurell: A slope wetland near Padilla Bay that is approximately 1/10 acre in size.

At present, the accuracy of thecoring has not been tested for wetlands smaller than 1/10
acre, butthe method may 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 dependent of the size of the
wetland. A squareyard of 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 same is true for the hydrologic functionsA small wetland that stores 3 ft of water
during a flooding event is more effetive, on 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 is the volume
per unit area that needs to be characterizedimpacts to wetlands are usually calculated by
area. For exampk, 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. 3 ft over 1/10 acre)t 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 itfarested"

class. It is not expected however that that tree will provide functions to the same level as a
forested class in a larger wetland. On the other hand, wetlands that are larger than 1/10
acre are adequately characterized. This is based on thensensus 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 critichhbitat for many
smaller species.For example, amphibians were found using and breeding in wetlands as
small as 270 f¢in the Palouse region of northern Idaho (Monello and Wright 1999).

Thus, very small wetlands may be less important for large wildkf 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, the review team and the department 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 forEasternWashington (Ecology publication #0406-15). Questions that are
identical to those in the rating system are listed on the scoring form inpgpendix A.

A correctly filled out wetland rating form requires six maps for depressional wetlands,
eight for riverine, sevenfor lake-fringe andfive for slope wetlands. These are also required
to correctly fill out the forms for the Credit-Debit Method. In addition, he 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 oflifferent 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 esults.

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 durintpe 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 on the
geomorphic and hydrologic characteristics that control many functionsThis classification
systemis called the Hydrogeomorphic(HGM) Classification

The Credit-Debit Method described here uses only the highest grouping in thédGM
classification (i.e. wetland class). The more detailed methods for assessing wetland
functions developed for eastern and western Washington (Hrubgnd others. 1999, Hruby
and others. 2000) refine this classiication and subdivide some of the classes furthefThis
method, however, doesnot require such alevel of detail.
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A classification key is provided with thescoring formto help you identify whether the
wetland is Riverine, Depressional,Jope, or Lake-fringe. The key containsfive questions
that need to be answered sequentiallyThe following section describes the criterigor
identifying classesin more detail than found on the key.

Questionl: Lakefringe Wetlands

Lake-fringe wetlands are separated from other wetlands based on the area and depth of
open wateradjacent to them If the area of open wate(without vegetation) next to a
vegetated wetland is larger than 20 acres (8 hectares), and more tha0 feet deep Bm)

over 30% of the open water areas, the wetland is considered to ii21 Affhdes af the

water levels fluctuate, the depth criterion has to be met for at least 9 months of the year in
AT OAOAOACA OddEfniwEA of lakesisltlifiehedtdhan imthe Shoreline
Management Act The Act requireghat there are 20 acres within Ordinary High Water

Mark. Thus a 20 acre shallow pond that is completely vegetated would be a lake under the
Act but adepressional wetlandfor the purpose ofthis method.

Figue 12: Lakefringe wetlandalong the shores of a reservoir on the Snake River witareow
band of wetland shrubs along the shore.
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The definition of lakes is based on limnologicatharacteristics. Lakes have different
environmental processes than small ponds (e.g. stratification, spring turnover, etc.). In
general these processes occur ieastern Washington only inaquatic systemsthat have at
least 20 acres of open water that isleeper than3 meters.

Wetlands found along the shores of large reservoirs such as those found behind the dams

are considered to be lakdringe. Figure 12 shows alLake-fringe wetland along the shores

of a reservoir on the Snake River with a narrow bandf wetland shrubs along the shore

Although the area was once ariver valley, teex A O1 AT A0 A£O1 AOETT 11 OA 1E
xAOI AT AO OAOEAO OEAT OOE Odddwlopindilelwatbnddtidg 4 EA O
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.

Question2: Slope Wetlands

31T PA xAOI ATAOG TAAOO 11 O1TPAOG xEAOA cCcOl O1 AxA
the surface, or immediately belowthe surface. Water in these wetlands flows only in one

direction (down the slope) and the gradient is steep enough that the water is not

Ei T O1 AAAS8 4EA OAT xTEEI T 0 OEAA T &£ OEA xAOI Al
the wetland. Figurel3 shows a slope wetlandalong the Columbia Rivethat formed where

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

Break in slope

Figurel3: Slope wetland along the Columbia River identified by the presence of wailants Carex
sp.Juncusp.) Wetland occurs where there is a major break in this slope of the hillside

Some slope wetlands cannly be identified by their vegetation. For example, in the Palouse

region, you may find a small swale that collects groundwer percolating through the loess

(windblown) soils. The only indication that a wetland is present is the stand of cattails

growing in the swale (Figure14Q 8 30AE OxAl A0 AOA 110 AT 1T OEAAC
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tgecause there are no indications of ahannel with defined banks nor indications of
O OAOAAT Eo A&£1 11T AET C8

Figure 14Slope wetland
in Pullman identified by
cattails in a swale.

Slope wetlands are distinguished from riverine wetland by the lack of a defined stream

bed with banks. Slopeavetlands may develop small rivulets along the surface, but they
serve only to convey water away from the wetlandAlso, slope wetlands do not impound
water except in very small depressions that may form on the surface. These are only a few
inches in dianeter and a few inches deep.

Question3: Riverine Wetlands

Riverine wetlands occur in valleys associated with stream or river channels. They lie in the
active floodplain, and have important hydrologic links to the water dynamics of the river or
stream. The distinguishing characteristic of riverine wetlands ineastern\Washington is

that they are flooded by overbank flow from the stream or river at least once evetgn

years. Riverine wetlandshowever,may also receive significant amounts of water from
other sources such as groundwater andischarges fromslopes.

Wetlands that lie in floodplains but are not floodedat least once every 10 yearby the

stream are not classified as riverine. Also, wetlands behind dikes are usually disconnected
from the adive floodplain and are no longer regularly flooded. In case where wetlands in
the floodplains are not frequently floodedthey should be classified as depressionair

slope.

In eastern Washington the technical committeelevelopingthe rating system decided that

OEA MEOANOCAT AU 1T &£ 1T OAOAATE £ TTAET C TAARAAAA OI
UAAOO jpm UO8 OOAOOOT 6 AEOANOAT AuQs 4EEO EO E
wetland has to be flooded at leastonceever Ox1 UAAOO O1 AA AT 1 OEAAO!
decision to reduce the flooding frequency for riverine wetlands is based on the

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 39



observations that the region is often subject to periods of drought that may last several
years. In periods of drought, wetlandshat are an integral part of the river system may not
get flooded. Even during periods of drought, however, they still function as an integral
part of the river system because they are connected to the underground flows in the valley
(hyporheic flows).

Most riverine wetlands in eastern Washington are relatively easy to identify because they
lie directly within the channel as vegetated bars (Figurd5), vegetated channels (Figure
16), or are old oxbows within the floodplain (Figurel7). The riverine wetlands in the
northeastern part of the state (Ferry, Stevens, Pend Oreille Counties) may be harder to
identify because the broad valleys there were formed by glaciers rather than the existing
rivers. The valley around Colville for example, is, or used to pall wetland. These
wetlands, however, are mostly slope wetlands rather than riverine. The floodplain of the
Colville River is a narrow band within the much larger valley created by the glaciers.

Many riverine wetlands are associated with rivers that are very dynamic. Their proximity
to the river facilitates the rapid transfer of floodwaters in and out of the wetland, and the
import and export of sediments. Riverine wetlands are often replaced by depressiorad
slope wetlands near the headwaters of streams and rivers, where the channel (bed) and
bank disappear, and overbank flooding grades into surface or groundwater inundation. In
headwaters, the dominant source of water becomes surface runoff or groundwate
seepage. For the purposes of classification, wetlands that show evidence of frequent
overbank flooding, even if from an intermittent stream, are considered riverine.

Impoundment created by a beaver
dam has increased the amount of
open water in thisvetland.

Figurel5: Vegetated river bars on the Touchet River that are classified as Riverine wetlands.
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Wetlands that are created in atream channelby impounded water from an obstruction

such asa beaver dam, weir, or debris dam are considered to leepressional 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 depressionaHowever, ariverine
wetland may havedepressiorns where water is maintained by high levels of groundwater
(hyporheic waters). If it is flooded at least once every 10 yeaisstill should be classified

as riverine. The difference between a depressional and riverine wetland is such cases may
be subtle. The wetland is depressional if the impounded water is maintained by a physical
feature (dam, weir, or log jam) that raises the water level in the floodplain. If the water is
impounded in a depression that is below the general surface then it would bevarine.

Figure 16Riverine wetland in
the Palouse where the entire
channel is vegetated between
the banks andsa wetland.
This channel has only seasonz
flow. Itis dry by late summer.

Figure 170xbow wetland on
the Colville River that is
classified as Riverine.
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Question4: Depressional Wetlands

Depressional wetlands occur intopographic depressionswhere the elevation of the soill
surfacewithin the wetland is lower than in the surrounding landscape. The shasef
depressionalwetlands vary, but in all cases, the movement of surface water and shallow
subsurface water is toward the lowest point in the depression. 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 poiniof the wetland is in the
middle. If a wetland has surface ponding, even if only for a short tim&nd does not meet

the criteria for lake-fringe or riverine wetlands, it can be classified as depressional. Vernal
pools and thealkali wetlands are also classified as depressional wetlands.

A wetland where there is no surface ponding, such as a bog without any open water, would
also be classified as depressional. Such wetlatday be difficult to differentiate from

slope wetlands, but areprobably rare in eastern Washington. All of the depressional
wetlands visited as part of the function assessment project and the revisions to the rating
system have had some surface water ponding during part of the year.

Question5: Wetland Is Hard to Classify

Sometimesit is hard to determine if the wetland meets 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 a slagten 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
iITTu EA£ OEA AOAA AT AT T PAOOGAA AU OEA OOAAT I T A1
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 wetlandunit you are rating, use the
guestions for riverine wetlands. However, if the area that would be classified as riverine is
less than 10% (e.g%2 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 the entire unit that is otherwise a slope wetland should be
rated as a slope wetland. If, however, the area classdias depressional is 15% of the area
of the unit it should be rated as depressional.
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Tablel: Classification of wetlandnits if two hydrogeomorphic classese present.

HGMclassesound within HGMClass to uséor
one wetland unit scoringif area of this class
> 10%otal area of unit
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lak&inge Lakefringe
Depressional + Riverine Depressional
Depressional + LaKeinge Depressional
Riverine+ Lakefringe Riverine

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 ineasternWashington 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 = Depressionabf Flats

R = Riverineor Freshwater Tidal Fringe
L =Lake-fringe

S = Slope

The guidance in the following sections is divided according to the HGM class of the wetland
being rated. Each question on thecoring form is addressed in turn.

NOTE: The questions for scoring habitat functions are labeled [H] a nd apply to all
HGM classes of wetlands.
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5.2 Classifying theolants

There are several questions on the data sheet that ask youdiassify (categorize)the plants

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

unit as described earlier.This method uses several different classification schemes for plant
communities; only one of whichisOEA AT T 11T 171U OOAA O#TheAOAET 6 Al
Cowardin classification is the most complexlassificationand is describedin more detail

below. You will need to carefully read description of each question to insurihat you use

the classificationmethod appropriate for that question. Use caution in filling out the

scoring form because the thresholds for scoring differ amon g the questions as well as

the way plants are classified .

The Cowardin Classification

O# 1 x A PldnEciagsesare distinguishedby the uppermost layer ofplants (forest, shrub,
etc.) that provides more than 30% surface cover within the area of its distributiofa
polygon where the cover is more than 30%) If the total cover ofplants is less than 30%
the area does not have plant class Areas with less than 306 of any plant cover should be
categorizedas 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 when the plants are fully leafed out.A deciduous forest of bigleaf maple
would still be considered a forest using the Cowardin classification even in winter when
there are no leaves presentand the cover may be less than 30%

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

1. Forested class: An area(polygon) in the wetland unit where the canopy of woody
plants over 20 ft. (6 m) tall (such as cottonwood, aspen, cedar, etc.) covers at least
30% of the ground. Trees need tbe partially rooted in the wetland in order to be
counted towards the estimates of cover (unless the unit is a mosaic of small
wetlands asdescribed in Section 4.2 Some small wetlands may have a canopy over
the unit but the trees are not rooted withinthe 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. Tkseplants are present for maost of the growing season in most years. To
count, the emergentplants must provide at least 30% cover of the ground and be
the upper-most layer. Cattails and bulrushes are good examples of plants in the
OAT AOCATchégorpl Al O
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Herbaceous plants are defined as sequaroducing species that do not develop
persistent woody tissue (stems and branches). Most species die back at the end of
the growing season.

1. Aguatic bed class: An area(polygon) in the wetland unit where rooted aquatic
plants, such as lily pads, pondweed, etaover more than 30% of the surface of the
standing water. These plants grow principally on or below 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 leas that extend above the water most
of the time. Aquatic bed plants are found only in areas where there 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.

NOTE3 | [ AGEI AO EO EO AEAZEAOI O OI AAOGAOIEI A EA
I O OAI AOCAT 0806 toseparatEemerdgedt andl antiaficib@dplats most of the
time is--If the stalk will support the plant vertically in the absence of wateyit is emergent.

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

NOTE: The definition of emergenplants used by Cowardins different than the oneusedin
AAT ET AAOGETT &£ O AAOAOI ETET ¢ OEA Al 61 AAOEAO AA
OEAI 11 x0806
Examples of how different areas might be classified are given below.

* An area (polygon) of trees wihin the wetland unit having a 50% cover of trees and

xEOE Al O1T AAOOGOT OU T £ OGEOOAO OEAO EAOGA A or
The trees are the highest layer gblants and meet the minimum requirement of 30%

cover.
 An area with 20% cover of tees overlying a shrub layer with 60% cover would be
Al AOOEZAZEAA AO A OOEOOAS84d 4EA OOAAO AT 11

e An area where trees or shrubs each cover less than 30%, but together have a cover
COAAOAO OEAT onkOGOSAI AOOEELEAA AO 0O

¢ When trees and shrubs together cover less than 30% of an area, the polygon is
classified based on the next highest plant class that has a 30% cover. This wdaéd

T s o~ A~ s oA o~

AEOEAO OAT AOCAT 66 1 O OANOAOEA AAA8S

Each polygon within a wetland unit can only have one Cowardin class. For this reason it
useful to map the Cowardin classes on an aerial photo. This will avoid the common
mistake of counting emergent plants under a canopy of trees or shrubs as a segarelass.
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5.3 Water Quality and Hydrologic Functions of Wetlands
In the Depressional ClagSuestions startings A i fon W5 Q
the Scoring Forin

D 1.0 Does the Site have the Potential to Improwater Quality?

D 1.1 Characteristics 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 depressional wetland note carefully if there are any
indications that surface water leaves the wetland and flows further downgradient. The
guestion is relatively easy to answer ifou find a channel. Many depressional wetlands
in eastern Washington, however, have outflows only during the wet season or during
summer thunderstorms (seasonally or intermittently flowing). These are harder to
locate and identify because they have no bias. Some indicators of seasonal outflows
are as follows:

e A swale at one end of a depression that has a dgrant away from the wetland
and that haswetland vegetation in it (Figure 18).

e A sectionalong the circumferenceof the wetlandwhere the herbaceous
vegetation is all lying in one direction and perpendicular to the circumference
i1 AOO UAAOB8O OAAA 8K driented id the€dDektowof thd & ECOOA
outflow).

e A ditch that has been dug to drain the wetland

You are asked to characterize the suate outlet in one of three ways for the scoring,
and these are:

e Wetland 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 (Gure 19).

e Unit has an intermittently flowing ORhighly constricted, outlet. Intermittently
Al T xETC 1T AAT O OEAO OOOZEAAA xAOGAO Al 1T x0 1C
season (seasonal outflow) or during heavy thunderstormsA depressional
wetland with occasional outflow resulting from stormwater runoff from an
adjacent developed area is considered to have intermittent flow as welHighly
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constricted outlets are those that are small or heavily incised, narrow channels
anchored in steep slopesin general, you will find marks of flooding or
inundation three feet or more above the bottom of the outlet if the outlet is
severely constricted. Another indicator of a severely constricted outlet is
evidence of erosion of the down gradient side of theutlet.

e Unit has a permanently flowing surface outlet This means that the wetland is
a depression along a permanently flowing stream or is the point of
groundwater discharge that does not dry out.This includes depressional
wetlands where ditchesact asthe outlet and where the water level fluctuations
are lessthanthreefeett T A AAT AGPAAO OEAO O1I 1T A OPAOI /
during periods of drought. In general, water should be flowing all year in 8
UAAOO 100 1T &£ pn 01 AA AiI 1T OEAAOAA OBPAOI AT A
NOTE: If you cannot find an outlet, or do not have access to it, in the depressional
unit, assume it isntermittently flowing when rating it.

Reed canary grass that is
oriented in the direction of
the outflow.

Figure 18:The seasonal outflow @f depressional wetland. The swale is dry for most of th:
year, but is filled with reed canary grass. The arrow points in the direction of tl
outflow.
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Figure 19A depressional
wetland on a basalt plateau
with no surface water outlet.

D 1.2 Thesoil 2 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 phosplorus 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 soill
actually has contact wih the surface waters carrying the pollutants. This is where
most of the chemical and bioloaical reactions occur.

If the unit is found within an area that is mapped as an organic or clay sby the NRCS in
their county soil maps you do not need to do any further investigations. Consider the 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 thesoil, dig a small hole within theunit 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, however, sample the sbi

under areas of permanent ponding! O1 EA PEAEET ¢ Ob AT U | £ OEA
material that lies on the surface.Determine if the soil is organic or clay.See the NRCS web

page on soils for more descriptions on how to identify soils.
http://soils.usda.gov/technical/manual/contents/chapter3.html (as of Feb. 2012).
Appendix B also provides a field key for identifying clay soils

NOTE:The presence of organic or @y soils anywhereoutside the area of permanent
ponding 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 inwetland unit within the time frame for doing a
rating.
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D 1.3 Characteristics of persistent plants (emergent, shrub, and/or forest classes):

Rationale for indicator: Plants enhance sedimentation bycting like a filter, and
causesediment particles to diop 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 aml 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

AOAAO OEAO xI1 OlEhkergedd Boiubistrabh A EFArdtedd(Gee Section

5208 4EAOA AOA Al 1 ntdthodeBAeEics it hadndally Ged@nistndingE D1 A
at least until the beginning of the next growing season (Cowardin and others. 1979).

Emergent plants do not have to be alive at the time of the site visit to qualify as persistent.

The dead stalks of emergnt species will 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, ungrazed plants There are three size thresholdased to score
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 imall wetlands. Large
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).

An easy way to estimate the amount of persistemqtlants isto 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 wetlapthnts is
removed when plants are grazed. The remaining area is then by default the area of
persistent plants. Figure 20 shows a depressional wetland in which persient vegetation
is between 1/10 and 1/3 the area of the wetland.

An easy way to estimate the amount of persistemqtlants isto 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 wetlampdants is
removed when plants are grazed. The remaining area is then by default the area of
persistent plants.

NOTEL: To meet the "class" requirement for Cowardin, a polygon @lants within the
wetland unit needs at least 30% cover of the specifieglants type (forest, shrub, etc.).
However, to count the Cowardin polygon as gfants structure" in the rating system the
O#1 x AOAET 0 #ds totegrésent of 1€aét Ad%/Bf the wtland unit 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 ¥ acre
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NOTEZ2: If the unit has just been mowed or grazedbut you suspect this 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 (becase the area is too wet for cows in the
winter) but the plants have time to grow again before the flood season, then thenit is
ungrazed becauséhe plants will meet the height threshold at the time of flooding If

however, the grazing pressure is intens enough that the grass does not have time to

recover during the flood season then it should be considered "grazéds 4EA OAT A
guestion can be asked of seasonal mowing or haying.

Figure 20A
depressional
wetland where
persistent
vegetation is
between 1/10 and
1/3 the area of the
wetland.

D 1.4 Characteristics of 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 nutrients,
specifically nitrogen. The highest levels of nitrogen transformation occur in areas of
the wetland that undergo a cyclic change between ox{oxygen present)and anoxic
(oxygen absent)conditions. The «ic regime (oxygen present) $ needed so certain
types of bacteria will change nitrogen that is in the form of ammonium ion (N4) to
nitrate, and the anoxic regime is needed for denitrificatioffchanging 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 that undergoes 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 wetlanghit is
seasonally ponded with water. This is the area that gets flooded at some time of the
year; the water remains on the surface for Zonsecutivemonths or more; and thenit
dries out again.
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One way to estimate this area is to make a rough sketch of the boundafythe wetland
unit, and on this diagram draw the outside edge of the area you believe has surface
water during the wet season. If thainit alsohas permanent surface water you will have
to draw this and subtract it when making your estimate (see Figurgl).

Figure21: Sketch showing the boundaries of areas that are seasonally ponded and permanently
ponded. The aswer to question D 1.4 for this wetland is that the area seasonally
ponded is more than % the total area of the wetland.

Boundary of seasonal ponding
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The boundary of seasonal pondingyill usually coincide with the delineated boundary
of the wetland in depressional wetlands otastern Washington This edge is often very
distinct in the Columbia Basin.

There may be periods of timevhen a depressional wetland is flooded very briefly

dOOET ¢ AGAADPOEITAI T U EAAOGU OAET £ZA1TT 10 O11 xi
TT06 AA AT O1 OAA AO OOAAOGIT Al bHPI1TAET C86 &1 O A
season and wetland vegetatiois inside the area of ponding then the area outsidefdhe

wetland vegetation line is probably onlyponded for a short time (intermittently

ponded).

During the dry season, the boundary of areas ponded for several montrse@gsonal
ponding) will have to be estimated by using one or more of the following indators.

e Marks on trees and shrubsof water/sediment/debris (Figure 22). The boundary
of seasonal ponding can be estimated by extrapolating a horizontal line from this
mark to the edge of the wetland.

o Water stained vegetation lying on wetland surfaceFor example, downed
fragments of bulrushes and cattails that are dark gray or near black in color.

e Dried algae left on the stems of emergent vegetation and shrubs and on the
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wetland surface (Figures 23, 24).

Figure 23Small depressionavetland covered with
algae. The edge of the algae marks the area the
seasonally ponded.

Figure 22Water mark on tree
showing vertical extent of
seasonal pondina.

Figure 24:Algae left hanging on vegetation a:
wetland dried out. The top of the algae
marks the vertical extent of seasonal
ponding. The boundary of seasonal
ponding can be estimated by extrapolatin
a horizontal line from this mark to the
edae of the wetland.

NOTE: Avoid making visual estimates of area covered by seasonal pondimipen standing

at the wetland edge. These estimates can be very inaccurate. Drawing the boundary on an
aerial photograph and then using a graphic tool such as a grid to calculate area is a more
accurate way to estimate area. A Global Positioning Syst¢®PS) that has been corrected
for positional inaccuracies can also be used to locate the boundaries and estimate area
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D2.0 Does the Landscape Have the Potential to Support the Water Quality
Function of the Site?

Wetlandscan remove many pollutants coming into them, and it is the removal of this
excess pollution that is considered to be a valuable function for societf¥he 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 surrounding
areas it will function to its maximum capacity. If however, there are no pollutants coming
in, the wetland cannot remove them, even if it has the necessary physical and chemical
chaOAAOAOEOOEAOS 4EOQO0 OEA Olidhé¢latedta hhdafnoubtiofOAT 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, developmeénand intensity of

agriculture in the landscape. 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 others. 1996, Reinelt and

Horner 1995).

D2.1Does thewetland 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 difient
pollutants (reviewed in Sheldon and others 2005). Furthermore,termwater 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 YES to the question §ou see any pipes coming into the wetland from the
surrounding land. These are usually stormwater discharges. Also look 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.

D2.2 Is more than10% of the area within 150 ft 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 ang
others 2005). Thereview also found that a well vegetated buffer o150 ft will only
remove 60-80% of some polutants 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 photo and draw a line around the unit that is 150 ft from the edge of the
unit you have mapped for rating. An§wef)(E$3to this question if you find the listed uses i
within 150 ft of the wetland and theyAT OAO 1T OA OEAT pmnb 1T £ OEA OA
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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.

D2.3 Are there are septic sigms within 250 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 250ft in the groundwater (Aravena and othes 1993).

Use the aerial photograph of the unit to determine if there are any residences within 250ft
of the unit. Septic systems are still in common use many areas of western Washington
that are outside of city boundaries. If your unit is within 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 inareas with lots of 1/2 acre
or larger you can assume the houses are on septic systems.

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 (YEDto the question ifyou can identify any source of pollutantsn the

groundwater or surface watercoming into the wetlandcaused by human activities.

Identify the source of the pollution on the Scoring FormWetlands can receive polluted
waters even if they have well vegetate and large buffers.For example,a stream that
drains areas where pollutants are releasefhr from the unit can pass throughthe wetland.
Also, silt fences often do not prevent all the sediment from reaching the wetlamtliring
construction. Other soures of pollutants may be pesticide spraying on golf courses,
particulates in exhausts from airplanes or motor vehicles and pesticides used in mosquito
control.
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D 3.0 Is the Water Quality Improvement Provided by the Site Valuable to
Society?

D 3.1Does the unit discharge directly to a stream, river, or lake that is on the 303d 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 tdomit
to the Environmental Protection Agency (EPA) every two yeardn Washington we
identify all waters where required 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 role at cleaning up the pollution is critical
for reducing further degradation of water quality.

47 AT OxAO OEEO NOAOOEI1T Ui O xeElIl 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 Category 2,4, or 5 waters and has a surface water channel, ditchtbeio
discharge to it.

D 3.2 Is the unit in a basin or stiasin where water quality is an issue in some aquatic
resource (303d list, eutrophic lakes, problems witluisance and toxic algge

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 basir
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 or have problems with eutrophication. Any further degradation of these
resources by destroying the wetland could result in irreparable damage to the
ecosystem.

To answer this question you will need to accessthe BeAOOT AT O T £ %AT 11 CUBO
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 the hydrologiaunit of any aquatic
resource listed as Category 2,4, or 5 waters. To find the boundaries of hydrologic units in
the area consult with the planning department of the local jurisdiction or us the map of
hydrologic units developed by USGSittp://water.usgs.gov/GlS/huc.html
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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 11T cusod 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 at the local level that needs to bd
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 ifound. Useful

OOAAOAE®G DEOAOAO ET Al OAA4 OxAOAOOEAA PI AT hoO
basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

AAOGAT T PAA &£ O EOh OEAT WuebtiorO i is sbuedAhiat@lk AO 09 %3
wetlands are valuable in a basin where water quality is poor enough to require a TMDL.

4EA $APAOOIATO T £ AT 1T CUGO xAA OEOA 1 EOOO Al
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html

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

D 4.1 Characteristics of surface water outflows from the wetland:

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 enter any streams or rivers. Constricted outlets will hold back
flood waters and release them slowly to reduce flooding downstream. Wetlands
with intermittent flow al so 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 betweerD 1.1and D 3.1, however, is in the scores assigned each type
of outflow. Differences in scores are based on the difference in importee of the outflow
characteristicsto the two functions.
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D 4.2 Depth of storage during wet periods:

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

of flood waters is increased as the volume of storage is increased for any given
inflow (Fennessey et al. 1994). It is too difficult to estimate the actual amount of
water stored for a rapid tool such as the rating system, and we use an eséta of
the maximum depth of storage as a surrogate. This is only an approximation
because depressional wetlands may have slightly different shapes and therefore
the volume of water they can store is not exactly correlated to the maximum depth
of storage.

The depth of the water stored during can be estimated as the difference in elevation
between the upper edge of seasonal ponding/inundation and the low point of the wetland
(see figure25) For eastern Washingtonwe use the total storage (dead + live) rather than
just the live storagethat is used in the Western Washington Rating System

For wetlands that have areas of permanent ponding, the lowest point is the surface of the
permanent ponding (as measured at its lowest point, typically in late summer and fall). See
Figure 26 for an example. You should estimate the height of seasonal ponding above that.
For wetlands that have no areas of permanent ponding, locate the lowest point imet

wetland and measure the depth of the ponding above that.

Level of seasonal ponding

Depthabovelowestpoint

Bottom of wetland, or surface of permanent ponding

Figure 25Measuring maximum depth of seasonal ponding.
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There are marks on the shore
t STi 0SKAYR 0o
g1 G§SNE RdzNAy 3

The difference in elevation
between the mark on the shore
and the level of the permanent
ponding is the depth of seasong

Figure 26A depressional wetland with permanent water present. This is the maximum extent of
adzYYSNJ aRNI g6 R2g6y€é Ay (KS ¢S felaydRie seasorfal®ighiRA T F SNB y (
water mark is more than three feet.
NOTE:During the winter and spring it may be difficult to identify the level to which the
water drops during the summer. In general, the level will usually be at the edge of the
area dominated by large, obligateemergent plants such ascirpus acutusr Typha
latifolia (Figure 27Q 8 50A OEA 11T xAO AACA 1T £ OEEO OACAC
to estimate the depth ofseasonal ponding. Estimate the difference in elevation
between the bottom of the plants and any marks of ponding or inundation along the
shore to estimate the depth of seasonal ponding.

Use the depth of water along
the inward edge of emergent
plants (bulrushes in this case)
to estimate the depth of
seasonal ponding. In this case
the depth of water is about 3.5
ft at the edge of the

Figure27: A depressional wetland witivater level close to its seasonal maximum. This is the same
wetland as shown in Figure 19 but photographed in March rather than late September.

There are five thresholds used to score this characteristic: 3 fir more than of storage, 2
ft to <3 ft of storage, 1ft to <2 ft, 6 inchesto <1ft, and less than 6 in. Your measurements,
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therefore, do not need to be exact. These thresholds can usually be estimated without
needing to use special equipment.

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

peak flows becaud OEAU OI 1T x Al x1 AT A OAAOUT AEOT T EUAG
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

seasonal storage 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 scoredb points, out of 7 possible, regardless of the depth of seasonal storage.

Toidentify iftheunt EO A OEAAAxAOAO6 xAdOI 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 wose water regime

is dominated by groundwater coming fromwater storage facilities Depressional wetlands

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

wetlands, even if they have surface water that flows dawf them without an inflow .

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

Human activities on theland tend to destabilize the flows of water in a watershed.

Generally, human activitiesreduce infiltration and increase the ruroff during storm events

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

located in areas where ruroff has increased can provide moréood protection than one
1TAAOAA ET AT O1 AAGAT T PAA AOAAS 4EOO0 OEA O
to the increased amounts of water coming into the wetland from human sources

Quialitatively, the increase is modeled as the number of different new sows of water

coming into the unit.

>\

D 5.1 Does the unit receive any stormwater discharges?

Rationale for indicator : A depressional wetland that receives stormwater directly
has a higher potential for providing hydrologic functions. It will receivenore 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
see any ponds, determine if their discharges can get into the wetland.
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D 5.2 Isnore 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. AnswerYE$to this question if you find the listed uses within 150t of

the wetland and they coer more than1ob T £ OEA OAT 1 6066 DHIT UCIT 1

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 increass
the run-off during storm events and thus increase flooding problems (review in
Sheldon and othes 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).

Develop a map of the contributing basin to the unit and estimate the area within the basin
that has intensive land uses that detabilize surface flows.

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 dhe wetland unit. If you are unfamiliar
with the methods for mapping contributing basins, the procedure is described in a fact

AOI

OEAAO AU OEA .2#3 O(ix O 2AAA A 41 Pl COAPEE?

http://www.nh.nrcs.usda.gov/technical/Publications/Topowatershed.pdf .

NOTE It is sometimes difficult to map the contributing basins of depressional wetlands
on the Columbia Plateau in the areas that were eroded by the iage floods. In general
the contributing basin for surface waters of wetlands on the top of the plateau is very
small and may extend only a few feet beyond the wetland boundary. However, the
contributing basin for the depressional wetlands in the major culees and channels will
usually be very large.
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D 6.0 Are the Hydrologic Functions Provided by the Site Valuable to Society?

D 6.1ls the unit is in a landscape that has flooding probleths

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
damaged by thesalisturbances. In general, the value of a wetland in reducing flood
damage is judged to decrease with the distance downstream because #mount of
water stored by the wetlandrelative to the overall flows decreases.

You will need to do some fact findingfiyou do not knowwhether floods have caused, or
can causedamage downstreamof the unit. Your best sources of information on flooding
problems are the emergency planning officen your local government, the local FEMA
(Federal Emergency Management Agengy

Choose the descriptios that best match conditionswithin the wetland unit being rated |If
more than one indicator is present, boose the description that generates the highéscore
on the Scoring Sheet.

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 flondown-gradient into
areas where flooding has damagkhuman or natural resources (e.g. salmon redds)
AND

o Flooding occurs in subbasin that is immediatelydown-gradient of unit, OR
o Surface flooding problems are in a subasin further down-gradient

e The existing or potential outflow from the wetland is so constrained by human or
natural conditions that the water stored by the wetland cannot reach areas that
flood.

NOTE 1:Many depressional wetlands with no surface water outflowcanprotect natural or

human resourcesfrom 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 thé€valued

questionEl O A xAOI ATA xEOE 11 100& 1T xh OOU O PEA
lot. Where would the surface water it normally stores flow? If it would flow into a swale,

channel, or stream, there is a possibility that the flow would increase floodg or erosion.

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 acts a levee, deoupling upslope wetlards from
downstream flooding. The roadvay, rather than the wetland,delaysstorm flows. This
indicates that the hydrologic connection between the floodway and the upslope area is
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impaired. If, however, the water impounded on the upslope side of the roadaedes at the
same rate as a flooding event, you can assume the connections through the road are not
constrained. In this case the storage provided by the wetland on the upslope side is
important, and the wetland unit 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 groundwaterGenerally you can
conclude thatwetlands that receiveless than 10% of their water from surface flow do not
provide much protection from flooding because they are not connected to the major
patterns of surface flows If the onlywater inputs that can be observed are from a
spring/seep emerging from a hillslope, then the wetlandinit 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.g. small gullies, washes, etc.) as well as
groundwater, then the wetland maybe valuableif there are flooding problems further
downstream. A wetland can be considered to have more than a 90gsoundwater
influence if there is no seasonal or permanent surface water inflow and a very small
contributing basin.

Here are few general observations for the dry part ofastern Washington where rainfall is
less than 12 inches per year. Generally, depressional wetlands found at the bottom of the
coulees and river channels are generally maintained by groundwat@nd surface runoff
provides less than 10% of the water The wetlands on the top of the basalt plateau
however, are usually maintained by surface runoff and snow mellecause they are not
connected to groundwater

NOTE 4(a landscape constrainbn function): A depressionalwetland that receives only
return flow from 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 ergion.
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5.4 Water Quality and Hydrologic Functions in Riverine
Wetlands(Questions Starting witkRQ 0

R 1.0 Does the Riverine Wetland have tRetentialto Improve Water Quality?

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

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

depressions.

For this question you will need to estimate the fraction of the witand that is covered by
depressions. Make a simple sketch of the wetland boundagnd on this superimpose the
areas where depressions are found. From this you can make a rough estimate of the area
that has depressions and determine if this is more tha1/3 or more than 1/10 of the total
area of the wetland. Standing or open water present in the wetland when the river is not
flooding are good indicators of depressions. Figur23 shows a riverine wetland with
depressions filled with water. In this cas the depressions were created by a beaver.

NOTE: Generally you should count only depressions that hold water for more than
a 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. Sediments in the depression usually have a finer texture than those in
the immediate area indicate the water was present in the depression for longer
periods of time.
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Figure 28:A riverine wetland
with two depressions. In
this wetland the
depressions cover betweer
1/10 and 1/3 the area 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, multt
stemmed plants enhance sedimentation by offeng frictional resistance to water flow
(review in Adamusand others1991). Shrubs and trees are considered to be better at
resisting water velocities than emergent plantsluring flooding and are scored higher.
Aquatic bed species or grazegherbaceous(non-woody) plants are not judged to provide
much resistance to water flows and are not counteh O O &E1 OA OO

For this question you will need to group theplants found within the wetland into three
categories 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 Cowardifassification.
The polygons you draw of emergent and shrub plants must have a 90% cover of the
COl OT A xEAT Ui®O 1TTTE Al x1 AEOI 1 A PAOOI
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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.

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 gifant types on a
map or aerial photo before you can fel confident that your estimates are accurate.

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

Wetlands will remove many pollutants coming into them, and it is the removal of this
excess pollution that is cosidered to be a valuable function for societyThe landscape
surrounding the wetland will to some degree determine how well a wetland improves
water quality. If the wetland receives a heavy load of pollutants from the surrounding areas
it will function to its maximum capacity. If however, there are no pollutants coming in, the
wetland cannot remove them, even if it has the necessary physical and chemical
AEAOAAOAOEOOEAOS 4EOO0 OEA O1 AT AGAAPA bi OAT OE
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, relatively undisturbed watershedsilcarry

much lower sediment and nutrient loads than those that have been impacted by
development, agriculture, or logging practices (Hartmanmand others. 1996, and Reinelt

and Horner 1995).

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

R 2.2 Does the contributing basin to the unit include 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 YESto this

guestion if there are any incorporated cities ad 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
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If there are no developed areas adjacent to the stream 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 mas or through web sites such as the USGS
http://water.usgs.gov/wsc/map_index.html 8 T OxAO 09%36 O OEEO
incorporated cities and towns or UGAs within the contributing basin.

R 23 Does 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 the stream that floods the wetland itn
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 photogfagpof 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 24 Ismore 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. AnswerYESto this question if you find the listed uses

within 150 £0 1T £/ OEA xAOI AT A AT A OEAU Ai OAO 11 OA
the unit.
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R 3.0 Is the water quality improvement provided by the site valuable to stg?

R 3.1Is the unit along a stream or river that is on the 303d lston a tributary that drains to
a stream on the 303d li&

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 required pollution controls are not sufficient to attain or
maintain applicable water quality standards The sites are ranked from -6 based on
the uses of the water and severity of the pollution problemWetlands 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 NOAOOEIT1T Uil O xEIT TAAA O AAAA
lists all the bodies of water that do not meet water quality standards

http://www.e cy.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 24, or 5 watersor is on a tributary to it.

R 3.2 Doesthe drainage in which the unit is found have TMDL 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 andources of water pollution in aparticular 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 direcly to these polluted waters are judged to be
more valuable because they function at a landscape scale to mitigate discharges of
pil1 OOAT 008 4-%$,60 AOA AAOGAA 11 11AA]
absorption of pollutants under current conditions. Wetlands are an important part of
OEAO O1 AOGOOAT 6 AAAAU AT A OEAEO AAOGOOO
models, and force polluters to further reduce their discharges.

ToanswerttE O NOAOOEIT1T Ui O xEI1T TAAA O AAAAOO OEA
I EOOO Al OEA AT AEAO T £ xAOAO OEAO EAOA 4- 4
http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWri _a/TMDLbyWria.html.

Determine if the wetland unit you are rating is flooded by a stream or river in a
AOAET ACA &£ O xEEAE 4-3%$,0860 EAOA AAAT AAOAIT T
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R 3.3 Hashe 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 11 CUBO xAOAO NOAI m@atérshdd Blénhi@yE T C
efforts sometimes identify wetlands that are important in maintaining existing water
quality. These wetlands provide a 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 site is located. Information on regional or local plans can

often be found on the web site of the city or county iwhich the site is found. Useful

OOAAOAEG DPEOAOAO ET Al OAAQ OxAOAOOEAA IBeAT ho O
drainage in which the wetland is found has a TMDL plan developed for it, then answer

09 %306 £ O OEEO N OA aldEtardsare valudbleEn@ basiwnére vater OE A O
NOAT EOU EO PiiT O ATT OCE O OANOEOA A 4-3%, 8 4 E
OEA AT AEAO T £ xAOAO OEAO EAOGA 4-3%,60 j OAA AAI

R 4.0 Does the Site Have the Potential to Reduce Flooding andustEerosion?

w nodm / KINFOGSNAadlAOa 2F (KS a20SNblylé Ft22R
of the channel width to thedistanceof 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. The width of the stream between banks isnandicator
of the relative flows at that point in the watershed. Wider streamsvill have higher
volumes of water than narrower streams. More storage is therefore needed in large
systems to lessen the impact of peak flows. Tlistance of the wetland

perpendicular to the stream is used as an indicator of the amount of shetrm
storage available during a flood eventA wetland that is wide relative to the width of
the stream is assumed to provide more storage during a flood event than a narrow
one. The ratio of the two values provides an estimate that makes it possible to rank
wetlandsrelative 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 betweeihe
top of the banksof the stream). Calculate this ratio by taking the width of the wetland and
dividing by the width of the stream There are five thresholds for scoring: a ratio more
than 2, a atio between 1z 2, a ratio between’2 z 1, a ratiobetween¥s - %, anda ratio <
Ya.

Riverine wetlands are found in different positions in the floodplain and it may sometimes
be difficult to estimate this indicator. The following bullets describe someanmon types
of riverine wetland and how to estimate this indicator.
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¢ If the vegetated wetland lies within the banks of the stream or river, the ratio is
AOOGEI AGAA AO OEA AOAOACA xEAOQOE 1 &£ OEA OAAI E
banks. Figure ® shows a wetland where vegetation fills the entire distance between
the banks. In this case the ratio is 1. FiguB® shows a small vegetated wetland on a
gravel bar where the distance between banks is much greater than the width of the
wetland. In this case the ratio is < Y%a.

Distance between banks is the
same as the width of the wetland
perpendicular to stream flow. The
ratio is 1.

Figure 29.A riverine wetland where the
width of the wetland is the same as
the distance letween banks.

Distance between banks is approximately 15
ft. The width of the river seems smaller in the
photograph because it is further away.

Average width of wetland perpendicular to
river flow is approximately 30 feet.

Figure 30A riverine wetland where the ratio of the
width of the wetland to the distance between
banks is less than 80 ft / 150 ft = 0.2).

¢ |If the wetland lies outside the existing banks of the rivelyou 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
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more than twice as wide?finot, the ratio is between 12. If the width of the
wetland is less than the distance between banks, use the same processt less
than Y, or is it less than %2? Figur81 shows a riverine wetland in an old oxbow
where the ratio wasestimatedto be between 1-2.

Current locatios of riverbanks

The average width of the old oxbow is
about %2 the maximum width. When
compared to the distance between bank
of the river in the background of the
photograph, the ratio of width of wetlanc
to width of river is between 2. Note:
the photograph is not to scale because ¢
differences in the distance from the
camera.

Figure31: A riverine wetland in an old oxbow of the Colville River where the ratio of width of wetland to
distance between banks between I¢ 2.

¢ If you are including the river or stream as part of the wetland (see p. 15), then the
width of the stream is also included in the estimate of the width of the wetland.

¢ In braided channels: If the wetland is associated with only one briiyou would
still use the cumulative width of all channels to calculate the average width of the
channel.

R4.2 Characteristics gblantsthat slow down water velocities during floods:

Rationale for indicator : Riverinewetlands play an important role during floods
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 others 1991). The
indicator used in the rating system combines tth characteristics for the scoring.
Shrubs and trees are considered to be better at resisting water velocities than
emergentplants. Aquatic bed species are judged not to provide much resistance an
are not counted. Wetlands with a dense cover of treesd shrubs are scored higher
than 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 andscrub/shrub.
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There arefour size thresholds used to score this characteristicl) forest or shrub> 1/3 the
area of the wetland,2) emergent plants > 2/3 area,3) forest or shrub > 1/10 area, 4)
emergent plants > 1/3 area. Figure 31 shows an aerial photograph of a riverine wetland
that has dense shrub plants over most of its area.

NOTE This plant cover is NOT based on the Cowardin classification. The polygons you
draw of emergent and shrub plants must have a 90% covef the ground when you
ITTE Al x1 £OTi A PAOOI T80 EAECEO juvAEOQSs
NOTE If the wetlandAis covered with dgwped trees, you can treat large woody debris
AO O&I OAGO T O OEOOA
R 5.0 Does the Landscape Have the Potential to Support the Hydrologic
Functions othe Site?

R 5.1Is the streamor river adjacent to the unit downcut?

Rationale for indicator : Streams in developed areas are often downcut because of
the increased flows from impermeable surfaces (review in Sheldon and others 2005).
As a result the steams can become disconnected from the surrounding floodplain ang
floodwaters go overbank less frequently. A riverine wetland that is directly adjacent
to a downcut stream will not provide the same level of flood attenuation a one that is
adjacent to a steam 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, downcuttingbecomes visible when
its watershed contains more than 10% impervious surface (Donaldson and Hefner 2005).
Figures32, 33, 34 and 35 show a progression of different levels of downcutting that result
from development. For the purposes of this rating, Figeis 34 and 35 show streams for
which the answer to R 5.1 would be YES. Figw®2 and 33 are streamsfor which the
answer would be NO because the floodplain &ill somewhat connectedo the stream.
Figures32-35 are from Donaldson and Hefner 2005
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Figure 32:Stream in

a watershed with less
than 5 percent
impervious cover,
showing no
downcultting.

Figure 33 A stream in a
watershed with 810
percent impervious
cover. Streambed is still
relatively stable, but
signs of stream erosion
are more apparent. Not
much downcutting is
evident.
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Figure34: A stream in a watershed with approximately 20% impervious cover showing downcutting.
You would answer YES to question R 5.1 for this stream.

Figure35: This stream has a surrounding area of approximately 30 percent impervious cover. The
manhole in the middle of the picture was originally in the floodplain and is an indicator of
the degree to which channel has been downcut.
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R 5.2Does the upgradient wateshed include a UGA or incorporated are2

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

To begin, trace the stream or river to its sourcand determine if there are any urban areas

IO OOAOOAAT AOAAO AAEAAAT O O OEA OOOAAI 8 L
incorporated cities and towns or their Urban Growth Areas upstream of the unit. Maps of

UGA and urban areas can be found a

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 developed areas adjacent to thergam 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/wsc/map_index.html . Answer YES to this questin if there are any

ET AT ObT OAOAA AEOEAO AT A OI x1T O TO 5'1860 xEOEEI

R 5.3Isthe upgradient stream or river controlled by darfis

Rationale for indicator : Dams will buffer the flood waters that a wetland receives
by holding muchof the waters back upstream of the unit. This can reduce the floog
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 the unit you are rating. You answer YES 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 hydrologic functions provided by the site valuable to society?

R 6.1 Distanceto 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 problems are

the emergency planning office in your loal government and the local FEMA (Federal
Emergency Management Agency). 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 The subbasin that is immediately downgradient 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 web sites will probably also list flood
control plans for the watershed in question. If plans exist, try to detenine if the site has
AAAT EAAT OEZEAA AO EIiI PT OOAT O 1T O OAlI OAAIl As
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 maximunscore 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 lak&inge wetlands do not improve water quality
to the same extent as riverine or degessional wetlands because any pollutants taken up in
plant material will be more easily released into the water columrand dispersedwhen the
plants die off.

L 1.1 Average width gblantsalong the lakeshore:

Rationale for indicator : The intent of this question is to characterizéhe 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 toxiccompounds than whereplants 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 nutrients 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 ofplants perpendicular to the shore rather than the 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 shores of a lake it may be necessary to sketchplants and
average the width by segment, and then calculate an overall averadgégure 36 gives an
example of such a sketch.

Aeimeica AN A —-r
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Average width = 35 ft for ¥z of
Average width = 20 ft for ¥z of the wetland
the wetland

Figure 36 Estimating width of plants along the shores of a lake. The average width of
for the entire area is: (20ft x 0.5) + (35 ft x 0.5) = 27.5 ft.

L 1.2 Characteristics of th@antsin 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 lake environment. Herbaceousemergentspecies have, in general, been found to
sequester metas and remove oils and other organics better than other plant species
(Hammer 1989, and Horner 1992). Aquatic bedplants arenot considered important
in sequestering toxic compounds because the toxics will be released in the fall when
the plants decompose

For this question you will need to group theplants found within the wetland into three
categoriesz 1) herbaceous, 2) aquatic bed and)3any other plants. For this question,the
herbaceous plants can be either the dominanglant form (in this case it would becalled
emergent class) or as an understory in a shrub or forest communitylhese again are not
Cowardin classes of plants .

There areseveralsize thresholds used to sore this characteristicz 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 youo draw the area ofplants 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 vegetad. Do not include open water
beyond the outer edge of the unitn determining the area of the wetland covered by a
specifictype of plants.
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L 2.0 Does the Landscape Have the Potential to Support the Water Quality
Function of the Site?

L2.1 Is the |ke 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 sithargethe exhaust
that contains unburnedgasoline and oilinto the water. The landscape potential to
improve water quality for a wetland unit along a lakeshore is higher if the lake itself
is directly 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 department should have this
information. The answer to this giestion is NO if 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. Other lakes are limited to electric motors only.
In this latter case the answer would also be NO.

The answer to this question should be YES unless you can provide evidence that power
boats arebanned on the lake

L2.2 Isnore than 10% of the area within 150 ft of 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 general a& 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 wetlandThus
pollutants from such land uses will prolably 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 line should be 150 ft upslope of the unit boundaryAnswer YES to this
guestion if you find the listed uses wihin 150ft of the wetland and they cover more than
10% of the polygon.
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L 2.3Does the lake have problems with algal blooms or excesgilant growth such as
milfoil?

Rationale for indicator : Algal blooms and blooms or larger plants such as milfcglre
an indication of excessive nutrients in the lake water (Schindler and Fee 1974, Smith
and other 1999). The increased levels of nutrients in the lake increase the amount g
nutrients that the wetland plants absorb (Venterink and others 2002) and thusiso
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 departmentsjo determine if blooms occur in the
summer.

Figure37: Algal blooms in a lake in the Puget Sound area.
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Figure38: A lake infested with milfoil indicating the presence of excess nutrients (photo courtesy of
NHDEP).

L 3.0 Is the water quality improvement provided by the site valuable to society?

L 3.1 Is the lake on the 303d list of degraded resources?

Rationale fo r 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 NOAOGOEIT 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 if the wetland

unit is along the shores of a lake on the 303(d) list.
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L 3.2 Is the 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 trap airborne 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 basis where other aquatic resources are already
polluted. The 303(d) list is used as an indicator of pollution problems in a basin.

To answer this question you will need to access the Departmeht/£E %AT 1 T CUG O xAA C
lists all the bodies of water that do not meet water quality standards (see above)..

Determine if the wetland unit is in a basin or sukbasin where any body of water is on the

303(d) list.

L 3.3 Hasthe 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 11T cU8O xAOAO NOAI m@watérdhddBlanhi@ET C
efforts sometimes identify wetlands that are important in maintaining existing water
quality. These wetlands provide a 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 site is located. Information on regional or local plans can
often be found on the web site of the city or countyniwhich the site is found. Useful

OOAAOAEG DEOAOAO ET Al OAA4 OxAOAOOEAA DBl AT ho
basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

AARAOAT 1T PAA £ O EOBOOEAD OEBOANOCAAOEDOD® )O EO
are valuable in a basin where water quality is poor enough to require a TMDL. The

$APAOCOI AT O T &£ %ATT1TCUBO 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 hydlogic functions
instead of 16. The technical review teardeveloping the wetland rating system (Hruby
2004a) concluded that lakefringe wetlands do not provide hydrologic functions to the
same extent as riverine or depressional wetlands. The function céducing shoreline
erosion at the local scale was not judged to be asologicallyimportant as reducing peak
flows and reducing erosion at the watershed scale, and should not be scored as highly.
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Lake-fringe wetlands, however,do reduce erosion bydissipating wave energy before it
reaches the shore.

L. 4.1 Average width, and characteristics,gants along the lakeshore (do not include
aguatic 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 both shoreline anchoring
and the dissipation of erosive forces (Adamuand others 1991). Wetlands that have
extensive, persistent (especially woody)plants provide protection from waves and
currents associated with large storms that would otherwise penetrate deep into the
shoreline (Adamusand others1991). Emergent plants provide some protection but
not as much as thestiffer shrubs and trees.

This characteristic is similar to that used in L 1.1 and L 1.2, but the grouping of plants types
and thresholds for scoring are different.If you are familiar with the Cowardin classification
ofplantsUT O AOA T1TTEET C &£ O OEA AsoGubshablOEAO x1 O1 A
O0&1 OKDOAANI AThic Adici@ & 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 extend out for large distances. For this reason the question is
phrased in terms of the width and type oplants found only within the area ofshrubs, trees,
and emergents. There are two thresholds faneasuringthe average width ofplants [33 ft
(10m) and 6 ft (2m)], and two thresholds based omlistance along the shorgz4 and % of

the distance along the shorg For large wetlands along the Bores 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.

Area of shrubs
Area of emergents /

T AN

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

Figure 39Estimating width of plants types along the shores of a lake. The average width of sh
35 ft for ¥ the distance along the shore and the width of emergisr2$ ft for %2 of the
distance. This wetland would score 4 points because more than 1/4 distance consists
shrubs wider than 33ft.
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L 5.0 Does the Landscape Have the Potential to Support the Hydrologic
Functions of the Site?

L5.1 Is the lake useby power boatswith more than5 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 ¢hshores of the latter will
provide a higher level of function by 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 should have this information.

4EA AT OxAO O OEEO NOAOOEI 1T EO O. ieselmbtdEss OEAOA
on the lake. Many lakes are limited to small outboards of less than 5 hp or 10 hp. Other
| AEAO AOA T EI EOAA O Al AAOOEA 110100 1T1T1uUS8

because the speed of these smaller boats is limited and correspbngly their wakes will be
smaller.

The answer to this question should be YES unless you can provide evidence that the bans
on power boats are present.

L 5.2Is the fetch on the lak®n the water sideof the unit at least 1 mile in distance?

Ration ale for indicator: The size of wind generated waves on lakes depends on the
fetch. The fetch ishe uninterrupted distance over which the wind blows without a
significant change in direction. Lakes with larger fetches will have larger waves.
Wetlands alag 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 mile was
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 wind can blow.
Answer YES to this question if the distance isne mile or more.
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L 6.0 Are the hydrologic functions provided by the site valuable to society?

L 6.1 Are there 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. [Bungs,
however, are not the only resource that can be impacted. A mature forest along the
shores of a lake 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 shorelineerosion. Generally, a lakéringe wetland
does have value if:

e There are human structures or old growth/mature forests within 25 ft of OHWM of
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 the criteria 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 1.0 Does the Site have the Potential to Improve Water Quality?

Slope wetlands have a maximum score of only2 points for the water quality functions
instead of 16. The technical review teans that developed the Washington State Wetland
Rating System concluded that slope wetlands do not improve water quality to the same
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 1.1The 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 and retention of toxics by burial increases as the slope decreases
(review in Adamusand others. 1991).

For this question you will need to estimate the average slope of the wetlanohit. Slope is
measured either in dgyrees or as a percent (%). In thimmethod we use the latter
measurement (%), which is calculated 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 foot drop in elevation
between two points that 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 topographicqasaf the area.

The change in contour lines can be used to calculate the vertical drop between the 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 jisdictions sometimes have
AOOAOGOT 060 1 ADO OEAO AOA AI T 01 OOAA AO ¢ &0 EI
the slope.

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

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

are more accurate if you can find a 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
pole,oranoEAO PAOOIT AO OEA 11 xAO AACA T &£ OEA O11 6D
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
calculatethe slope between the upper most unit boundary and the lowest point on the
boundary. This will average out all the variations unless the unit has a much higher
slope for a short distance at either end.

NOTE If the slope wetland has a ditch along itsditom 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.

Figured0:9 A GA Yl GAy3 GKS at21LIS 2F | avlrtft aatz2L1S¢ gSiaftl
with the upper edge of the wetland. The average slope is approximately 6/200 = 0.03 or 3%.

Upper edge
of wetland

6 ft~The ép:p‘rdi(i.ﬁw
“height of a person
standing:here "7

S 1.2s the soil 2 inches below theurface a true clay, or true organic soil

Rationale for indicator : Clay soilsand organic soils areall good indicators that a
wetland can remove a wide range of pollutants from surface water. The uptake of
dissolved phosphorus and toxic compoundshirough adsorption to soil particles is
highest when soils are high in clay or organic content (Mitsch and Gosselink 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. Consider the unit
to have clay or organic soils Ifit 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 inches below theuff layer. Usually it isbest 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. If you
are not familiar with procedures for identifying organic or clay soilsa key is provided in
Appendix B.

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 a wetland 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/NSSC/Soil_Taxonomy/keys/2010_Keys to_Soil_Taxonomy.pdf

S 1.3 Characteristics of th@antsthat 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 seque
metals and ranove 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

z sz A oz oA

AT A ATT180 DPOiI OEAA AO | OAE OAOEOOAT AA (

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

groups: 1) dense, ungrazed, herbaceoydants, 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
EAOCAAAAT 6O O1 AAOOOI oU ET A OFEtked®dbadeus peint® A 008
must cover at least ¥ (75%) of the ground (as ops®ed 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 sedimenasd reduce flows. In
QuestionS1.3 we differentiate between herbaceous and neherbaceousplants while
in S4.1 itis between rigid, denseplants and other types.
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Unmowed part of the
wetland covered byluncus

sp.

Mowed part of wetland.

Figure41: A slope wetland where dense unmoweidants arebetween 1/4 and 1/2 the area of the
wetland.

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

S 2.1ls 310% 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 pbllutants (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 wetlandThus
pollutants from such land uses will probably reach the wéand unit if they are within
150 ft of the unit and upslope of it.

Use your aerial photo and draw a line around the unit that is 150 ft from the edge of the
unit. The line should be 150 fupslope of the unit boundary. Answer YES to this question if
you find the listed uses within 150ft of the wetland and they cover more than 10% of the
polygon upslope of the unit
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S 3.0 Is the water quality improvement provided by the site valuablesticiety?

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 Category 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 osub-basin 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 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 to be more \aluable in basins where other aquatic resources are already
polluted. Any further degradation of these resources could result in irreparable
damage to the ecosystem.

To answer this questonUT O xE11 T AAA O AAAAOO OEA $APAOOI
lists all the bodies of water 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 Category 2, 4, 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 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
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 the city or county in which the sites ifound. Useful

OOAAOAEG DEOAOAO EIT Al OAA4 OxAOAOOEAA bPI AT ho
basin in which the wetland is found has a TMDL plan (also called a Water Clean Up Plan)

AROAT T BAA £ O EOh OEAT hAib &3suhdd thar albwetandsBieO OE E O
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 4.0 Does the Site Have the Potential to Reduce Flooding and Stream Erosion?

Slope wetlands have a maximum score of on§/points for the hydrologic functions nstead
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. Thus they should be scored less than wetlands that qagrform
both aspects of the function.

S 4.1 Characteristics plantsthat 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 (US. Geologic Servicéitp://ga.water.usgs.gov/edu/urbaneffects.html ,
accessed July 31, 2003 The importance ofplants on slopes in reducing flows has been
well documented in studies of logging (Lewisind others2001) though not specifically for
slope wetlands. The assumption is thatlants in slope wetlands play the same role as
plants in forested areas in reducing peaflows.

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

within the wetland: dense, urcut, rigid plants and all otherplants. This indicator ofplants

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 persoryncut, means that the teight of the

pantseAO 11 0 AAAT OECI EEZEAAT Ol U OAAOAAA AU COAU
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 characteristic.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 th&uncus spyvas growing. The mowed plants
were less than 6 inches high, so the only plants 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]odeate rating of 6 or more points. As a result the other
guestions were dropped since all resulted in a [L]ow rating.

NOTE This description is not species specific because a species may be rigid in one
environment and not rigid in another. For example,eed canarygrass F.
arundinaceag can grow very thick and rigid stems in areas 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.

Figure42: A slope wetland with dense erect, ungrag#dntsover more than 90% of its area. The
direction of the slope is from thieottom of the photographtoward the center
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S 5.0 Does the Landscape Have the Potential to Support the Hydrologic
Functions othe Site?

S 5.1ls more than 10% of the buffer area within 150 ft upslope of wetland uiniagriculture,
pasture, residential, commercial, or urbaand use?

Rationale for indicator : Human land uses tend to destabilize the flows of water in a
watershed. Generally human activities reduce infiltration and increase the ruaoff
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 ruroff has increased can provide more velocity reduction of
surface flows than one located in an undeveloped area.

Use your aerial photo 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. Answer YES to this question if
you find the listedland uses within 150ft of the wetland and thg cover more than 10% of

the polygon.

S 6.0 Are the hydrologic functions provided by the site valuable to society?

S 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 EIT AE]
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 of further downstream

you will need to do some research. Your best sources of information on flooding problems
are the emergency planning office in yourdcal government, 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 human or natural resources (e.g. salmon redds)

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

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 93



7
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classes)

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 wetlandor determine their abundance. The one aspect of
habitat that we can determine is a relative number of habitat niches present. The questions
below describe indicators that represent different habitat niches. The basicsumption is
that wetland 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 species for which
a site can provide habitat.

H 1.0 Does the Site Have the leotial to Provide Habitat?

H 1.1Structure of plant community

Rationale for indicator : This indicator addresses two types of vegetation structure,
the @owardindvegetation classesand severalsize ranges within the emergentlass

of vegetation. First, more habitat niches are provided within a wetland as the number
of vegetationclassesincreases. The increased structural complexity provided by
different vegetation optimizes potential breeding areas, escape, cover, and food
production for the greatest number of species (Hruby et al. 2000). Secondiize

team developing the methods for assessing wetland functions in the Columbia Basin
judged that different guilds of species may partition the habitat based primarily on
OEAECEO6 A E @afashgdni edetatdn. Differedtthdights of emergent
vegetation provide different niches for organisms. Thassessmenteam determined
that the varying heights of energent vegetationplayed a significant role in providing
structural complexity that might otherwise, inwetter environments, be provided by
scrub/shrub and forested vegetation. This increased species richness arising from
the increased structural diversity also supports a greater number of terrestrial
species in the overall wetland food web (Hrby et al 2000).

&1 O OEEO NOAOGOGEIT Ui 6 xEIl 1TAAA O EAAT OEA&EU
wetland and whether the emergent class has areas where plants are of different heights.
Vegetation classes are grouped into 6 categories.

Aquatic bed

Emergent plants 812 inches high (0z 30 cm)
Emergent plants >12z 40 inches high (>30z 100cm)
Emergent plants > 40 inches high (> 100 cm)
Scrub/shrub (areas where shrubs have >30% cover)
Forested (areas where trees have >30% cover)

If you have determined there is an@mergenttype of vegetation in the wetland you will
need to estimate whether these plants can be further divided based on the heights of the
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plants. There are three size cteria: 0-12 inches (330 cm),>12-40 inches ¢30 z 100 cm),
and more than 40 inches (> 1m). Record the numbef different categories of plant height
categories in the wetland. Remember, a height category must cover at least %2 aorel0%
of the wetland for wetlands smaller than 2.5 acresto be counted.

Do not count the actual vertical height of vegetation that is broken @n the groundwhen

identifying structure categories. Use the estimated vertical height of vegetation before it
was knocked down. kure 45 shows a wetland with three concentric rings of emergent

plants of different heights.

NOTEL: Each class of vegetation or height category of emergent species has to cover
more than ¥4 acre, or if the wetland is smaller than 2.5 acres 10% of theetland area.
#1 x AOAET 6 typdsarddsinguishet on the basis of the uppermost layer of
vegetation (forest, shrub, etc.) that provides more than 30% surface coveiithin the
area of its distribution.

NOTEZ2: Aguaticbed plants do not always rach the surface and care must be taken to

1TTE AAT AAOE OEA xAOAO6O OOOAEAAAS "AAAOOA ~
of aquatic bed early in the growing season, it can be incorrectly concluded that aquatic

bed is not present if thefield visit is made during this time period Therefore,

AoAi ETA OEA OOAOOOAOA ET 1T PAT xAOAO AOAAO A
aquatic bed species. If a wetland is being rated very late in the growing season, when

either the standing water is gone or veryimited in extent, examine mudflats and

adjacent vegetated areas for the presence of dried aquatic bed species (Figd4g.

NOTE 3 Nuphar (water lilies) is considered as aquatic bed, not emergentWater level
fluctuations in easternWashington are so geat that it is difficult to base the
classification on water levels. The intent of the question was to highlight habitat
functions, andNuphar generally has the habitat characteristics of aquatic bed rather
than emergent regardless of whether it sticks ot above the water or is below it. See
page44 for a description on how to identify aquatic bed vegetation.

NOTEA4: If a vegetation type is distributed in several patches, the patches can be added
together if the patches are large enoughLarge enough mansthat 10 or fewer patches
are needed to meet the size threshold (average patch size is greater than 10% of
threshold).
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Figure44. Aquatic bed plants that have been bleached by the sun and left stranded as the water
levels receded during the summer.

NOTES: You cannot assume that a plant species will always be of the same height
category. Reed canary grass is a good example. This species will grow to be 6 ft. tall in
1T OOOEAT O OEAE xAOI AT AOh AOO EO x Eiuchwafed I
The same can be said faluncus effusswhich is usually 12t t6  OAlT 1 AOO AA
in some wetlands.

More than 40
inches tall.

12-40 inches
tall.

0-12 inches
tall.

Figure45: A depressmnal wetland with three heighasses of emergent plants.
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Rationale for indicator : Aquatic bed plants were judged to be more important than
the other vegetation types as a habitat feature in eastenVashington. The increased
structural complexity provided by aquatic bedspeciesincreases habitat niches for a
number of invertebrate and vertebrate species. The teanteveloping function
assessment methods for eastern Washingtoobserved an increase in the number of
invertebrate species when aquatic bed plants were presenupublished data collected
during the validation of methods for assessing functions

Add one point to the habitat score if the wetland waglentified as having aquatic bed
vegetation in 3.1 above.

H 1.3 Surface Water

H 1.3.1 Does the wetland have areas of pondadface water without emergent or shrub
plants over at least 10% of its area during the spring (March to early June) OR in early
fall (August to end of September)¥ote: answer YES for Lakenge wetlands.

Rationale for indicator : This indicator attempts to capture several different habitat
features that are important for birds, bats, and amphibians. It represents a
simplification of several habitat indicators used in the methods for assessing functions
(Hruby and others2000) that are too complex or this rating system. Generally, open
water provides an area for waterfowl access to the wetland. It also is an indicator of
potentially greater underwater structural heterogeneity that supports a greater variety
of invertebrate food sources for different species of waterfowl. The presence of open
water is also an indicator that the wetland may hold water long enough to provide for
the successful incubation of amphibian eggs (Hrubgnd others2000). Open water also
provides space for flying insectivores such as bats and some birds to forage near the
wetland surface. The time periods for open water specified in the question (Margh
June, or August September) coincide with the peak of the waterfowl migrations. The
question is divided into two partsto avoid ambiguity. Some riverine wetlands have
Ol PATo6 xAOGAO ET OEA m Ooi 1T &£ A OOOAAI 8
that open water does in depressional wetlands. dke-fringe wetlands, by definition,

A N o~ oz~

have to have open water adjacenit OEAi h AT A OEOOh AOA Al

To answer this question you will have to determine if the wetland has surface water
present during the specified seasons without any persistent emergent, shrub, or forest
species poking up through the water. You are trying to judge if the wetland has opeater

on which waterfowl can land orif flying insectivores can forage near the surface. Aquatic
bed species are not a detriment for this indicator because they do not cover the open water
all the time. There is a period during the early part of the gming season when the water

is open, before the aquatic bed species grow to the surface.

It may sometimes be hard to determine if a wetland has open water if you do your field
work outside the times specified (Marchz June and August September). There e
however, some indicators that can be used to determinesturfacewater was present.
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o If the entire central (or deepest) part of the wetland is covered with large species
such as cattails and bulrushes (see Figu#b), you can assume the wetlandoes not
have open water.

o If the wetland still has standing water outside the zone of emergent plants in July or
October, you can assume the wetlandioes have open water during the spring and
late summer (see Figured4).

o) £ OEA xAOI AT A EAOABDIdhduddyAegdtadidh AFyurédagy O OA I
you can assume the wetlandoes have open water.

Figure46: A mudflat indicates the presence of open water earlier in the season.

The size threshold for this indicator is ¥ acrgor 10% of the area of the wetlad if the
wetland is smaller than 2.5 acres. This may require you to make a rough sketch of the
wetland, and on it superimpose an outlinef the area ofopen water.

H 1.3.2 Does the wetland have an intermittent or permanent stream within its boundaries or
along one side with an unvegetated bottom (answer only if H 1.3.1 is NO)?

Consider this question only if the wetland does not have any open water as defined in

H18 c 8 p 8 31T A OEOAOET A xAOI ATAO 1T O AAPOAOOEITA
stream or river adjacent or within it. The open water provided by the stream plays a

OEi E1 AO AAT 1T CEAAT OI1T A AO OEA Ol PAH1B81xAOAO A
you will need to determine if there is a permanently or seasonally flowing stream or river

ET OEA xAOI AT A8 47 AT OxAO OUAOGO6 I O OEEO NOA
banks with a bottom that is not vegetatedvith an area that is at least 10% of the
wetland unit. ! T OT AT OxAO OUAOGS EA OEA xAOI AT A EO Al
an unvegetated area that is at least 16 ft (5m) wide.
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H 1.4 Richness of Plant Species:

Rationale for indicator : The number of plant specig present in a wetland reflects the
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 increases (Hrubyand others2000). For example, the number of invertebrate
species is directly linked to the number of plant species (Knops and others 1999his
indicator includes both native and nonnative plant species (with the exceptions noted
below) because both provide habitat for inertebrate and vertebrate species. Theix
non-native species excluded from the count tend to form large morcultures that
exclude other species and reduce the structural richness of the habitat.

As you walk through the wetland or do your delineation, keep a list of the patches of
different plant species you find. You do not have to record individual plants, only species
that form patches that cover at least 10 square feet. Different pates of the same species
can be combined to meet the size thresholdlhis threshold was established to reduce the
variability among users with different levels of expertise in identifying plants.

You should 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, rerd any species that are
OAAAAG AT A OAAT Cl1 EUAAI U AEEEAOCAT O &£O011 1 0OEAO
For this question the following species aré&dOT TO BE INCLUDEIN the total: Eurasian

water-milfoil ( Myriophyllum spicatun), reed canarygrass Phalaris arundinaceag Russian

olive (Elaeagnus angustifolig Canadian thistle Circium arvensg salt cedar Tamarix

pentandraQ h AT A-AD B Kldris fis€udacorup

H 1.5 Interspersion of Habitats:

Rationale for indicator:  In general, interspersion among differenfphysical structures
(e.g. open water) and types of vegetation (e.g. aquatic bed, emergent vegetation of
different heights) increases the suitability for some wildlife guilds by increasing the
number of ecological niches (Hrubyand others2000). For exampe, 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 different vegetationclassesare present in the
wetland being rated and in questiorH 1.3 you determined if there was any open water
present. This question uses the information from both questions and asks you to rate the

Z A N~ o~ A o~ xS

OET OAOODPAOOETI T 6 AAOxAAT OEAOA OOOBAOOOAI AEAO

the rating form show what is meant by ratings of High, Medium, Low, or None. Each
polygonwith a different shading represents a different habitat structure, either a
vegetationclassor open water. Note: The plant structures under a forest canopyhowever
should not be included in his indicator since they are not based on a Cowardin class
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To answer this question first considele & OEA ET OAOOPAOOEIT T AAI 1 O EI
ratings. If the wetland has only one vegetationlasspresent (questionH 1.1) and no open

water, it will always be rated as NONE (see Figuré&8, 14). If the wetland has four

vegetation structures (from questionH 1.1), or threetypes and open water from questions

H1.1 and H 1.3it will always be rated as HIGH. The only time you will have to make a

decison is when the wetland has two or threaypes of habitat structure. 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

OAT OAA 11T AAOAOAS 4ET OA xEOE OAI AOEOATI U OOOAE
three types of structure the same criterion is used to differentiate between a MODERATE

and HIGH scoring.

For example, the wetland in Figurel5 has three concentric mgs of different size emergent
plants and no open water. This wetland is rated as Moderate for interspersion (see the
fourth diagram on therating form). The wetland in Figure47 has one vegetation type and
open water in a concentric system. It is ragtas LOW (see the second diagram on the
rating form).

Additional notesfor determining the interspersion are:

¢ Lakefringe wetlands will always haveat leasttwo categories of structure (open
water and oneclassof vegetation).

¢ A wetland with a meandering unvegetated, stream (seasonal or permanent) should
be rated MODERATE if it has only one vegetation category, or HIGH if it has two or
more.

» Several isolated patches of one structural category (e.g. patches of open water)

oA~ N = ~

should be consideredthesam& O 1T 1T A OPAOAES®d xEOE [T AT U 11 AA

"
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Figure 47A depressional
wetland with one height
category of emergent
plants and open water. The
interspersion is rated as
LOW.
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H 1.6 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 wetlandwill provide a wide range of habitats (Hruby
and others2000). These pecial features include: 1) rocks within the area of surface
ponding or large downed woody debris in the wetland2) cattails or bulrushes as
indicators of long periods of ponding3) snags, 5) emergent or shrub vegetation in areas
permanently ponded, and6) steep banks of fine material that might be used by aquatic
mammals for denning.

In many instances rocks mimic the function of large woody debris typically found in
western Washington, but rarely found in the Columbia Basin. Rocks provide refuge,
habitat, and structure for a number of different species. Woody debris, snags, and ereq
vegetation, where present, provide major niches for decomposers (i.e. bacteria and
fungi) and invertebrates. They also provide refuge for some amphibians and other
vertebrates. Downed woody material and the duration of ponding are important
structural elements of habitat for many other species. (review in Hrubyand others
2000).

Record on therating form the presence of any the following special habitat features within the
wetland:

e Rocks > 4 inches (10cm) in diameteor large woody debristhat is more than 4 inches in
diameter within the area that is seasonally or permanently ponded (Figus48, 49).

e Presence of catails (Typhasp.) orbulrushes (Schoenoplectusf@rmerly Scirpus) acutus).

e Snags present in the wetland, or in the first 30 ft of the buffer, that are more than 4
inches in diameter at breast height.

e Emergent or shrub vegetationis found in areasthat are permanently ponded The
POAOAT AR 1 & OUAI T T x £ ACd ) OEOthatale A Ci 1 A ET
permanently ponded.

e Steep banks of fine material for denning, or evidence of use of the wetland by beaver
or muskrat. Banks need to beat least 33 ft long, 2 ft high within or immediately
adjacent to the wetland and have the following characteristicsat leasta 30 degrees
slope, with at least a 3 ft depth of fine soil such as sand, silt, or cl@R, Eidencethe
area has been recentlyised by beaver, such as downetees and shrubswith teeth
marks, andwhere the wood has not turned gray ye({Figure 50). Evidence of grazing
by muskrat does not count because it may be the result of Nutria, an invasive aquatic
mammal. It is very diffiailt to differentiate between these two species in the field
unless the animal is actually seen.

¢ Invasive plants cover less than 20% of the wetland area in each vertical stratum of
plants (i.e. canopy, understory, herbaceous groundover). For example, #orested
wetland with a 100% canopy of native species but with an understory of reed canary
grass that covered 70% of the ground would not quality for this characteristic. The
OPAAEAO OEAO AOA AT 1 OEAAOAA OETI OheE OA6 A& O
Circium arvensd Canadian thistle)
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Rubus laciniatus(evergreen blackberry)
Rubusarmeniacus(Himalayan blackberry)
Polygonum cuspidatuntJapanese knotweed)
Polygonum sachalinens@iant knotweed)
Polygonum cuspidatum x sachalinen@eybrid of Japanese and giant
knotweeds)
Lysimachia vulgariggarden loosestrife)
Lythrum salicaria (purple loosestrife)
Myriophyllum spicatum(European milfoil)
Phalaris arundinaceadreed canarygrass)
Phragmites australigcommon reed)
Tamarix spp( either Tamarix ramosissimaand/or T. parviflora, salt
cedar. There is some dispute regarding the correct taxonomy of the
deciduous species of tamarisk that have escaped and become invasive
in western North America.)
Only the species on the list count asivasive. 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 otrspecieson the list.

Figure 48Rocks within area of surface ponding.
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Figure 50 Evidence of beaver activity. Note the conical shape of the cut.
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H 2.0 Does the Landscape Have the Potential to Support the Habitat Functions
of the Site?

Habitat lossand fragmentation are a major source of losses in biodiversity (Fahrig 2003).
Thus wetlands in areas that have not been subject to fragmentation and habitat loss are in a
better landscape position to provide habitat for a wide range of species that reqeitboth
uplands and wetlands to survive. Questions H 2.1 and H 2l@scribetwo indicators for
characterizing theavailability of goodhabitat around a wetland.

, ATA OOAO OEAO AOA 1 £O0A1T AAI 1 AA OEdEGCE EIT OAT OE

manufacturing and commercialland usesall have negative impacts on habitat because of
noise, light, toxic runoff,and other disturbances (reviewed in Sheldon and others 2005).
Wetlands that are located in such areas are therefore less suited as habitat for many
species. Question H 3.attempts to characterize these impacts by reducing the overall
landscape potential of a site if these high intensity land uses are present

All three questions ask you to map three types of land uses in a 1 km circle around the

s oA N =

wetland unit being scored.4 EAOA AOA OEECE ET OATatBo@U6 1 AT A

intensitydl AT A OOAOh AT A OOAI AOCEOA O1 AEOOOOAAASDG
1. Drawing a polygon aound the unit that extends 1 km from the edge. Use an aerial
photograph or a map of land uses if available.
2. Drawing smaller polygons within this 1 km circle around the areas that are relative

undisturbed, havelow or moderate intensity land usesand those thathave high
intensity land uses.

Terms are defined in the following box and in Table 2.If you find a land use that is not
listed you will have to decide how to categorize it (high intensity, moderate intensity,
relatively undisturbed). In this case you should document your rationale on the data form
or attached to the figures you submit.
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(Relatively undisturbed 8 EO A CAT AOAT OAOI OOAA Oi
completely free of human impacts and activitiesThis includes uplands, other wetlands,
lakes and other bodies of water.It means that the area is free of regular disturbances
such as:

Tilling and cropping

Residential and urban development

Grazing

Paved roads or frequently used gravel roads
Mowing

Pets

Recreational boating and fishing

NOTE 1. Areas dominated by invasive species are not considered disturbed unless ya
also have other evidencehat disturbances are still present. The invasive species could
be a result of some past disturbance that is nonger present.

NOTE 2. Logged areas that have been undisturbed for at least 5 years can qualify as
OOAI AOCEOGAT U O1 AEOOOOAAASBDG AEEO EIT Al OA
years old.

NOTE 3. Areas that are regularly accessible to dog#ther from residential areas or

from people walking their dog should be treated as disturbed. Dogs and other pets
cause stress among the animals using a wetland.

NOTE 4: A rarely used path ogravelOT AA AAT AA AT 1 OEAAOAA
it is used less than once or twice a week. Daily usage of a road or area is considered

T i s s oA A~ N oA

NOTE 5: Lakes, ponds and other bodies of open water can be considered relatively
undisturbed if they are not regularly used for boating or for other water rehted
AAOEOEOEAOS $AEI U OOACA 1T &£ OEA 1 AEA A
be considered undisturbed if it is used only once or twice a week.
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Table2: Land uses that can be classified as high and moderate/low intensity based on their
impacts to wetland habitat.

Level of Impact | Types of Land Use Based on Common Zoning Designations

High Intensity I 2YYSNOA I €

' ND | Yy

Ly Rdza G4 NA I f
LyatdAaddzixzyl f
wSiFAf &alfsSa
WSaARSYUAIT O6Y2NB GKIFYy wm dzy
| -iktéhKkity agriculture (dairies, nurseries, greenhouses, groy
and harvesting crops requiring annual tilling and raisingj an
maintaining animals, etc.)
w | -ihténkity recreation (golf courses, ball fields, etc.)
Moderateand w WSAaARSYUALIET om dzyAldkl ONB 2N
LowIntensity wParks

w a 2 R-#iedsity Sgriculture (orchards, hay fielgsmstures)
wTrails

wkForestry
w 'GAfTAdSIe O2NNAR2NJ

eegegeegeeee

H .2.1 What is the area odkccessibldHabitat?

Rationale for indicator : It is difficult to separate the effects of habitat loss from the
fragmentation of habitat (Fahrig2003). Thus, Eigenbrod and others (2008) have
AAOGAT T BAA AT ET AEAAOI Oh AAI T AA OAAAAO
into one measurable indicator. Accessible habitat is defined as the amount of habits
that can be reached from the wetind without crossing a human land use (e.g., roads
fields, and development). Some lower intensity human land uses such as parks do
not completely isolate a habitat. As a result, low and moderate intensity land uses a
totally discounted as accessible &bitat. The total area of low and moderate intensity
land uses adjacent to the unit is divided by two and then added to the area of
undisturbed habitat. This addresses the issue that some lower intensity land uses d
still provide habitat, but not to the same level as undisturbed areas.

To calculate the accessible habitat around the wetland unit you are scoring follow these
steps.
1.(ECEI ECEO All DBITUCTITO 1 Aocodywdmmdpdnatardl U OT AE(
contiguous with the unit boundary.

2. Estimate the area of all such polygons as a percent of the total area within the larger
1 km polygon unit. You do not need to measure actual acreages, just the percent of
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the total areas within the larger polygon (Figure 48). Include this number on the
Scoring Form.

3. (ECEIECEO Al DPIlTUCIiTO T&£ OiT AAOAGA T0 11 x
with the unit boundary or the relatively undisturbed areas mapped in #1 above.

4. Estimatetheared £ OEA DHBI 1 UCIT O AAOACI OEUAA AO Oi 1A
percent of the total area within the larger 1 km polygon unit. Divide this result by 2
and add it to the percent accessible, undisturbed, habitat calculated in steps #1 and
#2 above.

Use the sum as thearea ofAccessible Habitat to answer question H 2.1.

Park

1 Km circle
around unit

Relatively
undisturbed
habitat

Wetland
unit

Figure51: A 1km circle around a wetland unit showing the accessible habitat. Accessible habitat
is 10¢ 25 % of the total area of the 1km polygon.
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H 2.2 Total undisturbed habitat in Bm circle around unit

Rationale for indicator : The focus of this indcator is more toward the
fragmentation of the surrounding landscape. Flying species such as birds are not
dependent on undisturbed corridors to move from habitat patch to habitat patch but
more on the total area of habitat available (Rodewald and Bakermar2006). This
indicator characterizes the overall habitat available surrounding the wetland unit.

Use the diagram of land uses within 1 km of the unit to answer this question as well, but
analyze using the following criteria:

1. Select only the polygonsdentified as relatively undisturbed even if they are
separated from the unit by some human disturbance.

2. Calculate the total area of undisturbed habitat in the 1 km circle. If it is more than
50% of the total record that on the Scoring Form.

3. If the area is between 10% and 50% count the number of distinct patches in the
circle and score this using the criteria on the Scoring Form.

H 2.3 Land use intensity in 1 km circle

Rationale for indicator: , AT A OOAO OEAO AOA EIOMGA IO OM
dense residential areas, manufacturing areas, and commercial all have negative
impacts on habitat because of noise, light and other disturbances (reviewed in
Sheldon and others 2005). Wetlands that are located in such areas are therefore le;
suited as habitat for many species.

Use the diagram of land uses within 1 km of the unit to answer this question as well, but
analyze using the following criterion.

1. Identify all polygons of high intensity land uses.

Calculate the total area of in the 1 km circle. If it is more than 50% of the total record that
on the Scoring Form and subtract two points from the total.

H 3.0Is the Habitat provided by the site valuable to society?

oAT DT A AT 17106 OAI OA A1 OPAAEAO ANOAI I US
characteristics, some because they are in danger of extinction, some for their commercial,
aesthetic, or moral values (Perry 2010). The value of the habitat a wetland prows for
society is therefore linked to the presence of these more valued specidsowever, as

individuals we often place different values on wildlife. For example, some may value a
beaver more than frogs while others disagree.

Question H 3.1 attempts taharacterizethe valuesof different species of wildlife at a broad
level by highlighting wetlands that provide habitat for species that aregecognized by
jurisdictions, the state,and federal agencies as having some importance and that are
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protected by laws and regulation. In this case we are relying on the agencies and
jurisdictions (as representatives of society as whole) to identify the valuable species and
habitats. The department of Ecology does not have the resourcesthe mandate, to
develop adifferent listT £ OOAI OAAT A6 OPAAEAOS

H 3.1 Does the site provides habitat for species valued in laws, regulationpolicies?

Rationale for indicator : There are lists of species that are identified through federal
and state Endangered Species Acor are the focus of management and conservation
by the Washington State Department of Fish and Wildlife through their priority species
and habitat program (ttp://wdfw.wa.gov/hab/phspage.htm ). These sped@s are
judged to have a higher value to society than others. Wetland units that provide
habitat for these species are thus considered to have a higher habitat value.

Wetlands are assigned a high value for habitat if the unit:

e Provides habitat for Threatened or Endangered speciesn either astate or federal
list. This includes both plants and animals. For the latest information ariE
species you will have to access the National Marine Fisheries Service and the WA
Dept. of Fish and Wildlife (WDFW) links below or contact the local WDFW biologist.
These links are active as of March 2012.
http://www.nwr.noaa.gov/ESA -SalmonListings/Salmon-Populations/Maps/
http://wdfw.wa.gov/conservation/endangered/

For information on plants contact the NaturalHeritage Program:
http://www1.dnr.wa.gov/nhp/refdesk/plants.html

NOTE Be aware that wetlands with streams running through them in the Puget
Sound area and on the Columbia River will probably be providing habitat for
Endangered Salmonids.

e )O A OPOEI OEOU AOAAG I O Al ET AE&mhDA]l 73$&
maps of important habitat areas for species on their priority species listThese
maps should be used to identifff OEA OT EO A£A1 1 O xEOEET T 1A 1 ¢4
A O A AnfbBnétion on how to obtain these maps and how to access them is
available on the WDFW web siteshttp://wdfw.wa.gov/hab/phspage.htm

e Contains a HighQuality Plant Community or Wetland Ecosystem as determined by
the Department of Natural Resources.
http://www1.dnr.wa.gov/nhp/refdesk/lists/communitiesxco/countyindex.html

e Has at least three different WDFW priority habitats within 200 m of the unit.This
means the urt scores 4 points on question H.3 of the Wetland Rating System for
EasternWashington (Ecology publication #0406-015). Use AppendipxCto identify
priority habitats within 100 m if the unit has not been categorized using the wetland
rating system. The latest definitions for priority habitats will be found on the
WDFW web pagehttp://wdfw.wa.gov/publications/00165/wdfw00165.pdf )
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NOTE: Wetlands are specifically excluded fronthe list of priority habitats because
all wetlands are a priority habitat.

e Has been categorized as an iportant habitat site in a local orregional
comprehensive plan Shoreline Master Planpr a watershed plan The Department
of Ecology does not mairdin a database of important habitat areas identified in
local plans. You will need to contact the planning department of the jurisdiction in
which your wetland unit is found to determine if it has been identified as an area
that provides valuable habitat.

Wetlands are assigned a moderate value for habitat if the unit scores3lpoints on
guestion H 2.3 of theWetland Rating System for Western Washington (Ecology publication
#04-06-015, AppendixChas question H 2.3 from the rating system).

Wetlands are assigned a low value for habitat if they do not meet any of the criteria above.
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Wetland name or number

Name of wetland (if known):

SCORING-ORM

Scoringfunctionsfor calculating mitigation requirements irfcastern
Washington

Date of site visit:

Scored by

SEC: ___ TWNSHP: RNGE:

These scores are for:

Wetland being altered
Mitigation site before mitigation takes place
Mitigation site after goals and objectivesare met

SUMMARY OF SCORING

Estimated size:

FUNCTION Improving Hydrologic Habitat
Water Quality
Rating of Site Potential
Rating of Landscape Potential
Rating of Value
Scorebased on ratings
(see table below)
Wetland HGM Class use( Scores
for Rating (Order of ratings is not importahnt
Depressional 9 =H,H,H
Riverine 8 =H,H,M
Lakefringe 7=HHL
Slope 7 =H,M,M
6 =H,M,L
Check if unit has multiple 6 =M,M,M
HGM classes present 5=H,L,L
5=M,M,L
4 =M,L,L
3=L,L,L

THIS FORMIS NOT COMPLETE UNLESS YOU
ATTACH THE AERIAL PHOTOGRAPHS AND MAREQUESTED IN THE MANUAL

Calculating Cedits and Debits for Mitigation in EasterrwA
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Wetland name or number

NOTES
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Wetland name or number

Classification of Wetland Units iBasternWashington

For questions }4 the criteria described must apply to the entire unit being ratedor it
to be classified correctly.

If the hydrologic criteria listed in each question do not apply to the entire unit being
rated, you probably have a unit with multiple HGM classes. In ghcase, identify which
hydrologic criteria in questions 1-4 apply, and go to Questiorb.

1. Does the entire wetland unitmeet both of the following criteria?
____The vegetated part of the wiand is on the shores of a body of permanent open
water (without any plants on the surface) at least 20 acres (8 ha) in size;
____Atleast 30% of the open water area is deeper thEhft (3 m)?
NOzgoto2 YESz The wetland class id.ake-frin ge (Lacustrine Fringe)

2. Does the entire wetland unitmeet all of the following criteria?
_____The wetland is on a slopgdpe can be very gradugl
_____The water flows through the wetland in one direction (unidirectional) and usually
comes from seeps. It may flow subsurface, as sheetflow, or in a swale without
distinct banks.
_____The water leaves the wetlamdthout being impounded ?
NOTE: Surface ater does not pond in these type of wetlands except occasionally
in very small and shallow depressions or behind hummocks (depressions are
usually <3ft diameter and less than 1 foot deep).
NO-goto3  YES The wetland class isSlope

3. Does the entire wetland unitmeet all of the following criteria?
______Theunitis in a valley, or stream channel, where it gets inundated by overbank
flooding from that stream or river
______The overbank flooding occurs at least once everyyears.
NOTE: The riverine unit can contain depressions that are filled with water when the
river is not flooding.
NO-goto4 YESz The wetland class iRiverine

4. Is the entire wetland unit in a topographic depression in which water ponds, or is
saturated to the surface, at some time during the yearThis means that any outlet, if
present, is higher than the interior of the wetland.

NOz go to5 YESZ The wetland class idDepressional

5. Your wetland unit seems to be difficult to classifgnd probably contains several

different HGM clases. For example, seeps at the base of a slope may grade into a riverine
floodplain, or a small stream within a depressional wetland has a zone of flooding along its
sides. GO BACK AND IDENTIFY WHICH OF FMBEROLOGIC REGIMES DESCRIBED IN
QUESTIONS-TZ APPLY TO DIFFERENT AREAS IN THE UNIT (make a rough sketch to help
you decide). Use the following table to identify the appropriate class to use for the rating

Calculating Cedits and Debits for Mitigation in EasterrwA Final Report August 2012 3
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Wetland name or number

system if you have several HGM classes present kit your wetland. NOTE: Use this table
only if the class that is recommended in the second column represents 10% or more of the
total area of the wetland unit being rated. If the area of the class listed in column 2 is less
than 10% of the unit; classifythe wetland using the class that represents more than 90%

of the total area.

HGM Classes within the wetland unit HGM Class to
being rated Use in Rating

Slope + Riverine Riverine
Slope + Depressional Depressional

Slope + Lak&inge Lakefringe
Depressional + Riverir{the riverine portion Depressional

iswithin the boundaryof depressiof

Depressional + Lakenge Depressional

Riverine + Laké&inge Riverine

If you are unable still to determine which of the above criteria apply to your
wetland, or if you have more than 2 HGM classes within a wetland boundary,
classify the wetland aBepressional for the rating.
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Wetland name or number

Depressional Wetlands

WATER QUALITY FUNCTIOR - Indicators that the site functions to improve
water quality. Questions D1.1z D1.4 are from wetland rating system (Hruby
20044a).

Points
(only 1
score per
box)

D 10 Does the wetland unit have theotential to improve water quality?

D 1.1Characteristics of surface water flows out of the wetlandnit:

Wetland has no surface water outlet points =5
Wetland has an intermittently flowing outlet points = 3
Wetland hasa highly constricted permanently flowing outlet points = 3
Wetland has a permanently flowing surface outlet points = 1

D 1.2 The soil 2 inches below the surfader duff layer) is clayor organic (use NRCS
definitions of soil type$
YES points = 3 NO points = 0

D 1.3 Characteristics of persistent vegetation (emergent, shrub, and/or forest Coward
class)
Wetland has persistent, ungrazed, vegetation for > 2/3 of area points = 5
Wetland has persistent, ungrazegvegetation from 1/3 to 2/3 of area  points = 3
Wetland has persistent, ungrazed vegetation from 1/10 to < 1/3 of aregpoints = 1
Wetland has persistent, ungrazed vegetation <1/10 of area points =0
Map of Cowardin vegetation classes

Figure

D 1.4 Characteristics of seasonglonding or inundation.
This is the area of ponding that fluctuates every year. Do not count the area that i
permanently ponded.

Area seasonally ponded is > % total area of wetland points = 3
Area seasoally ponded is %- % total area of wetland points =1
Area seasonally ponded is <% total area of wetland points =0

NOTE:See text for indicators of seasorahd permanent inundation/flooding.
Map of Hydroperiods

Figure

Total for D 1 Add the points in the boxes above

Rating of Site Potential: If score is 12716 =H

6-11=M
0-5=L
Record the rating on the first page
NOTES and FIELDBSERVATIONS
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Wetland name or number

D 20 Does the landscape have the potential to support improve water quality at
the site?

D2.1 Does the Wetland unit receive stormwater discharges? Yes=1 No=0

D 2.2 Is more tharl0% of the area within 150 ft of wetland unit in agricultural, pasture,
residential, commercial, or urban?
Yes=1No =0

D2.3 Are there are septic systems within 25& of the wetland unit? Yes=1 No=0

D2.4 Are there are other sources of pollutants coming into the wetland that are not liste

in questions D2.17 D2.3? Source Yes=1 No=0
Total for D 2 Add the points in the boxes above
Rating of Landscape Potential: If scoreis3or4 =H
lor2=M
0 =L

Record the rating on the first page

D 3.0 Is the water quality improvement provided by the site valuable to society

D3.1 Does the unitdischarge directly to a stream, river, or lake that is on the 303d list?
Yes=1 No =

D 3.2 Is the unit in a basin or subasin where water quality is an issue in some aquatic
resource (303d list, eutrophiclakes, problems with nuisance and toxic algae?
Yes=1 No ={

D 3.3Has the site been identified in a watershed or local plan as important for
maintaining water quality? (answer YES if there is a TMDL for thminagein which

unit is found Yes=2 No=0
Total for D 3 Add the points in the boxes above
Rating of Value: If scoreis2-4 = H
1=M
0 =L

Recordthe rating on the first page

NOTES and FIELD OBSERVATIONS
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Wetland name or number

Depressional Wetlands Poilntsl
HYDROLOGIC FUNCTIONS Indicators that the site functions to reduce g‘;’;?’e ber

flooding and stream degradationQuestions D4.1z D42 are from wetland rating  box)
system (Hruby 2004a).

D 4.0 Does the wetland unit have theotential to reduce flooding and erosion?

D 4.1 Characteristics of surface water flows out of the wetland unit:

Wetland has no surface water outlet points = 8
Wetland has an intermittently flowing outlet points =4
Wetland has a highly constricted prmanently flowing outlet points = 4
Wetland has a permanently flowing surface outlet points = 0

D 4.2 Depth of storage during wet periods
Estimate the height of pondingbove the bottom of the outlet. For units with no outlet
measure from the surface of permanent water or deepest part (if dry).
Marks ofseasonalponding are 3 ft or more above thdowest point in unit or the
surface of permanent ponding points =8
4EA xAOI ATA EO A OEAAAXxAOAOS xAOlI AT@
Marks ofseasonalponding between 2 ft to < 3 flabove thelowest point in unit or

the surface of permanent ponding points =6

Marks are at leastl ft to < 2 ft from surface points =4

Marks are 6 in to < 1 ft from surface points = 2

No marks above 6 in. ounit has only saturated soils points = 0

Total for D 4 Add the points in the boxes above

Rating of Site Potential: If score is 12716 =H
6-11=M
0-5=L

Recordthe rating on the first page

D 5.0 Does the landscape have the potential to support hydrologic functions at the site’

D5.1 Doesthe unit receive anystormwater discharges? Yes=1 No=0

D5.2 Is >10% of the area within 150 ft of wetland unit in agricultural, pasture,
residential, commercial? Yes=1 No=0

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/5acres, urban,

commercial, agriculture, etc.)? Yes=1 No=0
Total for D 5 Add the points in the boxes above
Rating of Landscape Potential: If score is 3=H
12=M
0 =L

Record the rating on the first page
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Scoring Form




Wetland name or number

D 6.0 Are the hydrologic functions provided by the site valuable to society?

D 6.1The unit is in a landscape that has flooding problems.
Choose the description that best matches conditions around the wetland unit being
rated. Do not add points.Choose the highest score if more than one condition is met.

0

0

The site has been identified as important for flood storage or flood conveyance if
a regional flood control plan. ts = 2 poi
The wetland captures surface water that would otherwise flow downgradient into
areas where flooding has damaged human or natural resources (e.g. salmon
redds), AND

o Damageoccurs in subbasin that is immediately downgradient of unit points=2
o Damageoccursin a sub-basin further down-gradient points = 1
The existing or potential outflow from the wetland is so constrained by human or
natural conditions that the water stored by the wetland cannot reach areas that
flood. points =0
There are no problems with flooding downstream of the unit points = 0

Rating of Value: If score is 2

=H
M

1=
0 =L

Record the rating on the first page

NOTES and FIELD OBSERVATIONS
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Wetland name or number

Riverine Wetlands Points
WATER QUALITY FUNCTIONS Indicators that site functions to improve water g%';'élper
guality Questions R1.%x R1.2 are from wetland rating system. box)
R 1. ODoes the wetland unit have thgotential to improve water quality?
R 1.1 Area of surface depressions within the riverine wetland that can trap sediments | Figure

during a flooding event:

Depressions cover /3 area of wetland points = 6

Depressions cover > 1/10 area of wetland points = 3

If depressions > 1/10th of area of unit draw polygons aerial photo or map

Depressions present but cover < 1/10 area of wetland points = 1

No depressions present points = 0
R 1.2Densevegetation in the unit (area of polygons with >90% cover at person height. | Figure

This is not Cowardin vegetation classes):
Includephoto or mapshowing polygons of different plants types

Forest or shrub > 2/3 the area of the wetland points 5
Forest or shrub 1/3 7 2/3 area of the wetland points =5
Ungrazed, herbaceous plants > 2/3 area of wetland points = 5
Ungrazed herbaceous plants 1/% 2/3 area of wetland points =
Forest, shrub, and ungrazed herbaceous < 1/3 area of wetland points =

Add the points in the boxes above

Rating of Site Potential: If score is 12716 =H
6 -11=M
0-5=L

Record the rating on the first page

R 2.0 Does the landscape have the potential to support the water quality function at thd
site?

R 2.1ls the unit within an incorporated city or within its UGA? Yes=2 No

R. 2.2Does thecontributing basin include a UGA or incorporated area? Yes=1No =0

R 23 Does at least 10% of the contributing basin contain tilled fields, pastures, or fores
that have been clearcut within the last 5 years? Yes =1 No =

R 24 Is more than 10% of the area within 150 ft othe wetland unit in agricultural,

pasture, golf courses residential, commercial, or urban? Yes=1 No=
Total for R 2 Add the points in the boxes above
Rating of Landscape Potential: If scoreis3 -5=H
lor2=M
0=L

Record the rating on the first page
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Wetland name or number

R 3.0 Is the water quality improvement provided by the site valuable

society?
R 3.1 Is the unit along a stream or river that is on the 303 d list on a tributary that
drainsto one? Yes=1 No=0

R 3.2 Does the riveon stream have TMDL limits for nutrients, toxics, or pathogens?
Yes=1 No=0

R 3. Has the site been identified in a watershed or local plan as important for
maintaining water quality? (answer YES if there is a TMDL for tHeinagein

which unit is found Yes=2 No=0
Total for R 3 Add the points in the boxes al
Rating of Value: If scoie2-4 =H
1=M
0 =L
Record the rating on the first pagt
Riverine Wetlands Points
HYDROLOGIC FUNCTIONS Indicators that site functions to reduce g:'i;gxfcore
flooding and stream erosionQuestions R4.Jand R4.2 are from wetland rating
system.
R 4.0 Does the wetland unit have thpotential to reduce flooding and
erosion?
R 4.1 Characteristics of the overbank storage the unit provides: Figure
Provide aerial photo showing average widths
Estimate the average width of the wetland unit perpendicular to the direction of the
flow and the width of the stream or river channel (distance between banks). Calcul
the ratio: ( average width of unit)/( average width of stream between banks).
If the ratio is more than 2 points =10
If the ratio is between 17 2 points =8
If the ratiois%2 - <1 points = 4
If the ratio is¥% - <% points = 2
If the ratio is <% points = 1
R 4.2 Characteristics of plants tat slow down water velocities during floods:Treat Figure

1 AOCA xi1 1T AU AAAOEO AO OA&I OAOGO 10 0OEOQ
description.(polygons need to have >90% cover at person height NOT Cowardin
classes):

Providephoto or map showing pgigons of different plants types

Forest or shrub for more than 2/3 the area of the wetland. points 5
Forest or shrub for >1/3 area OR herbaceous plants > 2/3 area points
Forest or shrub for > 1/10 area OR herbamous plants > 1/3 area points =
Plants donot meet above criteria points = 0

Add the points in the boxes above

Rating of Site Potential: If score is 12716 =H
6-11=M
0-5=L
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Wetland name or number

Record the rating on the first page

R 5.0 Does the landscape have the potential to support the hydrologic functions
at the site?

R5.1 Is the stream/river adjacent to the unit downcut? Yes =0 No =1

R 5.2 Does the upgradienwvatershed include a UGA or incorporated area¥Yes =1 No =

R 5.3 Is The upgradient stream or river controlled by dams? Yes =0 No =1
Total for R 5 Add the points in the boxes abovs
Rating of Landscape Potential: If score is 3 =H
lor 2=M
0 =L

Record the rating on the first page

R 6.0 Arethe hydrologic functions provided by the site valuable to society?

R 6.1 Distance to the nearest areas downstream that have flooding problent3ffoose the
description that best fits the site.
The sub-basinimmediately down-gradient of site has surface flooding problems

that results in $$ loss or loss of natural resources points = 2
Surface flooding problems are in a basin further dowagradient points = 1
No flooding problems anywhere downstream points = 0

R 6.2 Has the site has been identified as important for flood storage or flood conveyan

in a regional flood control plan? Yes=2 No=0
Total for R 6 Add the points in the boxes above
Rating of Value: If score isz&2=H
1=M
0 =L

Record the rating on the first page

NOTES and FIELD OBSERVATIONS:
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Wetland name or number

Lake-fringe Wetlands Points
WATER QUALITY FUNCTIONS Indicators that the site functions to improve 0%
water quality. Questions L1.1z L1.2 are fromthe wetland rating system box)
(Hruby 2004a).
L 1.0 Does the wetland unit have thpotential to improve water quality?
L 1.1 Average width of plants along the lakeshor@ise polygons of Cowardin classes)| Figure
Provide map of Cowardin classes with widths marked

Plants are more than 33ft (10m) wide points = 6

Plants are more than 16 (5m) wide and <33ft points = 3

Plants are more than 6ft (2m) wide and <16 ft points = 1

Plants are less than 6 ft wide points = 0
L 1.2 Characteristics of the plants in the wetlandChoose the appropriate description | Figure

that results in the highest points, and do not include any open water in your estimatg
coverage. The herbaceous plants can be either the dominant form or as an understg
a shrub or forest communityThese are not Cwvardin classes. Area of Cover is total
cover in the unit, but it can be in patches. NOTE: Herbaceous does not include aquz
bed. Provide map with polygons of different plants types

Cover of herbaceous plantss >90% of the vegetated area points = 6
Cover of herbaceous plantss >2/3 of the vegetated area points = 4
Cover of herbaceous plantss >1/3 of the vegetated area points =
Other plants thatare not aquatic bed > 2/3 unit points
Other plants thatare not aquatic bed in > 1/3 vegetated area points =
Aquatic bed plants and open water cover > 2/3 of the unit points =

Add the points in the boxes above

Rating of Site Potential: If score is 812 =H
427 =M
0-3=L

Record the rating on the first page

L 2. Does the landscape have the potential to suppdhte water quality function at the
site?

L2.1 Is the lake used by power boats? Yes=1 No=0

L2.2 Is more than 10% of the area within 150 ft of wetland unit (on the shore side)
agricultural, pasture, residential, commercial, or urban? Yes=1 No=0

L2.3 Does the lake have problems with algal blooms or excessive plants such as

milfoi l? Yes=1 No=0
Total for L 2 Add the points in the boxes above
Rating of Landscape Potential: If scoreis 2or3 =H
1=M
0 =L

Record the rating on the first page
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Wetland name or number

L 3.0 Is the water quality improvement provided by the site valuable to society?

L 3.1 Is the unit on a lake that is on the 303d list? Yes=1 No=0

L 3.2 Is the lake in a sulbbasin where water quality is an issu@ (at least one aquatic

resource in the basin is on th&03(d) list) =YlesNo =0
L 3.3 Has the site been identified in a watershed or local plan as important for
maintaining water quality? Yes=2 No=0
Total for D 3 Add the points in the boxes above
Rating of Value: If score is 2-4=H
1=M
0 =L

Record the rating on the first page

Lake-fringe Wetlands

HYDROLOGIC FUNCTIONS Indicators that the wetland unit functions to
reduce shoreline erosion Question L4.1is from wetland rating system(Hruby
2004a).

Points
(only 1
score per
box)

L 4.0 Does the wetland unit have thpotential to reduce shoreline erosion?

L 4.1 Distance along shore and average width of Cowardin classes along the lakesh
(do not include aquatic bed):(choose the highest scoring description that matches
conditions in the wetland)
Include aerial photo or map with Cowardin plant classes
> ¥, of distance is shrubs or forest at least 33 ft (10m) wide points 3
> ¥, of distance is shrubs or forest at least 6 ft. (2 m) wide points 5
> Y, distance is shrubs or forest at least 33 ft (10m) wide points 3
Plants areat least 6 ft (2m) wide (any type except aquatic bed) points = 2
Plants areless than 6 ft (2m) wide (any type except aquatic bed) points =0

Figure

Rating of Site Potential: If score is 6= M
0-5=L
Record the rating on the first page
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Wetland name or number

L 5.0 Does the landscape have the potential to support hydrologic functions at the
site?

L5.1 Isthe lake used by power boats with more than 10 hp? Yes=1 No=0

L5.2 Is the fetch on the water side of the unit at least 1 mile in distance?

Yes=1No=0
Total for L 5 Add the points in the boxes above
Rating of Landscape Potential: If score is 2 =H
1=M
0 =L

Record the rating on the first page

L 6.0 Are the hydrologic functions provided by the site valuable to society?

L 6.1 If more than one resource is present, choose the one with the highest score.
There are human structures or old growth/mature forests within 25 ft of

OHWM of the shore in the unit points = 2
There are nature trails or other paths and recreational activities within 3 ft of
OHWM points = 1
Other resources that could be impacted by erosion points = 1
There are no resourceghat can be impacted by erosion lang the shores of the unit
points = 0
Rating of Value: If scoreis 2 =H
1=M
0 =L

Record the rating on the first page

NOTES and FIELD OBSERVATIONS:
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Wetland name or number

NOTES
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Wetland name or number

Slope Wetlands

WATER QUALITY FUNCTIONS Indicators that the site functions to improve
water quality Questions S1.% S1.3 are from wetland rating system (Hruby 2004).

Points
(only 1
score per
box)

S 1. Does the wetland unit have thgotential to improve water quality?

S 1.1 Characteristics of average slope of unf 1% slope has a 1 foot vertical drop in
elevation for every 100 ft horizontal distange
Slope is1% or less points = 3
Slope is> 1% - 2% points = 2
Slope is> 2% - 5%
Slope is greater than 5% points = 0

S 1.2 The soil 2 inches below the surface (or duff layer) is clay or orgar(ase NRCS
definitions)
YES = 3 points NO = 0 pointg

S 1.3 Characteristics of the plants in the wetland that trap sediments and pollutants
Choose the points appropriate for the description that best fits the plants in the
wetland. Dense plants means you have trouble seeing the soil surface (>75%
cover), and uncut means not grazed or mowed and plants are higher than 6
inches.
Providephoto a map showing polygons of different plants types
Dense, uncut, herbaceous plants > 90% of the wetland area points = 6
Dense, uncut, herbaceous plants > 1/2 of area points = 3
Dense, woody, plants > % of area points = 2
Dense, uncut, herbaceous plants 4 of area points = 1
Does not meet any of the criteria above for plants points = 0

Figure__

Total for S 1 Add the points in the boxes above

Rating of Site Potential: If score is 12=H
6 -11=M
0-5=L
Record the rating on the first page

S 2. 0 Does the landscape have the potential to improve water quality at the site?

S2.11S >10% of the buffer area within 150 ft upslope of wetland unit in agricultural,
pasture, residential, commercial, or urban? Yes=1 No= 0

Rating of Landscape Potential: If score is 1=M
0 =L
Record the rating on the first page

Calculating Cedits and Debits for Mitigation in EasterrwA Final Report August 2012
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Wetland name or number

S 3.0 Is the water quality improvement provided by the site valuable to society?

S3.1 Does the unit discharge directly to a stream, river, or lake that is on the 303d
list? Yes=1 No=0

S 3.2Is the unit in a sub-basin where water quality is an issu@ (at least one aquatic
resource in the basin is on th&03(d) list)?

Yes=1 No=0

S 3.3 Has the site been identified in a watershed or local plan as important for

maintaining water quality? Yes=2 No=0
Total for D 3 Add the points in the boxes above
Rating of Value: If score is 2-4 =H

1=M

0 =L

Record the rating on the first page

Slope Wetlands Points
HYDROLOGIC FUNCTIONSnNdicators that the site functions to reduce (s%';'ﬁ’eéer
flooding and stream erosion box)

S 4.0 Does the wetland unit have thegotential to reduce flooding and stream erosion?

S 4.1 Characteristics of plants that reduce the velocity of surface flows during storms
Choose the points appropriate for the description that best fit conditions in the
wetland. (Stems of plants should be thick enough (usually > 13, or dense
enough to remain erect during surface flows)

Dense, uncutrigid plants covers > 90% of the area of the wetland. YES =1
All other conditions =0

Rating of Site Potential: If score is 1=M
0=L
Record the rating on the first page
NOTES and FIELDBSERVATIONS
Calculating Cedits and Debits for Mitigation in EasterrwA Final Report August 2012
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Wetland name or number

S 5.0 Does the landscape have the potential to support the hydrologic functions at t

site?
S 5.1 Is more than 25% of the buffer area within 150 ft upslope of wetland unit in
agricultural, pasture, residential, commercial, or urban? Yes=1 No=0
Total for S 5
Rating of Landscape Potential: If scoreis1 =M

0 =L
Record the rating on the first page

S 6.0 Are the hydrologic functions providedy the site valuable to society?

S 6.1 Distance to the nearest areas downstream that have flooding problems
Immediate Subbasin down-gradient of site has surface flooding problems

that results in $$ loss or loss of natural resources points = 2
Surface flooding problems are in a subasin further down-gradient points = 1
No flooding problems anywhere downstream point

S 6.2 Hashe site has been identified as important for flood conveyance in a regiona

flood control plan? Yes=2 No=0
Total for R 6 Add the points in the boxes above
Rating of Value: If score is-42= H
1=M
0 =L

Record the rating on the first page

NOTES and FIELD OBSERVATIONS
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NOTES
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Wetland name or number

These questions apply to wetlands of all HGM classes. Points
HABITAT FUNCTIONSIndicators that site functions to provide important habitat Questions g%rc‘)'élper
H1.1z H1.6 are from wetland rating system(Hruby 2004Db). box)
H 1. Does the wetland unit have thpotential to provide habitat for many species?
H 1.1 Categories of vegetation structure Figure_ |
Check the vegetation classes (as defined by Cowardin) and heights of ememeaent. Size
threshold for each class or height category is ¥ acre or more than 10% of the area if unit
< 2.5 acres. Provide map of Cowardin plant classes
____Aguatic bed
_____Emergent plants2 in. (0z 30 cm) high are the highest layer and have > 30% covel
_____Emergent plants >2240 in.(>30 z 100cm) high are the highest layer with >30%
cover
___Emergent plants > 40 in.(> 100cm) high aresthighest layer with >30% cw@er
_____Scrub/shrub (areas where shrubs have >30% cover)
_____ Forested (areas where trees have >30% cover)
Add the number of vegetation types that qualify. If you have:
4-6 types points = 3
3 types points = 2
2 types points = 1
1 type points =0
( p8¢8 YO T1TA T £ OEA OACAOAGEIT OUPAO OA
YES =1 point NO = 0 points
H 1.3.Surface Water Figure__|

( p8o8p $IAO OEA OTEO EAOA AOAAOG | &£ O &
over at least ¥4 acre or 10% of its area during the spring (Marchearly June) OR in
early fall (Augustz end of September)Note: answer YES for Lakenge wetlands
YES = 3 points &gotoH 1.4 NO=gotoH1.3.2
H 1.3.2 Does the unit have an intermittent or permanent stream within its boundaries,
or along one side, over at least ¥4 acre or 10% of its area, AND that has an unvegetate
bottom (answer yes only if H 1.3.1 is IO
YES = 3 points NO = 0 points
Provide map showing areas of open water

H 1.4.Richness ofPlant Species
Count the number of plant species in the wetland that cover at least 16.ftdifferent
patches of the same species can be combined to meet the size threshold)
You do not have to name the species.
Do not include Eurasean iMoil, reed canarygrass, purple loosestrife, Russian Olive,
Phragmites ,Canadian Thistle, Yelleftag Iris, and Salt Cedar (Tamarisk)

# of species If you counted:
> 9 species points =
4-9 species points =
< 4 species points = 0
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Wetland name or number

H 15. Interspersion of habitats Figure
Decide from the diagrams below whether interspersion between Cowardiplants classes
(described in H 1.1), or the classesf emergent speciesand unvegetatedareas (can include
open water or mudflats) is high, medium, low, or none.
Usemap of Cowardin plant classggepared for questions H1.And map of open water from
H1.3
None = 0 points Low =1 point Moderate = 2 points
I [riparian braided channelswith 2 classeg
High = 3 points
NOTE: If you have four or more classes or thrg#ants classes and open water the rating is
Al xAUO OEECEO® S
H 1.6.Special Habitat Features:
Check the habitat features that are present in the wetlaadit. The number of checks is
the number of points you put into the next column.
___ Loose rocks larger thadr large, downed, woody debris (>4in. diameter) within the
area of surface ponding or in stream.
_____Cattails or bulrushes are present within thmit.
_____Standing snags (diameter at the bottom > 4 inches) in the wetland or within 30 m
(100ft) of the edge.
_____Emergent or shrub vegetation in areas that are permanently inundated/pondétie
prelAT AA T £ OUAT 11T x & Aco )OEO EO A CciiA

ponded.
_____Stable steep banks of fine material that might be used by beaver or muskrat for denni
(>45 degree slope) OR signs of recent beaver activity
_____Invasive spe&d cover less than 20% in each stratum of vegetatiqnanopy, sub
canopy, shrubs, herbaceous, moss/ground cover)
Maximum score possible =

H 1. TOTALScore- potential for providing habitat

Add the scores from H1.% H1.6

Rating of Site Potential: If score is 1518 =H
7214 =M
0z6 =L

Record the rating on the first page
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Wetland name or number

H 2.0 . Does the landscape have the potential to support habitat at the site?
H 2.1 Accessible habitat (only area of habitat abutting wetland unitalculate: Figure__
% undisturbed habitat + [(% moderate and low intensity land uses)/2] =
Provide map of land use within 1 km of unit edge
If total accessible habitat is:
> 1/3 (33.3%) of 1km circle (~100 hectares) pomB3
20 - 33% of 1km circle poit
10- 19% of 1km circle points = 1
<10% of 1km circle po
H2.2 Undisturbed habitat in 1km circle around unit. If:
Undisturbed habitat > 50% of circle points
Undisturbed habitat 10- 50% and in 1-:3 patches points =
Undisturbed habitat 10- 50% and > 3 patches points =
Undisturbed habitat < 10% of circle points
H2.3 Land use itensity in 1 km circle. If:
> 50% of circle is high intensity land use poiXs
Does not meet criterion above points = 0
Total for H 2 Add the points in the boxes above
Rating of Landscape Potential: If scoreis 4-6 =H
1-3=M
<1l=L
Record the rating on the first page
H 3.0 Is theHabitat provided by the site valuable to society?
H3.1Does the site provides habitat for species valued in laws, regulations or policies?
(choose only one answer, the highest scoring one)
Site meets ANY of the following criteria: points = 2
— It provides habitat for Threatened or Endangered species (any plant or
animal on the state or federal lists)
— )0 EO A OPOEI OEOU AOAASd A& O Al EI
— Itis a Natural Heritage Site as determined by the Department of Natural
Resources
— It scores 4 on guestion H2.3 of the wetland rating systeifppendix C)
— It has been categorized as an important habitat site in a local or regial
comprehensive plan, in a Shoreline Master Plan, or in a watershed plan
Site scores 13 on question H2.3 of the wetland rating system points =
Site does not meet any of the criteria above points = 0
Rating of Value: If score is 2 =H
1=M
0 =L
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Reord the rating on the first page
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AppendixB. Estimating Soil Texture
Estimating Soil Texture

Step 1: Place soil in palm
of hand. Add water slowly

M@l Step 2: Make a thumbprint in
the soil. Moisten it, then rub your

Step 3: Place soil between thumb and index finger. With your
thumb, gently squeeze it upward into a ribbon of uniform width
and thickness until it bends or breaks. Note this length.

to break down aggregates. Does soil

thumb over the surface.

Soil is at the proper moisture
when moldable like a moist
putty. Dry soil will crack and
wet soil will make a mess in

your hand.

remain in a
ball when

squeezed?

-
Does the

soil feel

very gritty?

YES

Sand

dominates

NO

Is the soil

too dry?

Does the
soil feel very

smooth?

YES

A

Silt

dominates

R I0
.

Add more
dry soil.

Is the soil

too wet?

Does the

soil feel in

between?
\_

YES 4

.

Sand &
silt are
balanced

Sand

- J

WASHINGTON STATE

¥'9 UNIVERSITY

-

World Class. Face to Face,
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Less than 2"

Loam

2" to 3.5"
Sandy Clay

Loam

2" to 3.5"
Clay Loam

3.5" or more
Clay

—

If the ribbon is less than 2", moisten the soil again
and make a ball. Roll it gently between your palms
25 times. Does it collapse?

~
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AppendixC Question H 2.3 of the Wetland
Rating System

H 2.3Near or adjacent to other priority habitats listed by WDFWseecomplete
descriptions of WDFW priority habitats, and the countie in which they can be
found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and
Species List. Olympia, Washington. 177 pp.
http://wdfw.wa.gov/publications/00165/wdfw00165.pdf )

Count how manyof the following priority habitats are within 330ft (100m) of the
wetland unit? NOTE: the connections do not have to be relatively undisturbed.

Aspen Stands: Pure or mixed stands 6aspen greater than G} ha (1 acre).

Biodiversity Areas and Corridors : Areas of habitat that are relatively
important to various species of native fish and wildlife full descriptionsin WDFW
PHS report p. 152

___Herbaceous Balds: Variable size pathes of grass and forbs on shallow soils
over bedrock.

___Old-growth /Mature forests: (Old-growth west of Cascade cre$tStands of at
least 2 tree species, forming a mukiayered canopy with occasional small openings;
with at least 20 trees/ha (8 trees/aae) > 81 cm (32 in) dbh or > 200 years of age.
(Mature forests) Stands with average diameters exceeding 53 cm (21 in) dbh;
crown cover may be less that 100%; crown cover may be less that 100%; decay,
decadence, numbers of snags, and quantity of lardewned material is generally
less than that found in oldgrowth; 80 - 200 years old west of the Cascade crest.

Oregon white Oak: Woodlands Stands of pure oak or oak/conifer associations
where canopy coverage of the oak componeig important (full descriptionsin
WDFW PHS report p. 158see web link above

Riparian : The area adjacent to aquatic systems with flowing water that contains
elements of both aquatic and terrestrial ecosystems which mutually influence each
other.

___Westside Prairies: Herbaceous, noAforested plant communities that can either
take theform of a dry prairie or a wet prairie (full descriptionsin WDFW PHS report
p. 1617 see web link above

Instream: The combination of physical, biological, and chemical processesd
conditions that interact to provide functional life history requirements for instream
fish and wildlife resources.

Calculating Cedits and Debits for Mitigation in EasterrwA Final Report August 2012
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http://wdfw.wa.gov/publications/00165/wdfw00165.pdf

___Nearshore: Relatively undisturbed nearshorehabitats. These include Coastal
Nearshore, Open Coast Nearshore, and Puget Sound Nearsh(ull descriptions of
habitats and the definition of relativelyindisturbed are in WDFW reporg see web
link above.

Caves:A naturally occurring cavity, recess, void, or system of interconnected
passagesinder the earth in soils, rock, ice, or other geological formations and is
large enough to contain a human.

__Cliffs: Greater than 7.6 m (25 ft) high and occurring below 5000 ft.

Talus: Homogenous areas of rock rubble ranging in average size 0.48.0 m
(0.5-6.5 ft), composed of basalt, andesite, and/or sedimentary rock, including
riprap slides and mine tailings. May be associated with cliffs.

___Snags and Logs Trees are considered snags they are dead or dying and
exhibit sufficient decay daracteristics to enable cavity excavation/use bwvildlife.
Priority snags have a diameter at breast height of > 51 cm (20 in) in western
Washingtonand are > 2 m (6.5 ft) in height.Priority logs are > 30 cm (12n) in
diameter at the largest end, and ® m (20 ft) long.

Note: Allvegetatedwetlands are by definition a priority habitat but are not included
in this list because they are addressed elsewhere.

Scoring for H 2.3:

e If wetland has 3 or more priority habitats = 4 points
e If wetland has 2 priority habitats = 3 points
e If wetland has 1 priority habitat = 1 point
¢ No habitats = 0 points
Calculating Cedits and Debits for Mitigation in EasterrwA Final Report August 2012
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AppendixD: Worksheets forEstimatingthe
Adequacy of Wetland Mitigation
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a59 . WORKSHEET

Wetland unit to be altered: Date

Use the following tables to calculate the Debits for the impact sitgdse a separate worksheet
for each wetland unit being altered.In addition you will need to calculate the debits separately
for forested areas and for emergent/shrub areas.Use the map of Cowardimplant types from

guestion H 1.1 on the Scoring Form to determine the boundaries between forested areas and
non-forested areas.

FUNCTION Improving Water Hydrologic Habitat
FromScoring Form Quality

Rating of Site Potential

Rating of Landscape Potential

Rating of Value

Score for Wetland

CALCULATIONS Improving Water Hydrologic Habitat Function
emergent or shrukplant classes Quality Function

Score for wetland unit (see above)
Acres ofhon-forested areas impacted
(same for all functions)

Basic mitigation requirement (BMR) =
Scordor function x acres impacted
Temporal loss factor

(TLFsee table below)

Mitigation required

DEBITS = BMR x TLF

CALCULATIONS Improving Water Hydrologic Habitat Function
forested plant class Quality Function
Score for wetland unit (see above)
Acres offorestimpacted(Create a D E COD ‘D E CD CD E CD

separate columin tablefor each type of
forest impacted)

Deciduous (D), Evergreen (E),

Cat. 1 deciduous (>50%cover) (CD)
Cat. 1 evergreen (>50% cover)(CE)
Basic mitigation requirement (BMR) =
Score x acres impacted

Temporal loss factor

(TLFsee table below)

Mitigation required

DEBITS = BMR x TLF

Calculating Cedits and Debits for Mitigation in EasterrWA  Final Report August 2012 1
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Temporal Loss Factors:

Timing of Mitigation Temporal
Loss Factor

Advanceg At least two years has passed sipdantings were completed or 125
oneyearsinced I-oadzA f G ¢ LI I ya 6SNB &dzo YA

Concurrentc Physical alterations at mitigation site are completed within
yearof the impacts, but planting may be delayed by up to 2 yéangededto
optimize conditions for success

For mpacts toan emergent or shrub community 15
For mpacts to a deciduous forested wetland community 20
For impacts tan evergreen forested wetland community 25
For impacts t@a deciduous Category | forested wetland community 3

For impacts t@n evergreen Categorydrested wetland community 35

Delayed- Constructionis not completed within ongearof impact, butis
completed(including plantings if requiredyithin 5 growing seasons of
impact.

For impacts tan emergent or shrub community

For immcts toa deciduous forested wetland community

For impacts tan evergreen forested wetland community

For impacts ta deciduous Category | forested wetland community
For impacts t@an evergreen Category | forested wetland community

~N O O bW

NOTE:The ratings, scoring and calculations are valid for onlijve years because wetlands and
their functions will change with time. If delays in the construction of the site are more thah
years the mitigation plan will probably have to be renegotiated andthe calculation re-done.
This time limit was chosen to be consistent with the validity of wetland delineationas
established by the U.S. Army Corps of Engineer

TOTALS
Improving Water Hydrologic Habitat
Quality

DEBITSEmergent or shrub areas

Acrepoints Acrepoints Acrepoints
DEBITSForested areas

Acrepoints Acrepoints Acrepoints

TOTAL
Acrepoints Acrepoints Acrepoints
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a/ w9 BVORKSHEET

Mitigation Site: Wetland Unit: Date

To calculate the CREDITS fill out the following worksheets using the data from the ScoriFaym.
Also,

e Use additional worksheets if more than one wetland unit is being used for mitigation.

e Use the map of Cowardimplant types from question H 1.1 on the Scoring Form to determine
the boundaries of areas dominated by emergent plants (if needed for the calculations).

e Map out and estimate the areas in the wetland unit that will be created or restablished and
the areas that will be rehabilitated or enhanced.The credits from creation/re-establishment
and rehabilitation/enhancement are calculated separately before being combined at the end.

Additional notes:

Note 1: B = O for all three functions in mitigation sites that are not currently wetlands (creation
or re-establishment).

Note 2: If you are increasing the size of an existing wetland the credits are calculated by rating
the functions for the entire future wetland (original wetland + area created or re
established). However, you only get credits based on the area (footprint) of the area created
or re-established.

Note 3: For enhancement and rehabilitation you cannot score only the parts of a wetland where
mitigation takes place. You need to score the entire unit as defined in Chapter 4. This is done
£l O AT OE OAAEI OAo AT A OAZEOAOS6 AT T AEOEIT O8 4
same for either enhancement or rehabilitation This methodisA AOAA 11 AAIT AOI A
in functions without considering whether the mitigation is called enhancement or

rehabilitation.

Note 4: Scoring the landscape potential of a mitigation site to calculate credagter the
mitigation takes place depends otow its rating changes. Specifically:

4.1 If the score for the landscape potential decreases as a result of the mitigation
activity then the score for the current conditions can be used for calculating credits. For
example, the rating of landscape pential might decrease for a large mitigation project
that removes sources of pollutants in the buffer. In this case the scores for the site might
decrease even though positive actions are being taken.
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4.2 If the score for the landscape potential decr eases as a result of the development or
proposed impacts OEAT OEA OAT OA & O OEA O0&A£O0OO0AG
credits. For example, orsite mitigation should be getting a lower rating for the landscape
potential if development to which itis linked breaks corridors or reduces the area of
undisturbed habitat. These reduce the effectiveness of the mitigation site as habitat.

4.3 If the score for the landscape potential increases as a result of the mitigation
actions then the score forttA O E£OOOOA6 AT 1T AEOQEIT T AAT AA
example, new corridors or habitat connections that are made as a result of the project
should be given credit. Also, riverine wetlands that are reconnected to their floodplain

should get credit(e.g, question R5.1).

4.4 If the score for the landscape potential increases as a result of the development or
proposed impacts then the score for landscape potential for the current conditions has
to be used in calculating credits. A development ctiliprovide a source of pollutants or
excess water to the mitigation site that would increase its level of flood storage and
removal of pollutants. We do not want to give mitigation credits to increases in
functioning of a wetland that are a result of thempacts associated with the project.

Use the following worksheet to calculate credits. Totals are in acqmints for comparison with the
debits worksheet. Separate the mitigation site into different areas (polygons on a map) by the type
of mitigation proposed (creation, reestablishment [C/R], and rehabilitation/enhancement [R/E])
and by the plant community proposed for that polygon. These areas have different risk factors.
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Scores for unit before any mitigation takes place
B = 0 forCreation and Re-establishment

FUNCTION
FromScoringForm - Unit ID

Improving Water
Quality

Hydrologic

Habitat

Rating of Site Potential

Rating of Landscape Potential

Rating of Value

Score formitigation site [B]efore

Scores for unit based on the expected wetland ecosystem when all the vegetation has
reached maturity and the water regime has stabilized

FUNCTION
FromScoring Form - Unit ID

Improving Water
Quality

Hydrologic

Habitat

Rating of Site Potential

Rating ofLandscape Potential

Rating of Value

Score formitigation site [A]fter

Calculations for Credits
Unit ID

Improving Water
Quality

Hydrologic Function

Habitat Function

Increase in Score at
mitigation site A¢ B) =
[/s] ¢ forest/shrublaquatic bed
[e] ¢ emergent

C/R
fls

R/E

e fls e

C/R
fls

R/E

e fls e

R/E
f/s

C/R

fls e

e

Acres of mitigationghould
be same for the 3 functions
for each type of mitigation

Basic mitigation credit
(BMC) = Increase in Score
acres of mitigation

Risk factor (RF)
(see table below)

Mitigation credits available
for each area
CREDITS = BMC x RF

TOTAL CREDITS AVAILAH
Add thecredits from the

different types of mitigation
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Risk Factors:

Type of Mitigation

Risk Factor

Advancemitigation

Thesite meetscriteria in Charts 1 and 8f the site selection guidance [i,e.
identified in a local plan and is sustainayDmeets thecriteria in Charts 411
for the appropriate functions(Ecology publication #096-032)

Advancemeans that at least two years has passed since plantings were completed
8SIN) aGagzOBSi & B I ya oSNB adzoYAGasS

1.0

Advance mitigation without meeting criteria in Ecology publication-¢6932

0.83

Concurrent Mitigation

Mitigation site meet<riteria in Charts 1 and 8f the site selection guidance
[i.e., identified in a local plan and is sustainable]

ANDmeets thecriteria in Charts 411 for the appropriate functions.

(All worksheets for Chart 3 and in Appendix Eoblogy publication #606-032
are submitted

Risk factor applies to all types of mitigation.

0.9

Mitigation site chosen meets theriteria in Charts 2 and 8f the site selection
guidance [i.e.identified as a site with potential and that is sustainable] ;

ANDmeetscriteria in Charts 411 for the appropriate functions.

(All worksheets for Chart 3 and in Appendix [Eoblogy pubtiation #0906-032
are submitted

Risk factor applies to all types of mitigation.

0.80

Site does not meet criteria in site selection guat guide was not used.

Reestablishment, rehabilitation, or enhancemenif an aquatic bed,
shrub, or forest community

Reestablishment, rehabilitation, or enhancemenif an emergent
community

Creationof an aquatic bed, shrub, or forest community with data showi
there is adequate water to maintain wetland conditions 5 years out
every 10.

Creationof an emergent communitwith data showing there is adequate
water to maintain wetland conditions %ewgrs out of every 10.

Creationof an aquatic bed, shrub, or forest communitithout adequate
hydrologicdata.

Creationof anemergentcommunitywithout adequate hydrologidata.

0.67

05

0.67

0.5

0.5
0.4
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Calculating credits achieved througtreservation

The credits available from preservation are calculated by scoring the importance and location
of the site being proposed for preservation.

e If you are preserving wetlands use the first table below.The wetland will have to
be scored for i functions using the Scoring Sheet in Appendix A.
e If you are preserving uplands use the second table.

To come up with ratios for preservation that are similar to those currently in use we modify

OEA O" AOGEA 3AT OA6 AU O3 mpbitakick @ th&skefabd ti@ Paent@E A O OA
threats to the site.The descriptions of the criteria used fordetermining the scaling factorsare

givenin the next section Two scaling factors are shown for each criterion . Use the first

scaling factor if the mitigatonplan UT & AOA DHOT T OET ¢ Al 01 1 AAOO C
AOAAG Blisimeakdlydu are creating or restablishing anarea of wetland that is

equivalent to the area lost.Use the second scaling factor if wetland area is not fully

replac ed (i.e.the mitigation consists of onlymostly rehabilitation , enhancement andor

preservation).

Preservation of Existing Wetlands

Calculating CreditsWhen Improving Water Hydrologic Habitat Functiors
Preserving Wetlands Quality Functiors

Scores ofwetlandbeing
preserved from SoringSheet)

Acres of preservation

Basic Score Score x acres of
wetland preserved

Scaling Factorscaling factors
described imext section

Wetland Categony

Location

Threat

Sum of scalintactors

CREDITS AVAILABLE

(Basic Scopex (sum of scaling

factor§ = Acrepoints Acrepoints Acrepoints
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Preservation of Uplands

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 them. 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. $ E £Z£ZAOAT O OUPAO 1T £ ObI AT A EAAEOAO AOA

EAAEOAO6 OAT OA &I O OEA b OneBcbriodifor lpnddidds folfowsA OET C

Type of Upland Habitat Habitat Score to
be applied in
calculation
Upland iddentified as important habitat for 9
preservation in a watershed plan
Uplandisat NA 2 NAG& | NBIF & F2 N 8
defined by WDFW
Upland is aoriority habitat as defined by WDFW 7
(other than wetlandsjsee Appendix D for list)
Other relatively undisturbed uplandsee definition 5
of relatively undisturbed on page 105)

Calculating CreditsWhen Preserving Uplands Habitat Score

HabitatScore for type of upland from table above

Acres of preservation

Basic Score Score x acres of preservation

Scaling Factorscaling factors described irext section|
Connections

Location

Threat

Sum of scaling factors

HABITATREDITS AVAILABLE

Basic Scorrsum of scaling factors = Acrepoints
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Criteria and TheiScaling Factors

Each criterion has twoscaling factorslisted. The first is to be used if the mitigation plan
includes the creation or reestablishment of an area of wetland that is equivalent to the area
lost. The second is to be usedwietland area is not replacedand the mitigation consists of
only rehabilitation or enhancement and preservation

Scaling Factor if area is replaced = Creation or reestablishment replaces, at a minimum, the
area of wetland lost.

Scaling Factor if area is not replaced = Enhancement, rehabilitation, or preservation
provides the buk of the mitigation. The wetland area lost is not completely replaced by the
proposed mitigation.

Areas may be separated for calculations if they represent differetypes ofpreservation.

Criterion - Wetland Category (applies only if preserving wetlads) 7 the category of the
wetland from the Washington State Wetland Rating Systen§ome category |l wetlands have
ongoing disturbances such as grazing ditches, or drain tiles. The scaling factor for Category Il
wetlands can be increased if the mitigatio plan includes the removal of these disturbances.

Category 1| Category 2 Category 2 Category lll or IV
wetland wetland wetland with wetland
removal of
disturbances
Scaling~actorif area 0.1 0.05 0.08 Not suitable for
is replaced preservation
Scaling~actorif area 0.05 0.025 0.04 Not suitable for
isnot replaced preservation

Criterion - Habitat Connections for Uplands (applies only if preserving uplands)The
connection of the preservation site relative to other relawely undisturbed habitat areas(see
definition for relatively undisturbed on page 103).

Site connected to at| Site connected | Site provides a None
least 250 acres of | to > =25 acres of| habitat corridor
undisturbed habitat | undisturbed

habitat
Scalind~actor if area 0.1 0.05 0.025 0
is replaced
Scalind~actor if area 0.05 0.025 0.016 0

isnot replaced
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Definitions:

Site connected to an undisturbed habitat at least 250 acres in size¢ Usea map or aerial
photograph to determine if site being preserved is part of, or connected to, ralatively
undisturbed upland, wetland, or estuay, at least250 acres in size.Relatively undisturbed
means the area is not subject to regular disturbances from human activities (see p. 105).
If site is connected by a corridor, the corridor must be ratively undisturbed and at least

100 ft wide.

Site part of an undisturbed habitat of at least 25 acres - Use same criteria as above, but
the size of undisturbed habitat only has to be 25 acres instead of 250.

Site provides a habitat corridor 7 The presewation site is arelatively undisturbed
vegetatedE AAEOAO AT OOE A hadwedn@wo exfsth@atchesod x E A A
relatively undisturbed habitat at least 10 acres in size, or a relatively undisturbed
riparian corridor that is at least ¥ mile in length ad at least 50 ft wide..

Criterion z Location (Use for both upland and wetland preservationtharacterizes the
position of the preservation site relative to the impacsite.

Location of Same hydrologic Adjacent Site chosen with
mitigation site unit* hydrologic unit* no analysisof
relative _to impact hydrologic units

site (negative scaling
factor)
Scaling-actor if area 0.05 0.025 -0.02
is replaced
Scaling~actor if area 0.025 0.016 -0.04
isnot replaced

* See site selection guidéEcologypublication #09-06-032) for defining hydrologic units used
in watershed analyses.

Definitions:

Same hydrologic unit z The preservation site is in the same hydrologic unit as the
impact site as defined in the site selection guide (Ecology publication #6¥-032). The
scale of the hydrologic unit chosen should be compatible with those used in any
available local planning efforts.

Adjacent hydrologic unit - The site is in a hydrologic unit that is contiguous with the
one where the impacts will occur. (see abve for defining hydrologic units)

Site chosen with no analysis of hydrologic units 7 the location of the preservation site
was chosen without any analysis of the hydrologic units in the watershed.
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Criterion - Degree of Threat(Use for both upland and wetland preservatioin)An assessment of
the level of imminent risk of loss or damage to the preservation site.

Threat High Moderate Low
Scaling Factor if 0.1 .05 0
area is replaced
Scaling Factor if 0.05 0.025 0
area isnot
replaced
Definitions:

Threat High z There is a demonstrable threat to the site based on documented
evidence of proposed destructive land use. The threat has to be documented. Also any
areas within the boundaries of an incorporated city or town are under a High Threat.

Threat Moderate z There is threat to site based on local and regional land use trends
that are generally not the consequence of actions under the control of the land owner.
Any areas within an urban growth boundary can be considered as having a moderate
threat.

Threat Low z There is little evidence of an imminent risk to the preservation site.
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Summary of Credits and Debits

This summary provides space for three separatgact sites and threenitigation areas. If more areas
are planned, another sheet will be needed.

DEBITS Improving Water Hydrologic Function Habitat Function
(all numbers are Quality
acrepoints)

Site#1 Site#2 Site#3 Site#1 Site#2 Site#3 Site#1 Site#2 Site#3

TOTAL (in acrpoints)

CREDITS Improving Water Hydrologic Function Habitat Function
(all numbers are Quality
acre-points)

Site#1 Site#2 Site#3 Site#1 Site#2 Site#3 Site#1 Site#2 Site#3
Creation/re
establishment

Rehabilitation

Enhancement

WetlandPreservation

Upland Preservation

TOTAL

Credits available

(In acrepoints)

BALANCE

Credits- Debits
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