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Preface

This document is a update of theWashington State Wetland Rating System for Western
Washington published by the Department of Ecology 2004 (Hruby, 2004b). This is the
fourth edition of the rating system since the Department of Ecology published the first one
in 1991. The original document was published with the understanding that modifications
would be incorporated as we increase our understanding of wetlanglystems, and asnany
different people usethe rating system.

The need toupdate the previous versionbecame apparent as we have learned moie the
last decadeabout how wetlands function and what is needed to protect them
Furthermore, statistical analyses of the data collected during the use of the previous
version indicated thatscoring functions from 0-100 could not be supported by the science
The method can accurately documerthe levels at which wetlands functiononly to three
gualitative ratings of High, Medium or Low.

We are calling this version an update of the 2004 edition rather than a revision because the
changes made are not as significant as those made between the 1993 and the 2004
versions. Much of the information andext remain the same and changes were made only if
new scientific information indicated that changes were needed.

This update was initially published online as Publication # 146-019 in June 2014. It was
removed from the website to allow time for locajurisdictions to update relevant code
language and to correct typographical and formatting errors. Because typographical
changes were made to th&ating Form, we replaced the published version with a new
publication number, rather than issuing a notice oérrata.
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in calcareous fens.We have als received valuable comments froni9 individual sand
organizationswho took the time to review the draft sent out for public comment, and we
wish to acknowledge their efforts. These include:SuzanneAnderson, Confluence
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Abbreviations for standard units of measure used int his document

inch =in centimeter = cm

foot = ft meter = m

mile = mi kilometer = km

acre = ac hectare = ha

horsepower = hp parts per thousand = ppt
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1. Introduction

The wetlands in Washington State differ widely irtheir functions and values. Some wetland
types are common, while others are rare me are heavily disturbed while others are still
relatively undisturbed. All, however, provide some functions and resourcethat are valued
These may be ecological, economic, recreational, or aestic. Managers, planners, and citizens
need tools to understand the resource value of individual wetlands in order to protect them
effectively.

Many tools have been developedo understand thefunctions andvalues of wetlands. The
methods range from deailed scientific analyses that may require many years to complet®
the judgments of individual resource expertslone during one visit to the wetland Managers
of our wetland resources, however, are faced with a dilemma. Scientific rigor is often time
consuming and costly. Tools are needed to provide information on thenctions andvalues of
wetlands in a time- and costeffective way. One way to accomplish this i® categorize
wetlands by their important attributes or characteristics based on the colletive judgment of
regional experts. Such methods are relatively rapid but still provide some scientific rigor
(Hruby, 1999).

The Washington StatéVetland Rating Systentategorizes wetlands based on specific
attributes such as rarity, sensitivity to disurbance, andthe functions they provide. These
attributes are not comparable, and thus cannot be rated on the same sca@nly the

functions are actually rated on a qualitative scalet EA  OAOI OOAOET Cdh
in the title to maintain consistency with the previous editiors.

This rating system was designed to differentiateamongwetlands based on their sensitivity to
disturbance, their significance, their rarity, our ability to replace them, and the functions they
provide. Therating system, however, does not replace a full assessment of wetland functions
that may be necessary to plan and monitor a project of compensatory mitigation.

Theintent of the rating categories is to provide &asis for developing standards for protecting
and managdng the wetlands.Somedecisions that can be made based on the rating include the
width of buffers neededto protect the wetland from adjacent developmentand permitted

uses in and aroundthe wetland. Many local jurisdictions have included language onusfers

in their critical areas ordinances based othe 2005 guidanceon wetland buffers (found in
Wetlands in Washington State Volume 2: Guidance for Protecting and Managing Wetlands
Publication #05-06-008). The update of the rating systems will provié a more accurate
rating of the functions and values of a wetland but keeps the same four wetland categories
used in the 2005 guidance For the 20152019 critical areas ordinance update cycle, we are
not proposing any changes to the buffer widths recommaeated in the 2005 guidance however
any buffer strategy that uses function scores to determine buffer widths will need to be
adjusted to use the new scores in the 2014 update

Wetland Rating System for Western WA: 2014 Update 1
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The rating systemis intended for useprimarily with vegetated, freshwaterwetlands as
identified using the federal wetland delineation manual and the appropriate regional
supplements It also categorizes estuarine wetlands but does noate their functions. The
rating systemalsodoes not characterize streambeds, riparian areasy other valuable aquatic
resources.

The rating system also has not been calibrated to montane wetlands generally found above
3000 ft elevation. We do not recommend that the rating system be used to rate functions in
these montane wetlands.

A canpanion document,Washington State Wetland Rating System for Eastern Washingto
2014 Updateshould be used for wetlands in eastern Washington (Ecologpublication #14-
06-030). The boundary between eastern and western Washington for the purpose of
rating wetlands is defined inWAC 22216-010.

Western Washington means the geographic area in Washingtamest of the crest of the
Cascade Mountains from the international border to the top of Mt. Adams, thevest of the
ridge line dividing the White Salmon Rier drainage from the Lewis River drainage and
west of the ridge line dividing the Little White Salmon River drainage from the Wind River
drainage to the WashingtorOregon state line.

Changes made to the 2004 Rating System in this update

Chapters2-4 and the scoring for the site potentialsin Chapter 5 are carried over from the
2004 version of the rating system Some changei these sectionswvere madeto reflect the
annotations added in 2006 and to include current definitions used by the Washington State
Department of Fish and Wildlife and the Natural Heritage Program at the Department of
Natural Resources.

The substantive differences between this version of the rating system and the 2004 version
are the conversion of scores for each function to ratings of High, Medium, or Low, aifne
replacement of the Opportunity section with two new sectiongLandscape Potential and the
Value). Only the ratings of functions are assigned a score rather than using thew scores of
the indicators. The range of possible scores forwaetland category based orfunction was
reduced to 927 (from 1-100) to better reflect the accuracy of the methodsee boxon next

page).

The field indicators for Site Potential are the same as in the 2004 version of the rating system
and that were alsokept in the more recent Credit/Debit Method developed by Ecology in

2012 (Ecology publication #1006-011). The new sections oih.andscape Potential and Value
in Chapter 5 of this updagé are the same as in the CrediDebit Method. Also, we have added
interdunal wetlands with high habitat scores to the list of Category | wetlands based on our
field work on barrier beaches along thecoast (see Chapter 2).

Wetland Rating System for Western WA: 2014 Update 2
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The distribution of categories of reference wetlands in the updated rating system

Data were collected at 122 wetlands to calibrate the rating system in 2004. Data from111
of these could be used to realibrate the scoring for this update. Some wetlands were log
through natural and human alterations and some could not be fcated.

The range ofscores for wetland categories based ofunctions in this update is betweer9-
27 rather than the 0-100 possible in the 2004 version. This change was necessary
because a statistical analysis of data collected in the last decade indichteat rapid
methods such as these are not scientifically accurate beyond a qualitative ratingjHigh,
Medium, or Low (unpublished datacollected at reference sites during the calibration and
field testing of the method.

Choosing the score at which weeparatelevels of functioning is a decision that is based on
best professional judgmentn rapid methods such as theseFor example, in the 2004
Rating System we chose to call wetlands with a very high level of function (Category 1)
those with a score of 70 or more, while those with a high level of function (Category II)
scored between 51z 69, those with a moderate level of function (Category IlIl) scored
between 30z 50, and those with a low level of function (Category 1V) scored less than 30
points. These divisions were based on the judgment of the teamf wetland experts that
developed theratil ¢ OUOOAI ET ¢mnnt 8 )y O OAEI AAOO
meant byvery high, high, moderate, and low levels of functiorafter visiting the reference
sites. The divisions also refleadthe OA A1 06 1 Atbedraoétfeferéricdwetlands
function at high or moderate levels and there are fewer that function at very high or low
levels.

The divisions betweenwetland categories based omevels of function in this update were
chosen to match as closely as possible the distribution of ratings found for the 1.1
reference siteswhen rated using the 2004 method. However, given that the range of
possible scores waseduced, it was not possibé to get the exact same distribution. The
number of Category | and IV wetlands are about the same (see table below) but the
number of Category Il and Il wetlands differs. In the 2004 method7% of the 111 sites
were Category Il whereas in this update dy 40% of the sites are Category Il. On the
other hand, only 3% of the sites were Category IIl in 2004 while 44% are Category Il in
this update. Lowering the score between Category Il and 11l wetlands by one point woul
have createdan even bigger digrepancy in the other direction when using the updated
method (58 % of the sites would be Category Il and only 26% would be Category lII)

Number of Wetlands in Each Category Based on Their Score for Functions

Category 2004 Rating System Updated Rating Sytem
I 13 11
Il 52 44
I 39 49
\Y 7 7
Wetland Rating System for Western WA: 2014 Update 3
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Peer and public review of this update

The 2004 version of the rating system went through a thorough peer and public review
process as did the CreditDebit Method. The new sections on Landscape Potential and Value
were field tested for one year prior to publication in 2012. Over 40 individuals and groups
provided comments on the Credf Debit Method. These comments and our responses can be
found at https://fortress.wa.gov/ecy/publications/SummaryPages/1206005.html . In

addition to the 40 reviewers of the @edit/ Debit Method, we received comments from 19
reviewers of a draft of this update.

The rating system is based on the best information available at this time and meets the needs
I £/ OAAOO AOAEI AAT A OAEAT AA6 O1T AAO OEA ' O xOE -

We anticipate that the method will be further modified over time as we keep increasing our
understanding ofour wetland resources.
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2. Rationale for the Categories

This rating system is designed to differentiateamongwetlands based on their sensitivity to
disturbance, rarity, the functions they provide, and whether we can replace them or not. The
emphasis is ondentifying those wetlands:

1 Where our ability to replace them is low

1 That are sensitive to adjacent disturbance

1 That are rare in the landscape

1 That perform many functions well

1 That are important in maintaining biodiversity.

The following description summarizes the rationale for including different wetland types in
each category. As a general principle, it is important to note thatetlands ofall categories
have valuable functions in the landscape, and all are worthy of inclusion pmograms for
wetland protection.

2.1 Category |

Category | wetlands are those that 1) represent anique or rare wetland type; or 2) are more
sensitive to disturbancethan most wetlands or 3) are relatively undisturbed and contain
ecological attributesthat are impossible to replace within a human lifetimepr 4) provide a
high level of functions. We cannot afford the risk of any degradation to these wetlands
because their functions and values are too difficult to replacesenerally, these wetlands are
not common and make up a small percentage of the wetlands in the regio@f the 111
wetlands used tofield-test the current rating systemonly 11 (10%) were rated as a Category
l.

In western Washington the following types of wetlands are Category |

Large Undisturbed Estuarine Wetland®latively undisturbed estuarine wetlands larger
than 1 acare Category | wetlands because they are rare and provide unique natural resources
that are considered to be valuable to society. These wetlands need a high level of protection
to maintain their functions and the values society derives from them.

Estuaies, the areas where freshwater and salt water mixgre among the most highly

productive and complex ecosystems where tremendous quantities of sediments, nutrients and
organic matter are exchange@mongterrestrial, freshwater and marine communities. Ths
availability of resources benefits an enormous variety of plants and animals. Fish, shellfish
birds, and plantsare the mostvisible. However, there is also a huge variety of other life forms
in an estuarine wetland:for example, many kinds ofmarine diatoms, macro-algae,and
invertebrates are found there

Estuarine systems have substantial economic value as well as environmental valudl
Washington State estuaries have been modified to some degree, bearing the bruntadstal
development pressures hrough filling, drainage, port developmentand disposal of urban and

Wetland Rating System for Western WA: 2014 Update 5
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industrial wastes. The overharvest of certaincommercial species has also modified the
natural functioning of estuarine systems. Many Puget Sound estuarjesich as the Duwamish,
Puydlup, Snohomish and Skagithave been extensively modified. Up to 99% d¢ifie wetlands
in some estuariesn the statehave been lost.

Estuarine wetlands are also put into a separate category because the indicators used to
characterize how well a freshwater wetland functions cannot be used for estuarine wetlands.
No rapid methods have been developed to date to characterize how well estine wetlands
function in the state at the time of this update.

Wetlandsof High Conservation Valug@ormerly called Natural Heritage Wetlands) These
Category | wetlands have beenidentified by scientists from the Washington Natural Heritage
Program (WNHP) asimportant ecosystemsfor maintaining plant diversity in our state.

Wetlandsthat represent rare plant communities or provide habitat for rare plantsare
uncommon inwestern Washington. As of 2014, 729 freshwater wetlands in western
Washingtonare dharacterized asWetlandsof High Conservation Valudy the Natural
Heritage Program (.Rocchio,WNHP,personal communication April 22, 2014). Slt and
brackish wetlands add another 178 to the total. However, aB07 wetlands are found atonly
230 sites or locations.For comparison,the Washington State Department of Fish and Wildlife
mapped over 27,000 wetland in only three watersheds in the Puget Sound Region
(Washington Department of Fish andWildlife [WDFW], 2013).

If you find a rare plant sgecies, rare plant community, or highguality common plant
community that you believe would qualify the site as a Wetlandf High Conservationvalue
but is not currently documented in theWNHPdatabase, you can submit the information to
them. If WNHP stafhave the capacity to review the information they will make a
determination about whether sufficient information exists to designate the site as a Wetland
of High Conservation Value. If WNHP does not respond within 30 days, then the wetland
cannot be rated as a Wetlandf High Conservation Value. Information required for
documenting a new rare plant location can be found at
http://www.dnr.wa.gov/Publications/amp_nh_sighting_form.p df.

6EOEO 7. (080 xAAOEOA &£ O OAOI OOAAG 61 AOOGEOO
http://www1.dnr.wa.gov/nhp/refdesk/communities.html

By categorizing these wetlands as Category |, we arging to provide a high level of
protection to theseimportant but rare wetlands. These natural systems and species will
survive in Washington only if we give them special attention and protection.

Wetland Rating System for Western WA: 2014 Update 6
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BogsBogs areCategory | wetlands because they are sensitive to disturbance amdve not
been successfullye-created through compensatory mitigation.

We use the term bogsto represent a range of acidic peat wetlands . The criteria we
have been usingn the rating system encompass a broader range of wetlands than what
many scientists consider to be true bogs. Many scientists consider bogs to be peat
wetlands that receive almost all of their water from rainfall (J. Rocchio, Washington
Natural Heritage Rogram, personal communication, March 2014). Since many of the
acidic peat wetlands in the state also get some of their water from the surrounding
landscape or groundwater, they cannot be considered as true bogs, but should rather be
AAT 1T AA OAAEAEA MBAEOABOEA xA OOA ARAEET A A
acidic peatlands, but we are not changing the name in this update to avoid confusion and
because we have not changed the criteria for identifying bogs.

Bogsare wetlands with peat soils and a low pH, usually a pH <S’he chemistry ofthese
wetlands is such that changes to the water regime or water quality of the wetland can easily
alter their ecosystem. The plants ahanimals that grow inbogs are specifically adapted to
such conditions and do not tolerate changesell. Immediate changes in the composition of
the plant community often occur after the water regime changesMinor changes in the water
regime or nutrient levels in these systems can have major adverse impacts on the plant and
animal communities (e.g.Grigal & Brooks, 1997).

In addition to being sensitive to disturbancepogs are not successfully recreatedthrough
compensatory mitigation. Researcherdn northern Europe and Canada have found that
restoring bogs is difficult, specifically in regard to pant communities (Bolscher 1995;
Grosvermieret al., 1995;Schouwenaars 1995; Schrautzeret al.,1996; Mazerolleet al.,2006),
water regime (Grootjans& van Diggelen 1995; Schouwenaars1995), and/or water chemistry
(Wind-Mulder & Vitt, 2000). In fact, restoration may be impossible because changes to the
biotic and abiotic properties preclude the reestablishment ofbogs (Shouwenaars 1995;
Schrautzeret al.,1996), although one study (Luccheset al.,2010) did find that a sphagnum
layer did become reestablished after 17 yeas. Furthermore, bogs form extremely slowly,
with organic soils forming atarate of about1 in. per 40 years inwestern Washington (Rigg
1958).

Wetlands with Mature and OldGrowth ForestsMature and old-growth forested
wetlands over 1 ac in sizeare rated asCategory | becaus¢hese wetlands cannot be easily
replaced through compensatory mitigation. A mature forest may require a century or more to
develop, and the full range of functions performed by these wetlands may take even longer
(reviewedin Sheldonet al.,2005). Placing mature and oldgrowth forests into a separate
categorymakes it easier to address the temporal losses that accrue when forested wetlands
are impacted and mitigation is required.

Wetlands in Coastal Lagoor®oastal lagoons arshallow bodies of water, like a pond,
partly or completely separated from the sea by a barriebeach They may, or may not, be
connected to the sea by an inlet, but they all receive periodic influxes of salt water. This can
be either through storm surges overtopping the batier beach, or by flow through the porous
sediments of the beach.

Wetland Rating System for Western WA: 2014 Update 7
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Relatively undisturbed wetlands in coastal lagoonshat are larger than/ 1o acare placed into
Category | They probably cannot be reproduced through compensatory mitigatior(we have
no record of restoration or creation of coastal lagoons in Washingtonand they are relatively
rare in the landscape.No information was found on any attempts to create or restore coastal
lagoons in Washington that would suggedhat this type of compensabry mitigation is

possible. Any impacts to lagoons will, therefore, probably result in a net loss of their functions
and values.

In addition, coastal lagoons and their associated wetlands are proving to be very important
habitat for salmonids. Unpublishe reports of ongoing research in the Puget Sound (Hirschkt
al., 2003;Beameret al.,2003) suggestthat coastal lagoons are heavily used by juvenile
salmonids.

Interdunal WetlandsLarger than 1 ac and Score High for Hahiteterdunal wetlands
form in the deflation plains and swales that are geomorphic features in areas of coastal dunes.
These dune forms are the result of the interactiomamongsand, wind,water, and plants. The
dune system immediately behind the ocean beadthe primary dune system) is very dynamic
and can change from storm to storm (Wiedemanri984). For the purpose of rating, any
wetlands that are located west of thaipland boundary mapped in1889 (western boundary of
upland ownership) are considered to e interdunal.

The wetlands that form in the interdunal ecosystem are not well understood and most
indicators used to rate the hydrologic and water quality functions oDepressionalwetlands
are not applicable. As a resulinterdunal wetlands cannot be ated using the threefunction
approach usedfor freshwater wetlands elsewhere. However, the wetland resource isan
important but small part of the total dune system (Wiedemann1984), and needs to be
protected.

Some of the interdunal wetlands that haveleveloped since 1889 hae had time to develop a
complex ecosystem with many habitat nicheslnterdunal wetlands that score 8 or 9 points for
habitat, and are largerthan 1 ac, are Category | because they provide critical habitat in this
ecosystem Until we know more about how interdunal wetlands function we need to provide
adequate protection for this resource.

Wetlands That Perform Functions at High Lev&stlands scoring23 points or more
(out of 27) on the questions related to functions are Category | wetlands.

Not all wetlands function equally well, especially across the suite of functions performed. The
field questionnaire was developed to provide a method by which wetlands can bated based
on their relative performance of different functions. Wetlands scorin@3 points or more were
judged to have the highest levels of functias These wetlandsare also relatively rare. Of the
111 wetlands used to calibrate the rating system in western Washgton, only 11 (10%)
scored23 points or higher based on their functions.
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2.2 Category Il

Category Il wetlands arddifficult, though not impossible, to replace, and provide high levels of
some functions. These wetlands occur more commonly than Cgtey | wetlands, but still

need arelatively high level of protection. Category Il wetlands in western Washington
include:

Smaller Estuarine Wetlandsny estuarine wetland smaller thanl ac, or those that are
disturbed and larger than 1 acare Category Il wetlands. Although disturbed, these wetlands
still provide unique natural resources that are considered to be valuable to society.
Furthermore, the questions used to characterize how well a wetland functions cannot be used
for estuarine wetlands

Wetlands That Perform Functions Weletlands scoring betweer20-22 points (out of
27) on the questions related to the functions present are Category Il wetland3hese
wetlands were judged to perform most functions relatively well, or performed ongroup of
functions very well and the other two moderately well.

Interdunal Wetlands Larger than 1 Ac or Those in a Mosaie wetlands that form in
the interdunal ecosystem are not well understoogdand most indicators used to rate the
hydrologic and water quality functions of Depressionalwetlands are not applicable. As a
result, interdunal wetlands cannot be ratedusing the threefunction approach usedfor other
freshwater wetlands. However, thesewetlands are animportant but small part of the total
dune system (Wiedemann1984) and need to be protected.

Wetlandslarger than 1 ac and that score 7 or lower for habitapr those found in a mosaic of
wetlands and dunedarger than 1 ac,are Category Il because theglso probablyprovide

important habitat in this ecosystemthat cannot be rated using the indicators in this method
Since we know so little about themthe precautionary principle was chosen to protect them.

2.3 Category lll

Category Il wetlands are 1) wetlands with a moderate levedf functions (scores betweerl6-
19 points), 2) can often be adequately replaced with a wefilanned mitigation project, and 3)
interdunal wetlands between 0.1 and 1 ac in size. Wetlands scoring betwegé-19 points
generally have been disturbed in some wgs, and are often less diverse or more isolated from
other natural resources in the landscape than Category Il wetlands.

2.4 Category IV

Category IV wetlands have the lowest levels of functior{scoresfewer than 16 points) and are
often heavily disturbed. These are wetlands that we should be able to replace, and in some
cases be able to improve. However, experience has shown that replacement cannot be
guaranteed in any specific case. These wetlandgy provide some important functions, and
also need tobe protected.

Wetland Rating System for Western WA: 2014 Update 9
Effective January 1, 2015



This page left blank intentionally

Wetland Rating System for Western WA: 2014 Update
Effective January 1, 2015

10



3. Overview for Users

3.1 When to use the wetland rating system

The rating system is designed as a rapid screening tool to categorize wetlands for use by
agencies and loal governments in protecting and managing wetlands. It should be used only
on vegetated wetlands as defined using the delineation procedures in WAC 123-035. The
rating system does not try to establish the economic values present in a wetland; it orilglps
to identify its sensitivity, rarity, and functions.

Two versions of the rating system have been developed, one for western Washington and one
for eastern. This broad division of the state into east and west may not reflect all regional
differences in the importance of wetlands. Developing special measures to protect locally
unique wetlands is recommended where local governments need to provide a level of
protection that would not be otherwise provided by the rating system.

3.2 How the wetland rating system works

The Wetlands Rating Forn{the rating form) in Appendix Aof this document asks the user to
collect information about the wetland in a stepby-step process. We recommend careful
reading of the guidanceand taking one of the classes on thating system given by the
Department of Ecologybefore filling out the form. Awetland may be rated in two different
categoriesbased onthe different criteria used in this method. It ismportant, therefore,to fill
out the entire rating form. If two categories can be applied to a wetland,is the one that
provides the most protection that applies

If you are interested in learning more about howthe rating system was developed, detts are
described in Hruby (2001, 2009). In additionAppendix D discusses rapid methods for
characterizing functions and how this rating system was calibrated.

3.3 General guidance for using the Wetland Rating Form

Land-o wn e pé&imsission

It is important to obtain permission from the land owner(s) before going on their property.

Time involved

Over the last decade the scientific community has standardized how we group assessment
methods based on the information collected and the time required (KentuJ2007). The

OAOET ¢ OUOOAI EO Al AOOEZEAA AO A OOAPEA | AOET A

on next pagg. We definerapid as usually taking no more than two people a half day in the
field and requiring no more than a half day of office preparation and data analysis to come to
an answer Fennessyet al, 2004). In some cases, however, it may be necessary to visit the
wetland more than once. Some of the questions cannot be answered if the ground is covered
with snow or the surface water is frozen. If this is the case at the time a wetland is being
rated, it may be necessary to revisit the site later.

NOTE:We recommend thatfield work always be done by two people for reasons of safety.

Wetland Rating System for Western WA: 2014 Update 11
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Levels of assessment

Wetland assessment techniques are classified as Levels 1, 2, or 3 based on the scope an
detail required to complete the assessment (Kentula, 2007). The levels arengeally
defined as follows:

E Level 1 Assessment: Expert systems that use readily available digital data to defing
ecological relationships based on best professional judgment.

E Level 2 Assessment: Rapid assessment based on data collection from easily
observable field indicators. A Level 2 assessment usually lasts less than four hours
the field, has relatively simple metrics, and results in a single rating for each
wetland.

E Level 3 Assessment: Comprehensive assessment in which quantitative data are
collected on biological, physical, chemical and/or morphological aspects of the
ecosystem.

Several of the questionsequire analyzing and preparing figures. Aerial photographs
downloaded from theinternet, topographic, or other maps are useful for preparing these
figures. The list of figures needed to correctly answer the questions is found on the back of the
first page of the rating formin Appendix A

Experience and qualifications needed

It is important that the person completing the rating have experience in the identification of
natural wetland features, indicators of wetland function, vegetation classes, and some ability
to distinguish amongdifferent plant species.Reviewers of the raing system should also be
familiar with wetlands and how they function. We recommend that qualified wetland
consultants or wetland experts be used to rate most sites, particularly the larger and more
complex ones. This will help ensure thahe results are repeatable.

Training is highly recommended

In addition, we highly recommend that users of this method take the training provided by
the Department of Ecology on this method.

Users of this method who have not taken the training can expect that the average, their
scores for the functions will beoff by at least 1 pointper function. This is based on data
collected during the calibration of the 2004 Wetland Rating Systems and subsequent
training sessions. Untrained users will underestimate, orwerestimate, the scores for
functions by 15%. This is an average, and actual differences may be as high as 40%.
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Maps and figures

Some of the questions on the rating form can only be ansvesl by drawing polygons on aerial
photos of the site and by calculating the relative areaf these polygongas a percent of total
area) within the wetland. Visual estimates of area can be prone to large errors as high as 40%.
The pictures or figures use d to make these estimates have to be included with the

rating form for the rating to be considered as complete. A list of the figures and

photographs needed is providedn the rating form in Appendix A.

Rating the wetland

Each wetland can have severadtings: one resulting from its score for the functionsand one
or more resulting from special characteristics it may have. The first page of the rating form
contains a box for recording each rating. This box should be filled out after completing the
form. If the wetland meets the criteria for two categoriesselectthe one that will provide the
higher level of protection for thewetland.
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4. ldentifying Wetland Boundaries for Rating

To begin determine the location and approximate boundaries ofll wetlands at the site you
are investigating Asurveyeddelineation of the wetland is not necessary taate the wetland,
unless this information is required for another part of your project. The boundary, however,
will need to be verifiedduring the field visit. Boundaries that are notverified by a field survey
may cause problems in the scoring of the indicators This is especially true in forested
wetlands where the boundaries are difficult b determine from aerial photographs.

Therating form identifies the information that needs tobe included on aerial photos or maps
and submitted with the form. It is highly recommended that you obtain aerial photos of the
site.

The entire wetland hasto be scored. Usuallyit is the entire delineated wetlandthat is
scored. Small areas within a wetland (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 into smaller units based on level of disturbance, property lines, or plant communities.
DO NOTSCORBONLY THE PARBEING ALTERED OR MITIGATHEEgure 1).

Figure 1 Footprint of the impact is the yellow rectangle, but the unit for rating is the entire wetland (red
line).
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Furthermore, you do not subdivide a wetland into different hydrogeomorphi¢gHGM) classes if
more than one is present. A wetland wittmore than oneHGMclass within its boundary is
treated as oneHGMclassfor rating (Figure 2). The second page of the classification key in
Appendix A provides guidance on how to classify wetlands havingore than one HGM class

within its boundary.

———a  EDC

|

3S BAUIGG

-a

Lake-fringe

Figure 2 Awetland with two HGM classes within the delineated boundary. This wetland is ratedake
Ringe wetland.

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

If you do not have access to the entireretland because thewetland includes different
properties or because partof the siteare impenetrable or not accessibleyou should do the
best you can to answer the questions from aerial photos, ugirbinoculars, or any other
additional information. Note your lack of access on theating form and record which
guestions are based onncomplete data
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More detailed data are needed to adequately assess functions in only a part of a
wetland

Therating of an entire wetland unit rather than just the part ofit being mitigated or
impacted is a tradeoff made between scientific rigor and the need for a rapid method
Noneof the rapid methods developed by Ecology (theting systems and function
assessment methodg are rigorous enough to adequatehassesghe functions of only a
small areawithin awetland unit. We did numerous tests of this questiorgnd both
methods produced invalid results when applied to small areas within a wetland.More
detailed data are needed t@adequately assess functions only a part of a wetland This
would require monitoring and measuring the actual processes taking place in different
parts of a wetland rather than characterizing the structural indicators present, andould
certainly require monthly sampling for at least one year.

4.1 Identifying unit boundaries in large contiguous
wetlands in valleys (Depressional and Riverine)

Wetlands can often form large contiguous areabat extend over hundreds of acres. This is
especially true in river valleys where there is some surface water connectiamongall areas
of the floodplain. In these situations the initial task is to identify the wetland unit that will be
rated. Alarge contiguous area of wetland can be divided into smaller units using the criteria
described below.

The guiding principles for separatingawetland in a valleyinto different units are changes in
the water regime or a lack of wetland plants Boundaries betweerdifferent units should be
set at the point where the volume, flowpr velocity of the water change abruptly. These
changes in water regime can be eithamatural or human-caused(anthropogenic). The
following sections describe some common situations that might occuihe criteria for
separating wetlands into different units are based on the observations made during the
calibration of the rating systens and the methods for assessing wetland functions. h&y

reflect the collective judgment of the teams of wetland experts that developed and calibrated
the methods.

Examples of changes in water regime

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

i Features that change flow, volume, or velocity ofiater over short distances.

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

Wetland units in a series of depressions in a valley

Wetlandsthat form ponded depressionsin river corridors may contain constrictions where
the wetland narrows between two or more depressions. The key consideration is the
direction of flow through the constriction. If the water moves back and forth freely it isot a
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separate unit. If the flowbetween 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 velocity.Constrictions can be natual or human-made(e.qg,
culverts) (Figure 3). Generally, if the high water mark in the lower wetland is 6 in 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. I\
(Separate) 4 X
4 \\
/ \
q \
4 \\
/ .
/ v Unit 1

Flow is stagnant or g \
barely moving; or / \
flow is unidirectional, / \
but slow / \ Area 2a
(Do not separate) g -

/

\

1

1 s
1

1

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

4.2 Wetland units along the banks of streams or rivers

In western Washington, inear wetlands contiguous with a stream or river may be broken into
units using criteria based oreither hydrologic factors orthe distribution of plants. Figure4
presents a diagram of how wetland units might be separated along a stream corridor based on
change in thewater regime. Three changes in water regime are illustratedl) a weir or dam,

2) a series of rapids, and 3) a tributary coming into the main stream that increases the flow

significantly (generally by > 25%).

NOTE Unit 1 in Figure 4 should be classified as@epressionalwetland. Units 2, 3, and 4
would probably be Riverine or Slope depending on the area of overbank flooding.

Figure 5 illustrates how units can be separatedased on the distribution of plants. Wits can
be separated when 1) plants disappear andare replaced with unvegetated bars or banks for
at least 50 ft along the stream, and Zhe wetland plant community isless than 30 ft wide
along the shorefor at least100 ft.
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Unit 1

Unit 2
Figure 4 Determinirg wetland units in a riverine
system based on changes in water regime.
CE N Unit 3
Unit 4

Unit 1

Reduced cover of plantsless
than 30ft wide for more than
100 ft

Unit 2

Unit 3

Figure 5Determining wetland units in a riverine
setting based on reduced plant cover. In ttase the
river is wider than 5@ andthe vegetated wetlands
on either side are rated separately.
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In cases when a wetland contains a stream or river, you must also deciibether the stream
or river is a part of the wetland. Use the following guidelines to make your decision:

1 Wetland on one side onlyr If the wetland unit is contiguouswith, but only on one side
of, a river or stream,do not include the river as a charaagristic of the wetland unit for
rating.

1 Wetland on both sides of a wide stream or rivep If the river or stream has an
unvegetated channel that is more than 50 ft (15 m) wide, and ther@re contiguous
wetland areas on both sides, treateach side as a sepaate unit for rating. Do not
include the river as a characteristic of the wetland unit for rating.

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

4.3 ldentifying wetland units in a patchwork on the
landscape (mosaic)

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

1 Each patchof wetland is less thanl ac (0.4 ha), AND

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

1 Thetotal area delineated as vegetatedetland is more than 50% of the total area of
wetlands and uplands open water, and river barsaround which you can draw a polygon
(see Figure6), AND

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

If these criteria are not met, eachwetland area should be considered aa separateunit for this
method (seeFigure 6).
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when wetlands are in small patches.
Each wetland polygon should be
scored separately when the total are

isless than 50% wetland.
—— Wetland

— Upland

Wetland

Total wetland area < 50% of polygon i each wetland is
a separate unit

4.4 ldentifying wetland unit boundaries along the
shores of lakes or reservoirs (Lake Fringe wetlands

only)

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

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

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

NOTE If the open water is less than 20 ac, the entire area (open water and any other
vegetated areas) is considered asne wetland unit, and is aDepressionalor Riverine wetland.
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Open water inside the
boundary of urti
being rated.

Open water outside
the boundary of unit
being rated.

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

Break in wetland
plants

Figure 8 Absence of wetlang@lants along the shore of a lake that separates the wetlands into two
units for rating.

Another common situation found in western Washington is &dake Fringe wetland that is
contiguous with a large wetland that extends far from the edge of the lake (Figu®. These
wetlands are usually classified aPepressionalor Riverine. The entire unit of Riverine and
LakeFringe wetlands should be rated as one unit.
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LakeFinge wetland

Riverine wetland

Stream

Figure 9 Aerial photograph of dakeFinge wetland connected to Biverinewetland without any
topographic or hydrologic breaks between them. Bdtsse®f wetlands are rated as one using the
guestions foithe Riverineclass

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

4.5 Wetlands bisected by human-made features

When aDepressionalwetland is divided by a humarmade feature,such asa road
embankment, the wetland shoulchot be divided into different units if there is alevel surface-
water connection between the two parts of the wetland. Water should be able flow equally
well betweenthe two areas. For example, if theres awetland on either side of 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 thedown
gradient wetland a separate unit however,if the bottom of the culvert is above the high water
marks in the receiving wetland or the highwater marks on either sideof the road or dike
differ by more than 6 in of elevation.

4.6 Cases when 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
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independent of the land use in the wetland. Faxample, aDepressionalwetland has
approximately the same amount of live storage whether the surface a shrub community or a
pasture.

Furthermore, the rating systemused in this methodis not robust enough to capture slight
differences in habitat functions within different portions of the same wetland unit. Attempts
were made during the calibrationof the 2004 Wetland Rating Systen{Hruby, 2004b) to score
different 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 is necessary in order to
make the tool rapid and easy to usef-or example, if half a wetlandhas been recently cleared
for farming and the other half left intact, the entire area functions as, and should be
categorized asone unit. Figure 10 shows a wetland that is dawn along one side and
wetland plant community on the other side. Irthis case the entire wetland should be rated as
one unit.

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

4.7 Freshwater wetlands where only part of the wetland
Is a forest or a bog

Freshwater wetlands may be rated as Category | because they contain a smaller axdfdogs or
mature or old-growth forest. If the entire wetland (including thebog and forested areas) scores
between 16 and 22 points for its functions (Table 1), it may bepossible to assign a dual rating to
the wetland (Category /11, Category I/111).
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Table 1 Situations where dual ratings may be possible.

Rating Based on
Special Characteristic

Score for Functions
23-27

Score for Functions
20-22

Score for Functions
16-19

Cat. Ibog

Not possible; Cat. |

171

1/

Cat. | forest

Not possible; Cat. |

171

1/

To developa dual rating you will need to establish a boundary within the wetland that clearly
establishes the area that ishe Category Ibogor forest. If you are unable to clearly map the
boundaries between the forest olbogand the rest of the wetlandit may be impossible to assign a
dual rating.

Dual ratings are acceptable onlwhen a wetland contains a small area dfog or forest, or in
certain estuarine cases (see below)Wetlands that are Category |, Wetland of High
Conservation Value, Category | Coastal Lagoons, or Category | and Il I nterdunal Wetlands
cannot beassigned a dual rating.

The criteria to be used in stablishing the boundary betweenthe Category Ipart of a wetland and
those that are either Category Il or lll are as follows:

1 For wetland areas that are Category | as a result of the presence of a forest, the boundary
between categories should be set ahe edge of the forest.

1 For wetland areas that are Category | because they aBegs, the boundary between
categories should be set where the chargeristic vegetation of acidic peatlands changes (i.e.
most of the plants that are specifically adapted tacidic peatlandsare replaced with more
common wetland species) and/or where the organic soils become shallow (less than 16.in

4.8 Category | estuarine wetlands with a fringe of
Spartina species

A dual rating is also possible when an estuarine wetland that meets the criteria for a Category

| estuarine wetland has a fringe along the seaward edge of the invasi@partinaspecies The
area that has more than 10% cover ddpartina, but no other invasve species, meets the

criteria for a Category Il estuarine wetland. The entire vegetated system can be categorized as
an estuarine I/ll. The boundary between the two categories is the zone where the cover of
Spartinaspeciesbhecomes 10%.The area ofSpartina would be rated a Category llwhile the
relatively undisturbed upper marsh with native species would be a Category |I.

4.9 Very small wetlands

Users often questiorthe effectivenessof using rapid methods in wetlands that are %2 ac or
less. One tree or shrub may be all that is needed in a small wetland to score points on the
rating form for certain questions. The data collected during the calibration of theating
systems however, indicate that wetlands smaér than a%z ac can be rated accuratelyThe
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smallest wetlands rated during the calibration were about/ 10 ac in size (sed-igure 11 for an
example of a small wetland that is abou¥/ 10 ac in size), and all were judged by the field teams
to be adequatelycharacterized.

Figure 11A Sopewetland near Padilla Bay that is approximatkly ac in size.

At present, the accuracy of thecoring has not been tested for wetlads smaller than?/ 1o ac,
but the methodmay be applicable to even smaller wetlands because tlseoring of water
quality and hydrologic functionsis not dependent on the size othe habitat nichesin the
wetland.

For example the ability of a square yard of organic soil in a wetland to remowveitrogen is not
dependent m the size of the wetland.A square yard @ soil in a wetland of!/ 1o ac can be just
as effectiveat performing a functionas a square yard in a large wetlandThe same is true for
the hydrologic functions. A small wetlandthat stores 3 ft of water during a flooding event is
more effective on a per acre basighan a large wetland that stores only It. The larger
wetland may store a larger volume overall, but it is the volume per unit area that needs to be
characterized. Impacts to wetlands are usually calculated by aredor example, an impact to
1/ 10 ac 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 ac). It makes no difference if thesize ofthe wetland
impacted is ¥ ac, 10 aor 100 ac.

Thefield testing, however,indicated that the method will not work well for scoring habitat
functions in wetlands smaller than/ 10 ac @000 ft2). For example, one large tree may cover

Wetland Rating System for Western WA: 2014 Update 26
Effective January 1, 2015



400 ft2 of a 4000 ft2 wetland and this would give it a "forested” class. It is not expected
however, that the tree will provide functions to the same level as a forested class in a larger
wetland. On the other hand, wetlands that are larger that 10 ac are adequately

characterized. This is based on the consensus of the different teams (function assessment and
rating) that went out into the field when we were developing the methods

Also, \ery small wetlands may not provide good habitat for some of the larger wildlifspecies
such as otter or beaver, but they are known to provide critical habitat for many smaller
species. For example, amphibians were found using and breeding in wetlands as small as 270
ft2in the Palouse region of northern Idaho (Monello and Wright 199).

Thus, very small wetlands may be less important for large wildlife but more important for
smaller wildlife. Since the methods were judged to be accurate for wetlands as small &4 @
of an acre, the review team and th®epartment of Ecology staffdlecided not to develop
additional questions for very small wetlandsless thanl/ 1o ac 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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5. Detailed Guidance for the Rating Form:
Scoring Functions

This chapter provides detailed guidance for answering the questions on thiating form
(Appendix A). The questions are listed in the order they appear on the form. Results from
each section sbuld be summarized on the first page of the formMore thanthree-fourths of
the questions are the samas, or similar to, those used in theprevious version of the
Washington StateWetland Rating Systenfor Western Washington (Ecology publication #04
06-025).

A correctly filled out Wetland Rating Form requires mapsor figures to correctly answer the
guestions. Most of these maps are needed to estimate the area covered by different
environmental indicators, but several can be combined in one figurel'he second page of the
rating form lists the figures and photographs needed to correctly fill out the form.

NOTE: Do not estimate area visually without a graphic aid such as agridded overlay.
Visual estimates of area can be off by 300% and this will change the results.

Training is highly recommended

An analysisof data collected during training sessions and field tests suggest that untraineq
users of this method can expect thagn the average, their scores will be off byat least 4
points out of 27. One-third of untrained users will have errors of 8 points or more.

5.1 Classifying the wetland

Scientists have come to utderstand 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 groupwvetlands into categories based on the
geomorphic andhydrologic characteristics that control many functions This classification
systemis called the Hydrogeomorphic(HGM) Classification

Therating systemdescribed hereuses only the highest grouping in thédGMclassification
(i.e, wetland class). Themore detailed methods for assessing wetland functions developed
for eastern and western Washington (Hrubyet al., 1999;Hruby et al.,2000) refine this
classification and subdivide some of the classes further.

A classification key is provided with therating form to help you identify whether the wetland
is Tidal Fringe, Flats, Lake Fringe, Sope, Riverine, or Depressional The key containseight
guestions that need to be answered sequentiallyEach question is described belown more
detail than that found in the key.
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Question 1: Tidal Fringe Wetlands

Tidal Fringe wetlands are found along the coasts and in river mouths to the extent of tidal
influence. The dominant source of water is from the ocean or river. The unifying
characteristic of this dass ishow water moves in the unit AllTidal Fringe wetlands have
water flows dominated by tidal influences, and water depthare usuallycontrolled by tidal
cyclesin the adjacent ocean

This method does not rate the functions and values of estuae wetlands, but it can be
used to rate the functions of freshwater Tidal Fringe wetlands.

Tidal Fringe wetlands, in which the water has asalinity higher than 0.5 parts per thousand
AOA A1l AOOE A£E A nofstore® ToddlFrfhgeGvEtiadki®in which thewaters are
tidal but freshwater (salinities below 0.5 parts per thousand, arescored using the form for
Riverine freshwater wetlands.

There are numerousTidal Fringe wetlands in the estuaries and tidal sloughs in the Puget

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

salt wedge in he Snohomish River extends upstream to the Route 2 bridge), users will have to
rely on plants to identify the boundaries between fresh and salt water Appendix B lists

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

bi AT 00 ET OEA Al i1 O EOU AOA OEIT OA 1 EOOAA AO
that the waters in the slough or river at that point are saline.

Figure 12 shows Edison Sloughwhich has a fringe ofTriglochin sp. andCarex lyngbyealong

OEA AACA 1T &£ OEA | OA&EI AOS /I'T OEEOOG &yoOta@ aOE A
situation such as theone presented in Figure 2, a fringe of freshwaterplants that is above an

area of salttolerant plants, you should consider the entireunit as estuarine. See question 8

on the classification key in therating form.
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Figure 12 An estuarine slough at low tide with saétlerant plants along the edges.

Question 2: Flats Wetlands

Flats wetlands occur in topographically flat areashat are hydrologically isolated from
surrounding groundwater or surface water. The main source of water in these wetlands is
precipitation directly on the wetland itself. They receive virtually no groundwater discharge
or surface runoff from the surrounding landscape This characteristic distinguishes them
from Depressionaland Sope wetlands. In western Washingtonsuchwetlands are very rare.
They occur in areas raised above the surrounding landscape and underlain by glacial titlis
highly unlikely that you canfind aFlats wetland in areas where the rate of evapotranspiration
is greater than rainfall, such as eastern Washington.

Wetlands that should be classified aBlats may be hard to distinguish from flatDepressional
wetlands that are fed bygroundwater. Thisneed not be a concerrhowever, because both
Depressional andFlats wetlands use the same questions in theating form.

Question 3: LakeRinge Wetlands

LakeFringe wetlands areon the water side of the Ordinary High Water Mark (OHWM) of
lakes. Lake Fringe wetlands are separated from other wetlands based on the area and depth
of open wateradjacent to them If the area of open watenext to a vegetated wetland is larger
than 20 ac (8ha), and more than6.6 ft deep (2 m) over 30% of the open water areas, the
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wetland is considered to beLake Fringe. The criterion here is 20 ac of open watewithout
any aquatic plants The Shoreline Management A¢EMA)requires that a water bodyhave 20
ac within the OHWMin order to be considered a lake undeshoreline jurisdiction. Thus a 20
ac shallow pond that is completely vegetated would be a lake under ti&MAbut a
Depressionalwetland for the purpose ofthis method.

The definition of lakesin this rating systemis based on limnological characteristics and not
the criteria used in theSMA Lakes have different environmental processes thato small
ponds (e.qg, stratification, spring turnover, etc.). In generaltheseprocesses occur in western
Washington only in systems that have at leag0 ac of open water that is deeper tha.6 ft.
Figure 13 shows a Lake Fringe wetland in Snohomish County with aquatic bed plants and a
fringe of wetland shrubs.

Wetlands found alorg the shores of large reservoirs such as those found behind the dams
along the major rivers arealsoconsidered to belLake Fringe. Although the area was once a
river valley, the wetlands along the shores of the reservoirs function more likeake Fringe
wetlands rather than Riverine wetlands. The technical tearmdeveloping the 2004 Wetland
Rating SystemgHruby, 2004 a; b)decided to include wetlands along the shores of reservoirs
asLake Fringe if they meet the thresholds for open water and depth.

Figure 13 LakeRinge wetland with an area of aquatic bed plants and a narrow band of wetland
shrubs along the shore.
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Question 4: Slope Wetlands

Slope wetlands occur on hill or valley slopes where groundwatesurfacesand begins running
along the surface, or immediately below the surface. Water in these wetlands flows only in
one direction (down the slope) and the gradient is steep enough that the water is not
impounded. Thedownhill side of the wetland is always thepoint of lowest elevation in the
wetland. Figurel4 shows aSope wetland that formed where the slope of the hillside
changed and caused groundwater to come to the surface.

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

Break in slope

Figure 14 Slope wetland in Lewis County identified by the presence of weéartts Carexspp.
Juncusspp.) and hydric soils. Wetland occurs where there is a major break in the slope of the hillside.

Question 5: Riverine Wetlands

Riverine wetlands occur in valleys associated with stream or river channels. They lie in the
active floodplain, and have important hydrologic links tahe flows in the river or stream.
Their proximity to the river facilitates both the rapid transfer of floodwaters in and out of the
wetland, and the import and export of sediments.The distinguishing daracteristic of
Riverine wetlands in western Washington is that they are flooded by overbank flow from the
river at least once every2 yearson average over d0-year period. Riverine wetlands
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however, may also receive significant amounts of water from other sources such as
groundwater and slope discharges.

Wetlands that lie in floodplains but are notasfrequently flooded by the river are not
classified asRiverine. Also, wetlands behind dikes aresually disconnected from the active
floodplain and are no longer regularly flooded. In case where wetlands in floodplainsare not
flooded frequently enough to meet the flooding criterionthey should be classified as
Depressionalor Slope

Riverine wetlands are often replaced byDepressionalor Sope wetlands near the headwaters
of streams and rivers, where the channel (bed) and bank disappear, and overbank flooding
grades intoinundation by surface or groundwater. In headwaters, the dominant source of
water becomes surface runoff or groundwater seepagedowever, or the purposes of
classification, wetlands that show evidence of frequent overbank flooding, even if from an
intermittent stream, are consideredRiverine even if they receive water from surfae flows or
groundwater.

Riverine wetlands normally merge withTidal Fringe wetlands near the mouths of riversThe
interface occurs wheretidal fluctuations becomethe dominant hydrologic driver (Brinson et
al.,1995). This interface has been significangimodified in western Washington by diking.
Many wetlands that were once freshwater tidal are now eitheRiverine or Depressional
(depending on the frequency of flooding).

The operative characteristic ofRiverine wetlands in Washington is that of beingd £Z0ANOAT O1 U
Al TTAAAG AU (FigheQAAT E £ T xO

In western Washington the technical committes developingwetland methodsdecided that

the frequency of overbank flooding needed to call a wetlangiverine is at least once iR years

(2 yr return frequency). This characteristic, however, cannot be easily measured in the field

and needs to be establisheffom field indicators. The following are some field indicators that
canbe used to classify a wetland aRiverine:

1 Scour marks are commonn the wetland.

1 Recent sediment deposits

1 Plantsare bent in one direction or damaged

1 Soils with layered deposits of sediment

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

Wetlands that are created in atream channelby impounded water from an obstruction such
asa beaver dam, weir, or debris dam are considered to lRepressional rather thanRiverine.
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. A
wetland would be consideredRiverine, 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 ewery year to be consideredepressional.
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Figure 15A Rverine wetland inundated by flood waters from North Creek. The creek is in the background.
Thiscreek floods the wetlandt least once a year.

Question 6: Depressional Wetlands

Depressional wetlands occur intopographic depressionswhere the elevation of the surface
within the wetland is lower than in the surrounding landscape. The shaaf Depressional
wetlands vary, but in all cases, the movement of surface water and shallewbsurface 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 tdepressions in which
they are found are not very evident. By working through the keyit may not be necessary to
look at topographic maps, or try to identifywhether the lowest point of the wetland is in the
middle of the depression If a wetland has stface ponding, even if only for a short time, and is
not Lake Fringe or Riverine, it can be classified a®epressional(Figure 16).
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Figure 16 A Depressional wetland. Note the surface ponding in the low point of the wetland
wherethe cattailsare found

Question 7: Flat Areas Maintained by High Groundwater

Many wetlands have developed on the outwash plains left by the glaciers. These are
maintained by high levels of groundwater in the region and do not easily fit into either the
Depressional,Riverine, or Flats class. These wetlands are fairly flat, are often ditched, and do
not seem to have an identifiable natural outle{Figure 17). If they pond water it is usually

only because groundwater levels are high in the entire regionna the water has nowhere to
drain. These wetlands are classified @3epressional for the purpose of scoring them.
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Figure 17 Wetland maintained by high levels of groundwater. It is not in an easily identified topographic
depression and haSopewetlands along its upper edge.

Question 8: Wetland Is Hard to Classify

Sometimes it is hard to determinewvhether the wetland unit you are scoringmeets the criteria
for a specific wetland class.You may find characteristics of several different

hydrogeomorphic classes within one wetland boundary. For example, seeps at the base of a
slope often grade into aRiverine wetland, or a small stream within aDepressional wetland

has a zone of flooding along its sidebat would be classified aRRiverine.

If you have a wetland with the characteristics of several HGM classes present within its
boundaries, use Table 2 to identify the appropriate class to use forating. Use this table only
EAZA OEA AOAA AT AT I PAOOAA AU OEA OwtAlArkaiof AT AAAG
wetland being rated. For example, if 8lope wetland grades into aRiverine wetland and the
area of theRiverine wetland is ¥ of the total wetlandunit you are rating, use the questions for
Riverine wetlands. However, if the area that would be classified &$verine is less than 10%
(e.g,< 1lacof a 10 ac unitis frequently flooded), use the questions for theSope wetlands.

The same applies for other combinations of classes. A unit in whithe Depressionalarea is
only 5% of the entire unit that is otherwise aSlopeshould be rated as édope wetland. If,
however, the area classified aBepressional is 15% of the area of the unitt should be rated
asDepressional.
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Table2. Classificaon of wetlands with multiple hydrogeomorphic classes for the purpose of
rating their functions.

HGMclassesound within HGMClass to usé area of this class
one wetland unit > 10%otal area of unit
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + LakEringe LakeFinge
Depressional + Riverine Depressional
Depressional + Lakeinge Depressional
Riverine+ LakeFinge Riverine
Salt Water Tidafringe and Treat as ESTUARINE and do not score.
any other class of wetland Categorize the wetland based on the
Special Characteristics section

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

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

D = Depressionabr Flats

R = Riverineor Freshwater Tidal Fringe
L = LakeFringe

S = Slope

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

NOTE: The questions for scoring habitafunctions are labeled [H] and apply to all HGM
classes of wetlands.
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5.2 Classifying the plant communities

There are several questions on the data sheet that ask youdiassifythe plant communities
found within the wetland unit. This should not be confused with classifying the wetlandnit as
described earlier. Therating systemuses several different classification schemes for plant
communities; only one of which ighe commonly used Cowarah classification (Cowardin et al.,
1979). The Cowardin classification is the most complex one and is described in more detalil
below. You will need to carefully readthe description of each question teensurethat you use
the classification schemeppropriate for that question. Use caution in filling out the rating
form because the thresholds for scoring , as well as the way in which plants are

classified, differ among the questions .

Plant names used in the rating system : The rating system identifies some specific plants
as indicators. For example, a list of species found in true bogs and acidic fens is provided
the key for identifying bogs in Chapter 6The plant names listed in the rating system are
those found in theUnited States Department of Agriculture (USDA) PLANTS Database
(http://plants.usda.gov) and are current as of August 2014. Plant names change based or
new information from genetics, morphology, and historical records. The reference
databases we commonly use for plant names are sometimes in disagreement. For examp
at the time of this pubication, USDA PLANTS Database, Integrated Taxonomic Informatiof
System (ITIShttp://www.itis.gov/ ), and US Army Corps of Engineers National Wetland
Plant List (NWPL;http://rsqisias.crrel.usace.army.mil/NWPL/ ) disagree on the names of
some common wetland species. We used the USDA PLANTS Database because it is fam
to many users of the rating system, provides a map of where each species is located, lists
wetland indicator status where available, includes moss species, and acknowledges
subspecies and variety names. Though we consider NWPL an authority on wetland
indicator status, it does not distinguish among different subspecies and variety names, an
it does notinclude mosses. Likewise, ITIS is an authority on the current taxonomic standin
of plant names, but it does not provide a map. When distinguishing among plants with
OEIi EI AO TAT AGh A T AP 1T &£ OEA DI AT 006 AEOQ
chosen the PLANTS database as the most useful for the rating system. Where plant namsq
in the PLANTS database differ from NWPL, the synonym is provided in parentheses.

The Cowardin Classification

Cowardin plant classesare distinguishedby the uppermost layer ofplants (forest, shrub, etc.)
that provides more than 30% surface cover withirpart or all of a wetland This area is often
called a Cowardin polygon when mapping the distribution of plantsif the total cover of
plantsis less than 30%, the area does not have &owardin plant class Areas with less than
30% plant covershould becategorizedas open water or sand/mud flas. If the plants are
deciduous and you are rating the wetland during periods when leaves have fallen, try to
reconstruct what the cover would be when the plants are fully leafedut. A deciduous forest
of alder would still be considered a forest using the Cowardin classifit@n even in winter
when there are no leaves preserdéind the cover may be less than 30%
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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 canopyof woody
plants over 20 ft (6 m) tall (such as cottonwood, aspen, cedar, etc.) covers at least 30% of
the ground. Trees need to bat leastpartially rooted in the wetland in order to be
counted toward the estimates of cover (unlesghe unit is amosaic of small wetlands as
described in Section 43 and the trees are on hummocks between the wetlanfis Some
small wetlands may have a canopgver the unit but the trees are not rooted within the
wetland. In this case the wetland does not haveFRrested class.

1 Scrub-shrub class: An area(polygon) in the wetland unit where woody plants less than
20 ft (6 m) tall are the top layer ofplants. To count, theshrub plants must provide at
least 30% cover and be the uppermost layer. Examples of common shrubs in western
Washington wetlands include the native ross, young alder, young cottonwoods,
hardhack (Spiraeadouglasii), willows, and red-osier dogwood.

1 Emergent class: An area(polygon) in the wetland unit covered by erect, rooted
herbaceous plants excluding mosses and lichenand where total cover of shrubs and
trees is less than 30% These plants have stalks that will support the plant vertically in
the absence of surface water during the growing season. These plants are present for
most of the growing season in most yearsTo count, the emergenplants must provide
at least 30% cover of the ground and be the uppermost layer. Cattails and bulrushes are
good examples of plants in th&mergent class

Herbaceous plants are defined as sequroducing species that do not develop
persistent woody tissue (stems and branches). Many herbaceous species die back
the end of the growing season.

NOTE The definition of emergent plants used by Cowardins different from the one
OOCAA ET AAIT ET AAOCEIT & O AAOGAOI ET ET ¢ OEA AT Ol
OOACAOAOAA OEATITT xO

1 Aquatic Bed class: Anarea(polygon) in the wetland unit where rooted aquatic plants
such as lily pads, pondweed,te., cover more than 30% of the surface of the standing
water. These plants grow principally on or 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 leaves that extend above the water most of the time. Aqodted
plants are found only in areas where there is seasonal or permanent ponding or
inundation. Lemnaspp.(duckweed) is notconsideredan aquatic bed species because it
is not rooted. Aquatic bedplants do not always reach the surface and care must lb@ken
to look into the water.

NOTE Sometimes it is diffcult to determine whether a plant found in the water isan

aquatic bed speciesor an emergent species A simple criterionto separateemergent and
aquatic bed plantsmost of the timeis to observewhether the stalk will support the plant
vertically in the absence of water If so, it issmergent. If, however,the stalk is not strong
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enough to support the plant when water is removed, it isonsidered an @uatic bed
species

Examplesof how different areas might be classified are given below.

1 An area of treedmapped as a polygon on youaerial photograph) within the wetland

unit having a 50% cover of trees and with an understory of shrubs that have a 60% cover

would be classified as &orest. The trees are the highest layer gblants and meet the
minimum requirement of 30% cover.

1 An area with 20% cover of trees overlying a shrub layer with 60% cover would be
classified as &crub-shrub. The trees do not meet the requirement for mininmm cover.

1 An area where trees or shrubs each cover less than 30%, but together have a cover
greater than 30% is classified aS$crub-shrub.

1 When trees and shrubs together cover less than 30% of an area, fhalygon s classified
based on the next highesplant class that has 30% cover. This woulde either Emergent
or Aquatic Bed.

Each polygon with a wetland unit can only have one Cowardin class. For this reason, it i
useful to map the Cowardin classes on an aerial photo. This will avoid the commo
mistake of counting emergent plants under a canopy of trees or shrubs as a separate cla

5.3 Water quality and hydrologic functions in
Depressional and Flats wetlands (questions starting
with @0 )

D 1.0 Does the site have the potential to improve water quality?

D 1.1 Characteristics of surface water outf lows 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.gsediment, or
phosphorus that is bound to sediment) will be retained in a wetland with no atlet.
Wetlands with no outletare scored the highest for this indicator. An outlet that flows only
seasonally is usually better at trapping particulates than onthat is flowing all the time
because there is no chance for a downstream release of particulates for most of the year
review of the scientific literature on the trapping potential ofwetlands is found in Adamus
etal.,, 1991).

As you walk around the edge of th®epressionalunit, note carefully whether there are any
indications that surface water leaves the wetland and flowsafther down-gradient. The
guestion is relatively easy to answer iffou find a channel.
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Figure 18 A smallDepressionaivetland with no outlet.

You are asked to characterize the surface outlet in one fofur ways, and these are:

1 Wetland has no surface water outlet . Unit is a depression or flat depression

(QUESTION onHGM classificatiorkey) with no surface water leaving it You find no
evidence thatwater leaves the wetland on the surfaceThe wetland lies in a depression
where the water never goes above the edge (Figure8L

Wetland has an intermittentl y flowing, or highly constricted, outlet . This means the
unit has water leaving it through a stream or ditch that dries out sometimegORa highly
constricted permanently flowing outlet. Intermittently flowing means that there is no
outflow from the unit at some times during the year.The water levels in the unit fall
below the elevation of the outlet. Highly constricted outlets, on the other handare
permanently flowing but are smallrelative to the flow. Marks of flooding or inundation
have to be3 ft or more above the bottom of the outlet (live storage i$ 3 ft) for the outlet
to be considered constricted NOTE: A Depressionalwetland with occasional outflow
resulting from stormwater runoff from an adjacent develoged area is considered to have
intermittent flow.

Wetland has an unconstricted, or slightly constricted, surface outlet that is
permanently flowing . The outlet does not provide much hindrance to flood waters
flowing through the wetland. The distance betwen the low point of the outlet and
average height of inundation will be less thar ft. Beaver dams are considered to be
unconstricted unless there are indicators that water is backed up at least 3 ft above the
top of the dam

Wetland is a flat depressio n (QUESTION7 on HGM classification key), whose outlet
is a permanently flowing ditch. The bottom of the ditch usually has a lower elevation
than the rest of the unit. Answer this question as YES if you find no outlet and there are
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no indicators that the unit ponds more than 610 in of water. Usually, these wetlands
have no indicators that they pond. These types of wetlandsre often drained by human-
madeditches. However, if the ditch is not permanently flowing score the unit as
intermittently flowing .

NOTE If you cannot find an outlé but know the wetland is not completely closedscore it as
intermittently flowing .

D 1.2 The soil 2 in below the surface is a true clay or true organic soil.

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

If the unit is found within an area that is mapped as an ganic or clay soil by theNational
Resource Conservation ServicdNRC$ on their county soil maps consider the unit to have
clay or organic soils If it is not mapped as an organic or clay spylou will need to take at least
one sample at the siteand determine its composition

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

NOTE There is ro scaling for this question based on the size of the patch of soil. This
simplification is necessary because it is not possible to develop a reproducible map of
different soils in awetland unit within the time frame for doing a rating.

See the NRCS welage on soils for more descriptions on how to identify soils
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/?cid=nrc _ s142p2_ 053
580#simplified
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D 1.3 Characteristics and distribution of persistent plants (  Emergent, Scrub-shrub,
and/or Forested classes):

Rationale for indicator:  Plants enhance sedimentation bycting like a filter, and cause
sediment particles todrop to the wetland surface feview in Adamuset al.,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 andprovide a vertical structure to trap or filter out pollutants. It is assumed,

however, that the effectiveness at trapping sediments and pollutants is severely reduced i
the plants are grazed or mowed.

Use the Cowardin classification of plants for this question.  You are looking for the areas
that would be classified asEmergent, Scrub-shrub, or Forested(see Section 5.2) These are all
persistent types ofplants; those species that normally remain standing at least until the
beginning of the next growing season (Cowardiet al.,1979). Emergent plants do not have to
be alive at the time of the site visit to qualify as persistent. The dead stalks of emergent
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, ungrazedor unmowed, plants. There are three size threshds used to
score this characteristic more than1/ 1o of the wetland unit is covered in persistentplants;
more than %z of the wetland unit is covered; or more than95% of the wetland unit is covered.
You will needto draw the area of persistentplants on a map or aerial photo before you can
feel confident that your estimates are accurateNOTE:This question applies only to
persistent plants that are not grazed or mowed (or if grazed or mowed, the plants are
taller than 6 in).

An easy way to estimate the amount of persistemqtlants is to map the areas that are open
water, covered with aquatic bed plantsmudflats, or rock on an aerial photograph Also
include areas that are grazed because much of the vertical structure of wetthplants is
removed when plants are grazed. The remaining area is thgoy default, the area of
persistent plants. Figure 19 shows aDepressionalwetland in which persistent plants cover
between 50% and 95% ofthe area of the wetland.The remainder isopen water.

NOTEL: To meet therequirement for a Cowardin plant class a polygon within the wetland
unit needs at least 30% cover of the specifieplant type (forest, shrub, etc.). However, to
count the Cowardin polygon as a indicator in the rating system the polygon itself has tomeet
a size threshold. The threshold is 10% of the area of the uniithe unit is smaller than 2.5 ac,
or at least¥ acif the unit is larger.

NOTEZ2: If the unit has just been mowed or grazed, but yosuspectthis occurs infrequently,
you will need to determinewhether the plantsin the wetland are 6 in or less at the time when
the wetland is receiving surface waters that transport sediment and pollutantsif the grazing
occurs in summer (because theraa is too wet forcattle in the winter), but the plants have
time to grow again before the flood season, then thenit is ungrazed becausé¢he plants will
meet the height threshold at the time ofnundation. If, however, the grazing pressure is
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intense enough that the grass does not have time to recovéefore the wet seasonthen it
should be considered grazedThe same question caibe asked of seasonal mowing draying.

ok

Figure 19A depressional wetland in whithe cover ofpersistent, ungrazed, plantsbetween 50% and
95% of 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 well it will remove different forms of
nitrogen that cause eutrophication The highest levels of nitrogen transformation occur in
areas ofawetland that undergo a cyclic change between ox{oxygen present)and anoxic
(oxygen absent)conditions. The oxic regimes needed so certain types of bacteriaan
change nitrogen that is in the form of ammonium ion (Nkt) to nitrate, and the anoxic
regime is needed for denitrification(changing nitrate to nitrogen gas)(Mitsch and
Gosselink 1993). The area that is seasonally ponded is used as an indicator of the area
the wetland that undergoes this seasonal cycling. The soils are oxygenated when dry by
become anoxic during the time they are flooded.

To answer this question you will need to estimate how much of the wetland is seasonally
ponded with water. Areas that are seasonally ponded must be inundated for at leaat
consecutivemonths, but then dryout for part of the year. Because the seasonally ponded area
will change from year to year, try to estimate what the average condition might ba 5 out of

10 years

One way to estimate this area is to make a sketch of theundary of thewetland unit, and on
this diagram draw the outside edge of the area you believe has surface water during the wet
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season. If the wetland also has permanent surface watgou will have to draw this and
subtract it when making your estimate 6ee Figure20).

Upper edje of seasonal ponding that in
this unit coincides with the unit boundary
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Figure 20 Sketch showing the boundaries of areas that are seasonally ponded and
permanently ponded.The answer to question D 1.4 for this wetland is that the area
seasonally ponded is more than % the total area of the wetland unit.

During the dry season, the boundary of areas ponded forgeral months (seasonal ponding

will have to be estimated by using indicatorsuch as:

1 Marks on trees and shrubsof water/sediment/ debris (Figure21). The boundary of

seasonal ponding can be estimated by extrapolating a horizontal line from this mark to

the edge of the wetland.

1 Water-stained plants lying on wetland surface (grayish or blackish appearance of leaves

on the surface).

1 Dried algae left onthe stems of emergenplants and shrubs and on the wetland surface

(Figures 22 and 23).

NOTE: Avoid making visual estimates of area covered by seasonal ponding when standing at
the wetland edge. These estimates can be very inaccurate. Drawing the boanydon 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 System (GPS) that has been corrected for
positional inaccuracies can also be used to locate the boundss and estimate area.

Wetland Rating System for Western WA: 2014 Update 46
Effective January 1, 2015



~
& )

Figure 22 Small depressional wetland covered with
algae. The edge of the algae marks the area that i
seasonally ponded

)

°

Figure21. Water mark on tree showing
vertical extent of seasonal ponding

Figure23. Algae left hanging on plants #e wetland dried out. The top of the algae marks the vertical
extent of seasonal ponding. The boundary of seasonal ponding can be estimated by extrapolating a
horizontal line from this mark to the edge of the wetland.
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D 2.0 Does the landscape have the potential to support the water quality function
of the site?

Wetlandscan remove many pollutantsfrom waters coming into them. I is the removal of this
excess pollution that is considered to be a valuable functionrfgociety. Thelandscape
surrounding the wetland will determine, to some degreehow well a wetland improves water
quality. If the wetland receives a heavy load of pollutants from the surrounding areais will
function to its maximum capacity. However, if there are no pollutants coming in, the wetland
cannot remove them, even if it has the necessary physical and chemical characteristics. Thus
the LandscapePotential for the function is related to the amount of pollutants that come into
the wetland from the surrounding areas. Qualitatively, the level of pollutantsan be
correlated with the level of disturbance, development, and 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, agriculturer
logging practices (Hartmanet al.,1996; Reinelt & Horner, 1995).

D 2.1 Does the wetland receive stormwater discharges?

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

Answer YES to the question §ou see anyipes coming into the wetland from the
surrounding land. These are usually stormwater discharges. Aldook on the aerial
photograph of the wetland and its surroundngs for stormwater ponds. If you see any ponds,
determine if their discharges can getrito the wetland. Stormwater may come into the unit by
way of a stream or ditch as well as a pipeStormwater can also come into ®epressional
wetland in runoff from parking lots or roads even if no pipes are presentlif you see evidence
that such runoff comes into the wetlandanswer YESto this question.

D 2.2 Is more than 10% of the area within 150 ft of the wetland in land uses that
generate pollutants in surface runoff (agricultur  al, pasture, residential,
commer cial, urban)?

Rationale for indicator : Farming, grazing, golf courses, residential areas, commercial
areas, and urban areas, in general, are major sources of pollutants (reviewed in Sheldon
al., 2005). Thereview also found that a wellvegetated buffer of150 ft will only remove
60-80% of some pollutants from surface runoff into a wetland.Thus, pollutants from such
land uses will probably reach the wetland unit if they are within 150 ft of the wetland.

Use your aerial photo and draw dine around the unit that is 150 ft from the edge of the unit
you have mapped for rating.Answer YES to this question if you find the listed uses within 150
ft of the wetland and they cover more tharl0% of thearea within this 150 ft perimeter
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around thewetland. Use a graphic aid, such as an acetate overlay with a grid or dots, to
estimate area. Visual estimates are not accurate enough and may result in significant errors.

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

Rationale for indicator : Septicsystems can pollutegroundwater becausenitrogen is not
removed underground. Plumes of nitrogen from septic systems can be traced at least 25
ft in the groundwater (Aravena et al., 1993).

Use the aerial photograph of the unit to determine if there are any residences within 2500f
the wetland. Septic systems are still in common use many areas of western Washington

that are outside city boundaries. If youwetland 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 systems.If you are outside city limits in areas with lots of ac 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 2.1zD 2.3?

Rationale for indicator : The sources of pollutants listed in questions

D 2.1:D 2.3may not be the only sources coming into the wetland unit from the
surrounding landscape. In addition, sources of pollutants can be within the wetland unit
itself. For example, pollutants are discharged within the wetland if it is used for grazing.

Answer YESo the question ifyou can identify any source of pollutantan the groundwater or
surface watercoming into the wetlandcaused by humaractivities. Identify the source d the
pollution on therating form. Wetlands can receive polluted waters even if they havarge,
well-vegetated buffers. For example,a stream that drains areas where pollutants are released
far from the unit can pass throughthe wetland. Also, silt fences often do not prevent all the
sediment from reaching the wetlandduring construction. Other sources of pollutants may be
pesticide spraying on golf courses, particulates in exhausts from airplanes or motor vehicles
and pesticides usedin mosquito control.

Activities that generate pollutants within the wetland itself, such as grazing, also count for a
YESfor this question. Cattle, sheepor large native herbivores such as elk grazing within the
wetland are a source of pollutants. Alb, answer YESto this question if the wetland has a
larger pond that is commonly used by migrating waterfowl. Waterfowl droppings are a
source of both excess nutrients and bacteria.
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D 3.0 Is the water quality improvement provided by the site valuabdesociety?

D 3.1 Does thewetland discharge directly to a stream, river, lake , or marine water that
is on the 303(d) list?

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

quality.

47 AT OxAO OEEO NOAOOEIT Uil O xEI1 TAAA Oi
all the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wqg/303d/currentassessmt.html . Use the Map Tool to
locate your site. Determine from the aeiial photograph or the map on the Ecology websité
the wetland unit you are rating is within at leastl mi up-gradient of any aquatic resource
mapped as not meeting water quality standardsand has a surface water channel, ditGlor
other dischargeleadingto it (red lines or polygons on the map)

D 3.2 Isthewetland in a basin or sub -basin where water quality is an issue in some
aquatic resource (i.e,thereis an aquatic resource in the basin that is on the 303(d)
list)?

Rationale for indica tor : 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 piovide an ecosystem service and value to our society in any basin 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.

47 AT OxAO OEEO NOAOOEIT Uil O xEI1T TAAA Oi
all the bodies of water that do not meet water quality standards

http://www.e cy.wa.gov/programs/wq/303d/currentassessmt.html . Determine from the
aerial photo if the wetland unit you are rating is in thecontributing basin of any aquatic
resource mapped as not meeting water quality standards To find the boundaries of
contributing basinsin the areg consult with the planning department of the local jurisdiction
If this information is not available, use the guidance for mapping contributing basis
described in question D4.3.
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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 by
%AT 11T CcU6O0 xAOAO NOAIT EOU i11EOI OET C t®BOI C¢
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 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 website of the city or county in which thsite is found. Useful search phrases
include O x A OA OO & @vdter Qubliyg’T O Ox A Ol ATA8 POT OAAOQEIT 1

If the basin in which the wetland is found has &otal Maximum Daily Loadg(TMDL) plan (also

called a Water Cleanp Plan) developed for it, then yowshould answer YES for this question.

It is assumed that all wetlandsare valuablein a basin where water qualityis poor enough to
OANOEOA A 4-%, 8 4EA $APAOOI AT O 1T £ %Alavd CUBG O x
TMDLs http://www.ecy.wa.gov/programs/wqg/tmdl/TMDLsbyWria/TMDLbyWria.html

NOTE:Total Maximum Daily Loads TMDL) or Water Cleanup Plans describe the type,
amount, and sources of water pollution in aparticular water body. They analyze how much
the pollution needs to be reduced or eliminated taneet 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 pollutantsTMDLsare based on models that estimate the
natural decay and adsorption of pollutants under current conditions. \&tlands are an
important part of that natural decay; their destruction would require a recalibration of the
TMDL models and force reductionsn current levels of discharge.

D 4.0 Does the site have the potential to reduce flooding and erosion?

D 4.1 Characteristics of surface water outflows from the wetland:

Rationale for indicator : Wetlands with no outflow are more likely toreduceflooding
than those with outlets, and those with a constricted outlet will more likelyreduce
flooding than those with an unconstricted outlet (reviewed in Adamuset al.,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 also provide a
higher level of protection than those with unconstricted permanently flowing discharges
because they can hold back flash floods that can occur during storms when thereds
outflow.

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

D 4.2 Depth of storage during wet periods (estimating live storageg:

Rationale for indicator : The amount of water @&epressionalwetland stores is an
important indicator of how well it functions to reduce flooding and erosion. Retention
time of flood waters is increased as the volume of storage is increased for any given inflo
(Fennesseyet al.,1994). It is too difficult to estimate the actual amount of water stored for
a rapid method such as this ongand we use an estimate of the maximum depth & E A
storagedas a surrogate. This is only an approximation because depressional wetlanday
have slightly different shapes andhus the volume of water they can store is not exactly
correlated to the maximum depth of storage.

Live storageis a measure of the volume of storage available during major rainfadt
snowmelt events that cause fthoding in western Washington Thisindicator recognizes
that somewetlands, particularly those with groundwater connections, have water present
all year around, or have some storagkelow the elevation of theoutlet that does not
contribute to reductionsE1T  BDAAE &l T x 00 100 Aidinfost Gepréssiahal A A
wetlands in western Washington, the depressions have filled to the edge of the outlet by
the time the peak flooding occurs in late winter and early spring (Hruby et al., 1999)

Locate the outlet of theunit and identify the lowest point in the outlet (Figures 24, 25). In
wetlands without outlets, identify: 1) the deepestpoint of the unit if the wetland is dry
(Figure 26), or 2) the level of the areas that are permanently floodedNext, estimate the
difference in elevation betweenthese low pointsand the marks ofseasonalponding (use
information from D 1.4). This will provide an estimate of the depth of livatorage duringthe
seasonal high water.

Try to find water marks as close to the outleas possible so you camstimate the height from
the bottom of the outlet. Figures24 and 25 show water marks directly on the culverts.
Estimatethe difference in elevation betweernthe lowest point of the outlet and the level at
which you noted marks of inundation. There are four thresholds of concern:1) more than 3 ft
of storage, 2) between 23 ft of storage, 3) between 6 in and 2 ft of storage, and 4) less than 6
in of storage. These thresholds can usually be estimatedith a yard stick or tape measure
without needing to use special equipment.

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

NOTE 2: If the wetland has multiple outlets, try to find the one that has the lowest
topographic elevation.
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NOTE 3 Sometimes the lowest point of the outlet is flooded or floing. In these cases,
measure from the bottom of the outlet to themark of the seasonalflooding. A common
mistake is to measure from the current water level in the outlet to the marks of flooding.

NOTE 4: It can be difficult to extrapolate the height 6 flooding above the lowest point of the
outlet in large wetlands where the flood marks are distant from the outlet.

NOTE 5:If the wetland has no outlef measure the storage as the difference between the level
of permanent ponding and the seasonaglonding. If the wetland dries out in the summeruse
the lowest point in the depression as youbaseline (Figure 26).

Water marks of seasonal
ponding (live storage)

Bottom of culvert

Figure24. A box culvert that is the outlet of Bepressionalvetland. The livstorage is measured as the
distance between the bottom of the culvert and the water marks on the side. The distance here is
approximately 15 in.
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Water mark of
seasonal ponding

Bottom of culvert

Figure25. Around culvert with water still present. Live storage is measured from the bottom of the
culvert, not the present water level. The depth of storage is approximately 7 in.

Level of seasonal ponding

Depthabovelowestpoint

Bottom of wetland, or surface of permanent ponding

Figure26. Measuring maximum depth of seasonal ponding in a wetlaitidout an outlet.

Headwater wetlands Question D4.2 also asks if the wetland beingated is a headwater
wetland. Depressional wetlands found in the headwaters of streams often do not store
surface water to any great depth.However, they canbe important in reducing peak flows
because they slow down and desynchronize the initial peak flows from a storm (Brassagtl
al.,2000). A review of 169scientific articles worldwide of the role of wetlandsin the
hydrologic cycle concluded thaiabout Y2 ofthe relevant studies showed that headwater
wetlands have an important role indesynchronizing flood flows (Bullock & Acreman, 2003).
The depth of seasonal storage in headwater wetlands was judged to be an inadequate
representation of the importance of theg wetlands in the hydrologic functions. For this
reason, headwater wetlands are score@ points, out of 7 possible,evenif their storage is less
than 2 ft.
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To identify if the wetland is a headwater wetland, use the information collected in questioB
1.1. If thewetland has a permanent or seasonal outflowhrough a defined channebut NO
inflow from a permanent or seasonathannel it is a headwater wetland for the purposes of
this rating.

NOTE: One exception to this criterion is wetlands whose water regime is dominated by
groundwater coming fromwater storage facilities Depressional wetlands at the base of
irrigation reservoirs, dams, or the edge of irrigation canals are not headwater wetlandgven
if they have surface water that flows out of thenwithout an inflow.

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

Rationale for indicator : The potential ofa wetlandto reduce peak flows from its
contributing basin is a functon of its retention time (volume coming into a unitfor the
duration of a storm event/the amount of storage present). The area of the contributing
basin is used to estimate the relative amount of water entering it, while the area of the
wetland is used toestimate the amount of storage present. Large contributing basins are
expected togeneratelarger volumes for any given storm event than siiler basins. Thus,
a small wetland with a large contributing basin is not expected to reduce peak flows as
much & a large wetland with a small contributing basin.

This question asks you first to estimate thgeographicarea that contributes surface water to
the wetland unit you are rating. This is cded the @ontributing basindof the unit. You will
then need to estimate the area of thanit and calculate the ratio of the two. You do not need
to estimate these areas exactly because the scoring is based on thresholds for the raltithe
contributing basin is less than 10 times the size of the wetland itself, the wetland will score
the most points. On the other hand, if the area of the contributing basin is more than 100
times the area of the wetlandthe score is 0, and you will not neetb makeany further
estimates. If the wetland is large relative to its contributing basinyou will need to add the
area of the wetland to the total since rain also falwithin the wetland unit.

NOTE: You can use whatever means available &stimate the area ofthe upstream basin
contributing surface water to a wetland. A topgraphic map works well if the landscape is not
too confusing. If you have GIS with basin boundaries you will have to be careful to include
only the areas upgradient of the wetland unit. If you are unfamiliar with the methods for
mapping contributing basins, the procedure is describeth a fact sheet by the NRC8ow to
Read a Topographic Map and Delineate a Watershed
http://www.nycswcd.net/files/INRCS%20Reading%20Topo%20Maps%20to%20Delineate%
20Watersheds1.pdf If this link is no longervalid, search for the title of the focus shet using
your web search engine.

D 5.0 Doeshe landscape have the potential to support the hydrologiarictions
of the site?

Human changes in land use tend to dstabilize the flows of water in a watershed. Generally
human activities reduce infiltration and increase the ruroff during storm everts and thus
increase flooding problems(reviewedin Sheldonet al.,2005). Awetland located in areas
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where run-off has increased can provide moréood protection than one located in an
undeveloped area. Thughe LandscapePotential for the function is related to the increased
amounts of water coming into the wetland from human sourcesQualitatively, the increase is
modeled as the number of different new sources of water coming into theetland.

D 5.1 Does the wetland receive stormwater discharges?

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

This question is the same as D2.JAnswer 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 surroundings for stormwater ponds. If
you see any ponds, determine if their discharges can get into the wetlan8tormwater may
come into thewetland by way of a stream road runoff,or ditch, as well & a pipe.

D 5.2 Is more than 10% of the area within 150 ft of the wetland in land uses that
generate excess runoff (agricultural, pasture, residential, commercial, or urban)?

Rationale for indicator : Water can alsdlow 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 & Peterson,
1975).

Use your aerial photo and draw a line that is 150 ft from the edge of theetland you have
mapped for rating. Answer YES to this question if you find the listed uses within 150of the
wetland and they cover more thanl0% of thearea within the 150 ft perimeter around the
wetland. Use a graphic aid, such as an acetate overlay with a grid or dots, to estimate area.
Visual estimates are not accurate enough and may result in significant errors.

D 5.3 Is more than 25% of the contributing basin of the wetland covered with intensive
human land uses (residential at >1 residence/ac, 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 increase the run
off during storm events and thus increase flooding problems (reviewed in Sheldon et al.,
2005). Research in the Puget Sound area by the University of Washingtors iaund that
there are significant increases in water flows when intensive land uses represent more
than 25-35% of the contributing basin (Azous & Horner, 1997).

Use the map of the contributig basin you developed for question 2.3 and estimate the area
within the basin that has intensive land uses thaare known to de-stabilize surface flows.
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D 6.0 Are the hydrologic functions provided by the site valuable to society?

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

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

Youwill need to do some fact findingfiyou do not knowwhether floods have caused damage
downstream of the wetland. Your best sources of information on flooding problemare the
emergency planning office in your local government, the local Federal Emergency
Management AgencyFEMA), or the United Staes Geological Survey SG¥for groundwater
issues You can search the web using the name of the location, town, or watershed and
OFI TTAET COo TO ®%I 11T AET C DOI Al AT O

Choose the descriptios that best match condgtions for the wetland unit being rated then
choose the description that generates the highest score on thating form.

1 The wetland captures surface water that would otherwise flowdown-gradient into areas
where flooding has damagd human or natural resources (e.g.houses orsalmon redds)

o Flooding occurs ina sub-basin that is immediatelydown-gradient of unit.
o Surface flooding problems are in a subasin farther down -gradient.

1 Flooding from groundwater is an issue in the sutbasinwhere the unit is found This is a
known issue incertain areas of Pierce and Thurston countiethat have problems with
flooding and damage from groundwater.See USGS information for Puget Sound at:
http://wa.water.usgs.gov/projects/pugethazards/urbanhaz/PDF/fs111_00.pdf .

1 The existing or potential outflow from the wetlandis so constrained by human or natural
conditions that the water stored by the wetland cannot redt areas that flood.

NOTE 1: Many Depressional wetlands with no surface water outfloncan protect natural or
human resources from flooding They are performing the hydrologic functions at the highest
levels possible. No surface water leaves the wetlannd cause flooding or erosion. The water
either infiltrates to groundwater or it evaporates. To answer thé/alue question for a wetland
with no outflow, try to picture the wetland as filled with a parking 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 flooding or erosion.

NOTE 2(alandscape constraint on function) When aDepressionalwetland is situated
upslope of a road where water mgement through the road is limited by ineffective culverts,
the roadway typically actsasa levee, decoupling upslope wetlands fromdownstream
flooding. The roadway, rather than the wetland,delaysstorm flows, and acts like a flooéd
control dam. This indicates that the hydrologic connection between the floodway and the
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upslope area is impaired. If, however, the water impounded on the upslope side of the road
recedes at the same rate abe water on the downslope side you can assume the connectis
through the road are not constrained. In this caséhe storage provided by the wetland on the
upslope side is important, and the wetlandhould be scored accordingly

NOTE 3(alandscape constraint on function): Depressional wetlands situated at thebase of a
hillside typically receive water inputs from groundwater. Generally, you can conclude that
wetlandsreceiving less than 10% of their water from surface flowslo not provide much
protection from flooding because they are not connected to the majpatterns of surface

flows. If thedominant water inputs are from a springor seep emerging from a hillslope, then
the wetland likely does notprovide much value in reducingsurfaceflooding. If, however,

there are indicators that the wetland receives srface runoff from farther up the slope (e.g.
small gullies, washes, etc.) as well as groundwater, then the wetland nag valuableif there
are flooding problems arther downstream. A wetland can be considered to have more than a
90% groundwater influence if there is no seasonal or permanent surface water inflow and a
very small contributing basin. Depressional wetlands in western Washington, however,
rarely, if ever get most of their water from groundwater. For example, asume an average
rainfalloft Y6 ET xAOOAOI 7AOEEI COI 1T AT A Al AOAOACA
foraforest ThusA 1 ET El Ol earlofAmater moindslhto the unit from rainalone within
its boundary. To exceed the 90% threshold the unit would need to receive the equivalent of
300 in of groundwater/unit area. Al-acwetland would need a minimum of 25 acreeet of
groundwater flowing through the system to meet the volume thresholdor being dominated

by groundwater, even if the onlyother source of surface water is rain within its boundaries

NOTE 4(a landscape constrainbn function): A Depressional wetland 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 erosion.

D 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. If the value of a vland for flood attenuation has already been
recognized, it is assigned a High rating for value.

To answer this question contact the jurisdiction in which the site is found to determine
whether any regional flood control plans exist. A search of websites for flood prone areas will
probably also list flood control pans for the watershed in question. If plans exist, determine if
the site is listed as important or valuable for flood storage. To answer YES to this question,
the flood control district needs to have developed a flood control or flood hazard mitigation
plan that identifies the site as one that needs to be preserved or enhanced to improve flood
protection.
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5.4 Water quality and hydrologic functions in Riverine
and freshwater-tidal wetlands (questions starting with
R0 )

R 1.0 Does the site have the pateal to improve water quality?

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

Rationale for indicator : Depressions irRiverine wetlands will tend to accumulate
sediment and the pollutants associated with sediment (phosphorus and some toxics)
because they reduce water velocities (Fennessey al.,1994) when the river floods.
Wetlands where a larger part of the total aredas depressions 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 he wetland that is covered by
depressions. Using your map or photo of the site, sketcthe areas where depressions are
found. From this you can make a rough estimate of thetal area that has depressions
Determine if this areais more than¥s or more than 2 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.Figure 27 shows a Riverine wetland that has a largedepression
filled with water.

NOTE: Generally,you should count only depressions that hold water for more thanaweek
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 depressionSediments in the
depressionusually have a finer texturethan those in the immediate areaand indicate the
water was present in the depresion for longer periods of time.
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Figure 27 ARverinewetland in an old oxbow of the Nisqually River with one big depression that is filled
with water and covers more than % of the wetland.

R 1.2 Structure 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, multistemmed plants
enhance sedimentation by offering frictional resisance to water flow (review in Adamuset
al.,1991). Shrubs and trees are considered to be better at resisting water velocitigs
riverine systemsthan emergent plantsduring flooding and are scored higher. Aquatibed
species or grazegherbaceousplants are not judged to provide much resistance to water
flows and are not countedas filters.

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 in high), and 3)
neither forest, shrub, nor ungrazedemergentplants.

NOTE: This question about plant cover is NOT based on the Cowardin classification. The
polygons you drawfor this question must have a 90% cover of the ground when you look

Al x1T EOT 1T A pRA@OI T80 EAECEO j

NOTE: You will need to judge ifthe plants in the wetland are 6 in high or more at the time
when the stream floods and is actually transporting sediment If grazing or mowing occurs in
summer but the plants have time to grow again before thetime when the Riverine wetland

gets flooded then the system is ungrazedlf, however, the grazing pressure is intense enough

that the grass does not have time to @ver during the flood seasonthen it should be
considered grazed.
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There are two size thresholds used to score this characteristid) more than 2/ 3 of the
wetland area is covered>66% cover) with either herbaceous forest, or shrubbyplants, and
2) more than1/ 3z is coveredwith these plants. These thresholdsshould be measured from
aerial photographs of the site.

R 2.0 Does theahdscapehave the potential to support the water quality function
of the site?

Wetlands will remove many pollutantsfrom water coming into them, and it is the removal of
these pollutantsthat is considered to be a valuable function for societyThe landscape
surrounding the wetland will, to some degreedetermine 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. Ifhowever, there are no pollutants coming in, the wetland
cannot remove them, even if it has the necessary physical and chemical characteristi@hus
the LandscapePotential for the function is related to the amount of pollutants that come into
the wetland from the surrounding areas. Qualitatively, the level of pollutantsan be
correlated with the level of disturbance, development, and intenty 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, agricultyrer
logging practices (Hartmanet al.,1996; Reinelt & Horner, 1995).

R 2.1 Is the wetland within an incorporated city or within its Urban Growth Area (UGA)?

R 2.2 Does the contributing basin to the wetland include an UGA or incorporated area?

Rationale for indicator s: Urban and suburban areas are a major source of pollutants to
streams (reviewed in Sheldon et al., 2005). The presence of development adjacent and
upstream of the wetland is a good indicator that there are pollutants in the water reaching
the Riverine unit from the stream.

To begin, trace the stream or river to its source and determine if there are any urban or
suburban areas adjacent to the strearthat floods thewetland. Answer YES tdR 2.1 if the site
is in a city orUrban Growth Area(UGA and YESto question R 2.2if there are any
incorporated cities and towns or theirUGAsupstream of thewetland, but the wetland is not
within the boundaries. Maps of UGAand urban areas can be found at
http://www.ecy.wa.gov/programs/air/aginfo/ugamaps.htm

For questions R2.2 and R2.3, 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 psgor
through websites such as the USG&tp://water.usgs.gov/wsc/map_index.html .

NOTE:A wetland unit can have a YES answer for both questions if it is within a UGA and there
are other cities or UGAdarther upstream.
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R 2.3 Does at least 10% of the contributing basin contain tilled fields, pastures, or
forests that have been clearcut with in 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 sour
of sediment (reviewed in Sheldon et al., 2005) The presence of these conditions upstrean
of the wetland unit is a good indicator that there are pollutants in the river waters reaching
the unit.

Define the boundaries of the contributing basin to thestream that floods thewetland unit as

in question R 22. Answer YES 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, tilledields, or clearcut

logging. Land uses can be determined from aerial photographs of the area or by downloading
land use maps from the USGS8ttp://www.mrlc.gov/nl _cd06_data.php

R 2.4 1s more than 10% of the area within 150 ft of the wetland in land uses that
generate pollutants in surface runoff (agricultur  al, pature, residential,
commercial , urban)?

Rationale for indicator : Farming, grazing, golf courses, residential, commercial areas, af
urban areas, in general, are major sources of pollutants (reviewed in Sheldon et al., 2005
Thereview also found that a wellvegetated buffer of150 ft will only remove 60-80% of
some mllutants 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 drawa line around thewetland that is 150 ft from the edge of the
wetland you have mapped for rating. Answer YES to this question if yéind the listed uses
within 150 ft of the wetland and they cover more than 10% athe area within the 150 ft
perimeter around thewetland. 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.

R 2.5 Are there other sources of pollutants coming into the wetland tha t are not listed
in questions R 2.1-R 2.47?

Rationale for indicator : The sources of pollutants listed in questions

R 2.2R 2.4 may not be the only sources coming into the wetland unit from the surrounding
landscape. In addition, sources of pollutants can be within the wetland unit itself. For
example, pollutants are discharged within the wetland if it is used for gzing.

Answer YES to the question §jou can identify any source of pollutantsn the groundwater or
surface watercoming into the wetlandcaused by humaractivities. Identify the source ofthe
pollution on the rating form. Wetlands can receive polluted waters even if they havarge,
well-vegetated buffers. For example,a stream that drains areas where pollutants are released
far from the unit can pass througtthe wetland. Also, silt fen@s often do not prevent all the
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sediment from reaching the wetlandduring construction. Other sources of pollutants may be
pesticide spraying on golf courses, particulates in exhausts from airplanes or motor vehicles
and pesticides used in mosquito contl.

Activities that generate pollutants within the wetland itself, such as grazing, also count for a
YESfor this question. Cattle, sheepor large native herbivores such as elk grazing within the
wetland are a source of pollutants. Also answer yes this question if the wetland has a pond
that is commonly used by migrating waterfowl. Waterfowl droppings are a source of both
excess nutrients and bacteria.

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

R 3.1 Is the wetland along a stream or river that is on the 303(d) list or on a tributary
that drains to a stream on the 303(d) list?

Rationale for indicator : The phrase, "303(d) list," is short for the list of impaired waters
(stream segments, lakes) that the CleaWater Act requires all states to submito the
Environmental Protection Agency (EPA) every two yeardn Washington, weidentify all
waters where required pollution controls are not sufficient to attain or maintain water
quality standards. Wetlands tha 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.

417 AT OxAO OEEO NOAOOEITT Ul O xElI1 1TAAA O AAAAC
the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wqg/303d/currentassessmt.html . Determine if the

Riverine wetland lies on astream or river mapped asa Category 5 wateyor is on a tributary

to one. The map tool on the Ecology website providea quick way to identify Category 5

waters. Answer YES to this question ifhe wetland is along a stream or river that is on the

303(d) list or on a tributary that drains to one within 1 mi.

R 3.2 Is the wetland along a stream or river that has TMDL limits ~ for nutrients, toxics,
or pathogens?

Rationale for indicator : Total Maximum Daily Loads (TMDJ). or Water Cleanup Plans
describe the type, amountand sources of water pollution in gparticular water body. They
analyze how much the pollution needs tde reduced or eliminated tomeet water quality
standards, and then provide targets and strategies to control the pollution.Wetlands that
discharge directly to these polluted waters are judged to be more valuable because they
function at a landscape scal to mitigate discharges of pollutants. TMDLs are based on
models that estimate the natural decay and adsorption of pollutants under current
conditions. Wetlands are an important part of that natural decay; their destruction would
require a recalibration of the TMDL models and force reductions in current levels of
discharge.
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all the bodies of water that haveTMDLs

htt p://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html . Determine

if the wetland you are rating is flooded by a stream or rivem a drainagefor which TMDLs

have been developedr are being developed

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

Rationale for indicator : Not all pollution and water quality problems are identified by
AT 1T CcU8O xAOAO NOAI EOU 111 EOI OET ¢ DPOT C¢(
sometimes identify wetlands that are important in maintaining existing water quality.
These wetlands providea value to society that needs to be replaced if they are impacted.

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

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

be found on the website of thecity or county in which thewetland is found. Useful search

phrases include:O x A OA O O &hA 2O xPAIOABD ON @A TADDO AT A8 POT OAADQET 1

If the river or stream along which thewetland is found has a TMDL plan developed for it, then

answer YESon this question. It is assumed that all wetlands are valuable in a basin where

x AOAO NOAI EOU EO PIiT O AT1TOCE O OANOEOA A 4-3%,
the bodies of water that haveTMDLs(see above)

NOTE:The fact that a TMDL has been deloped for the river or basin in which the wetland is
found is scored twicefor Riverine wetlands: once in question 8.2 and also in B.3.

R 4.0Does the site have the potential to reduce flooding aetbsion?

R 4.1 Characteristics of the overbank flood storage the wetland provides, based on the
ratio between the channel width and the width of the wetland perpendicular to
the flow:

Rationale for indicator : The ratio ofthe width of the channel tothe width of the wetland
perpendicular to the flow is 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 streams willusually have higher volumesof water than
narrower streams. More storage is therefore needed in larger systems to lessen the impa
of peak flows. Thewidth of the wetland perpendicular to the stream is used as an
indicator of the amount of shortterm storage available during a thod event. A 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 rankwetlands relative to each otler in terms of their overall potential
for storage.

You will need to estimate the averagédistanceof the wetland perpendicular to the direction
of the flow, and the width of the stream or river channel (distance betweerthe top of the
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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@ a ratio
between 10-20, a ratio between5- <10, a ratiobetween 1- <5, anda ratio <1.

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

1 If the wetland lies within the banks of the stream or river, the ratio is estimated ashe
average width of thewetland + average distance between bankskFigure 28 shows a
wetland where plants fill only a small part of thedistance between the banks. In this
case the ratio is< 1.

1 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 from an aerial photo using a ruler Ask yourselfwhether the average width
of the wetland is more or less than the distance between banks. If it is more, is it more
than five times as wide? If not, the ratio is between land <5. If it is more than five times
greater, is it more than 10 times, etcFigure 29 showsa Riverine wetland in anold
oxbow where the ratio was measuredo be between 1<5.

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

9 Braided channels: If the wetland is associated with only some of the braids, you should
use the cumulative width of all channels to calculate the average width of tlebannel.

Distance between banks is
approximately 100 ft

Average width of wetland
perpendicular to river flow is
approximately 10 ft

Figure 28 A Rverine wetland where the
width of the wetland is less than the
distance between the banks (ratid).
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Figure 29 ARverinewetland in an old oxbow of the Nisqually River where the average width of the
wetland is between And5 times the width of the river channel.

R 4.2 Characteristics of plants that slow down water velocities during floods:

Rationale for indicator : Riverine wetlands play an important role during floods because
the plantsact to slow water velocities and hereby erosive flows. This reduction in
velocity also spreads out the time of peak flows, thereby reducing the maximum flows.
The potential for reducing flows will be greatest where the density of wetlandplants and
other obstructions is greatest and whee the obstructionsare rigid enough toresist water
velocities during floods (Adamuset al.,1991). The indicator combines both 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 trees and shrubs are scored higher tha
those with a cover of only emergent species.

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

There arefour size thresholds used to score this characteristicl) forest or shrub>1/ 3 the
area of the wetland2) emergent plants >2?/ 3 area,3) forest or shrub >1/ 19 area, and 4)
emergent plants >1/ 3 area. Figure 30 shows an aerial photograph of &iverine wetland that
has dense shrulplants over most of its area.

NOTE This plant cover is NOT based on the Cowardin classification. The polygons you draw
of emergent and shrub plantsnust have a 90% cover of the ground when you look down from
A PAOOIT60 EAECEO j uvAOQSs

NOTE If the wetland is covered with downed trees, you can tredarge woody debris as

forest or shrub.
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Figure 30A Rverinewetland in Bothell that has shrub plants over more tHayof its areain many

patches Other important characteristics are: 1) the stream is part of the wetland becaus®itr@ver

than 50 ft and there are wetland plants on both sides, 2) the average ratio of width of wetland to width of
stream is greater than 20’he unit boundary is outlined and the stream chariaéhe dark meander within

the unit.

R 5.0 Does the landscape leathe potential to support the hydrologic functions of
the site?

R 5.1 Is the stream or river adjacent to the wetland downcut?

Rationale for indicator : Streams in developed areas are often downcut because of the
increased flows from impermeable surfaes (reviewed in Sheldon et al., 2005). As a result
the streams can become disconnected from the surrounding floodplain and floodwaters g¢
overbank less frequently. A Riverine wetland that is directly adjacent to a downcut stream
will not provide the same level of flood attenuation as one that is adjacent to a stream with
no downcutting.

To answer this question you will need toview the section of thestream that provides the
overbank flows to thewetland unit. Generally, downcutting becomes visible wheits
watershed contains more than 10% impervious surface (Donaldso& Hefner, 2005). Figures
31, R, B and H#A show a progression of different levels bdowncutting that result from
development. For the purposes of this rating, Figures33and 34 show streams for which the
answer to R 5.1 would be YES. Figw81 and 32 are streamsfor which the answer would be
NO because the floodplain istill somewha connectedto the stream.Figures31-34 are from
Donaldson& Hefner (2005).
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Figure 32 A stream in a watershed with-B0% imperviousurfacecover. Streambed is still relatively
stable, but signs of stream erosion are more apparent. Not much downcultting is evident.
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Figure 33 A stream in a watershed with approximately 20% impervsws$acecover showing
downcutting. You would answsES to question R 5.1 for this stream.

Figure 34 This stream has a surrounding area of approximately iB@8érvioussurfacecover. The
manhole in the middle of the picture was originally in the floodplain and is an indicator of the degree

to which the channel has been downcut.
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R 5.2 Does the upgradient watershed include an UGA or incorporated area? (This
guestion is the same asR2)

Rationale for indicator : Urban and suburban areas are a major source of impervious
surface. These areas increase both intensity of peak flows and the amount of water flowi
during a storm event (reviewed in Sheldon et al., 2005). The presence of development
upstream of the wetand is a good indicator that the landscape is increasing the flood flow
01 OEA xAOI AT A O1T EOh OEAOAAU ET AOAAOGEIT C
floods.

To begin, trace tke stream or river to its source and determinavhether there are any urban or
suburban areas adjacent to the streamAnswer YES to this question if there are any
incorporated cities and towns or their Urban Growth AreagUGA)upstream of thewetland.
The wetland may be within the UGA as long as sonod the UGA is upstreamMaps ofUGAs
and urban areas can be found at

http://www.ecy.wa.gov/programs/air/aginfo/ugamaps.htm

If there are no developed areas adjacent to the stam, you will need to identify the
contributing basin to the stream that floods the wetland you are rating. This can be done
using topographic maps or through websites such as the USGS
http://water.usgs.gov/wsc/map_index.html . Answer YES to this question if there are any
incorporated cities and towns or UGAs within the contributing basin.

R 5.3 Is the up-gradient stream or river controlled by dams?

Rationale for indicator : Dams will buffer the flood waters that a wetland receives by
holding much of the waters back upstream of the unit. This can reduce the flood storage
and attenuation that the wetland itself performs. The landscape potential forwetland
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 thewetland you are rating. Answer YES to this question if there is a dam within
10 miles upstream of thewetland. Look only for dams on the main chan nel of the stream
adjacent to the wetland . Dams on tributaries to the main stream do not count.

Wetland Rating System for Western WA: 2014 Update 70
Effective January 1, 2015


http://www.ecy.wa.gov/programs/air/aginfo/ugamaps.htm
http://water.usgs.gov/wsc/map_index.html

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

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

Rationale for indicator : Thevalue ofwetlands in reducing the impacts of flooding and
erosion is based on the presence of human or natural resources that can be damaged by
OEAOA DPOI AAOOAOS 4EA ETAEAAOI O AEAOAAOA
landscape protecs downgradient resourcesfrom flooding. In general, the value of a
wetland in reducing flood damage is judged to decrease with increasing distance from
downstream flood-prone areas because the amount of water stored by the wetlamdlative
to the overall flows decreases. Distance is characteed qualitatively in terms of
hydrologic basins.

If you do not knowwhether floods have caused damage downstreaof the wetland unit, you
will need to do some research. Your best sources ofammation on flooding problemsare the
emergency planning office in your local governmenand the local Federal Emergency
Management AgencyFEMA). You may also find useful information using search engines on
the web. Searchusing the name of a downstrem city or the watershed name +3loodingd (or
Glood problemsd, Glood historyd).

Determine whether flooding occurs that damages resources in:

1 Thesub-basin that is immediatelydown-gradient of the unit.
1 Asub-basin farther down -gradient.

R 6.2 Hasthe 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 camol plans, and specific sites are
mentioned in these plans. If the value of a wetland for flood attenuation has already been
recognized, it is assigned a High rating for value.

To answer ths question contact the jurisdiction in which the site is found to determine
whether any regional flood control plans exist.A search of welsitesfor flood prone areaswill
probably also list flood control plans for the watershed in questionlf plans exst, determine if
the siteis listed as important or valuablefor flood storage. To answer YES to this question,
the flood control district needs to have developed a flood control or flood hazard mitigation
plan that identifies the site as one that needs to be preserved or enhanced to improve flood
protection.
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5.5 Water quality and hydrologic functions in Lake
Fringe wetlands (questions starting with d.9

L 1.0 Does the site have the potential to improve water quality?

NOTE: LakeFringe wetlands have a maximum scoréor site potential of 12 points instead of
16 for the site potential. The technical review team developing th2004 Wetland Rating
System(Hruby, 2004a;b) concluded thatLake Fringe wetlands do not improve water quality
to the same extent aRiverine or Depressionalwetlands because any pollutantsaken up in
plant material will be more easily released into the water columrand dispersedwhen the
plants die off.

L 1.1 Average width of plants along the lakeshore:

Rationale for indicator : The intent of this question is to characterizeéhe width of the

zone of plantsthat provides a vertical structure to filter out pollutants or absorb them
Wetlands in which the average width oplants islarge are more likely to retain sediment
and toxic compounds thanwvetlands where plants arein anarrow band (Adamuset al.,
1991). Even aquatic bed species that die back every year are considered to play a role in
improving water quality. These plants take up nutrients in the spring and summer that
would otherwise be available to stimulate algal blooms in th&ake. In addition, aquatic bed
species change the chemistry of the lake bottom to facilitate the binding of phosphorus
(Moore et al., 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 of the zoneof plants perpendicular to the shore rather thanthe areaof

plants. There are three thresholds for scoring the average width tfie zone of plants

1 33 ftor more (10m)
1 16 ft-< 33 ft (510 m)
1 6 ft-<16 ft (2-5 m)

Setch thezoneof plants on a map or @rial photo, and average the width by segment Then,
calculate an overall average width for thevetland. Figure 35 gives an example of such a
sketch. Figure 36 shows an actualLake Fringe wetland where the average width oplants is
greater than 33 ft.
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Vegetated area

«—Lakeshore

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

Figure 35 Estimating width othe plant zonealong the shores of a lake. The average width for the entire
areais: (20 ftx 0.5) + (35 ft x 0.5) = 27.5 ft.

Figure 36 AlLakeRinge wetland where theone of plants isvider than 33 ft. The plants along the shores
of this lake consist of a zomé shrubs and a zone of aquatic bed and emergent species.

L 1.2 Characteristics of the plants in the wetland:

Rationale for indicator : The intent of this question is to characterize how much of the
wetland is covered with plants that are more effective at improving water quality in a lake
environment. Herbaceousemergentspecies have, in general, been found to sequester
metals and removeoils and other organics better than other plant species (Hammet989;
Horner, 1992).

For this question, you will need to group theplants found within the wetland into three
categories 1) herbaceous, 2) aquatic begand 3) any other plants. The herbaceous plants can
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be either the dominantplant form (in this case it would becalled emergent class) or as an
understory in a shrub or forest community. These groupings are not the Cowardin classes
for plants.

There areseveralsize thresholds used to score thisharacteristic: More than 90%, more than
2/ 3, or more than?/ 3, of the vegetated area is covered iherbaceousplants or other types.
You will need to draw the areas of plant types on a map or aerial photo before you caoe
confident that your estimates are accurate.

NOTE In LakeFringe wetlands, the area of the wetland used as the basis for determining
thresholds is only the area that is vegetated. Do not include open wateeyond the outer
edge of thewetland in determining the area of the wetland covered by a speciftype of
plants. Small paches of open water within the vegetated zonghowever, are included in the
estimate for total area.

L 2.0 Does the landscape have the potential to support the water quality function
of the site?

L 2.1 Is the lake used by power boats?

Rationale for i ndicator: 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 watéreviewed in Asplund,
2000). In addition, older two stroke engines still found on many recreational boats and jet
skis were purposely designed to dischargéheir exhaust, which often containggasoline and
oil, into the water. The landscape potential of a wetland along the shores of a lale
improve water quality 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 question is NO ithere 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 pollutantsand the answer would beYES 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 thaianon
power boatsexists.
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L 2.2 Is more than 10% of the area within 150 ft of the wetland on the upland side in
land uses that generate pollutants in surface runoff (agricultur  al, pasture,
residential, commercial, or urban)?

Rationale for indicator : Farming, grazing, golf courses, residential areas, commercial
areas, and urban areas, in general, are major sa@s of pollutants (reviewed in Sheldon et
al., 2005). Thereview also found that a wellvegetated buffer of150 ft will remove only
60-80% of some pollutants from surface runoff into a wetlandThus, pollutants from such
land uses will probably reach thewetland unit along the lake if they are within 150 ft of it.

Use your aerial photo and draw a line around thevetland that is 150 ft from the upland edge
of thewetland. The line should be 80 ft on the landward sideof the wetland boundary.
Answer YES to this question if you find the listed uses within 150 of the wetland and they
cover more than 10% of thearea within this 150 ft perimeter upslope ofthe wetland. Use a

graphic aid, suchas an acetate overlay with a grid or dots, to estimate area. Visual estimates

are not accurate enough and may result in significant errors.

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

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

To answer this question you will need to visit the lake in the summeior examine aerial
photographs taken in the summer, to determinavhether there is excessive plant growth
(Figures 37, 3). If you are rating thewetland in the winter, you will need to inquire locally
(residents, board of health officials, or parks departmentsjo determine whether blooms
occur in the summer.
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Figure 38 A lake infested with milfoil indicating the presence of excess nutrients (photo courtésswof
Hampshire Department of Environmental Protecion
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L 3.0 Is the water quality improvement provided by the site valuable to society?

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

Rationale for indicator : The phrase"303(d) list" is short for the list of impaired waters
(stream segments, lakes) that the Clean Water Act requires all states to subioithe
Environmental Protection Agency (EPA) every two yearsin Washington, weidentify all
waters where pollution controls are not sufficient to attain or maintain applicable water
quality standards. Wetlands along the shores of lakes on the 303(d) list are judged to be
more valuable because their role in cleaning up the pollution is critical for reducing
further degradation of water quality.

To answer this question you will need to access the DepartmentofiE¢ T CU8 O x AAOEOA

the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wg/303d/currentassessmt.html . Determine if the
wetland is abng the shores of a lake on the 303(d) list.

L 3.2 Is the lake in a sub-basin 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 diredly on a polluted body of water. At a watershed scale, Lake
Fringe wetlands can remove pollutants that might otherwise cause problems farther
downstream. They can also trap airborne pollutants. Thus, wetlands can provide an
ecosystem service and valueotour society in any basin and sulbbasin that has pollution
problems. The removal of pollutants by wetlands is judged to be more valuable in basing
where other aquatic resources are already polluted. The 303(d) list is used as an indicat
of pollution problems in a basin.

417 AT OxAO OEEO NOAOOEITT Uil O xEI 1T TAAA Oi
all the bodies of water that do not meet water quality standard¢see above)Determine if the
wetland is in a basin orsub-basin where any body of waters on the 303(d) list.

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

Rationale for indicator : Not all pollution and water quality problems ae identified by
AT 1T CUBO xAOAO NOAI EOU 111 EOI OET C DPOT C{
sometimes identify wetlands that are important in maintaining existing water quality.

These wetlands provide a value to society that needs to be replacedhéy 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 lodalans can often

be found on the website of the city or county in which the site is found. Useful search phrases
include: Ox AOAOOEBA O xBAIOMID NOADEDHOI AT A POT OAADGET 1
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If the basin in which the wetland is found has &otal Maximum Daily Loadg(TMDL) plan (also

called a Water Cleaunp Plan) developed for it, then answer YES for this question. Itis

assumed that all wetlands are valuable in a basin where water quality is poor enough to

require a TMDL. The Department of Ecola$id © x AAOEOA 1 EOOO All OEA
TMDLs http://www.ecy.wa.gov/programs/wqg/tmdl/TMDLsbyWria/TMDLbyWria.html

NOTE:Total Maximum Daily Loads TMDL) or Water Cleanup Plans describe the type, amount
and sources of water pollution in gparticular water body. They analyze how much the
pollution needs to be reduced or eliminated taneet water quality standards and then

provide targets and strategies to controthe pollution. Wetlandsin these basinsare judged to
be more valuable because they function at a landscape scale to mitigate discharges of
pollutants. TMDLsare based on models that estimate the natural decay and adsorption of
pollutants under current conditions. Wetlands are an important part of that natural decgy
their destruction would require a recalibration of the TMDL models and force reductionsi
current levels of discharge.

L 4.0 Does the site have the potential to reduce shoreline erosion?

The site potential forLake Fringe wetlands has a maximum score of 6 points for the
hydrologic functions instead of 16. The technical review teameveloping the2004 Wetland
Rating Systenconcluded thatLake Fringe wetlands do not provide hydrologic functions to the
same extent aRRiverine or Depressionalwetlands. The function of reducing shoreline erosion
at the local scale was not judged to be as important as reducing peak flows and reducing
erosion at thewatershed scale, and should not be scored as highlyake Fringe wetlands do,
however, provide a hydrologic function bydissipating wave energy before it reaches the
shore. Waves can erode shorelines and cause damage to resources along the shore.

L. 4.1 Average width and characteristics of plants along the lakeshore (do not include
aquatic 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 barer to waves and protect the
shore from erosion. This protection consists of both shoreline anchoring and the
dissipation of erosive forces (Adamu®t al.,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
(Adamuset al.,1991). Emergent plants provide some protection but not as much as the
stiffer shrubs and trees.

This characteristic is similar to that used in L1.1 and L1.2, but the grouping ofplant types and
thresholds for scoring are different. You are looking for the areas that would be classified as
Forested,Scrub-shrub, or Emergent. This indicator is 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
terms of the width and type ofplants found only within the area oftrees, shrubs, and
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emergents. There are two thresholds fomeasuringthe average width ofplant zones[33 ft
(10m) and 6 ft (2m)], and two thresholds based ortength of the wetlandalong the shore(34
and ¥4 of thelength along the shorg. Figure 39 gives an example of such a sketch.

Area of emergents / Area of shrubs

T N

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

Figure 39 Estimating width of plant types along the shores of a lake. The average width of shrt
35 ft for ¥2 thdengthalong the shore and the width of emergents is 20 ft for %2 ofiéingth. This
wetland would scorél points because more thédn of the lengthconsists of zone oshrubs wider
than 33ft.

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

L 5.1 Is the lake used by power boats with more than 10 hp?

Rationale for indicator : Boat wakes can be a major source of shoreline erosion (Maynor
et al., 2008, review in Asplund, 2000). Lakes with boat traffic will have larger waves than
lakes without. Wetlands along the shores of the former will provide a hinger level of
function by reducing the impact of the larger waves.

To answer this question you will need to knowwhether the lake has any restrictions on

power boats. The local planning depament or parks department should have this

information. The answer to this question 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 tharob10 hp. Other
lakes are limited to dectric motors only. In both cases the answer would also Bé¢Obecause

the speed of these smaller boats is limiteénd correspondingly, their wakes will be smaller.

The answer to this question should b&ESunless you can provide evidence that the banon
power boats are present.
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L 5.2 Is the fetch on the lake side of the wetland at least 1 mile in distance?

Rationale for indicator: The size of windgenerated waves on lakes depends on the fetc}
The fetch is he uninterrupted distance overwhich the wind blows without a significant
change in direction. Lakes with larger fetches will have larger waves. Wetlands along the
shores of lakes with longer fetches will provide a higher level of function by reducing the
impact of the larger waves. Te threshold of 1 mi was chosen because in many lakes sucf
a fetch will generate a wave of approximately 1 ft in a 20 mph wind. See the following
website for more information:
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 YESto this question if thelength is 1 mi or more.

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 : LakeFringe wetlands provide value byprotecting a shoreline
from erosion if there is some resource that could bdamagedby this erosion. For
example, houses are often built along a shoreline, and these can be damaged by shorelir]
erosion, especially if the house is on a bluff. Buildings, however, are not the only resourc
that can be impacted. A mature forest along the shores of a ¢aisa valuablenatural
resource that provides important habitat. Shoreline erosion, especially erosion from boat
wakes, may topple trees into the lake and reduce the overall area of tivaluable resource.

Users ofthis method must make a qualitative judgment on thevalue of the Lake Fringe
wetland in protecting resources from shoreline erosion. Generally, lzake Fringe wetland
does have value if:

1 There are human structures or oldyrowth/mature forests within 25 ft of the Ordinary
High Water Mark (OHWM) of the shore in thewetland.

1 There are nature trails or other paths and recreational activities within 25 ft othe
OHWM.

Therating form has space to note observations of reswces along the shoe that do not meet
the criteria above. If you observe or know of other resources, note this on the foramd score

It.
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5.6 Water quality and hydrologic functions in Slope
wetlands (questions starting with &9

S 1.0 Doethe site have the potential to improve water quality?

The site potential for Slopewetlands has a maximum score of 12 points for the water quality
functions instead of 16. The technical review team that developed tl2004 Wetland Rating
System(Hruby, 2004a; b) concluded thatSlopewetlands do not improve water quality to the
same extent aRRiverine or Depressionalwetlands becauseSlopewetlands tend to release
surfacewater fairly quickly. Theyare usuallyless effective at trapping sediment and allhe
pollutants associated with sedimentbecause of their topographyand the way water moves
through them.

S 1.1 Characteristics of the average slope of the wetland:

Rationale for indicator : Water velocity decreases with decreasing slope. This increases
the retention time of surfacewater in the wetland and the potential for retaining
sediments and associated toxic pollutants. The potential for sediment deposition atite
retention of toxics by burial increases as the slope decreases (revied in Adamuset al.,
1991).

For this question, you will need to estimate the average slope of the wetland Slope is
measured either in degres(°) or as a percent (%). In thisnethod, we use the latter
measurement percent, 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, &-ft drop in elevation
between two points that are 100 ft apart isa 1% slope, and a2-ft drop acrossthe same
distance is a 2% slope.

For large wetlands the slope can be estimated from topograph maps of the area. The change
in contour lines can be used to calculate the vertical drop between the top and bottom edges
of the wetland. The horizontal distance can be estimated using the appropriate scaletfich

should beat the bottom of the map)., T AAT EOOEOAEAQEI T O Oi i AOEI AO
are contoured at2-ft intervals. These can be very useful in estimating the slope.

For small wetlands it will be necessary to estimate the vertical drop visually and the
horizontal distance by padng or using 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, telephonegol
or another person at the lower edge of th&ope wetland. The point at which the 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 (seEigure 40).

NOTE If you are standing at the upper edge of the wetland looking for a visual marker at the
lower edgeusing a leve] do not forget to subtract your height from the total. If you are at the
bottom edge, you will need to add your height.
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NOTE If the slope of a wetland changeshe best way to estimate the average is to calculate
the slope between the uppermostvetland boundary and the lowest point on the boundary.
This will average out all the variationsunless thewetland has a much higher sipe for a short
distance on the borders of thewetland.

NOTE If the Slopewetland has a ditch along its bottom 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.

Upper edge
of wetland

6 fi-The approx1
“height of a person
standing here "~

Lower edge of wetland

Figure 40Estimating the slope of a sm&8bpewetland. The top of &-ft tall person is about level with the
upper edge of the wetland. The average slope is approximately 6/200 = 0.03 or 3%.

S 1.2 The soil 2 in below the surface is a true clay or true organic soil.

Rationale for indicator : Clay soilsand organic soils areboth good indicators that a
wetland can remove a wide range of pollutants from surface water. The uptake of
dissolved phosphorus and toxic compounds through adsorption to soil particles is highest
when soils are high in clay or organic content (Mitscl& Gosselink, 1993).

If the wetland lies within an area that is mapped as an organic or clay soil by thidational
Resource Conservation ServicdNRC$ in their county soil maps you do not need o
investigate further. Consider thewetland to have clay or organic soils If it is not mapped as
an organic or clay soilyou will need to take at least one sample at the site.
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To look at the soil Dig a small hole within thewetland boundary and pick a sample from the
area that is about 2 in below theduff layer. Usually it is best to sample the soil toward the
middle of the wetland rather than at the edge. Avoid picking up any of the duff or recent plant
material that lies on thesurface. Determine if the soil is organic or clay. If you areot familiar
with procedures for identifying clay soils, a key is provided in AppendixC.

NOTE The presence of organic or clay soils anywhere within the wetland unit counts. There
is no saling 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 soilsain
wetland within the time frame for doingthe field work.

See the NRCS web pador more descriptions on how to identifyorganic soils:
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/?cid=nrcs142p2_053
580.

S 13 Characteristics of the plants in the wetland that trap sediments and pollutants:

Rationale for indicator : The intent of this question is to characterize how much of the
wetland is covered with plants that are more effective at improving water quality in a slope
environment. Herbaceous species have, in general, been found to sequester metals and
remove oils ard other organics better than other plant species (Hammer 1989, Horner
1992). Furthermore, dense herbaceouplants present the greatest resistance to the
surface flow often found on slope wetlands. Water in this environment tends to flow very
close to thesurface and be shallow (not more than a few inches). Trees and shrubs tend t
AA xEAAT U OPAAAA OAI AOEOGA Oi EAOAAAAI OO
type of surface flow.

For this question, you will need to group theplants found within the wetland into two groups:
1) dense, ungrazedr unmowed, herbaceousplants, and 2) all other types(Figure 41). NOTE
The Cowardin plant classesare NOT used for this question. For this question thearea of
herbaceousplants can includethe areas of emergenplants as classified by Cowardiras well
as theherbaceous understory in a shrub or forest. To qualifgsO A A 1, tehérbaceous
plants must cover at least % (75%) of theground (as opposed to the 30% requirement in the
Cowardin plant classes.

NOTE The best informationon reducing surface flows in a slopés provided by the basal
cross-sectionof 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 at 56 ft, then there will be a fairly high stem density and basal cross
section to trap sedimentsand reduce flows.
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Unmowed part of the
wetland covered by
Juncusspp.

Figure 41 A slope wetland where denseanmowed plants are betweevkand¥zthe area of
the wetland.

S 2.0 Doethe landscape have the potential to support the water quality function
of the site?

S 2.1 Is more than 10% of the area within 150 ft of the wetland on the uphill side in
land uses that generate pollutants in surface runoff (agricultural, pasture,
residential, commercial, urban)?

Rationale for indicator: Farming, grazing, golf courses, residential areas, commercial
areas, and urban areas, in general, are major sources of pollutants (review in Sheldon et
al., 2005). Thereview also found that awell-vegetated buffer of150 ft will remove only
60-80% of some pollutants from surface runoff into a wetland.Thus, pollutants from such
land uses will probably reach the wetland unit if they are within 150 ft of the unit and
upslope of it.

Use your aerial photo and draw a line around thevetland that is 150 ft from the edge of the
wetland. The line should be 150 ft upslope of theetland boundary. AnswerYESto this
guestion if you find the listed uses within 150ft of the wetland and they cover more than 10%
within this perimeter upslope of thewetland. Use a graphic aid, such as an acetate overlay
with a grid or dots, to estimate area. Visual estimates @mnot accurate enough and may result
in significant errors.
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S 2.2 Are there other sources of pollutants coming into the wetland that are not listed
in questions S 2.17?

Rationale for indicator : The sources of pollutants listed in question S 2rhay not be the
only sources coming into the wetland unit from the surrounding landscape. In addition,
sources of pollutants can be within the wetland unit itself. For example, pollutants are
discharged within the wetland if it is used for grazing.

Answer YESto 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 rating form. Other sources of pollutants may bespraying of pesticides on
golf courses, particulates in exhausts from airplanes or motor vehicleand pesticides used in
mosquito control.

Activities that generate pollutants within the wetland itself, such as grazing, also count for a
YESfor this question. Cattle, sheepor large native herbivores such as elk grazing within the
wetland are a source of pollutants.Also,answer YESo this question if the wetand has a pond
that is commonly used by migrating waterfowl. Waterfowl droppings are a source of both
excess nutrients and bacteria.

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

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

Rationale for indicator: The phrase"303(d) list" is short for the list of impaired waters
(stream segments, lakes) that the Clean Water Act requires all states to submoithe
Environmental Protection Agency (EPA) every 2 yeardn Washington, weidentify all
waters where pollution controls are not sufficient to attain or maintain applicable water
quality standards. Wetlands that discharge directly to these polluted wates are judged to
be more valuable than those that discharge to unpolluted bodies of water because their
role in cleaning up the pollution is critical for reducing further degradation of water

quality.

417 AT OxAO OEEO NOAOOEITT Ul O xEI1T 1TAAA O AAAAC
all the bodies of water that do not meet water quality standards
http://www__.ecy.wa.gov/programs/wqg/303d/currentassessmt.html. Use the Map Tool to

locate your site. Determine from the aerialphotograph or the map on the Ecology websité

the wetland you are rating is within at leastlL mi up-gradient of any aquatic resourcemapped

as not meeting water quality standardsand has a surface water channel, dit¢lor other
dischargeleadingto it (red lines or polygons on the map)
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S 3.2 Is the wetland in a basin or sub -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 pollutaniBhus,
wetlands can provide an ecosystem service and value to our society in any basin and-sul]
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 poled.

47 AT OxAO OEEO NOAOOEIT Ul O xeElI1 TAAA O AAAAC
the bodies of water that do not meet water quality standards
http://www.ecy.wa.gov/programs/wg/303d/currentassessmt.html . To find the boundaries

of basins and subbasins (calledhydrologic units) in the area consult with the planning

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

S 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 by
%AT 11T CcUus0 xAOAO NOAIT EOU 111 EOI OET C DPOI C(
sometimes identify wetlands that are important in maintaining existing water quality.
These wetlands providea value to society that needs to be replaced if they are impacted.

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

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

be found on the website of the city or county in which the site is foundJseful search phrases

ET Al OAA4 OxAOAOOEAA Pi AToh OxAOAO NOAI EOUG K I
If the basin in which the wetland is found has &otal Maximum Daily Loadg(TMDL) plan (also
called a Water Cleaunp Plan) developed for it, then answelf ESfor this question. Itis

assumed that all wetlands are valuable in a basin where water quality i9pr enough to
OANOEOA A 4-%, 8 4EARA $ADPAOCOI AT O T &£ %AT 11T CU
TMDLSs http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria __.html.

O x

o

NOTE:Total Maximum Daily Loads TMDL) or Water Cleanup Plans describe the type,
amount, and sources of water pollution in gparticular water body. They analyze how much
the pollution needs to be reduced or eliminated taneet water quality standards, and then
provide targets and strategies to control the pollution.Wetlands that discharge directly to
these polluted waters are judged to be more valuable because they function at a landscape
scale to mitigate discharges of pollutantsTMDLsare based on models that estimate the
natural decay and adsorption of pollutants under current conditions. Wetlands are an
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important part of that natural decay;, their destruction would require a recalibration of the
TMDL models and force reductionsn current levels of discharge.

S 4.0 Does the site have the potential to reduce flooding and stream erosion?

The site potential for Slopewetlands can only rate low or moderate forthe hydrologic
functions. The technical review tearathat developed the2004 Wetland Rating Systers
concluded thatSope wetlands may provide some velocity reduction but do not provide flood
storage. Thusthey should berated lower than wetlands that can perform both aspects of the
function.

S 4.1 Characteristics of plants that r educe the velocity of surface flows :

Rationale for indicator : The intent of this question is to characterize how much of the
wetland is covered with plants that provide a physical barrieto sheetflow coming down
the slope. Plantson slopes will reduce peak flows and the velocity of water during a storm
event (U.S. Geologat Service,http://ga.water.usgs.gov/edu/urbaneffects.html , accessed
July 31, 2003. The importanceof plants on slopes in reducing flows has been well
documented in studies of logging (Lewi®t al.,2001) though not specifically forSope
wetlands. The assumption is thaplants in Sope wetlands play the same role aplantsin
forested areas in reduang peak flows.

For this question, you will need to estimate the area of two categories gflants found within

the wetland: 1) dense, urcut, rigid plants, and 2) all other plants. This indicatorfor plantsis

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

closely enough that the soil is barely, if at aljisible (> 75% cover of plants) when looking at it
from the height of an average grson. Uncut means that the height of theplants has not been
OECTI EXZEAAT O1 U OAAOAAA AU COAUET C TO I1TxETCS8
less than 6 in.Rigid is defined as having stems thick enough (usually*3sin) to remain erect
during surface flows.

Thereis only onethreshold used to score this characteristic:dense, ungrazedrigid plants for
more than 90% of the area ofhe wetland (Figure 42). The wetland inFigure 41 was mowed
over much of its area, except where th@uncusspp. was growing. The mowedlants were less
than 6 in high, so the only plants that were included for this indicator were thduncus

NOTE This is a simpler version of the questions in th@004 Wetland Rating Systen{Hruby
2004b). Only one answer resulted in a Moderate rating of 6 or more points. Asesult, the
other questions were dropped sinceheir scores did not change the rating

NOTE This description is not species specific becausespecies may be rigid in one
environment and not rigid in another. For example, reed canarygras$’h(alaris arundinaceg
can grow very thick and rigid stems in areas with high nutrients. In other situations, however,
it can be very thin (e.g.shady environment) and would easily be bent to the ground by runoff.
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Figure 42 A Jope wetland with dense, rigid, ungrazed plants (reed canarygrassancuspp., shrubs
and trees) over more than 90% of its area. The direction of the slopansti®left of the photograph to

the right.

S 5.0 Does the landscape have the potential to support the hydrologic functions of
the site?
S 5.1 Is more than 25% of the area within 150 ft upslope of the wetland in land uses

that generate excess surface runoff (agricultural, pasture, residential,
commercial, or urban land uses)?

Rationale for indicator : Human land uses tend to destabilize the flows of water in a
watershed. Generally, human activities reduce infiltration and increase ruaff during
storm events (reviewed in Sheldon et al., 2005). For example, a lawn can reduce
infiltration by as much as 65% (Kelling & Peterson, 1975). Thus, a slope unit located in
areas where runoff 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 thevetland that is 150 ft from the edge of the
wetland. Estimate the land uses in the are&50 ft upslope of thewetland boundary. Answer
YESto this question if you find the listedland uses within 150ft of the wetland and they cover
more than 25% of thearea upslope within this perimeter.
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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 damaged by
OEAOA DPOI AAOOAOS 4EA ET AEAAOI O OOAKRthd E A
landscape protect down-gradient resourcesfrom flooding. In general, the value of a
wetland in reducing flood damage is judged to decrease with increased distance to
downstream areas with flooding problems because the amount of water flowing thrah
the unit relative to the overall flows decreases.

If you do not knowwhether floods have caused damage in the stiimsin farther downstream,
you will need to do some research. Your best sources of information on flooding problems are
the emergency planning office in your local governmerdnd the local Federal Emergency
Management AgencyFEMA).

Choose the description that best matches condidns 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,fouses orsalmon redds)

1 Inthe sub-basin that is immediately downgradient of the wetland.
1 In a subbasin farther down-gradient.

NOTE 1 (a landscape constraint on function):A Slopewetland that receives only return flow
from irrigation is not in a landscape positiorto perform the hydrologic functions. Since the
inflow is controlled, there is little chance that the water coming into the wetland will cause
downstream flooding or erosion. Answer NO to the question if you can document that more
than 90% of the flow through the wetland is a result of irrigation.

NOTE 2 (a landscape constraint on function): When aSlopewetland is situated upslope of a
road where water movement through the road is limited by ineffective culverts, the roadway
typically actsasa levee, decoupling upslope wetlands fromdownstream flooding. The
roadway, rather than the wetland,delaysstorm flows, and acts like a flooecontrol dam. This
indicates that the hydrologic connection between the floodway and the upslope area is
impaired. If, however, the water impounded on the upslope side of the roagcedes at the
same rate aghe water on the downslope side you can assume the connections through the
road are not constrained. In this case the velocity reduction provided by the wetland on the
upslope side is important, and the wetlandhould be scored accordingly

S 6.2 Has the site 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.
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To answer this question contact the jurisdiction in which the site is found to determine
whether any regional flood control plans exist. A search of websites for flood prone areas will
probably also list flood control plans for the watershed in question. If plans existetermine if
the site is listed as important or valuable for flood storage. To answer YES to this question,
the flood control district needs to have developed a flood control or flood hazard mitigation
plan that identifies the site as one that needs to bgreserved or enhanced to improve flood
protection.

5.7 Habitat functions for all HGM classes (questions
starting with 49

A rapid method such as this one relies on indicators of function that are fixed and present
throughout most of the year (seeAppendix D). As a resultit is not possible to actually
monitor the species that use a wetlangor determine their abundance. The one aspect of
habitat that we can determine isghe number of habitat niches present. The questions below
describe indicatas that represent different habitat niches. The basic assumption is that
wetlands with more niches can providea higher level of habitat functions than one with
fewer. The rating of the site potentialfor this function is based on the numbepf species br
which a site canpotentially provide habitat.

H 1.0 Does the site have the potential to provide habitat?

H 1.1 Structure of the plant community:

Rationale for indicator : More habitat niches are provided within a wetland as the
number of plant communities increases The increased structural complexity provided by
different plants optimizes potential for breeding areas, escape, cover, and food production
for the greatest number of species (Hruby et al., 1999 This increased species richness
arising from the increased structural diversity also supports a greater number of
terrestrial species in the overall wetland food web (Hrubyet al.,1999). The Cowardin
plant classes are used as indicators of different types of structure in the plant commitn
In addition, the presence of vertical strata in forested communities is considered a
characteristic that increases habitat complexity and niches.

For this question, you will need to map the Cowardin classes oplants in the wetland and
whether the forested class has different strata present under the canopy. Thint
community is divided into the following habitat types:

Aquatic bed

Emergent

Scrub-shrub

Forested

Multiple strata within the Forested class. Do theareasmapped as &Cowardin Forested
classhaveat leastthree out of the five strata (canopy, subcanopy, shrubs, herbaceous,
moss/ground-cover)?

=4 =4 -4 -8 -9
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NOTE 1:Eachplant class has to cover more than ¥ ac, drthe wetland unit is smaller than
2.5 ac, the threshold is 10% of the area of thenit. Cowardin plant classesare distinguished
on the basis of the uppermost layer gblants (forest, shrub, etc.) that provides more than 30%
surface coverwithin the area of its distribution ( seeSection 5.23.

NOTEZ2: Aquatic bed plants do not always reach the surface and care must be taken to look

AAT AAOE OEA xAOAOBO OOOZEAAAS "AAAOOA xAOAOA x
in the growing seasonyou may incorrectly conclude that aquatic bedplants arenot present if

the field visit is made during this time period Therefore, examine the pond bottom in

areas of open water for evidence of aquatic bed species that have senesced. If a wetland

is being rated very late in the growing season, when either the standing water is gone or very

limited in extent, examine mudflats and adjacent vegetated areas for the presence of dried

aguatic bed species.

NOTE3: If aplant classis distributed in several patctes, the patches can be added togethtr
meet the size threshold.However, the patches have to be large enough so tha more than

10 are needed to meet the size threshold. For example, if 15 patches of shrubs are needed to
meet the size threshold therthe wetland does NOT have &crub-shrub class.

NOTE 4: Count how many strata (i.e.canopy, subcanopy, shrubs, herbaceous,
moss/groundcover) are present in forested areas of the wetlandout only within the polygon
you have mapped as forested If threeor more of the five strata are present, record this on the
rating form.

NOTE 5: Each stratum (canopy, sukcanopy, shrub, herbaceous, or groundcover) has to cover
at least 20% of the ground within the polygon identified as-orest when looking at it from
above. If the field visit is during the winter you will haveto estimate cover based on your
expectation of what the plants would cover when in full leaf.

H 1.2 Hydroperiods

Rationale for indicator: Many aquatic species have their life cycles keyed to different
water regimes(e.g.,permanent, seasonal, or saturated conditions Awetland with many
different water regimes will potentially support more species thara wetland with fewer
water regimes. For example, some species are tolerawf permanent pools, while others
can live in pals that are temporary (Wiggins et al.1980).

For this question you will need to identify areas in theavetland with different water regimes.
You are looking for areas with different patterns of flooding or saturation. For example, does
part of the wetland have surface ponding only for a very short time (we call this occasionally
flooded or inundated) or are there areas that have surface water all year (permanently
flooded)? The purpose is to identify the wettest water regime within different areas of the
wetland unit. Thus, an area that is seasonally flooded, but only saturated during the field visit
in the summer, would still be categorized as seasonally flooded.o count, the water regime

has to cover more than 10% of the wetland or ¥4 ac. This includesthe areaof streams and
rivers. Often there isasmall stream in aDepressionalwetland or along the side of &Riverine
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one but it cannot be counted because the total area between the banks of the stream that is in
the unit or in contact along one sidaloes not meet the size threshold.

The water regimes that you need to identifyand draw on the site mapare:

Permanently Flooded or Inundated : A polygonin the unit where surface wateris present
the entire year, in9 out of 10 years

NOTE: During high water in the winter and spring, it may be difficult to determine the area
that would be permanently flooded during the summer dry period. One indicator of
permanent water is an area of open water without plants inside the zone of seasonal
inundation. Aerial photos taken during the summer may also show areas of permanent water.

Seasonally Flooded or Inundated : A polygon in the unit where sirface water is present for
extended periods (for more than 2 consecutive months during a year), espeltyaearly in the
growing season, but is absent by the end of the season in most years. During the summer dry
season it may be difficult to determine the area that is seasonally inundated. Use the
indicators described in D1.4 to help you determine areashat are seasonally flooded or
inundated.

Occasionally Flooded or Inundated : A polygon where sirface water is present for periods of
less than2 mo during the growing season, but the water table usually lies below the soill
surface for most of the seasonPlants that grow in both uplands and wetlandgfacultative)

are characteristic of this water regime

Saturated : A polygon where te soil is saturatedat or near the surface for long enough to
create a wetland, but surface water isever present. The later criterion separates saturated
areas from inundated areas. In this case, there will be no signs of inundation on plant stems
or in surface depressions.

Permanently Flowing Stream : The wetland unit contains a river, stream, channel, or ditch
with water flowing in it throughout the year within its boundaries or along one edge (most
often in aRiverine situation). The distance between the banks should be used tivaw the
polygon on the map andestimate if the size thresholds are met. Do not use the aref water
in the stream you findduring the site visit.

Intermittently Flowing Stream : The wetland unit contains a river, stream, channel, or ditch
in which water flow is intermittent or seasonal within its boundaries or along one edge.The
distance baween the banks should be used tdraw the polygon for this hydroperiod and
estimate if the size thresholds are met. Do not use the area of water found during the site
visit.

Figure 20 shows a hypothetical wetland with two water regimesz permanently flooded and
seasonally flooded.Figure 43 shows a photograph of &ope wetland, also with two water
regimes. me areas areoccasionally flooded from sheet flow during storms and the rest
are saturated from subsurface flows. Figure 44 shows aDepressional wetland with three
water regimes.
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NOTE 1 Wetlands that are classified akake Fringe or Freshwater Tidal Fringe are
scored 2 points for this question . The water regimes in these twoypes of wetlands do not
fit the descriptions above or are too difficult to determine in the field.

NOTE 2:You should map the hydroperiods as they would appear at the wettest time of the
year.

NOTE 3: A polygon you map within a wetland unit can only hee one hydroperiod. Different
areas within a unit, however, may have different hydroperiods.

NOTE 4: A drawing such as Figure 20 should be made on a copy of the aerial photograph or
map outlining the different hydroperiods. Such a drawing will reduce common errors (e.g.,
failure to confirm the size threshold or counting the same area as having two hydveriods).

NOTE 5 Depressional wetlands often have their water regimes in concentric rings. In
addition to permanently ponded and seasonally ponded, a wetland could have additional rings
that are occasionally ponded and saturated. To count, howeveach of these hydroperiods
needs to meet the size threshold.

NOTE 6 Slope wetlands often have only a saturatdaydroperiod. If they get surface runoff

then they may have occasional surface inundation as well. Thus, for Depressional, Riverine, or
Lake Fringe wetlands that are joined to Slope wetlands, you need to record the hydroperiods

of the area classified as Slopas well as those with another classification.

NOTE 7:Many streams in or adjacent to a wetland unit cannot be counted because thear
between banks that would be a separate hydroperiod does not meet the size threshold

Areas that have no
surface water present
but are saturated
during most of the
year.

Small depressions thai
fill with surface water
after storms. These
areasare occasionally
flooded, and cover at
least 10% of the unit.

o

ith two water regimes.

Figure 43 Slope wetland w
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Figure 44 A large depressional wetland with three water regimes: permanently flooded, seasonally flooded,
and occasionally flooded. The areas that are seasonally and occasionally flooded are found around the outer
edge of the wetland.

H 1.3 Richness of plant species:

Rationale for indicator : The number of plant species present in a wetland reflects the
potential number of niches available fomnimal and invertebrate species The total

number of animal and invertebrate species in a wetland is expected to increase as the
number of plant species increases (Hrubgt al.,1999). For example, the number of
invertebrate species is directly linked to the number of plant species (Knops et al., 1999).
This indicator includes both native and nomnative plant species (with the exceptions
noted below) because both provide habitat foeanimal andinvertebrate species. Thdour
aggressivespeciesnot countedtend to form large monocultures that exclude other species
and reduce the structural richness of the habitat.

As you walk through the wetlandunit, keep a list of the patches of different plant species you
find. You should count both wetland and u@nd plants. However, gu should include only
species that form patches that cover at least 12 within the unit. Different patches of the
same species can be combined to meet the size thresholthis 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 traisk
the total number, so you candentify species as Species 1, Species 2, etc. In order to capture
the full range of plant species present during the year, record any species that are dead and
recognizably different from other species present. There arethree thresholds to keep in

mind for this indicator: 20 or more species, 849, and less than 5 species. If you count more
than 19 speciesyou do not need to continue identifying plants.
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For this question, the following species areNOT TO BE INCLUDEIN the total: Eurasian
water-milfoil (Myriophyllum spicatun), reed canarygrass Phalaris arundinaceg, purple
loosestrife (Lythrum salicaria), andCanadian thistle Circium arvensg These species were
judged to reduce the number of niches present in a wetland by the team of wetlandesttists
who developed this indicator.

H 1.4 Interspersion of habitats:

Rationale for indicator: In general, interspersion among different physical structures
(e.g, open water) andclassesof plants (e.g, aquatic bed, emergenplants, shrubg
increases the suitability fordifferent guilds of wildlife by increasing the number of
ecological niches (Hrubyet al.,1999). For example, a higher diversity of plant forms is
likely to support a higher diversity of macroinvertebrates (Chapman1966;D01 G&Hest,
1982; Lodge 1985).

In question H 1.1 you determined how many differentCowardin plant classesare present in
the wetland being rated. This question uses it information and ako asks you to identify any
areas of open water in thevetland (open mears without plants on or above the water surface
during the spring, summer, or fall). You are asked tate the interspersion amongthese
structural characteristics of the wetland. Tle diagrams on therating form show what is
meant by ratings of High, Medium, Low, or None. Eapblygon with a different shading
represents a differentplant classor open water.

NOTE:The plant structures under a forest canopy, howeveshould not be included in this
indicator because they are within one Cowardin class.

To answer this question first considerif the interspersion falls into the two default ratings. If
the wetland has only oneclass of plantspresent (questionH 1.1) andno open water,the
answer to this question will beNONE (sed-igure 45). If the wetland has fourplant classes
(from question H 1.1), or three plant classesand open waterthe answer will always beHIGH.
Figure 44 is a Depressional wetland with open wagr, emergent, aquatic bed, shrutand forest
classes. Thus, it automatically rates a HIGHhe only time you will have to make a decision is
when the wetland has two or threetypes of structure that provide habitat.

Additional notesfor determining the interspersion are:

1 LakeFringe wetlands will always haveat leasttwo categories of structure (open water
and oneclassof plants).

1 A wetland with a meandering, unvegetated, stream (seasonal or permanertt)at does
not meet the size threshold €10% of the unit or <% ac) should be ratedLOW:if it has
only oneplant class If, however, the area of the unvegetated stream is greater than the
threshold size, the interspersion is MODERATE.

1 Several isolated patches of one structural category (e.patchesof open water) should
be considered the same as ongatch with many lobes.
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In scoring wetlands with two types of structure, the difference between LOW and MODERATE
interspersion is the amount of edge habitat between the structuresWetlandswith

convoluted edges are scoreIODERATE Those with relatively straight edges are scored
LOW. Forwetlands with three types of structure, the same criterion is used to differentiate
between a MODERATE and HIGQHiting.

Figure 45 A Depressionaivetland with only one class of plants and no open water. The interspersion is
rated as NONE
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H 1.5 Special habitat features:

Rationale for indicator : There are certain habitat features in a wetland that provide
refuge and resources for many different species. The presence of these features increas
the potential that the wetlandwill provide a wide range of habitats (Hrubyet al.,1999).
These speciafeatures include:

1 Large downed woody debris in the wetlandhat provides major niches for
decomposers €.9., bacteria and fungi) and invertelyates.

1 Snagsthat provide perches and cavities for birds and other animals.

1 Undercut banks that provide protedion for fish and amphibians.

i Stable,steep banks of fine material that might be used by aquatic mamméitsr

denning.

Thin-stemmed plants that provide structure on which amphibians can lay their eggs.

A plant community that does not have aggressive (irasive) species. This indicates

that the wetland unit is relativelv undisturbed.

T
il

Record the presence of any the following special habitat features within the wetlarah the
rating form:

1 Largewoody debris within the wetland that is more than 4 in diameter at the baseand
more than 6 ftlong (Figure 46).

1 Snags in the wetland that are more than 4 in diameter at breast height (Figure 46)he
Ol A¢c EAO OI EAOA AAAT OOnt] Redcd goststot othér kekticak A O1 Al
posts that meet the size threshold can be counted. Also, dead branches of more than 4 in
diameter on large trees count as snags.

1 Steep banks of fine material for denning, or evidence of use of the wetland by beaver or
muskrat. Banks need to be akeast 33 ft long, 2 ft high within or immediately adjacent to
the wetland and have the following characteristics:at leasta 30 degreesslope, with at
least a 3 ft depth of fine soil such as sand, silt, or cla@R, Eidencethe area has been
recently used by beaver, such as downddees and shrubswith teeth marks, andwhere
the wood has not turned gray ye(Figure 47). Evidence of gramg or activity by muskrat
does not count because it may be the result of Nutria, an invasive aguatic mammal. It is
very difficult to differentiate between these two species in the field.

1 Atleast ¥4 ac of thinstemmed persistentplants or woody branchesthat arein areas that
are permanently or seasonally inundated These plants provide egdpying structures for
amphibians. A ¥ ac of such plants provide optimal conditions for egtaying (K. Richter,
personal communications), and a unit will score a gaot only if this criterion is met. This
does not mean that a wetland does not provide amphibian habitat in the absence of this;
just that a wetland provides better habitat if these conditions are present.

1 The cover of aggressive, opportunistic planspeciesis less than 5% within EACH
stratum present in thewetland. The five possible strata are canopy, sutanopy, shrub,
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herbaceous/emergent, and grounecover. For example, a forested wetland with a 100%
canopy of alder or cottonwood but with an undestory of reed canarygrass that covered
70% of the ground would not qualify for this characteristic. The species that are
considered aggressive for answering this question are as follows:

Circium arvensgCanadian thistle)

Lysimachia vulgariggarden loosestrife)

Lythrum salicaria (purple loosestrife)

Myriophyllum spicatum(Eurasianmilfoil)

Phalaris arundinacegreed canarygrass)

Phragmites australigcommon reed)

Polygonum cuspidatunf=Reynoutria japonicaJapanese knotweed)
Polygonumsachalinensg=Reynoutriasachalinensiggiant knotweed)]

Polygonumx bohemicum[=ReynoutriaX bohemica(Bohemian knotweed]
Rubusarmeniacus(Himalayan blackberry)

Rubus laciniatus(evergreen blackberry)

Tamarix spp. (either Tamarix ramosissimand/or T. parviflora, sdtcedar) (there is
some dispute regarding the correct taxonomy of the deciduous species of tamarisk
that have escaped and become invasive in western North Amerida.)

Only the species on this list count as aggressive. This is the list on which the experts
developing and reviewing the rating system could agree. Other species may be considered
aggressive by one omore botanists but,we could not achieve consensus to include any
others on the list.

Check off each habitat featur@resent in thewetland on therating form. Add the total
number of checksand record that asthe score in the righthand column.
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Figure 46Large woody debris and snags in wetland

Figure 47Evidence of beaver activity. Note the conical shape of the cut.
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