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Part I. 
Introduction 

Orpnlzadon of lilt Manual 

Ll. The manual II divided into four major puu: 
Pan 1-lnaoducdon. Put D-~Tech· 
nical Oilaia tor Wedud ldentiflcadon. Pait m
Field lndicatoniDd Other AYIDable IDfomWion. 
and Pan IV-Mecbodl for ldeodflcadon and De
Unealioll of Wedandl. Refereacea, a alolurY of 
technical tenDI, and appendicea ate incfucled ai the 
back of the lDiftUI).. 

Use of tile Muual 

1.2. The IDIJ1Q&I should be usecl for idenliftcalion 
and delineat1on of wtdands iD tbe Unired swes. 
Empbasta fordellnea1laa il on the~ 
of wetlands (Le., wetlaDd·upland Uri 
nor Oii1liiToWer boundary bO&ween wetlandl and 
other aquade babitata. Tho technical criteria for 
wetland identificadon ~ated in Put Due man
datory, wbile cbe metllodl presented in Pan IV are 
wDea'lded approacbea. Alcemative methods are 

I 
offered to provide users with a selection of meth~ . 
ods lhar range from office determinations to de- · 
tailed field detenninations. If the user departs from.• 
these methods, the reasons for doing so should be ! 
documented 

Back around 

U. Ar the Federal level, four agencies m princi
pally~volved with wetland identification and dc
line&don: Army Corps of Engineers (C£). EnviJOn
mental Pnxecuon Apncy (EPA), FISh and Wlldlife 
Service (FWS), and SoU Conservation Service 
(SCS). Each of dlese apncioa have developed 
teChniques for identifyiq the Umits of wetlands for 
Vlrioul purposes. 

U. The CB and EPA ue se.-ible for makin& 
~ de1el'lllina1lons Of wetlands se~Ulaced 
UadriW~WtiJI' Acc(foriner· 
ly knoWn u l&r Pollution Con\fOl 
Act. 33 U.S.C. 1344). The CE also makes juris· 
dictioul delel'miDatiOill under Sfffon 10 ~ 
Riwn ..... A•fll•aJlf.S.C). 
tfDdii --- 404. ... Secrellry ofdle Army, act• 
iaJib1ou&la tbo Odef ~En~ is authorizecl to ==== == rf.::t£:.0:, r:. cludiDI wedaadl, with JII'Oil'IID ovenilhc by EPA. 
The EPA bas die audlarity lo make ftna1 determina· 
tioas on cbe extent of CleiD War.er Act jurisdiction. 
The CB a11o issuea permlta for fiWaa, dledJina. 
and ocher CODI1rUCtiQa lD cenain wetlands under 
SecdoD 10. Under autboril)' of cbe Plsh and W*dd· 
Ufe Coordinldoa Ace. die FWS and dle National 
Marine Filberiel Service seview appllCIIions for 
1hele Federal perml11 and provide comments to the 
CE on tbe environmental impacta of proposed 
work. In addition, the FWS II conductifta an in· 
ventory of cbe Nadon's wedanda and is pRxlucina 
a series of National Wedanda lnventoJy mapa for 
the eacn counll')'. WbUe the SCS bu been in· 
volved in wedaad id.endftc:alioll since 1956, it bas 
recemly become mare deep~ involved in wedlncl 
delel'minatiou tbroup thl Swampbuster" provi· 
sion of tbe Food SecUrity Act of 1985. 

1.5. 1be CE ancl EPA have developed technical 
manuals for idendfyina_ and delineatina wetlancls 
subject to Section 404 (Environmental Laboratory 
1981 and Sipple 1988,ze~dvelf).1be SCS haS 
developed prOcedures for idendfyina wetlands for 
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S•etUI• 404 o/IU Ct.J!II Wat~r Act ---1.8. T'be ~ definitioa of wdllld is the reg-
ulatory deftniUoo used by die EPA and CE for ad
I'Dini.slerina tbe Secdon 404 permit program: 

~ 1'IIOie areu tbat aze iDundaled or saturated 
by aurf~ee or poundwater at a frequency 
aad duraJioa lliflicicat to Support. and that 
UDder DOI'IDil c:ln:ums1aacel do suppon. a 
JnYIIeac:e of w,ccadoa ~cally adapted 
tar lifo iD llllD'..asoil c:aad.ilions. Wetlands 
aeoeraUY iDclllde IWIIDpS, marshes, bogs, 
iudlimilar-. . 

(EPA. 40 CFR 230.3 and CE. 33 CPR 328.3) 

Lt. This defiDidala ~~ hydroloay, vegeta
daa. IDd .-..a Tbe Section 404 regula
doal allo dill willa ocbor "watr:n of the United 
Slallel" IUCb II opea Wiler lieU. mud flats, coral ..rs. rlftJe IDd Pool coaaplexes. vegetated shal
lowl.llld ... lqUidc babilltl. 

FtHNI Sftlll'lq An of IllS 

Llt. Tbe ~~ !fCdaDd definition is used by 
die scs for idDDilf)'ial wedandl on asncultural 
liDd in UlllliDI ,.,_. etipbility for U.S. Dcpart
IDCill of Aplc1il,:.C:pam benefits under the 
·swampb&JIW' Ot dds Act: 

Wednds 118 clefbwl u ~~at that have a 
pmdai1d,..,. of1QIIri; v•• and that are in· 
UDdlled • IIIUialld by surface or around 
..,... a flequoDcy IDil duration sufticient 
fD ....,.... IDd aDder DOI'IIIIl cin:UIDStalltes 
do~ 1 ~ of hydrophytic 
~ptadaa ~nv aA--..1 for lite in Satu• "*' 1011 ~ -...-laads in Alaska 
idaadftad II bavia& a="' poendal for agri
culbnl ~~and a pledominance of 
pama~rosttaUs.• 

(Natiaall Food Security Act Manual. 1988) 

•Spedtll NtM: Tbe Emerpncy Wetlands Resourees 
Act of 1986 also contains chis definition, but with
out the excepdon for Alaska. 
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1.11. This definition sPCCif'a bydroloJY, bydro
phy&ic vegetation, and hydric soils. Any area that 
meets rhe hydric soil crftaia (defined by dle Na
tional Technical Committee for Hydric Soils) is 
considered to have a predominance Of hydric soils. 
The derlDition also makes a ~papbic exclusion 
for Alaska. so that wedands an A1asb with a high 
potential for apicultural development ud a 1ft· 
dominance of perma&ost soils ue exempt froai the 
requirements of the Act. 

·- .. ··. 

Filla ancl Wllclllf• S•nlee's Wetloll Cia· 
11/ktJIIOII S111e• 

1.12. The FWS in cooperation widl otber Federal 
agencies, Swe apncies, and private arpnizatiou 
aid individuals developed a wedaDCI ddiDitiOil far 
conductinaan inventory of the Nation's wetlands. 
This definition wu publbhocl ia the FWS'I pubB· 
cation "Classification of Weduds and DeePwa• 
Habitatl of rhe United State~" (CowudiD, et aL 
1979): 

Wedands are Ianda nnstdonal between ser
lellrial IDCI~quadc system~ where 1be water 
table is usUilly ac « near the surface « tbe 
land is covered by shallow Wiler. For pur. 
poses of this ciUsiftcadon wedaDds must 
have one or man of the foUowiD& tbree at· 
aibures: (l) at least ~y. the land 
suppons predominandy br.dmDbYtet. (2) 
the subscrate is predomilllllil~ 

' 
hycJ.Ijc soil, and (3) the substrate is n<>UQil.; 
and lS saturated with water or covered by · 
shallow water at some time during the . 
srowing season of each year. ' 

Lll. This definition includes bodl vegetated . 
nonvegetatecl wetlands, recognizing that som j 
typeS of wedands lack vegetation (e.g., mud Oats 1

1 
sand flats, ~ shores, gravel beaches, and sand-~ 
bus). The classification system also defines "deep-l 
wa1er habi1ats" as "permanendy flooded lands lyinJ l 
below the deepwater boundary of wetlands." Dee~ ) 
wa1er habitats include es1Uarine and marine ~c j 
beds (similar to "vegetated shallows" of Section ' 
404). Open waten 6elow extreme low water .u 
sprin& tides in salt and brackish tidal areas and USU• 
ally tielow 6.6 feet in inland areas and freshwater 
ddal ateas are also includocl in deepwater habitats. 

Summary of Federal Definitions 

U4. The CE, EPA, and SCS wedand definitions 
inClude~ that ue~ttafrd nuder normal 
=ums , Wliill tne Sdefinitlon encom
~ bodl veptated and nonveptated ueas. £x .. 
cep1 for lhe FWS inclusion of nonvegctated areas 
u wedands and the exemption for Alaska in the 
SCS definition, aU four wetland definitions are 
~tuaUs~· they an include three basic 
elements • lo , \~je~tion. and soils - for 
identifyina we . -- - ·-

,,.;. ""'"•· •>;,"• 



Part II. 
Mandatory Technical 
Criteria for Wetland 

Identification 

2.0. Wedands possess thlee essential 
characteristics: (l) h~b)'li£v~-
d.oD, (2) !!f.dric soils~ (3)we~~.~~_,_dllld __ _ 
~ wbic:b is rbe clriviq force 

creatiDa all wedandi: 1bete cblnclerislic:s 8lld 1heir 
teclmical crlte.da for idendficatioa purposes a de
scribed in the followinJ sections. 1be 1bree ledmi
c:al crilaia specified 11e maoda101y and must all be 
me& for an I.1U to be idendfteclas wedaod "l'b=· 
fore, areas tlw meet these criteria ue wedaDds. 

2.2. Tile FWS in ~on wicb CB, EPA, &nd 
SCS bas ~lilbecl ~List of Plant SRO: 
cies That Occur In WfiOiii 1 .eYiew Of tbe 
scieiialie iiiii'ilbii iiid.eVlew by wcdud expena 
and botuists (Reed 1988). The list separalCI VU• 
c:ular ~lana into four buic aroups, commonly 
called wcdan4 I~" bUecl on 1 plant =ea' =r:y_ nee in wedaada: (1) 

(OIL) that occur almost al· wa:faualiCI ~ >9K) in wedaDds an· 
derDiblrll COddiilc!llt (2)1Jg!~~ 
(fACW) thal usaaUy occur in wedands (esdlua1eil' 
probability 67-9K), but occasionall_I are founcS in 
nonwedands; (3Jfet;ultndvc~ (FAC} tbat aue 
equally libly to occur in wedaoili'Or nonwetlands 
(estbnued probability 34-C§K ); and ('UJ~-"~ 

2.4. For each stratum (e.a., tree, shrub, 
and berb) In the plant community, doml· 
nant species are the moat abundant plant 
species (when ranked In deseendlna order 
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of all.._. ud camuladvely totaled) 
dial ' · 1 •CstaiJ aeeed SO percent of tlae 
tGtlll ...... ..,,. .... ,. (t.lo, bual area 
81' aNil .,.rap) lor tile stratum, plu 
D1 .............. COIIIPI'IIIal 20 per • 
... .. -., ....... dOialaaic:e ........ 
are for 1111 •rattnL All clomlaanll are .,.... = ............ dae preiiDCe .,.,.. .. .... doL 

NTCRI Criteria for Hydric Solla 
i~.A. Sell CoallrYatloa Service 

\::Y All .,_ acept Follatl; or 

• 

ill Solll Ia Aqulc suborders, Aquic sub
L~T croupa, AJboUa suborder, Salorthids 

areat poup, or PeU areat groups of 
Vertlscila dlat are: 

a. IOIDIWiaat poorly drained and have 
water table lea tllaa 0.5 feet from 
tile aurlace for a sJplftcaat period 
(....0, a week or more) during 
tlae powiDI RUOD, or 

b. pooriJ dralaed or Yery poorly 
draiDed and bave eltber: 

(1) water table at less than 1.0 
feel from tile rurtace for a sig· 
Diftcut period (usually a week 
or IDDI'I) darlaa the arowing 
- If permeability is equal 
to or preater tbaa 6.0 inches/ 
laoar Iii all laJirs within %0 
lacbtl, or 

(2) water table at •• tbaa 1.5 
flit troaa tile surface for a sig· 
alflcaat period (Uiually a week 
or IliON) clurlll& tile arowlng 
.... It permeabiUty Is less 
t ... 6.0 IDcllalbour Ia any aa,_ wltbla 28 lacbes; or 

~ Solll tlaat an poDded for lona dura
l/ doa or ftf7 loal dundon during the ....,.........,.,., 

4. SoDa tW are fnqaentiJ ftooded for 
1011& dundoll or .,,.., lona duration 
cllarlq tile powiDI IIUOD." 

(Nor. Loaa duradoa is deftDed u inundation for a 
liqle near cbat raqea from seven days to one 
moadl; WI)' lana diDdoD iJ deftneclas inundation 
far a linl1e-ewmt dlat II~ than one month; fre
QIIldy Doaded ia deftneCI u flaodin&likely to occur 
cifllm 8ader lliDII weadlcr cooditions • more than SO 
Plft*1l cbanco of Oooclins in any year or more than 
50 dmea in 100 yean. Ocher technical terms in the 
NTaiS criteria for hydric soils are pncrally de
fined in die Jlossary.) 



-
[wetland Hydroro;;j 

%.8. Permanent or periodic inundation, or soil sat
uration to the surface, at least seasonally, are lhe 
driving forces behind wedand fcrmation. The ~s
ence of warer for a week or more during the grow
ing season typically creates anaerobic conditions in 
the soil, which affect the types of plants that can 
czow and dle types of soila that develop. Numer
ous factors influence the wetness of an area, in
cludina precipitation, sttatigraphy, topography, 
soil permeability, and plant cover. Ali wellinds 
usually have at least a seasonal abundance of wa
ter. This walel' may come from dim:t prec:ipitalion, 
overbank flooding, surface water runoff due to 
precipitation or snow melt. ground water dis· 
charge, or tidal flooding. 1be fmluency and dura· 
lion of inundation and Soil saturation vary widely 
from permanent flooding or sacuradon to lneflll:r 
tloodinl or sanntion. Of dle tine technical cruaia 
for wedand idcntificadorl, wetland hydrology is of
ten the least exact and most difftcult to establilh in 
the field. due larply to annual, seasonal, and daily 
fluctUations. 

Wdltllttl R1tlrolo11 Criltrlon 

%.9. An area bu wetland bydrolou wben 
saturated to the surface or Inundated at 
some point in time durin& an avenp rain· 
fall year, 11 deftned below: 

-1 J Saturation to the surface normally 
\..... oecun wllen 10111 In tile followlna 

natural dralnap dasses meet tile 
followlna conditions: 

A • In somewhat poorly drained 
mlnenl aolll, the water table il 
•• tban 0.5 feet from tbe sur· 
face for usually one week or 
more durin a the arowlna season; 
or 

B • In low permeability ( <6.0 Inch· 
eslbour), poorly drained or very 
poorly drained mineral soils, the 
water table Is lt11 than 1.5 feet 
from the surface for usually one 
week or more durlna the arow· 
Ina season; or 

i 2. 
'-' 

C. In more permeable ~ 6.0 inch· 
eslhour), poorly drained or very 
poorly drained mineral soils, the 
water table is less than 1.0 feet 
from the surfac:e for usually one 
week or more durina the arow
lna season: or 

D. In poorly drained or very poorly 
drained oraanic soils, the water 
table Is usually at a depth where 
saturation to the surface oc:c:urs 
more tban rarely. (Nol,: Organic 
soils tbat are c:ropped are often 
drained, yet the water table is 
closely manaaed to minimize ox· 
idatlon of orpnlc matter; these 
soils often retain their hydric 
c:bancterlatlcs and if so, meet 
tbe wetland hydrolou 
criterion.) 

An area II Inundated at some time if 
ponded or frecauently ftoocled with 
surface water for one week or more 
durlna tbe arowlna season. 

(Note: All area saturated for a week during dte 
growinl season, especiaUy early in dte growing 
season. is not neceslll'ily a wedand. However, in 
the vut majority of cues, an area lhat meelS the 
NTOfS crireria for hydric soil is a wcdand.) 

Summary 

2.10. Tbe cec:hnic:al criteria are mandatory and 
must be sadsfiecl in making ~ wcdand determina· 
ti.on. Alas that meet the NTCHS hydric soil crite· 
ria and under normal circumstances suppon hydro
phydc -ve~ are wetlands. Field iridicators ancl 
other infOnnation provide di~ and indirect evi
dence for determirilna wherher or not each of dte 
three criteria ue met. Sound professional judge
ment should be used in interpretins lhcse data co 
make a wetland determination. It must be kept in 
mind that exceptional and rare cases are possibUi· 
ties dJat may call any acneraUy sound principle intO 
question. 
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Part Ill. 
Field Indicators and 
Other Available 
Information 

3.0. When conducting a field inspcc· 
don to make a wetland determination. 
me three identification crileria. lis1cd in 
Pan D of dlis manual, alone may not 
provide enou.lh infamwion for users 10 
document wliedler or not the criteria 

themselves (i.e •• hydrophytic veptadoa. hydric 
sona. aDd wetland hydroloay) ~n met. Various 
physical properdea or other sips can be ~eldily 
ObJetvecl Ia tha field to clerermine wbecber tbe dlree 
wetlandldendflcadoa crberi1 ue satisftecl. Beaidll 
these field indicaron, aood buellne laformadoa 
may be available from sire-specific atudiel. pub
Ustiecl "'~ or other written material OD wa· 
lands. Ia the foUowinJ sections, field indicatDn 
and primary sources of informadoa for eacb of the 
duaO criteria m presented to help dle user identify 
wetlands. 

- ·~ : HydropbJtlc Veaetatlon' ....._ -' 
3.L AU plams powina in wetlands have adapted 
in one way or anOther to life in permaaendy or per
ioclica1ly inundated or saturateclsoils. Some piJacs 
have develope_cl J1rUCtUrll or mo~pbolo~ idapla· 
lions to inuildation or saturation. These reatuia, 
while inclicadve of hydrophytic veptation, are 
used u indicalon of wedlnd hydrolol)' in chis 
manual. Iince lboy am 1 ~to immcladon ud 
soilsamradoo. PIVbably all plants powlna in wet· 
Ianda posaess physioloatcal mechanisms 10 cope 
widl IJ!'Olonpcl periods of anaerobic soil coadi· 
lions. Because they aue not observable in the field. 
physiolo.a.t and repmductive adaptations an not 
uu:luded m this manual. 

3.2. Penoas makins wetland determinations 
sbould be able to identify at least the dominant wet· 
lancl plants in each stratum (layer of veptadon) of 
1 plant community. Plant identification requims use 

of fldd guides or men technical taxonomic manu
als (see Appendix A for sample list). When neces
sary, seek help in identifying difficult species. 
Once a plant is identified to genus and species, one 
should then consult the appropriate Federal list of 
plants that occur in wetlands to detennine the "wet
land indicator status" of the plant (see p. S). This 
information will be used to help detennine if hy
drophytic vegetation is present. 

3.4. ~ strata for which dominants 1hould 
be de ma)' ~'!lucie: (1) ~ree ~s.o inches 
diamoler u bruit beiJbt (dbh) and 20 feet or tall
er); {2) upUna (0.4 ro <5.0 inches dbh and 20 feet 
CX' taller); (3) shrub (usuaUy 3 to 20 feet tall includ
inl muld·stemmec:l. bushy shrubs and small ttees 
and sapUnp); (4) woody vine~ and (5) herb (herba
ceous planta lnclwlinl paminolds, forbs, ferns, 
fern allies, herbaceous vines, and tree seedlings). 
Bryopbyccs (mosses, homed liverwona, and we 
Uwrwans) sbould be sampled u a separate stratum 
in certain wetlands, includina shrub bogs, moss
lichen wedands, and wooded swamps where bryo
phytes ue abundant and represent an imponant 
component of the community; in most other wet
lands. bryophytes should be included within the 
herb stratum due ro dleir scarcity. 

3.5. There ue many ways to quantify dominance 
measures; Pan IV provides recommended ap
proaches. Alternatively, one may wish to visually 
esdmare pe~Cenr coverage when possible or per
form a frequency analysis of all species within a 
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ticular; technicalaovemment tepons on wetlands; 
proceedings of wetland workshops, conferences, 
and symposia; and the FWS's national wetland 
plant database, which c:omains habitat information 
on lboat 7.000 ~~ species. Appendix A p!eSents 
examples of tbC flllt four soun:ea of information. 
In ldditioo. the FWS's NllioDal Wetlands Invento
ry (NWJ) maps pmvide infcrmation on locanons of 
bydrvphydc plaDt Mmmlmides t1uu may be studied 
in the field 10 implove one's knowledge of such 
cnmmnnidel iD panicuJar ~pons. 

B7drlc Soils 

3.1. Due 10 cbeir wetneu during the arowing sea
-~ toils usually de¥elop certain morpho
lo leal propeniea d&al caa be readily observed in 
diD ftckf. Pioloqed IDMIObic IOU conditions typi· 
cally lower dae soil Ndox potential and causes a 
dlemicalllducdola ~ IGIDeloil componenu, main
lylroa odda and IDIDpneiD oxida. lbis reduc
dalld'eccaiGiubWif,IIIOVCIDBDI. and IUJ"gltion 
fA dlele oxldll wbldlb NOecled in the soil color 
IDd oDI'~cbarlcrerlldcs that are usually 
indicldw 01 10111. (/lot~. Much of che back-
II'DDDd for lhiiiiCdoll wu taken from 
'1f,.tric SoUl cl New EnJiaad" (11ner and Vene-
111111 1987].) 

1t. SoUs an: separalld into two major types on 
cbe bub of IDI1Irial campolidon: orpnic soil and 
mtaeraiiOil. Ia aeaenJ,..OU. with at lcut 18 inch
a ol cqiDic: m8lerill in abe upper part of the soil 
DIOftJe lad toi11 wl1b cwpaic material testing on 
bedroct a coalidered cqanic soils CHiSIOSOls). 
SoUl .... ,. ~or sand, lilt. and/or tlay 
are llliMI'al 10111. (For tecbDJcal definitions, sec 
"SoU Tuonomy", U.S.D.A. SoU Survey Staff 
1975). 

3.10. Accumulalioo of cqanic matter in most or
pnlc IOi1a l'IIUltl from prolonpd anaerobic soil 
condidcm UICICialed wkb Jona Periods of submer
pnce or IOIIIIIUI'IIiaa duriaa 1fie powina season. 
Tbelo I8IUrlfed coaditlau iaipede aerobic dccom· 
polidon (OKldaliOD) of abe bulk organic materials 
such u leaves, stems, and roots. and encourage 
their ICCUIDuladoa over time u peac or muck. Con· 
scqucady, most orpnic IOill are characterized as 
very poorly draineciiOils. Orpnic soils typically 
fonD ln WIJel'loapd deplessions, and peat or muck 
deposits may nnp from about two feet to more 

'\ 
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than 30 feet deep. Organic soils also develop in 
low-lying areas along coastal waters where tidal 
flooding is frequent 

3.11. Hydric organic soils are subdivided into 
three groups based on the presence of identifiable 
plant material: (1) muck CS.aprists) in which two
thirds or more of the material is decomposed and 
less than one-third of the plant fibers are identifia
ble; (2) ~ibrists) in which less than one-third 
of the matcnil.l is decomposed and more than two
thirds of the plant fibers are still identifiable; and 
(3) ~c~ gar pc~ ~CHemists) in which 
the ratio of mpo to i ntifiable plant matter 
is more nearly even (U.S.D.A. Soil Survey Staff 
1975). A fourth group of organic soils (Folists) ex
ists in uopical and boreal mountainous areas where 
precipitation exceeds the evapotranspiration rate, 
but these soils are never saturated for more than a 
few days after hea~ rains and thus do not develop 
under hydric condinons. All organic soils, with the 
exception of the Folists, are hydric soils. 

3.1Z. When less organic material accumulates in 
soil, the soil is classified as mineral soil. Some 
mineral soils may have thick organic surface layen 
due to heavy seasonal rainfall or a high warer table, 
yet they are still composed largely of mineral matter 
(Ponnamperuma 1972). Mineral soils that are cov
ered with moving (flooded) or standing (ponded) 
water for significant periods or are saturated for ex
tended periods during the growin• season are clas
sified as hydric mineral soils. Sod saturation may 
result from low-lying topographic position, 
groundwater seepage, or the presence of a slowly 
penneable layer (e.g., clay, confining bedrock. or 
hardpan). 

3.13. The 4,ura~o~ and depth of soil~turation are 
essential cntena or identifying hy ~ c soils and 
wetlands. Soil morphological features are com
monly used to indicate long-tenn soil moisture re
gimes (Bouma 1983). The two most widely recog
nized features that reflect wetness in mineral soils 
arc J.!eying and monlin!. 

3.14. Simply described. gleyed soils are predomi
nantly neutral gray in color and occasionally green
ish or bluish gray. In gleyed soils, the distinctive 
colors result from a process known as J)ciQUon.. 
Prolonged saturation of mineral soil converts iron 
from its oxidized (ferric) form to its reduced (ferro
us) state. These reaUced compounds may be com: 

Pfetely removed from the soil, resulting in gleying 

(Veneman. etal. 1976). Mineral soils that areal
ways saturated are uniformly gleyed throughout the 
saturated area. Soils gleyed to the surface layer are 
hydric soils. These soils often show evidence of 
oxidizing conditions only along root channels. 
Some nonhydric soils have gray layers CE
horizons) immediately below the surface layer that 
are gray for reasons other than saturation (e.g., 
leaching due to organic acids). These soils often 
have brighter (e.g., brownish or reddish) layers 
below the gray layer and can be recognized as non
hydric on that basis. 

3.15. Mineral soils that are alternately saturated 
and oxidized (aerated) during the year are usually 
~in the pan of the soil that is seasonally wet. 
MOii.leS are .spots or blotches of different colors or 
s~ of colors inteiiiiiied with the dominant 
(matnx)Jiilii'. 'the abundance, size, and color of 
the mottles usually reflect the duration of the satu
ration period and indicate whether or not the soil is 
hydric. Mineral soils that are predominantly ~!!~
ish with brown or venow mottles are usually sa-tu· 
rated for long periods duringlne growing season 
and are classified as hydric. Soils that are predomi
nantly brown or yellow with gray mottles are satu
rated for shoner periods and may not be hydric. 
Mineral soils that are never saturated are usually 
bright-colored and are not mottled. Realize, how
ever, that in some hydric soils, mottles may not be 
visible due to masking by organic matter (Parker. 
et al. 1984). 

3.16. It is imponant to note that the gleization and 
mottle fonnation processes are strongly influenced 
by the activity of cenain soil microorganisms. 
These mict0011anisms reduce iron when the soil 
environment is anaerobic, that is, when virtually no 
free oxygen is present, and when the soil contains 
organic matter. If the soil conditions are such that 
free oxygen is present, organic matter is absent, or 
temperatures are too low (below 41 °F) to_ ~J.J.s&ain 
microbial actiyj2jzanon WUI n9!_~eed and 
JiiOmefW11fiiot orm, even thougf! the s.ail.may be 
saruratea" f'Oijf010iiied periodS OT tiine (Diers and. 
Anderson 19 4). · 

r-- ......_, 
Soil Colors 1 -. ~ 
3.17. Soil colors often reveal much about a soil's 
wetness. that is. whether the ~oil is hydric or non
hydric. Scientists and others examining the soil can 
detennine the approximate soil color by comparing 
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3.19. &sides the dominance of organic matter, 

=~~-:ugat~.~~:rsc ~t. . lCICS 1:! flon. SOUl=· 
reduci.n) enVI!OiliDeiiC. · - . 



map units lists identify all map units that are either 
named by a hydric soil or that have a potential of 
having hydric soil inclusions. The lists provide the 
map unit symbol, the name of the hydric soil pan 
or parts of the map unit, information on the hydric 
soil composition of the map unit, and probable 
landscape position of hydric soils in the map unit 
delineanon. The county lists also include map units 
named by miscellaneous land types or higher levels 
in "Soil Taxonomy" that meet hydric soil criteria 

Soil Surveys 

unit may be considered a hydric soil map unit. If 
one or more of the soils for which the unit is 
named are nonhydric, each area must be examined 
for the presence of hydric soils. 

Use of th• Hydric Soils List and 
Soil Surv•ys 

3.27. The hydric soils list and county soil surveys 
may be used to help determine if the hydric soil cri
terion is met in a given areL When making a wet· 
land determination, one should first locate the area 
of concern on a soil survey map and identify the 

3.23. The SCS publishes county soil surveys for soil map units for the area. The list of hydric soils 
areas where soil mapping is completed. Soil sur- should be consulted to determine whether the soil 
veys that meet standards of the National Coopcra-,map units are hydric. U hydric soil map units are 
tive Soil Survey (NCSS) are used to identify delin· noted. then one should examine the soil m the field 
cations of hydric soils. These soil surveys may be and compare its morpholop with the correspond-
published (completed) or unpublished (on file arlo- ing hydric soU description m the soil survey repon. 
cal SCS disaict offices). Published soil surveys of If the soil's characteristics match those described 
an area may be obtained from the local SCS disaict for hydric soil, then the hydric soil criterion is met, 
offacc or the Agricultural Extension Service office. unless the soil has been effectively drained (see 
Unpublished maps may be obtained from the local disturbed areas section. p . .50). In the absence of 
SCS disaict office. site-specific information. hydric soils also may be 

3.24. The NCSS maps four kind of map units: (1) 
consociations. (2) complexes. (3) associations. and 
(4) undifferentiated groups. Con.socianons are soil 
map units named for a sin&lc kindOf soil (raxon) or 
miscellaneous area. Seventy-five J?Crcenr of the 
area is similar 10 the taxon for which the unit is 
named. When named by a hydric soU. the map unit 
is considered a hydric soil :JJ unit for wetland de· 
terminations. However. s I areas within these 
map units may not be hydric and should be exclud· 
ed m delineanng wetlands. 

3.15. Compluts and association.s are soil map 
units named by two or more kinds of soils (taxa) or 
miscellaneous areas. If all mxa for which these map 
units are named are hydric. the soil map unit may 
be considered a hydric soil map unit for wetland 
detenninations. If only pan of the map unit is made 
up of hydric soils. only those portions of the map 
unit that are hydric are considered in wetland deter· 
minations. 

3.26. Undifferenliated groups are soil map units 
named by two or more kinds of soils or miscellane
ous areas. These units are distinguished from the 
othen in that "and" is used as a conjunction in the 
name, while dashes are used for complexes and as
sociations. If all components are hydric, the map 

recognized by field indicatorS. 

Fi•ld Indicator• 

3.28. Several field indicators are available for de
termining whether a pven soil meets the definition 
and criteria for hydric soils. Other factors to con
sider in recognizing hydric soils include obligate 
wetland plants. topography. observed or recorded 
inundation or soil saturation. and evidence of hu
man alterations. e.g., drainage and fillinf. Any one 
of the following may indicate that hydric soils are 
present 

1) Organic Soils - Various peats and mucks are 
easily recognized as hydric soils. Organic soils that 
are cropped are often drained. yet the water table is 
closely managed to minimize oxidation of organic 
matter. These soils often retain their hydric soil 
characteristics and. if so. meet the wetland hydrol
ogy criterion. 

2) HJnic ~flons -A histic epipedon (organ
ic surface layer) is an 8· to 16-inch organic layer at 
or near the surface of a hydric mineral soil that is 
saturated with water for 30 consecutive days or 
more in most years. It contains a minimum of 20 
percent organic maner when no clay is present or a 

13 



minimum of 30 percent organic matter when clay 
content is 60 percent or greater. Soils with histic 
epipedons an: inundated or saturated for sufficient 
periods 10 peady retard aerobic decomposition of 
orpnjc maaer, and are considered hydric soils. In 
general. 1 hiltic epipedon is a thin surface layer of 
peal at muck if the soil has not been plowed 
(U.S.D.A. Soil Survey Staff 1975). Histic epiped· 
ons are eeclmically classifted u Oa. Oe, or Oi sur· 
face lafWS,IDCI in some cases the terms "mucky" 
or "peaty" am used u modifiers to the mineral soil 
te~ cerm. e .•.• mucky loam. 

3) ,S.cftldlr mqrgjQI - When soils emit an odor 
of rouen eap. hydto.r.:n sulfide is present Such 
odon ere only detectea ill watcrloged soill chac are 
essentially ~dy sablrated and haw sulfidic 
material WJtbia a few inches of tho soil surface. 
Sulfides are piOduced ODly in rcducin1 environ· 
mont Under saturated ccmdidons. the sulfatea in 
water a bio1oJk:allY reduced ro sulfides u the or
pnic IDI1eriall ea:umula:. 

4) .Mulc qr JM"94ltk =eitiJN rqlltle - An aq· 
&de l110iltule reatme 11 a nducina one. i.e .• it is vir· 
tuaUy free ol dluolved OKypn, because the soil is 
satur'lled by pound water or by waa:r of the capil· 
lary frinp (U.S.D.A. Soil Survey Staff 197S). The 
soil il colalidereclsacurated if wacer stands in an un· 
lined bcnhole at a shallow enou1h depth that che 
capillary. friDp laChes che soil surface, except in 
noncapilllry pens. Because dlssolYeCl oxypn is 
remoVed fnxD pound waw by respiration of mi· 
CI'OOI'JIDilma, 1'0011, and aoil fauna. it is alao lm· 
pUcit that dae lOll rempemun be above biolopc 
zero (41 OF) 11 some time wbile lhcl soil is wuratecl. 
Soils widl pertlflllic nDiture repmea are chanlaer
i.zed by the presence of pound wacer always ar or 
near tbe toil surface. EuiDples include soils of tidal 
manha ancltoila f4 closed. landlocked depres
sions that are feel by permanent atreams. Soib with 
peraquic IDOiltuN reaimel are alwars hydric under 
nahlial condidona. Soila with aqutc moisture re
,unes 1ft usually hydric, but the NTCHS hydric 
soU aileri& should be verified in the field. 

S) Dlnct obsDVations of reducin&.soil condi· 
tiolfS -~ lllUI'Iccd for lonJ or very lona dura· 
tion will usually exhibit reducma conditions a1 the 
time of saturation. Under such conditions. ions of 
iron are U'IJlSformed from a ferric (o~tidiud) state to 
a feJTOUI (reduced) state. This reduced condition 
can often be deteetecl in the (lCld by use of a colori
metric field tea kit When a soil exttact chanacs to a 
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pink color upon addition of a-a..<fipyridil, ferrous 
iron is present. which indicates a reducing soil en
vironment at the time of the test A negative result 
(no pink color) only indicates that the soil is notre
dua:d at this moment; it does not imply that the soil 
is not reduced durin& dle growing season. Funher
more, the tcsr is subject ro error due to the rapid 
change of ferrous. iron ro ferric iron when the soil 
is exposed to air and should only be used by exper
ienced technicians. (CAUTION: This test cannot be 
used in hydric mineral soils having low iron con
tent or in organic soils. Also it docs not detennine 
the duration of reduced conditions.) 

6) ~d. low chroma, and low chroma/ 
monleil soils - The colors of various soil compo
nents are ofren the most diagnostic indicator of hy
dric soils. Colon of chese components are sttongly 
influenced by the fmluenc:y and duration of soil 
saruratioa which leads to reducing soil conditions. 
Hydric mineral soils will be either gleyed or will 
have low chroma mauix with or without bright 
moales. 

A) GJ!J!d soils - Oleyina {bluish, green· _ 
ish. Ot eraYfsli" colcn) imm:= below the A
horizon is an indicuion of a .y reduced soil, 
and 1leyed soill are hydric soils. Gleying can oc-
cur in both mouled and unmottled soils. Gleyed 
soil condiciona can be dclermined by using the gley 
pap of che "MunseU SoU Color Charts" (KoUrnor-
aen Corporation 1975). (CACDION: Gleycd con· 
dicioos normally exumd throughout saturatecl soils. 
BeWIRI of IOib wirh pay E-borizons due to leach-
inl and not to sacuradon; these latter soils can often 
be recognized by bri&ht-colored layers below the 
E·horizon.) 

B) Orlt4r low chrOIIIIJ 10Us and mottled soils 
(i.t .• s.oi.ls wirh low ntlllri% chroma and with or 
withou.l bright mottla) - Hydric mineral soils that 
11e saCUJ'IIed for substantial periods of the growing 
season. but an: unsaturated for some time, com
monly develop mottles. Soils that have brightly 
colored mottles and a low chroma matrix are indi
cative of a ftuctuatinl water table. Hydric mineral 
soils usually have one of the followmg color fea
tures in the horizon immediately below the A· 
horizon: 
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(Notr. Seep. 59 for moWsoJs excepdon.) 8) Dtut vmictll 
~lzy:i= -

Colon should be determined in soils chat ... iiJWiiward &h sand u wate1' table fluctn-
are or haw been moistened. 1be chroma=· • aaes. This often occurs more npidly and 10 a grear-
mems above a for soDa in a moisEened c 'tion. er deP. in some ven1cal aections of a sandy soU 
Colon noted f« dry (unmoistened) soils should be CODWni~ bip content of orpnic matter than in 
clearly aate4 aa sucb. 1'be colon of the 10p10ila othen. us, the sandy soil appears venically 
often no& indicative of the hydrolopc aituldoa be- suabd with darker areas. WheD Soil from a dade
cause culdvadon and soil enrichment affect tbe er 11e1 is rubbed between the ftnprs, the dark or
oripw soil coklr. Hence. the soil colors below the pnic--stainllbe finprs. 
A-horizon (usually below 10 inches) often must be · 
examined. C) !fa -ols -As oraanic matter is 

(CAUTION: Beware of proble~ soils 
tbat haw: colon other tbua rbose · above; 
see problem area wetlands aecdon. p. 55.) 

moved doWii thmuJb some sandy soils, it 
ay acc:umulale at tbe point representing the most 
cwmltlllly accurrinl: to the water table. This 
upuir: mater may slilhtly cemented wilh 
aluminum. Spodic harizoDs often occur at depths 
of 12 10 30 bichn below 1he mineral surface. Wet 
lpOdoso1s (fcrmerly callecl "poundwater PQdzolic lOlii, usually have thic:t dUk surface horizons 
that a hiP m arpnic mauer with thick, duD II'IY 
E-horizona above a very dark-colored (black) 
spodlc horizon. (CAUTION: Not all soils wilh 
spocl_lc borizons meet the hydric soU criEerion; see 
p. 58.) 

(Now. In recently deposited sandy material. 
such u accrednJIIIld ban, it may be impossible 
to find any of the above lndicaton. Such cases are 
COillicleRd natural. problem uea wetlands and rhe 
deaemunadon of hydric soU should be based on 

8) COIIrH•tGIWetl or lfiJidy hydric Ioiii - tnowledpoflocal bydroloJy. Seep. 57·58). 
Many of the indlcaUWI liJ1ed abow: C11U10C be ap-
pUed co_, solll.ltt/IQ1'IICIIIIll', IOU color 11ttM1t1 '\.-- ---, 
1101 br IIMI * tJIIINIJtlliiJr IIIIIIDII lll1ldy ltiUI (see ~etlaad HydroiOIJ 
problem.,. wedancta IICtioa, p. 55). Howewr, ..- -
ihae IOilfeai1JJa may be used aa indicaun ofhy· • Tile drivina fOIQt ClUiinJ wetlands is "wet· 
drk: sandy IOila: land byclmloay", chat il, ~~or periodic in

undllion, or loll aaturadOD f« a slanlffcant period 
~-lN~~llflMIIJI.jlfj~-=~ a week or more) durinJ cfie powlng sa.· 
~ iiCiiiii ICIL wedands lie, dlerefore. at lcait periodical· 

slirface hadlon of sandy soils tbu ly wet. Many wetlands ase fountS along riven, 
anuri.CIU• or WUIIIe4 10 the slllfac:O for •Ill· lakes, and estuaries whae floodina is libly to oc-

ftlftc:antpord·an ofdae powinJ eaton. Tile miDerl1 cur, wbi.lc other wellandl form in isolaled depres-
surface -~ -~ dalbrtban 1be JlliD.. sic:m aunounded by upland when: surface water 
era1 maceiial ~ below it duo 10 Cl'lllllc: coUccts. Sdll otherl deVe15n slopes of varying 
matter iniiQersed IIDDilJ or ldherina to aani par- steepness, in surface water • ways or wheR 
tides. (/1/IM: Because .. matter also ICC\lmU• pound water discbarp1 10 the and surface in 
1ates on ~soUl, ill aomc iiWances it may be sprina or seepap mas. 
difllcult todisd.DIIith a surface orpnic layer uro
cialed with a-wedaDd site from Utter and duff 1110-
ciated with a uplud dee unleu the species com
position of tho cipnic materials is determined.) 

3.30. Numerous facton influence the wetness of 
an area. includina precipitation, scranaraphy, to· 
poaraphy, soU permeabUity, and plant cover. The 
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3.35. At c:anaia timet of tbe year in most wet· 
lands, ua4 ID cenaia type~ of wetlands at most 
dmel, wetland hydloiOIJ ll quite evident. since 
l\llftce w.- or IIIUflled aolls (e.g •• soggy or 
weaer udafocx) m:t.,be observed. Yet in many 
inttaDcu. eapeciaUy I die~~ boWldary 
of wedanda, hydrOioiY il not iead.ily apparent. 
Couequendy, tbe wedancl hydrolo&Y criterion is 
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often impracticable for delineating precise wetland 
boundaries. Despite this limitation. hydrologic in
dicators can be useful for confirming that a site 
with hydrophytic vegetation and hydric soils still 
exhibits wetland hydrology and that the hydrology 
has not been significantly modified to the extent 
that the area is now effectively drained. In other 
words. while hydrologic indicators are sometimes 
diagnostic of the presence of wetlands. they are 
generally either operationally impracticable (e.g .• in 
the case of reconied data) or technically inaccurate 
(e.g., in the case of some field indicators) for de
lineating wetland boundaries. ln the former case. 
surveying the wetland boundary according to ele
vation data related to recorded flood data, for ex
ample, is generally too time-consuming and may 
not actually be a true conelation. In the latter case, 
it should be quite obvious that indicators of flood
ing often extend well beyond the wetland boundary 
into low-lying upland areas that were flooded by an 
inmqucnt flood. Consequently the emphasis on 
delineating wetland boundaries should be placed on 
hydrophytic vegetation and hydric soils 1n the ab
sence of significant hydrologic modification, al
though wetland hydrology should always be con
sidered. 

3.36. If significant drainage or groundwater alter
ation has Ulken place, then it is necessary to deter
mine whether the area in question is effectively 
drained and is now nonwetland or is only panty 
drained and remains wetland despite some hydro
logic modification. Guidance for determining 
whether an area is effectively drained is presented 
in the section on disturbed areas (~).-In the ab
sence of visible evidence of signmcanr hydrologic 
modification, wetland hydrology is presumed to 
occur in an area having hydrophytic vegetation and 
hydric soils. 

3.37. The following hydrologic indicators can be 
assessed quicldy in the field. Although some are 
not necessarily indicative of hydrologic: events dur
ing the growing season or in wetlands alone. they 
do provide evidence that inundation or soil satura
tion have occurred at some time. One should use 
good professional judgement in deciding whether 
the hydrologic indicators demonstrate that the wet
land hydrology criterion has been satisfied. When 
considering these indicators, it is imponant ro be 
aware of teeent extteme flooding events and heavy 
rainfall periods that could cause low-lying nonwet
lands to exhibit some of these signs. It is, there
fore. best to avoid, if possible, field inspections 

during and immediately after these events. lf not 
possible. then these events must be considered in 
making a wetland determination. Also. remember 
that hydrology varies seasonally and annually as 
well as daily, and that at significant times of the 
year (e.g., late summer for most of the country) the 
water tables are at their lowest points. At these low 
water periods, signs of soil saturation and flooding 
may be difficult to fmd in many wetlands. 

i 1) Visual observation of inunddtion - The most 
ob~us and revealing hydrologic indicator may be 
simply observing the areal extent of inundation. 
However. both seasonal conditions and recent 
weather conditions should be considered when ob
serving an area because they can affect whether 
surface water is present on a nonwetland site. 

. 2) Visual observation of soil saturation - In 
some cases. saturated soils are obvious. since the 
ground surface is soggy or mucky under foot. In 
many cases, however. examination of this indicator 
requires digging a hole to a depth of 18 inches and..
observina the level at which water stands in the 
hole iftei sufficient time has been iii lowed-forwa: 
ter to drain into the hole. The required ume -w1lr 

·vary depending on soil text\R. In some cases. the 
upper level at which water is flowing into the hole 
can be observed by examining the wall of the hole. 
This level represents the depth to the water table. 
The depth to saturated soils will always be nearer 
the surface due to a capillary fringe. In some heavy 
clay soils, water may not rapidly accumulate in the 
hole even when the soil is saturated. If water is ob
served at the bottom of the hole but has not filled to 
the 12-inch depth, examine the sides of the hole 
and detcnnine the shallowest deP,th at which water 
is entering the hole. Sawrated soals may also be de
teCted by a "squeeze teat" which involves taking a 
soil sample within 18 inches (actual depth depends 
on soil permeability) iiKl mueezi_n! fh~ ~_mple. [f 
~ water can be extracted. ifie SOl 1s saturate'd at 
me depth of the sample at this point in lime. When 
applying the soil saturation indicator, both the_sea
~n Q( t4~.Ycat arut~..P.te.£~ii'.~~th~r condi-. 
non~ .muS.l be con~~~~ (Note: t 1s not necessary 
to directly demonsttate soil saturation at the rime of 
inspection. If the NTCHS criteria for hydric c;oil 
are met, ir can be assumed that an area is saturated 
to the surface or inundated at some point in time 
during an average rainfall year.) 
, ...... 
, 3) Oxidized channels (rhizospheres) associated 

with living roots and rhizomes - Some plants are 
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~ w.,~~ -Plants ancl ott~iriiCIIttaV: layen, cou-
inp, or~ ~1Di.al or orpnic: marcer on 
them after illaldadon. 'lbia evidence may remain 
for a CODiiderlble period befole lt is mncmcl by 
pn:clphadoa •aublequem lauadadon. Sedimenc 
ClepojldaD OD ~&Del odler objeca pnMda 
an indlca&ioa lbe adalmum lnwldation level. 
WbeD lediiDRII are primarily oraanic (e.a •• ftne 
orpnic IDIIedal ud ~). the detritus may be
come eacrUIIId oa ar IIJihdy abovelho soU surface 
after clewaleriDI occurs. 

7J we:::rr~ -Forested wetlands 
that are_ lbe year wiU flequendy 
haw Wlllr...-..edleavea on the forest floor. These 
leaves are~ payiah or blackish in·~
ance. dllbaed hill belna underwater for s&pifi
cant perlodL 

8)~aN41- Surface scourina oc
c\lJ'I aion1 s W'ftere overbank fioodina 
erodes sed-iments (e.a .• at the bases of trees). The 
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absence of leaf litter from the soil )urface is also 
sometimes an indication of surface scouring. Fo
res~M wetlands that contain standing waters for rel
atively long durarion will occasionally have areas of 
bare or essentially bare soil, sometimes associated 
with local depressions. 

9) Wttlalul dralnapt ~ns-Many wetlands 
(e.a .• bcDI mars&ei and ~plain wetlands) have 
charac:laistic meanderina or braided drainage pat
cems that are readily r=opizcd in the field or on 
aerial photoaraphs and oc:c:asionally on topOgraphic 
maps. (CAUTION: Drainage patterns also occur in 
upland areas after periods of considerable )Retpita· 
lion; dlerefore, topographic position also must be 
considered when applyiila this indicator.) 

10) Mmplrolg,eH:W M' adgplalions - Many 
plinu ~win& in wetlamts have developed mor
pbo&oaical adaptadons in mponse to inundation or· 
soil saturalion. Exemples include pneumatophores. 
butt:leaed ttee tnlllks, mulaple trunks, adventitious 
roou. shallow root ~tems. floating stems, float
ina leaves, polymorpbie leaves, hypenrophied len
ric:els, inflatcclleavea, stems or roots, and aeren
chyma (air·fiUecl) tisaue in roots and stems (see 
Tlble 1 for examples). As lona as chere is no evi
dence of sipificant hydrolopc modification, chcsc 
adlpwionl can be UJeclas hydrologic indicators. 
Moreover, when these features are observed in 
)'OWll plants, they provide aoocl evidente mat re
cent wcdand hydroloay exisls. (Note: While some 
people may consider these morphological adapta
tions u indicators of hydrophytic vegetation, for 
purposes of this manual. chey are crated as indica-
10ll of wetland hydtoloay because they typically 
develop in response to permanent at periodic inun
dation or aoU saturation.) 

11) IIJtltk ~ claart.rcrerls~ -In the absence 
of the above uMt 3iiit If Ui meets the field in
dicators for hydric soils and there is no indication 
of sipiftca.nt hydroloaic modification, then it can 
be assumed that the area meets the wetland hydrol
OIY ailerion. If cbe area hu been significantly dis
turbed hydrolQiically. refer to che section on dis
turbed areas (p. 50). (CAUI'ION: Listing of a soil 
on the NTOfS Ust of hydric soils does not neces
sarily mean the wetlancl hydroloay criterion is met, 
nor does exclusion of a soil from the list demon
snte that the wetland hydrology criterion has not 
been met. However, soils on the NTCHS list rep
resenr those soils which typically meet the wetland 
hydrology criterion, unless effectively drained or 
otherwise altered.) 
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Table 1. . Morphological or structural adaptations of plants tor growing 
In permanently or periodically flooded or saturated soils. 

Adaptations 

Buttressed (swollen) 
Tree Trunk 

Multiple Trunks 

Pneumataphores 

Adventitious Roots 
(arising from stem above 
ground) 

Shallow Roots (often 
exposed to ground surface) 

Hypenrophled lenticels 

Aerenchyma (alr·filled 
tissue) in Roots & Stems 

Polymorphic leaves 

Floating leaves 

Examples of Plants Possessing Adaptation 

Bald Cypress ( Taxodium distichum), Black Gum 
(Nyssa sylvatica var. biflora), Green Ash (Fraxinus pennsylvan
ica var. subintegetima), Water Gum (Nyssa aquatics), and 
Ogechee Tupelo (Nyssa ogechee) 

Red Maple (Acer nmrum), Silver maple (Acer saccharinum), 
Swamp Privet (Foi'8Sfiera acuminata), and Ogechee Tupelo 

Bald Cypress, Water Gum, and Black Mangrove (Rhlzophora 
mangle) 

Box Elder (Ater negundo), Sycamore (Platanus 
occldentalis), Pln Oak (Quercus palustriS), 
Black Willow (Stlllx nigra), Green Ash, Alllgatorweed (Aiter
nanthera phlloxeroldes), Water Primroses (Ludwig/a spp.), 
Water Gum, Eastern Cottonwood (Populus deltoides), and Wil
lows (salix spp.) 

Red Maple and laurel Oak (Quercus lsurlfolia) 

Red Maple, Silver Maple, Wlltows, Black Mangrove, Water Lo
cust (Gisdltsla aquatk:a), and Sweet Gale (Myrica gals) 

Eastem Bur-reed (Sparganlum amerlcanum), 
Soft Rus" (Juncus effusus), Soft·stemmed Bulrush (Scirpus 
valldus), Water Shield (Brassnia scht'Bben), Umbrella Sedges 
(Cyperus spp.), other Rushes (Juncus spp.), Spike-rushes 
(EIBocharls spp.), Twig-rush (Cisdium mariscoidss), Buckbean 
(Menysnthes trlfoHata), Giant Bur-reed (Sparganlum surycar
pum), and Cattails (Typha spp.) 

ArrowheadS (Sagittaria spp.) and Water Parsnip (Sium suave) 

Water Shield, Spatterdock Uly (Nuphar luteum), and White 
Water Uly (Nymphaea Odorata) 

Sources: Environmental Laboratory (1987) and Tiner (1988). 
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Part IV. 
Methods for Identifica
tion and Delineation of 
Wetlands 

4.0. Four basic approaches for idcnlify· 
in& and delineatinc wedands have been 
developed to cover situations ~~ 
from desk-top or omce detcrminlllODI 
to hi&hly complex field delei'IDinlli0111 
for replatory purposes. These methods 

are the recommended approaches and the reuona 
for depanina from them shoulcl be documented. 
Rcmerilber, however, thai any methcxl for~ 
wetlancl detennination must consider lbe tine 
nical criteria (i.e., hydropbytlc vepcadon. h~ 
soils, and wedand h)'drOloaY) listed in Pan D of 
this manual. These criteria must be met in Older co 
identify a wetland. In 1pplytna aU metbodl, rele
vant available infonnation on wedands in the uea 
of conc:cm should be coUected and reviewed. Table 
2 lists primary data sources. 

Selectloa of a Method 

4.1. 1be wetland delineation methocb prese1ned ill 
dlis IIWiual CID be poupod laiD -p 
(1) offslte ~edui'ea and (2) Q!i 
The Oftsite pri)ciiruits are dcsiped uiilir1le 
office. while onsite pmcedura are developed for 
use in me field. When an onsiee · · is mme
cessary or cannot be unclenake~OUI~e&· 
sons, available information can be 11viewed in tbe 
office co make 1 wetland determinadon. II available 
infcrmation is insufficient to make a wediDd deter
mination or if a pftiCise wediDd boundlry must be 
established. an onsiae inspecdon should be COli· 
dUCled. Dependina on the field infomwion needed 
or the complexity of tho area, one of thtee buic 
onsitc methods may be employed: (1) rou• (2) 
intermediate-level. or (~C91DJ!l!be~ 

4.2. The routine method is designed for areas 
equal to or less than five acres in size or larger are
as with homog~n~us vegetation. For areas gzeater 
than ~ve ~~ m s~ or~ areas of any size that 
m highly diverse m vegctanon, the intennediate· 
level m;elhod or the comprehensive method should 
be applied. as nteessary. The comprehensive meth
od is applied to situations requiring detailed docu
mentation of vegetation, soils, and hydrology. 
Assessments of significantly disturbed sites will 
often require intermediate-level or comprehensive 
determinations as wen as some special procedu!es. 
In other cases where natural conditions make wet· 
laud identification difficult. special procedures for 
problem area wetland determinationr have been 
developed. These pmceduJes are subroutines of the 
dRe onsite determination methods. In making wec
lal;td determinations, ~ s~o~ select the appro
pnate method for each andiVIdual unil within che 
area of concern and noc necessarily emptor one 
mediad for the entire site. thus, a combinanon of 
determination methods may be used for a !riven she. o• 

4.3. Reaardlesa of the method used. the desired 
~or. final product. is a wetlandlnonwetland 
determinanon. Dependina on one's expenise, 
available information, ancl individual or agency 
prefelenc:e. there are two buic ~hes 10 delin· 
eacina wetland boundaries. 1be tint approach 
invol\'el cl_w'acceriana plant communities in the 
uea, idenlitYina bydrOphytic plane communities, 
eaminina the soils in these ueu tO confirm the 
praeace Of hydric soil, and finally tooldna for evi
dcnc:o of wetland hydroloay. This·approacb hu 
been widely used by the CE and EPA and to a 1arp 
exlellt., ~ FWS. A second appro~:Ch involves 
fim delineating the boundary of hydric soils. and 
1hea verifyin1 the presence of hydrophytic vegeta
tion and looldna for signs of wetland hydrology. 
This type of ap~ach bas been employed by the 
SCS and to 1 limited extent by tbc FWS. Since 
these llppi'OKhes yield the same result, this manual 
incorporate~ both approaches into most of the 
mctbods pMSensed. 
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Description of Methods 

0//liw Determinations 

4.4. When an onsite inspection is not necessary 
because information on hydrology, hydric soils, 
ancl hydropb~ vegetation is known or an i.aspec
doa ilnoc poniblc Clue co time constraims c.- otber 
leiSODS, a wetlaDd detenninadon can be made in 
die off"JCC. 1b.iJ approach provides a best approxi· 
matioD of the ~of wetland and its tJounda. 
ries based on available information. The aa:uracy 
of lhe detenaination depends on the quality of the 
informacion used and on one's ability and expert· 
ence in an area co inlel'pi'Ct these dala. Where retia· 
ble, sile-spec:ific dala bave been previously collect· 
ed. the wcdancl detambwion sboulcl be teUCJDibly accurate. Wbcn dJele dill do not exist. aae= 
era1ized iDformaJion may be usecl10 mab a 
inary wetland decermination. In either' cue. -
er, if a more 8CCUI'IIe clelineuion is RqUiml. then 
onsite proc:eduru must be emplo~ 

Olfslte Determination Method 

4.5. The followina steps are recommendecl for 
conducting an offsite wedand determination: 

Step 1. LoctJte IM area of illlerut on a 
U.S .Geological SIU'Vey ropographi~ map IJitd 
deliMIM rile~ mb}eaana llound.aty01t 
the map. Noce whether marsh or swamp symbols 
or lakes, ~· riven. and other waterbodiet a~e 
present wtthin the uea. If they ue. then thele iJ a 
good likelihood that wetland iJ p~seru. Proceed 10 
Srep 2. 

Step 2. Rniew approprlale Nariortlll Wa
lands IIIWfttOI'Y (NWI) mops, Stille wetland mtlfiS· 
or local wetltuul map$, where available. If these 
maps designate wetlands in the subject area. there 
is a high probabUity that wetlands are present 
unless thC~e is eviclence on hancl that tl1e wetlands 
have been ~ffcctively clrained, flllecl, excavated.. 
impounded. or otherwise significandy altered sila 
the effective date of the maps. Proceecl10 Step 3. 

Step 3. Review SCS soil survey mtliJS 
where available. In the area of interest. are there 
anx map units listed on the county list of hydric 
soU map unias or an the~ any soil map units with 
significant hydric soil inclusions? If YES. then 
assume that at least a portion of the project area 

may be wetland. If this area is also shown as a 
wedand on NWI or other wetland maps, then there 
is a high probability that the area is wedand unless 
it bas been recendy alcaed (check n=nt aerial pho
cos. Seep 4). Areas without hydric soils or hydric 
soil inclusions should in most cases be eliminated 
from further review. but aerial photos still should 
be cumined far small wetlands 10 be~ cenain. 
This il espec:ia11y uue if wedands have been desig
nated on the National Wetlands Inventory or other 
wctlaDd maps. Proceed to Step 4. · 

Step 4. Rnlew recent atrial photos of tht 
project arta. Before reviewing aerial photos, evalu· 
ate climatological data to detennine whether the 
pholo ~had normal or abnonnal (high or low) 
precipitation two to thl= months, for example, 
prior 10 tbe date of the photo. This will help pro
vide a useful penpective or framc-of-~ference for 
doina photo mterpretation. In some cases. aerial 
photos coverina a multi-year ~riod (e.g., s-7 
,.:an) should be revie• espectally whe~ ~cent 
climatic condilions have been abnormal. 

During photo interpretation, look for one or more 
sips of wetlancls. For example: 

1) hydrophytic vegetation: 
2) surface water; 
3) saturatecl soils: 
4) flooded or drowned out crops: 
S) stmssecl crops due 10 wetness: 
6) p.ener crops in dry yean: 
7) differences in vecetation patterns due to 
clifferent planting dates. 

If signs of wetland are observed. proceed to Step S 
wbcn site-specific data are available; if sire-specific 
data are nor available, proceed to Saep 6. 

(CAUTION: Accurate photo interp~tation of cer
tain wetland types requues considerable expenise. 
EYC~~~=~ fon:sted wetlands and temporarily flood· 
ed wetlands, in general, may present considerable 
diff'"lCUlty. If nor proficient in wetland photo inter· 
~wioo. then one can ~ly more on the futdir.gs of 
other sources, such as NWI maps and soil sur· 
veys, or seek help in photO interpretation.) 

Step S. Review available site-specific infor· 
mation. In some cases, infonnation on vegetation, 
soils, and hydrology for the project area has been 
collected during ~vious visits to the area by agen· 
cy personnel, environmental consultants or others. 
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4.8. For every upcoming field inspection, the fol
lowing pre-inspection steps should be undenaken: 

Step ~. Locate the project area on a map 
(e.g., U.S. Geological Survey topographic map or 
SCS soil survey map) or on an aerial photograph 
and ~ecm~ne t2he.li~i~.tJl...!he_.q!1_a of_conc.!_r~. Proc to rep . 

.s.wt). Estimate the siH of the subject area. 
Proceed to Step 3. 

..s.wt3. Review existing background infor
mation and determine, to the extent possible, the 
sire's .J_eomorphological se1Ji!11 (e.g., floodplain, 
isolaretJ depression, or ridge and swale complex), 
irs habitat or vegetative complexity (i.e., the range 
of habitat or vegetation types}, and irs soils. (Note: 
Depending on available information, it may not be 
possible to detennine the habitat complexity with
out going on che site; if necessary, do a field~
naissance.) Proceed to Step 4. 

-S.rqa 4. Determine whethq a disturlwl coa
diriDn e_xgrs. Examine available information and 
CJetermitie whether there is evidence of sufficient 
natural 'Or human-induced alteration to significantly 
modify all or a portion of the area's vegetation, 
soils, and/or hydrology. If such diswrbanc:c is not· 
ed, identify lhe limits of affected areas for they 
should be evaluated separately for wetland dctenni
nation purposes (usually after evaluatina undis
turbed areas). The presence of disturbed areu 
within the subject area should be considered when 
selecting an onsite detennination method. (Norr. It 
may be possible that at any time during this derer
mination, one or more of the three characteristics 
may be found to be significantly altered. If chis 
happens, follow the disturbed area wetland deter
mination procedures, as necessary, noted on p. 
SO.) Proceed to StepS. 

Step S Derermiu rite field determinat(Q~ 
metbpd ro br used. Considering the size and com
plexity of the area, detennine whelher a routine, 
Jmermediate-level, or comprehensive f~eld dctenni
nation mcchod should be used. When the area is 
equal to or less than five acres in size or is larger 
and appears to be relatively homogeneous with 
respect to vegetation, soils, and/or hydrology, use 
me routine method (see below). When the area is 
greater than five acres in size, or is smaller but 
appears to be highly diverse with respect to vegeta
tion, use the intermediate-level method (p. 35). 

When detailed quantification of plant communities 
and more extensive documentation of other factors 
(soils and hydrology) are required, use the compre
hensive method regardless of the wetland's size (p. 
39.) Significantly disturbed sites (e.g., sites that 
have been filled, hydrologically modified, cleared 
of vegetation. or had lheir soils altered) will gener
ally require intermediate-level or comprehensive 
methods. In these disturbed areas, it usually will be 
necessary to follow a set of subroutines to deter
mine whether the altered characteristic met the 
applicable criterion prior to its modification; in the 
case of altered wetland hydrology, it may be neces
s~ to determine whether the area is effectively 
drained. Because a large area may include a diver
sity of smaller areas ranging from simple wetlands 
to veJCtatively comt'lex areas. one may use a com
binanon of lhe ons1te determination methods. as 
appropriate. 

Routine Onsite Determination Method 

4.9. For most cases, wetland determinations can 
be made in the field wilhout rigorous sampling of 
vegetation and soils. Two approaches for routine 
determinations are presented: ( 1) hydric soil 
assessment procedure. and (2) plant community 
assessm=nt procedure. 1n the fonncr approach, are
as that meet or may meet the hydric soil criterion 
are fim delineated and chen dominant vegetation is 
visually estimaled ro determine if hydrophytic veg
etation is obvious. If so, lhe area is designated as 
wcdand. If not. lhen the site must undergo a more 
rigorous evaluation following one of lhe other 
onsirc determination melhods presented in the man
ual. The second routine approach requires initial 
identitication of representative plant community 
types in ~ subject area and chen characterization 
o( vegetation, soils, and hydrology for each type. 
After identifying wetland and nonwctland commu
nities, lhe wetland boundary is delineated. All per
tinent observations on che three mandatory wetland 
criteria should be recorded on an appropriate data 
sheet. 

4.10. Hydric Soil Assessment Procedure 

Step l. Identify tM approximate limits of 
areas tluJI may meet the hydric soil criterion within 
tM area of concern and slcetch limiu on an aerial 
photograph. To help identify these limits use 
sources of infonnation such as Agricultural Stabili-
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soil characteristics or indicators. In Jtis way, dle 
bounduy of amlS meeting dle hydric soil criterion 
is further refmed by field observations. In map 
units where only pan of the unit is hydric (e.g., 
complexes, assocwions, and inclusions), locate 
hydric soil an:as on the ground by considering 
landscape position and evaluating soil characteris· 
tics for hydric soU properties (indicaton). (Note: 
Some hydric soils, especially organic soils, have 
DOt been pven a series name and are ~ferred ro by 
common names, such as peat, muck, swamp, 
ma:rsb. wet alluvial land, tidal marsh, sulfaquents, 
and sulfibcmis11. 1beae amlS ~ also considered 
hydric soil map units. Cenain hydric soils• are 
mapped with nOnhydric soils as an association or 
complex. while Olber hydric soils occur as inclu· 
lions in nonhydric map units. Only the hydric soil 

=. of these =its should be evaluated for 
ydrvpbytic ~ in Seep 7 .) II the area meets 

die bydric soil criterion, proceed to Seep S. (Note: 
1bele anu are alJo considered to have met the 
wedlod hydrolOI)' crilerion.) 

Seep 5. D«DfrrlM whnher normal environ· 
1116111111 CDIItlltiDu t1n pnulll. Determine whedler 
normal eavllonmenlll conditions are present by 
c:onJidcrina die followina: 

1) It the na presen'!L~ldng hydrophytic 
Wpt&tioa or hydroiOaic in · ton due to annual, 
scuooll or loapmD fluctuations in precipitation, 
tuJfll:e water, or pound·water levels? 

2) Ale hyd.nJphytic vegetation indicators 
laddn1 due to seasonal tluetuation in temperature 
(e.J., seucmaJity of plant gJOWih)? 

If the answer to either of these questions is YES or 
uncenaiD. pnJCeecl ro the section on problem area 
wetlud decerminationa (p. 55). If the answer to 
both questions is N 0, normal conditions are 
asSUDled to be present, so proceed to Step 6. 

STL'· Select representiJtive observation 
Ql'tQ(sJ. tify one or men observation areas dlat 
represenc me ~Ja(s) meeting the hydric soil criteri· 
on. A ~presentative observation area is one in 
which the apparent cbaracteristics (detennincd vis· 
ually) best represent characteristics of dle entire 
community. Mark the approximate location of dle 
observation an:a(s) on the aerial photo. Proceed to 
Seep 7. 



Step 7. Characrer;ze rht plant community 
within rht areo(s) meeting~~ hydric soil criterion. 
Visually estimate the percent areal cover of domi· 
nant species for the entire plant community. (Note: 
Dominant species are the most abundant species in 
each stratum. seep. 9.) If dominant species are not 
obvious, use one of the other onsite methods. Pro
ceed to Step 8 or to another method. as appropri
ate. 

Step 8. Record the indicator status of domi· 
nant species within each area meeting rht hydric 
soU criterion. Indicator status is obtained from the 
interagency Federal list of plants occurring in wet
lands for the appropriate geographic region. 
Record infonnation on an appropriate data fonn. 
Proceed to Step 9. 

Step 9. Determine wherhtr wetland is 
present or additional analysis is required. If the 
estimated percent areal cover of OBL and FACW 
species exceeds that of FACU and UPL species, 
the area is considered wetland and the wetland· 
nonwedand boundary is the line delineated in Step 
3. It not. then the point intercept or other samplins 
procedures should be perfonned to do a more rig· 
orous analysis of site characteristics. 

4.11. Plant Community Assessment 
Procedure 

Step l. Scan the entire project area. ifpossi· 
b/e, or walk, if necessary, and identify plant com· 
munity types present. In identifying communities, 
pay panicular attention to chanses in elevation 
throughout the site. (CAUTION: In highly variable 
sites, such as ridge and swale complexes, be swe 
to stratify properly.) If possible, sketch the appmx· 
imate location of each plant community on a base 
map. an aerial photograph of the project area. or a 
county soil survey map and label each community 
with an appropriate name. (Note: For large homo
geneous wetlands, especially marshes dominated 
by herbaceous plants and shrub bogs dominated by 
low-growinf shrubs, it is usually not necessary to 
walk the enure project areL In these cases, one can 
often see for long distances and man1. have organic 
mucky soils that can be extremely difficult to walk 
on. Forested areas. however, will usually require a 
walk through the entire project area.) 

In examining the project area, are any significantly 
disturbed areas observed? If YES, identify their 

limits for they should be evaluated separately for 
wetland determination purpose (usually after evalu
ating undisturbed areas). Refer to the section on 
disturbed areas (p. 50) to evaluate the altered char· 
acteristic(s) (i.e., vegetation, soils, or hydrology); 
then rerum to this method to continue evaluating 
characteristics not altered. Keep in mind that if at 
any time during this detcnnination one or more of 
these three characteristics are found to have been 
significantly altered. the disturbed area procedures 
should be followed. If the area is not significantly 
disturbed. proceed to Step 2. 

Step 2. Determine whether normal cnviron
tMntal conditions are present. Detennine whether 
nonnal environmental conditions are present for 
each plant community by considering the follow
ing: 

1) Is the uea presently lacking hydrophytic 
vesetation or hydrologic indicators due to annual, 
seasonal or long·tenn fluctuations in .frecipitation, 
smface water, or ground·water levels. 

2) Are hydrophytic vegetation indicators 
lacking due to seasonal fluctuations in temperature 
(e.a .• seasonality of plant growth)? 

If the answer to either of these questions is YES or 
uncertain, proceed to the section on problem area 
wetland determinations (p. 55). If the answer to 
both questions is N 0, normal conditions are 
assumed to be present. so proceed to Step 3. 

Step 3. Stlecr representative observation 
aretl(s). Select one or more representative observa· 
tion areas within each community type. A represen· 
cative observation area is one in which the apparent 
characteristics (determined visually) best represent 
characteristics of the entire community. Mark the 
approximate location of the observation areas on 
the base map or photo. Proceed to Step 4. 

Step 4. Characterize each plant community 
in the project area. Within each plant community 
identified in Step 1, visually estimate the dominant 
plant species for each vegetative stratum in the rep
resentative observation ueas and record them on an 
appropriate data form. Vegetative strata may 
include tree, sapling. shrub. herb, woody vine. 
and bryophyte strata (see glossary for definitions). 
A separate form must be completed for each plant 
community identified for wetland detennination 
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purposes. Uio•: Dominant species an: those spe
cies iD eacb lttalUm chat. when ranked in ~as
iDa Older of abundance and cumulatively totaled, 
immediaaely exceed SO percent of the cotal domi
oaace IDeUin for dw stratum. plus any additional 
piiJa IIJCCiel camprisiD&20 percent or more of the 
ioca1 &Diunce IDeai1R for me stratum.) After 
idemif.riDI dominan&s wicbin each vesctative sn
mm. ploceed 10 S1ep 5. 

Seep 5. RtctJrd tlw lndicmor sltiiUI of dDmi· 
IIGIII qei:la 111 all strara. Indicator status is 
otaiDed from tbe interapncy federal list of plants 
~ ID wedancls tar tbc appropriate posrapb· 
ic zqiali. Recant indicacor sl&lUS for all aominant 
plant lpl!'da oa a data form. Proceed co Srep 6. 

Step 6. Detel'nllM wMtlwr 1M hydrophylk 
w~ crill!l1t»> II"""· When more chan 50 per
cent ollbe dominam species ln each communicy 
1ype llawtlll iadfcator 1111U1 of OBL. FACW. m:JJ 
or FAC. die veptadaa is bydropbydc. Complete !!.! ~ licdon oldie data folm. Ponioaa of 
:::&;.~ fltlina dUI 1e1t ue UIUilly noc wea-

..,~~a:=~ 
lem anta wldllid on pnadurea on p. 
55). It laJdmllbydc veptadoa 11 prescnc. proceocl 
IDS1ep1. -
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soil indicators below the A-horizon (surface layer) 
and within 18 inches for organic soils and for min
eral soils with low pcnneability rates ( <6.0 inc he~ 
hour), within 12 inches forcoarse-texrured (sandy) 
mineral soils wilh high permeability rates (2:,6.0 
inches/hour), and within 6 inches for somewhat 
poorly drained soils. (Note: If the A-horizon 
extends below tbc de~gnated depcb. look immcdi
arely below the A-horizon for signs of hydric soil.) 
Aze hydric soil indicaiDI'S pesent (see pp. 13-IS)? 
If so. list indicators ~nc on an appropriate data 
form and proceed 10 Step 9. If soil has been 
~ cr Olberwise alr.=d, which may have elim
inau:d these iDdicarors, proceed to the scctioa on 
dimJrbeclarus (p. 50). If field indicators are not 
presem. but available information verifies that the 
i!YdJic soil ailerioa is mec. then the soil is hydric. 
Complete tbe soi1l section on the appropriate dam 
ahceL (CAUI'ION: Become familiar wtth proble· 
made hydric soils dw do not possess good hydric 
field indicaron. such u red parent material soils, 
IOIDe aancty sons, and some floodplain soils. so 
dw cbese hydric soils are not misidentified as non
hydric IOib; see the psoblem area wetlands discus
sion OD p. 55.) 

Step 9. Dlltrmine whether the wetland 
hydrolofY criterlolt II tMl. Examine the area of 
each Dlam community type for indicaton of wet· 
land bydroloay (see pp. 17·19). The wetland 
hydmlou c:rile:rioft la met when: · 

1) onc cr more field indi~ators are present; 

2) available hYdrologic records provide suf
ftdcnt evidence; or 

3) the plaac community is dominated by 
OBL. F~CW andlcr FAC species or has a preva
lence illda of leu dwl 3.0. and the area has not 
been hydrologically disturbed. 

If the ara is bydroloakaJly disturbed. proceed to 
the section on disturbed areas (p. SO). Record 
oblervl!i01111 and ocher evidence on the appropriate 
data t'orm. FToceecl co Su:p 10. 

Step 10. Mo.Utht WDltlnd determination. 
Examine daca forms for each w:t community 
identified in che project area. h community 
meetin& the hydropbytic vegeration. hydric soil, 
and wetland hydroloiY criteria is considered wet
land. If all communities meet these three criteria, 



then the entire project area is a wetland. If only a 
ponion of the project area is wetland. then the wet
land-nonwetland boundary must be established. 
Proceed to Step 11. 

Step 11. Determine the wetland-nonwetland 
boundary. Where a base map or annotated photo 
was prepared, mark each plant community type on 
the map or photo with a "W" if wetland or an "N" 
if non wetland. Combine all "W" types into a single 
mapping unit, if possible, and all "N" types into 
another mapping unit. On the map or photo, the 
wetland boundary will be represented by the inter
face of these mapping units. If flaJging the bound
ary on the ground, the boundary as established by 
determining the location where hydrophytk: vepca
tion and hydric soils give way to nonhydrophytic 
vegetation and nonhydric soils. This will often 
requw samrling a few more holes to better define 
the limits o the hydric soils and thereby establish 
the limits of hydrophytic vegecation. 

Intermediate-level Onsite Determination 
Method 

4.1%. On occasion, a more rigorous samplinc 
method is required than the routine method to 
determine whether hydrophytic: vcgecation is 
present at a given site, espccaally where lhc bound
ary between wetland and nonwedand is padua1 or 
indistinct. This circumstance requires men inten
sive sampling of vecetation and soils than present
ed in the routine determination methocl. 'Ibis meth· 
od also may be used for areas peater than five 
acres in size or other areas that are highly diverse in 
vegetation. 

4.13. The intennediate-level onsite determination 
method has been developed to provide for more 
intensive vegetation sampling than the routine 
method. Two optional approaches are presented: 
(1) quadrat transect sampling procedure, and (2) 
vegetation unit samplinf procedure. The former 
procedure involves estabbshing ttansects within the 
project area and samplinJ plant communities alone 
the transect within sample quadrats, with soils and 
hydrology also assessed as needed in each sample 
plot. In conD'Ut, the vegetation unit sampling pro
cedun: offers a diffe~nt approach for analyzing lbe 
vegetation. First, vegetation units are designated in 
the project area and then a meander survey is con
ducted in each unit where visual estimates of per
cent areal coverage by plant species aze made. Soil 

and hydrology observations also are made as 
necessary. Boundaries between wetland and non· 
wetland are established by examining the transi
tional gradient between them. 

4.14. The following steps should be completed: 

Step 1. Locate the limits of the project area 
in the field and conduct a general reconnaissance of 
the area. Previously the project boundary should 
have been detennincd on aerial photos or maps. 
Now appropriate ground reference points need to 
be located ro insun: chat sampling will be conducted 
in the proper area. In examining the project area, · 
were any significantly disturbed areas observed? If 
YES, identify their limits for they should be evalu
ated separately for wetland detennination purposes 
(usually after evaluating undisturbed areas). Refer 
to the section on disturbed areas (p. SO) to evaluate 
the altered characteristic(s) (i.e., vegetation, soils, 
or hydrology); chen return to this method to contin
ue evaluating the characteristics not altered Keep 
in mind that if at any time during this detennina
tion, one or more of these three characteristics is 
found to have been siJDificantly alcered, the dis· 
turbed areas procedun:s should be followed. If the 
area is not siJDificantly disturbed, proceed with 
Step 2. 

Step 2. Decide how to antllyze pllW commu
nilies within 1M project area: (I) by selecting repre
senrative plant communities (vegetation units), or 
(2 J by sampling along a transect. Discrete vegeta· 
tion units may be identified on aerial photographs, 
topographic and other maps, and/or by field 
inspection. These units will be evaluated for hyd.ro
phytic vegetation and also for ~ydric soils and wet· 
land hydrology. as necessary .If tM vegetation unit 
approach is selected, proceed to Step 3. An alterna
tive approach is to establish transects for identify· 
ins plant communities, sampling vegetation and 
evaluating other criteria. as appropriate. If the tran
sect approach is chosen, proceed to Step 4. 

Step 3./dentifying vegettJtion units/or sam
pling. Vegetation units are identified by examining 
aerial photographs, topographic maps, NWI maps, 
or other materials or, by direct field inspection. All 
of the different vegetation units present in the pro
ject area should be identified. The subject area 
should be traversed and different vegetation units 
s~ifically located prior to conducting the sam
pling. 
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SlOp 5. ,.,._ tlw Nt/llltWIIUIIIIblr tWl 
po~ltltnt ~IIWIItlt:tl. u. tbe tonowtna to deter· 
mille die ftllqUinld number aad pa~idon Of lliJliiCII 
(~ aCOilditiou may neceatwe chanpa in 
~Diem~~): 

Divide dae bueliae leaath by the number of 
nqulled nasecu to esta61ish baseline sepnents 
for sampUna. Esublish one nnscct in eacb result· 

38 

Leu than one mill 
Onemlltotwomlll 
Two mill to faur mllll 
~ rnlltorlanglr 

Number of 
Trantecta 

3 
3·5 
5-8 

8ormDI8• 

"Traftlld lrUNalllhould not exceed 0.5 mile. 

iD. bueline aeameaa (tee Piprc 4). Use tbe mid· 
pclllll ~each bueliDe leJDIDDt u a transoct starting 
point. Far eumpll. if lbe baseline is 1,200 feet in 
lea&da. dne uansec:a would be established: one at 
20Cr feet. oae 11 600 feet, and one at 1,000 feet 
from rbe bueli~~eltll1iq point. Mtlke sure rhat all 
pltJ1rl QJtiiSUfl.lii70J'IG tn lllcluded within 1M rnm
seca; ddr 111111 JWCG~ittlte relocQiion of oM or 
mtJIW ll'tlll.f«<lbta or alllblls,., more rrt.USSecu. 
£ada nnteCtlboulcl extend perpendicular to dle 
bueline (==-~). Once positions of uanscct 
linea n ao tc tbe beginning of the 
fim II'ID*t IDd proceed to Slq) 6. 

S1ep 6. £«:ttie llllffiM plou along tM rran· 
uct. AloDI ucla II'IDieCI. umple plots are esta· 
bUshed wldda eldl pllm community encountered 
to a.ea 'VOJOIIdOII, IDill, IDCl bydrolOIY· When 
ideDiifyillrJ!:: 11111ple plots, two approaches 
may be • (I) Walk rbe entire length of the 
lrllliOCt. taklq DCMe of lbe llliiDber, type, and loca
dall ~ piiDt C(WIIIuUciel pn:lellt (flaa fhe location, 
if MCa.y),IDd oa cbe way blck to the baseline, 
idemify piOia IDd paform umplina. or (2) identify 
plane commUDidel u tbe tl'llftleCt is walked and 
umple tbe plot at dw diDI: ("sample u you go"). 
Tbe llq)le ptollbauld be locafed so it is represen· 
tlllw d dJe plant C»'"'Wt)' type. When the plant 

type II larp ud covers a sianificant 
abe ti'IIIICICt, aeJect an area that is no 

cloler feel to a perceptible cbange in plant 
COIDIIIIIdiJ type; IDIIk die c.wuer of this area oo the 
.,_ IIDIP cr ~and fila die locadon in tbe field. 
if DeCOIIIIJ. (CAlniON: Ia hiahly variable ter· 
raiD. such 11 ridp IDd IWIIe complexes, be sure to 
auatify pi'Clfel'ly to ensure best results.) At each 
plant community, proceed to Seep 7. 

Step 7. D~ wMIMr Ml'mi.Jl environ· 
nw1111ll colrllltltms an preu111. Determine whether 
normal environmental conditions are present by 
considcrina me tollowina: 
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1) Is the area presently lacking hydrophyti.c 
vegetation or hydrologic indicators due to annual, 
seasonal. or long-tenn fluctuations in precipitation, 
surface water, or ground-water levels? 

2) Are hydrophytic ve~etation indicators 
lacking due to seasonal fluctuauons in temperature 
(e.g., seasonality of plant growth)? 

If the answer to either of these questions is YES or 
uncertain, proceed to the section on problem area 
wetland determinations (p. S5), then return to this 
method and continue the wetland determination. If 
the answer to both questions is NO, normal CODdi· 
tions are assumed to be present, so proceed to Step 
8. 

Step 8. Characterize tM vegelllrion of tlw 
vegettllion unit or tM plant comtlllUiity alofll tlw 
ti'QnSect. 

q analyzing ve1etation units, meander through the 
unit matins vasual estimates of the pen:ent area 
covered for each species in cbe herb, shrub. 
saplinJ, woody vine, and ttee stma; llrematively, 
for the tree SU'81Um determine basal area usins the 
Bltterlich method (Dilworth and Ben 1978; AveJY 
and Burkhart 1983). Then: 

1) Wbhin each stratum determine and record 
the cover class of each species and its correspond
in& midpoint. The cover classes (and midpoints) 
are: T • <1'1 (none); 1 • l·S'I (3.0): 2 • 6-IS'I 
(10.S); 3 • 16-2S'I (20.S); 4 • 26-Sot. (38.0); S 
• S1·1S'I (63.0); 6 • 76-95'1 (8S.S); 7 • 96-
1 00'1 (98.0). 

2) Rank cbe species within each stratum 
acconlinJ to their midpoints. (Notr. If two ar more 
species have the same midpoints and the same or 
essentially the same recorded percent Ileal cover, 
rank them equal; use absolute areal cover values u 
a tie-breaker only if they are obviously different) 

3) Sum the midpoint values of all species 
within each sttatum. 

4) Multiply the total midpoint values for 
each stratum by SO percenL (Note: This number 
represents the dominance lhreshold number and is 
used to detennine dominant species.) 

S) Compile the cumulative total of the 
ranked species in each stratum until SO percent of 

the sum of the midpoints (i.e .• the dominance 
threshold number), for the herb. woody vine. 
shrub. sapling, and ttee strata (or alternatively 
basal area for trees) is immediately exceeded. All 
species conttibuting areal cover or basal area to the 
SO percent threshold are considered dominants, 
plus any additional species representing 20 percent 
or more of the total cover class midpoint values for 
each Slnltum or the basal area for tree stratum. 
(No~: If the threshold is reached by two .or more 
equally ranked species, consider them aU domi
nanll, alonJ with any higher ranked species. lf all 
species are equally ranked, consider them all domi
nants.) 

6) Record all dominant species on an appro
priate data sheet and list indicator status of each. 
Proceed to Ssep 9. 

If usm, the transect approach, sample vegetation in 
each stratum (e.J., tree, shrub, herb, etc.) occur
rina in the sample plots using the following quadrat 
sizes: ( 1) a S-foot radius for bryophytes and herbs, 
and (2) a 30-foot radius for trees, saplings, shrubs, 
ancl woody vines. Plot size and shape may be 
changed u necessary to meet site conditions. 
Determine dominant species for each stratum by 
estimatinJ one or more of the following as appro
priate: (l) relative basal area (ttces); (2) areal cover 
(trees, saplinas, shrubs, herbs, woody vines. and 
bryophytes); or (3) stem density (shrubs, saplinJs. 
herbs, and woody vines). (Note: Dominant spec1es 
within each sttatum are the most abundant plant 
species chat when ranked in descending order of 
abundance and cumulatively totaled immediately 
exceed SO percent of the total dominance measure 
for the stratum, plus any additional species com
prisinJ 20 percent or more of the total dominance 
measure.) Record all dominant species on an 
appropriate data sheet and Ust the in~cator status of 
each. Proceed to Step 9. 

Step 9. Determine whetlwr tlw hydrophyric 
vegetation criterion is mn. When mcn than SO per
cent of the dominant species in cbe vegetation unit 
or sample plot have an indicator status of OBL, 
FACW, and/or FAC, hydrophytic vegetation is 
presenL If the vegetation fails to be dominated by 
these types of species, the unit or plot is usually 
not wetland. However, this vegetation unit or plot 
may constitute hydrophytic vegetation under certain 
circumstances (mer to the disturbed areas or prob
lem area wedand detennination sections on pp. S0-
59). If hydrophytic vegetation is present, proceed 
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to Step 10 after completing the vegetation section 
f11bc data abeet. 

Seep 10. DetermiM WMther soils must be 
~Examine Yegewive clara coUected for 
tbe vqetldoD unit or plot (in Steps 8 and 9) and 
idendft.aBJ UDitl CX' plocs where: (1) an dominant =-"UU!t!• bawea iacUcator status of OBL. or (2) all _ _...._..have an indicator status of OBL 
ad PACW. Utd tbe wetland boundary is abrupt. 
For .... uaitl or ploa. hydric soils ae assumed 
to be ..... do not need to be examined; pro-
ceed co s:r.:;:~ units or plots llcldns 
tbe abcne · must have sods examined: 
poceed 10 Step II. 

Step II. Detem111111 whsher the hydric soil 
Cl'itl11tlllll.,. Locarelbe sample ploc or vegeu
cioa uait • a county IOilsmwy map if possible, 
and *-mtMibe IOU 1111p unit clellnealiOD for the 
Ilea. U .. &lOll apr.~ 01' apadc, make I 
bole It._. 18 laches-. in the uea. (Note: ID 
UDlYIIIIM ~ldoa ad IPPIOICb. one or men 
aiall i_....IIIOald be llken.lBxamtne soil cbar-
_..., Ia ... ....,.. pb or wptlliw unk aa4 
ifpoalliMf ......... tD ICil ~ Ia &be 
coutY. toO •wr repon. If soil colon match 
tboll delcdbld tor byCiric IOiiiD die npon. then 
leCCid ._ ..S pmc:eed co Step 12. If noc. chen 
check fGr bdriC lOll iDdlcaron below the A· 
borlma (_,_ layer) ud widlla 18 inchel for 
Clllldc 10011114 DOOdY and wry poorly drained 
mlileniiOIIa wili loW ~bWty ratea (<6.0 
~ wldda 12 iDclaet for poorly and very 
poodJ dralald. ocmo-taand {u._ndj) mineral 
lolls Wkb llflla JlriiiDibilltr raru Q:6.0 incheS/ 
hour), lid wid6 6 ..... for IOIDeWbal poorly 
dralDed aoDa. (/loll: lllbe A·horizoD extend~ 
below ... deli.aDatiiCI depth. look immediately 
below lbe A~ for llpa ~ bydric soil.) Ate 
byddc IOilladJcalorl ~(lie pp. 13-15)? If 
to. list IDdk-:r:-011 dala foriD IJid proceed 
to S. 12. If' baa beal ~or odlarwise 
allared wldda IIIIJ bPe elfainaced lbele inclk:lton, 
p:uceed 10 dal •doD 011 clllmrbeclueu (p. SO). 
U.~~t~a to ddt adlod to coadmae the wetland 
cll~e~mlnllioL If field iDdlcaUWI are not present, 
but available iafclrmldoa Yerifiel that tbe hydric 
IOU c:rltedoa II 1Mt. thea cbe soil il hydric. Com
._ tbe IOIIIIKdoa Oil an appcopriate data aheeL 
Ploc:ted to Slip 12. (CAUTION: Become familiar 
widl pmblemat:c bydrtc lOlls that do noc possess 
aood hydric field iadicatOn. such u reel parent 
IDaledalsoibt eome sandy BOils, and some flood. 

plain soils, so that these hydric soils are not misi
dentified as nonhydric soils; see the section on 
problem area wetlands, p.SS.) 

Step 12. Determine whether the wetland 
hydrology criterion is met. Examine the sample 
plot or vegetation unit for indicators of wetland 
hydrology (see pp. 17 19) and review available 
recorded hydrologic infonnation. The wetland 
hydrology aiteria is met when: 

J) one or more field indicators are materially 
pn=sent; or 

2) available hydrologic records provide 
necessary evidence; or 

3) the plant community is dominated by 
OBL, FACW, and/or FAC species. and the area's 
hydroloJY is not significandy disturbed. 

If the area's hydrology is sipificantly disturbed, 
proceed to the secdOn on disturbed areas (p. 50). 
lec:orcl obsorvations and other evidence on an 
appsopriate data form. Proceed to Step 13. 

Seep 13. Mtzlr.e tlw wtllDnd determination/or 
&he piQIII cOI'MIUIIiq or vegetation unit. Examine 
the daca forms for the plant community (sample 
plOI) or vepw:ion unit. When the community or 
unit mceta thc:aphytic vegetation, hydric soil, 
and wetland h criteria, the area is consid
ered wedii1CL Comp te the summary data sheet; 
proceed to Step 14 when continuing to sample the 
transect or other vepwion units, or to Step 15 
when dell:mli.nin& a tioundary between wetland and 
nonwedand plaftt communities or units. (Note: 
Befoze JOina on. double check aU data sheets to 
ensUR that die formJ are completed properly.) 

Step 14. Sample other plllnt communities 
along the ltlrUtlect or other vegetation units. Repeat 
Steps6 du'ougb 13 for all remainins plant commu
nities alons the transect if following transect 
approach, or n:peal Steps 1 throu'h 13 at the next 
vegetation unit. When samplingts completed for 
thia 1rUlSCCt. proceed to Step 15, or when sampling 
is completed for all vegetation units. proceed to 
Step 16. 

Step 15. Determilllthe wetland-nonwetland 
boundtuy point along the transect. When the tran
sect contains both wedand and nonwetland plant 
communities. then a boundary must be established. 



Proceed along the transect from the wetland plot 
toward the nonwetland plot. Look for the occur
rence of UPL species, the appearance of nonhydric 
soil types, subdc changes in hydrologic indicators. 
and/or slight changes in topography. When such 
features are noted. establish a new sample plot and 
repeat Steps 8 through 13. (Note: New data sheets 
must be completed for this new plot) If this ~a is 
a nonwedand, move halfway back along the tran· 
sect toward the last documented wetland plot and 
repeat Steps 8 through 13, varying plot size as 
appropriate. Continue this procedure until the wet
land-nonwetland boundary point is found. It is not 
necessaJ)' ro complete new data sheets for all inter
mediate points. but data sheets should be complet
ed for each plot immediately adjacent ro the wet· 
land-nonwetland boundary point (i.e .• data sheecs 
for each side of the boundary). Mark the position 
of the wetland boundary point on the base map or 
phoro and stake or flag the boundary in the field. as 
necessary. Continue along the transect until the 
boundary points between all welland and nonwet· 
land plors have been established. (CAUTION: In 
areas with a high interspersion of welland and non
wetland plant communities, several boundary 
determinations will be required.) When all wetland 
detenninations along this transect have been com· 
pleted. proceed ro Step 17. 

Step 16. Detennlne the wetland-nonwetlond 
boundary between adjacent vegetation units. 
Review all completed copies of the data sheets for 
each vegetation unit. Identify each unit as either 
wetland (W) or nonwetland (N). When adjacent 
vegetation units contain both wetland and nonwet· 
land communities, a boundary must be established. 
Walk the interface between the two units from the 
welland unit rowanl the nonwetland unit and look 
for changes in veaetation, soils. hydrologic indica· 
tors, and/or elevation. As a general rufe, at 1 ()(). 
foot intervals or whenever changes in the vegeta
tion unit's characteristics are noted. establish a new 
observation area and repeat Steps 8 through 13. 
(Nore: New data sheets must be completed (or this 
new area.) If this area is nonwetland. move back 
down the gradient about halfway back toward the 
welland unit and make additional observations 
along the interface until wetland is identified. 
<Nore: Soils often arc more useful than vegetation 
in establishing the wetland-nonwetland boundary, 
particularly if there is no obvious vegetation break 
or when FAC plant species dominate two adjacent 
vegetation unus.) At each designated boundary 
point, complete data sheets for ~as immediately 

upslope and downslope of the wetland-nonwetland 
boundary (i.e., one set for the wetland unit and one 
for the nonwedand unit), record the distance and 
compass directions between the boundary points 
and their respective pair of soil samples. Mark the 
position of the wetland boundary point on the base 
map or photo and stake or flag the boundary in the 
field. as necessary. Based on observations along 
the interface, identify a host of boundary points 
between each wetland unit and nonwetland unit. 
Repeat this step for all adjacent vegetation units of 
wetland and nonwetland. When wetland boundary 
points between all adjacent wetland and nonwet
land units have been established, proceed to Step 
18. 

Step 17. Sample other transects and make 
wetland determinations along each. Repeat Steps S 
through 15 for each remaining transect. When wet· 
land boundary points for all transects have been 
established. proceed ro Step 18. 

Step 18. Determine the we~ltwl-nonwetland 
boundary for rhe entire project area. Examine all 
completed copies of the data sheets, and mark the 
location of each plant community type along the 
transect on the base map or photo, when used. 
(Nore: This has already been done for the vegeta
tion unit approach.} Identify each plant community 
as either wetland (W) or non wetland (N). if it has 
not been done previously. If all plant communities 
are wetlands, then the entire project area is wet
land. If all communities are nonwetlands, then the 
entire project area is nonwedand. If both wetlands 
and nonwellands arc present. identify the boundary 
points on rhe base map and connect these points on 
the map by generally following contour lines to 
separate wetlands from nonwetlands. Conrmn this 
boundary by walkina the contour lines between the 
transects or vegetation units. as appropriate. 
Should anomalies be encounteled, it will be neces
sary to establish short transecrs in these areas to 
refine the boundary; make any necessary adjust
ments to the boundary on the base map and/or on 
the ground. It also may be worthwhile to flag these 
boundary points. especially when marking the 
boundary for subsequent surveying by engineers. 

- -- . ·--~ --
~---· ---- ··-···------• Comprehensive Onslte Determination 

~ Method --··-· ··-. _ .. "--4 ________ ... ___ - .. 

4.15. The comprehensive detennination method is 
the mosr detailed, complex, and labor-intensive 
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Quadrat SampDna Procedure 

4.18. Prior 10 implemeftrlfta thta determination 
~ ntld dlo secdou ~dais manual dw dia· 
cuss dbautJecl .. and problem asu wedand decer
mlnadoa proc:edula <pp. 5().59); this information 
la often Rvllll co proJICl mu requiriDa a com
lftbendve~ 

~ ~ • llmlu oftlw,JJIG/&qfS,a 
ill thl')ifiC Previously, the projeCt boun ary 
should have beea determined oa aerial photos or 
maps. Now appropriate pound reference points 
need co be locaiDd to ensuze that umplina will be 
condu=cl in tbe paper area. Proceed to Step 2. 
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Step 2. ~Oef:' area into differenr 
plfllll c01IIII'UUlilvty. ate the locanons~ 
lfiese ~~photos or base ma_ps an<JJapel 
~ c:ommumtv With an ggrogriare name. (CAU
TiON: In hi8iily variable terrain, such as ridge and 
swale complexes, be sme co sttatify properly to 
ensure best results.) In evaluating the subject area, 
were any significand) cUsturbed areas observed? If 
YES, idenlify their limits for they should be evalu
ased sepamely for wetland determination purposes 
(usually after evaluating undisturbed areas). Refer 
co the sectioa on disturbed areas (p. SO) to evaluate 
me altered cbaracteristic(a) (i.e., vegetation, soils. 
and/or hydroloay); dlen return to this method to 
continue evaluaana the characteristics not altered. 
Kclep iD mind dw if at any time during this detenni
IWioa, it is found that one or more or these three 
chancterillics have been slpifiCandy altered. the 
disturbed areu wedancl determination procedures 
sboulcl be foUowed. If the area is not significantly 
disturbed. proc:eecl to Step 3. 

<i!Pbe-~~~s~a t.l 'n!cllnc '"' loctJting sqm
Pllb VIIM«"· Selecc u a baseline one project 
bounduy ar a ~UOUI feature. such as a road. 
iD abe pro,iect uea. The bueline ideally should be 
lllCJI'C or len parallel to the major watercourse 
duou&ll tho uu. if~ or ~ndicular to the 
hydtolopc pdem (see Fiprc S). De~· e the 

lppllllllmoiD ~ ~~~~~~ Ju&da.. and I iii • 11 
'Wiien alimire11~ ll'luccts are planned. a 
baseline may aot be necessary ~vided there are 
sufficient fixed points (e.a •• buildings, walls, and 
fences) ro serve u IWtiD.I poinrs for the transects. 
Plocecd to Step 4. 

-~~.tf:S::~se~ 
ncceu.y to adequacely characterize the site will 
vary due to the ll'el's ~ and complexity of habi
ws. In aeneral. i! is !mt 1Q dividl; the baseline im_o 
a num.apaahgm!?J!!S egct '!'Ddoualy select a . Rmt wt each SCf!!!!!!lto bcp a transect (see 

tgure 5). 

Use the following as a guide to determine the 
appropriate number of baseline segments: 



·;. ·.-~, -~ 

f Baseline Number Baseline 
/ 'Length of Segment 

I 
(ft) Segment• (ft) 

<1.000 3 18-333 
. 1,000 - 5.000 5 200 - 1,000 

000 - 10,000 7 700 - 1,400 
> to.ooo· variable 2.000 

T:if the baseline exceeds five miles, baseline sea· 
ments should be 0.5 mile in length. 

TRANSECT 
STARTING 

BASELINE POINT 
SEGMENT 

,.,,. .. Genlrll orllntltion of baHIIne lnCI 
traniiCb In.~ piDJeat.,... The llaerl 
•A•, "'1", "C", n "0" ....... dll...,.. plant 
commvnllll. Trenaeat PQIIJanl..,. d-.mlnlcl 
UllnO a random numberlllbll. 

.... .:r···' 

seconcl ttansect will be located at a distance of 
1,330 feet (800 + 530) from the baseline starting 
poinl. Rccont lhe location of each ttansect in a field 
notebook. When a fixed ~t such u a stone wall 
is used u a staning pomt. be sure to record its 
posibon also. Make'"" rhtu each plant community 
type is iiiCiutUd in Ill let.UI one trtmSeCI,' if 1101, 
modify rile mmpllng design accordingly. When the 
stanina points for aU required transects have been 
Jocared, 10 to the begiMinl of the fU'St transect and 
proceed 10 S1ep S. 

~ lalllify stllllfJk plots along rhlrran
secr. Along each nnsec~le plots 'may be 
establisbecl in two ways. ( withan each plant 
coavnunily encountered (thi fllll community rran-
llct sampling approt~Ch); at ftxed interVals 
(thl jiad l111uval triUISect s ling approach); 
these pJ.ocs wW be useciiD usess veptalion. soils, 
and hydroloay. . 

When employing rhe pla111 community transect 
ltliJflllnl fllJProach. two technifj for identifying 
sample plora may be followed. ) walk the entire 
lenpb of die transect, taking n of the number, 
'li'C• and location of plant communities present 
(flq the locations, if necessary) and on the way 
back to lbe bueUne, record the lenath of the ttan· 
sect. identify sample ploca and perform samplin'; 
cm12l ideD1ify plaitt communilies u the aansec:t 11 
walr'ecl. sample the plot at thu time ("sample u 
you pi. and record the lenpb of the transect. 

Wlw11 collllllclln1 rhe Jlzed lntuval transect sam· 
pllllf approt~th, atablish sample plots along each 
ll'anleCt using rbe followina u a pide: 

Traneect 
Length 
(feet) 

<1,000 
1,000- <10,000 

a,10,000 

Number 
of 

Sample 
Plott 

<10 
10 

>10 

Interval 
Between 

the Center 
of Sample 
Plots (teet) 

100 
100-1,000 
(based on 
length of 
transact) 

1,000 

The tim sample J::m should be established at a dis· 
tance or so feet the bueline. When obvious 
nonwedands occupy a Ions sepnem of the nnsect 

.. , 
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larJer than 300 feel may be approprir.te, but uy to 
usc 300-foot intervals first.) Proceed to Step 8. 

S19 8. out rM boundary of tM sample 
plot. le with a 3()..foot radius 
shoukl be • '* e su.e shape 
1be plot may be~ to march local conditions.) 
At tlle f1aaied ceme:r of the plot. use a compass to 
~~~to four eQual samplin& 

I!~ 2 incl 360'. Bi'k the outer 
poims m ~Plot wi1b ftaaina."Pioceed to Step 9. 

~ r~uutJc•riu the vegetation and 
~qedawidtln the sample plot. 
Sample die wptadoD in each layer or stratum (i.e .• 
aee, IIPDnl. sbrub, borb, woody vine. and bryo
phyte) Wkhla dJe pJol uaial the following proce
dulel fareacll wpradw stratum and enter data on 
appftJplialc data lbeec (tee Appendix B for exam
ples of dala abeet): 

l)H,....,. 

A) Simple dais lll'llWD using corresponding 
tppiOD! 

(I) Plac COIDIIIUnity tran.sect sampling 
appmecb: 

(a) Select one of d1e following designs: 

(l) £i&bt (8) - 8" x 20" sample 
qudraD (two for each sampling 
unk within the circular plot); or 

(U) Four (4) • 20" x 20" sample 
qUidrats (one for each sample 
unit widdD the plot); « 

(W) Four (4) • 40" x 40" sample 
qudraD (one for each sample 
unit). 

(}low: AlremaJe ahapel of sample quad
I'MIIm ~le pmvidcd they are 
WmUar in Ilea to cbole listed above.) 

(b) Randomly 1011 die quadrat frame 
into lbe Uadenrory Of the appropri
• Simple unit of the plot. 

(c) Reccnl pez1:CIU areal cover of each 
plant species. 
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(d) Repeat (b) and (c) as ~uired by F) Designate the indicator status of each domi-
the sampling scheme. nant 

(e) Construct a species area curve (see 
example, Appendix C) for the plot to determine 
whether the nUmber of quadrats sampled sufficient
ly teFCsent the vegetation in the stratum; the num
ber of samples necessary~ to the point 
at which the curve levels off horizontany; if ncces
'Uf.· sample additional quadrats withm the plot 
until dle curve levels oti 

(f) For each plant species sampled. deter
mine the averap percent areal r.ovcr by S\1DIIJlina 
lhe percent areal cover for all sample quadrats wilh
in the plot and dividinc by the totll number of 
quadrats (see example, Appendix C). Proceed to 
substep B below. 

(2) Flud l1ltBval sampling approocla: 

(a) Place One (l) • 40" X 40" sample 
quadrat centered on the transeCt 
point 

(b) Derermine pe=ncaralcoverap for 
each species. PIOceed to substcp B 
below. 

B) Rank plane species by their averaae percent 
areal cover, bepnninJ with the most abundant spe
cies. 

C) Sum the pen:ent cover (fixed iniCJVal sam
plina ap~h) or averap percent cover (plant 
cammumty triDSCCt samplinJ approach). 

D) DelermlDe the dominance dueslloJd number
the number at which 50 pen:ent of the toral domi
nance measure (i.e., total cover) for the sii'ICUID ia 
represen&ed by one or more plane specie• when 
ranked in delcendina order of abundance (i.e., 
from most to least abuitdant). 

E) Sum the cover values for the ranked P.lant 
species beginnina with the most abundanc undl1bc 
dominance threshold number is immcdiately 
exceeded; these species contributin& to~~ 
the threshold number are considered donlinaDu, 
plu.r any addkional species represendnalO percent 
or more of the total cover of the stratum; denote 
dominant species with an ISlerisk on the appropri
ate data form. 

~ (mosses, homed liverwons, 
and aue liverworts): Bryophytes may be sampled 
as a separate stratum in certain we1lands, such as 
shrub bogs, moss-lichen wedands, and the wetter 
wooded swamps, where they are abundant and rep
resent an important component of the plant commu
nity. If ucatecl as a separate stratum, follow the 
same procedures as listed for herb stratum. In 
many wetlands, however, bryophytes are not abun
dant and should be included as pan of the herb stra
tum. 

3) Shrub srramm (woody plants usually becween 3 
and 20 feet ran, incluclina multi-stemmed, bushy 
shrubs and smaU D'CCS below 20 feet): 

A) Determine the ~nt areal cover of shrub 
species within rhe enure plot by walkinc through 
the plot, lilting all shrub species and esdmating the 
pert'Cil~ areal cover of eadi species. 

B) lndlcue the appropriate cover class (T and 1 
duouah 7) and its coneaponding mi!!Points (shown 
in parenlhe•) for each species: T • <1'1 cover 
(Nooe); I • l-5'1 (3.0); 2 • 6-15'1 (10.5); 3 • 16-
25'1J (10.5); 4 • 26-50'1 (38.0); 5 • 51-75'11 
(63.0); 6 • 16-9S'IJ (8S.5); 7 • 96-100'11 (98.0). 

C) Rank shnlb species acc:ordin' to their mid
points, from highest to lowest midpo1nc; 

D) Sum the midpoint values of all shrub spe
cies. 

E) Determine the dominance threshold number
the number at which 50 percent of the total domi
lllllCO measure (i.e., cover clUJ midpoinll) for the 
suuum is tep~Uented by ooe or men plant species . 
when ranked in descendina order of abundance · • 
(i.e., from most to least abundant). 

F) Sum the midpoint values for the ranked 
sbn:~ species, bepnnina with the most abundant, 
undl the dominance dueshold number is i1111nPAtiate
ly exc:ccded; these species are considered domi
nanu, plu.s any addittonal species represendnf 20 
percent or more of the total midpqinr values o the 
s&ranun; identify dominant species (e.a., with an 
asterisk) on the appropriate data form. 
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G) Dealpate the indicator status of each domi· ( 4) Rank species according to their total 
Dlll1. basal area. in descending order from largest basal 

area to lowest. 

A)PltJf411efJ&tl ~ 

'l1dt _..lqae ilnolYel atlbUabiq a sam
ple a1t wlddllldae JO..Ioal ndhla umpte plolllld 
a.ellf•••laull-r6dle-. tiy bdvklual IDd., llpOCIIt Bull .. fGr indMdullnea can 
be ••lnd~Jbr _,a bualuu IIPI ar 
~ .,_. .............. bn:ut bOIPI 
(M) wlila 1 .. 2 llr llpl IIIII CODWJnlq di"'*" 
10 bull ....... &be fcnlala A • .S2t4 (when A 
• bull--. •• 3.1416. rad d. clbb). TbiJ IICb· 
atque ., ....... 11410 die plodea technique if 
Oldy oaepenoe II performlna a comp~benlive 
deltnntnadca. 

Tbe plol technique involves tho foUowinJ .. 

(S) Ca1cu1ate the tDtal basal area value of all 
aecs in the plot by summing the total basal area for 
all species. 

(6) DetermiDe the domirwn ttees species; 
dominant species 1ft those species (when ranked in 
descendiq order IDd cumulatively totaled) that 
immedialely exceed SO percent of the total basal 
area value for the pJol. plus any additional ~ies 
comprisinl 20 percent or more of the total basal 
area of the plol; recan1 the dominant species on the 
8ppiOJJl'ia dasa fenD. 

(7) Designate the indicator status of each 
domiaant (i.e., OBL. FACW, FAC, FACU, or 
UPL). 

B) Plodas Samplbtg T~chnique 

1bis technique involves determining basal 
na by~ a bualuea factor (BAF) prism (e.g., 
BAP fO for ibe Bul) or ID IDP gauge to identify 
individullaees eo lmllf.R dii!JM'!'el' at breast height 
(dbb) or bull ana. 1bJIIPPIOICh is plotless in that 
bel wilhilliDd beyond t&e 3().foot radius plot are 
recxWed dependina on dleir dbh and distance from 
the samplinJ point. 

(l) Standina near the center of the 30-foot 
ndiua plor. hold the priam ar anale gauge directly 
over the center of tho plot at a constant distance 
from abe eye and reconl all uees by species that are 
"liabled in," while rotatlna3W in one dilection. 
(Nor.: Trees witb multiple uunks below 4.5 feet 
ahouJd bo counted u two ar men uees if all trunks 
are •aiprecl la. • If trunks split above 4.S feet. 
count u one aee if •siahtecl in." Sighting level 
should. approximate 4.s- feet above tbe ground. 
With bolderline trees, every other tree of a given 
species should be talliecl.) 

(2) Meume tbe dbb of all "sigbced in" trees. 
(No~: This should be done u aees are sighted.) 

(3) Compute basal area for each tree. (Note: 
When dbb wu measured. apply the fonnula A == 
Jte12/4. whae A • basal mea. z • 3.1416, and d = 
dbh. To expedice this calculation. use a hand calcu
lator inao which the following conversion factor is 
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stored • 0.005454 for diameter data in inches or 
0.78.535 in feet. Basal area in square feet of an 
individual tree can be obtained by squaring the tree 
diameter and multiplying by the stored conversion 
factor.) 

(4) Sum the basal ueas for individual ttees 
by species, then rank tree species by their total 
basal uea values. 

(S) Deaermine the dominance threshold num
ber by summing the basal areas of all tree ~es 
(tolal basal uea for the "plot") and multiplyma by 
SOpen:ent. 

(6) Sum the basal area values for the ranked 
tree species. bepming with the ~value, until 
the dominance threshold number as immediltely 
exceeded; aU sPeCies con1ribulingto surpassing the 
thtesbold number are considered dominaats, plus 
any species zepresenling20 ~tor more of the 
total &aSil area for the "plot. (Not6: If it is fell tblt 
a reprcsencative sample of the ueea bu DOt been 
obtained from one wly, additional tal1ia can be 
obtained by movina perpendicular from the cen~er 
of the plot to anolhli areL) DeDOie dominant ~pe
cles with an uterlsk on the appropriate data fanll. 

(7) Desipa1e the indicator status of each 
dominant (i.e., OBL, FACW, FAC, FACU, or 
UPL). 

After derennininl the dominants for each IU'IlUID, 
proceed to S1ep 10. 

~DilmnlM WM,.,. ~ 
vtge~rioll II""'· Wbcn more than $0 Per'· 
cent of the dominant species in the ~le plot 
have an indlCitOI' status of OBL. FACW, and/or 
FAC. hydlophytic vegetation is pmsent. Complete 
the vepwiOD Section of the summary data sbeet.lf 
the veptadon fails to be dominated by these typeS 
of speci~ the plot is usually not a wetland. bOw· 
ever, it may constitute hydrophydc vepcation 
under cenam cin:umscances (see the problem area 
wetland discussion, p. 55). If hYCiropbytic veaeca
tioo is pment. proceed to Step 11. 

~D1111'111l111 MIMIMr IM lrydrlc soU critirtid-iiit. Locate the sample plot on a coun'l 
soU survey map, if possible, and determine 1he soil 
map unit delineation for the piCK. Usina a soU aua· 
er, probe, or spade, make a soU hole at least 18 
inches deep (2·3 feet to best characterize most 

soils) in the sample plot. Examine the soU charac
teristics and compare if possible to soil descriptions 
in tbe soU survey report If soU colon match those 
described for hydric soil in the ~epon. then recon:l 
data and P.fOCeed to Seep 12. If not. then check for 
hydric soil indicators below the A·horizon (surface 
layer) and within 18 inches for orpnic soils and 
poorly drained and very poorly drained mineral 
soils with low permeability rates ( <6.0 inches/ 
hour), wilbin 12 inches for coarse-textured poorly 
drained and poorly drained mineral soUs with 
high permeablftcy rates ~6.0 inches/hour) and 
wilbin 6 inches for somewhat poorly drained soUs. 
(]low. If the A-horizon extendS below the desi~
ed depth. loot immediately below the A·bonzon 
far sips of hydric soil.) If hydric soil indicaton 
are pmeat (see pp. 13·15),list indicators ptesent 
Oil data form and Proceed to Step 12. If the soU has 
been plowed or oiherwise altered. which may have 
eliminalld these indicaton, proccecl to the section 
on disturbed areas (p. SO). lf field indicaton ue 
DOl present, but available infonnation verif"aes that 
tbe hydric soU criterion is met. then the soil is 
hydric. 

Comple1e the soils section on an appiOJ'riate data 
sheet. (CAUTION: Become familiar wath proble· 
made hydric aoila that do not possess good hydric 
field inillcaJan, such u red parent material soils, 
some sandy soils, IDd some floodplain soils, so 
tblt lbele hydric soils ue nCM misidentified as non
hydric soUl; see the section on problem uea wet
lands, p. 55.) 

~. Dttermlne wlaethlr IM w11land 
~qt~ro"'iiiifcrlilrltJn II ""'· Examine the sample 
plot for lndlcaton of wetland hydrology (see pp. 
17-19) and review available 1eCOide4 hydrologic 
information. If one or mcne indicators of wedand 
hydrology ue materially present in the plot. then 
the wedlnd hydroloay criterion is met. Available 
hydroloaic data may also verify this criterion. 
Record observations on 1be appropriate data fonn 
and proceed to Step 13. If no sui:h indicaton or 
evidence exist. then wetland bydroloay does nCM 
occur at the plot; complt.1elhc bjdroloJY section on 
the data sheet. 
~ 

( Stm 1l.MIJU rhe Wllltutd MllrmiiiiJtionfor 
1M ~'· Ex•mine the data forms for the 
plot. When ~_plot meecs the bY'IroDbydc ve~ta· 
tion. hydric son. and wetland bjdmfogy c:ritena, it 
is considered wetland. Complete the sumnwy data 
sheet; proceed to Step 14 when continuina to sam-
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. Determine the wetland-nonwetland 
bo 1M elll'in project arew. Examine all 
comp pies of the data sheets and mark the 
location of each plot on the base map or photo. 
Identify each plac u citbcr wedand (W) or nonwet
land (N) on the map or photo. If all plots arc wet· 
lands, then abe endre project area is wetland. If all 
plots m nonwedandi, then the entire project area 
ts nonwetland. If both wedand and nonwedand 
plots m presem. idendfy the boundaly points on 
the base map or aa lbe pound. and connect these 
points on the map by pnerally following contour 
lines to separa&e wetlands from nonwedands. <;on
firm rhil boundary oa the ground by walking the 
contour lines between cbe transects. Should ano
malies be encoancen:d, it will be necessary to 
eacablisb sban 1I'IDieCU in these areas to refine the 
bouaduy. apply Step IS, and make any necessary 
actjuslmcncs10 the boundary on the base map and/ 
ar on the~ k may be wonhwhile to place 
surw~ or sllbs at these boundar/ points, 
apectally w maddns the boundary for subse-
quenc surveyiJll by enJincen. 

&;c rm-pa Sulptl•l Proced~ 
4.U. Tbe ~ intcn:ept sampling procedure is a 
ftequcncy lnalysia t4 veptadon used in areas that 
may meet die hydric aoilllld wetland hydrology 
crileda (see Pan II. p. 5). It involves fust identify
ina au that may mea die hydric soil and wetland 
hydmlo.JY. crireria wilhi.n thO area of concern and 
lbaa mJniD1 the boundaries of eras that meet the 
hydric soil criterioa. rran-a a eben established 
for IDIIyr.iq veptadon Ul4 detelmining the pres
ace of bydlopfi~ veptation by calculating a 
~ indDx. Saamlo worksheets and a sample 
~ usinif. rbll mothod are presented in Appen
Ciicel 8 IDd ,.apecdvely. 

~ Jltdei&IUY 1M opproximate limits of ,., 'i:tr,., mat 'i1rl hydric soU criterion within 
r1t1 tVetJ of etmeene Gltll sketch limhl on an aerial 
phDtograpll. To help idendfy these limits use 
sources of information such u Agricultural Stabili
zation and Conservation Service slides, soil sur
veys, NWI maps, and other maps and photo
paphs. (Note: This step is more conven1ent to 
perform offsite, but may be done onsite.) Proceed 
to Step 2. 



( Step 1}. Repeat Steps S through 10 for two 
ot11u-if'"tinsects. After completing the three tran· 
sects, proceed to Step 12. 

· , . Stc.P 12. Calculate a mean prevalence indafor 
the -thiee transecu. To be considered wetland, a 
hydric soil area usually must have a mean pn:va· 
lence index <PIM) of less than 3.0. A minimum of 
three transects are required in each delineated area 
of hydric soil, but enough transects an: requin:d so 
that the standard error for PIM does not exceed 
0.20 pettent. 

Compute the mean prevalence index for the three 
II'BJlsects by using the following formula: 

PIM • PIT 
N 

wbele 

PIM • mean prevalence index for uanseca; 
PIT • sum of prevalence index values for all 

ttansects; 
N • total number of transects. 

After computing the mean prevalence index for the 
three transects, proceed to Step 13. 

~ 

/ StqJ 13.'Calculcue the srtwiiJrd deviation (sJfor 
meprevalence index using the following formula: 

(PI1·PIM)2 + (PI2·PIM)2 + (PI3·PIM)2 

N·1 

(Note: See formulas in Steps 8 and 10 for symbol 
definitions.) 

After performing this calculation, proceed to· Step 
14. 

', Step J4. Calcult.w rhe srtw.ltJrd e"or (IX) ofrhe 
miaia prewllence indu using the following 
formula: 

s 
sx•

N 

where 

s • standard deviation for the Prevalence Index 
N = total number of uansects 

(Note: The si cannot exceed 0.20. If si exceeds 
0.20, one or mon: additional transects an: n:quired. 
Repeal Steps 6 through 14. as necessary, for each 
additional transect.) When si for all transects does 
not exceed 0.20, proceed to Step IS. 

~~ _l,. Record jiiUJI mean prevalence index 
valliiTor et~eh hydric soil map unit and make a wet
land dnemaiiUJtion. AU areas having a mean preva
lence index of less than 3.0 meet the hydrophytic 
vegetation criterion (see p. S). One should also 
look for evidence or field indicaton of wetland 
hydrology. especially if there is some question as 
to whether the wetland hydrology criterion is met. 
If such evidence or indicaton are present or the 
area's hydrology hu noc been disturbed. then the 
area is considered a wedand. If the area has been 
hydrologically disturbed. one must determine 
whether the area is effectively drained before mak· 
ing a wetland determination (see disturbed area dis· 
cussion, p. SO). If the area is effectively drained, it 
is considered nonwedand; if it is not, the wetland 
hydroloay criterion is met and the area is consid· 
ered a wedaad. 

Areu when: the prevalence index value is greater 
than or equal to 3.0 (especially peater than 3.S) are 
usually not wedands, bus can, on occasion, be wet
lands. These exceptions m disturbed or problem 
area wedands (see discussion on pp. S0-59) and 
funher evaluation of wetland hydrology must be 
undenaken. When the prevalence index falls 
between 3.0 and 3.5 (inclusive) in the absence of 
sipificant hydlotopc modification. the area is pre· 
sumed to meet the wetland hydrology criterion and 
is, therefore, wetland; the plant community is con· 
sidered hyclropbytlc veptation since the plints are 
growin& m an undrained hydric soil. If the preva
lence index of the plant community is greater than 
3.5, stronger evidence of wetland hydrology is 
required to make a wetland determination. Walk 
throu&h the area of concern and look for f~eld indi· 
cators of wedand hydroloay. If field observations, 
aerial photographs or other reliable sources provide 
direct evidence of inundation or soil saturation 
within 6, 12, or 18 inches depending on soil 
permeability and drainage class for one week or 
more during the arowing season, or if oxidized 
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removal or other alteration of vegetation, conver
sion to agricultural land and silviculture planta
tioos, and consttuction of levees. channelization 
and draina&e systems, and/or dams (e.g .• reser
voirs and beaver dams) lhal significantly modify an 
ll'ea's bydroloiJ. In eases where recent human 
acli'Vities bave caused tbese changes, it may be 
necesaay to delermint me date of the alteration or 
CDII'ftnioo for lepl pur= (Now. If the activity 
OCCIIIDd plior 10 tbe e ·ve date of regulation or 
other Jurildiction. it may not be necessary to make 
a wetfaDd determination for ~gulatory purposes.) 
In CODii4criDI tbe effects of natural events {e.g., a 
wediDd buricCl by a mudslide), the relative pcnha
aenc:e of the cblnp and whether the area is still 
fuDctioninl u a wetland must be considered. 

4.22. In disturbed wetlands, field indicators for 
one ar more of 1be duee recbnical criteria for wet
Jaclldonlificadoa are usually absenL It may be 
necerary 10 de1ermi.De wbetber the "missing" indi· 
cator(s) (~y wetland hydrology) existed 
priar 10 abel'llioB. To do dab requires review of 
lerill pbalopapbs, exisdn8 maps, and other avail
able i8fonDidOa about die site. and may involve 
evalaldnaa nearby .eference site (similar to the 
odaiAd dlllw:er fl die ooe al&ered) for indicator(s) 
ofdle •thaecJ·~ • 

..U. Wbea a lipiflcandy disturbed condition is 
detiCtOd dudnlaa Gl1llle delermination, the follow
IDa ~ lhoUl be likeD ID detennine if the "miss
lni" ir.idiCIIOI(s) wu pruem before alteration and 
wlietber lbe crilllrioD i!l quesdon was originally 
aa Be sum to leCGid ftndinp on the appropriate 
dill fcma. After c:ompledn& the necessary steps 
below, lltUI'D 10 the applicable Step Of the ODSltc 
clo1e1111iaadoD medaod beiDa used and continue 
evalUIJbla the ••• cbanlcleriadcs. 

S I lhiD'ItllM wherlwr vegetation, soils, 
h41le belli slgntfkanrly llltered at 

the toStep2. 

s~ whltlter. "Glltred" chatrJc
tlflfiii""' * werltwl critD1tm ill quest/{1n prior ro · 
u fll•NIIDn. Review ex.isdna information for the 

· llU (e.J.,Iaial ~ NWI maps, soil surveys, 
bydrolop: ~ ud previous site inspection 
Je~) coaract lalowledpable persons familiar 
'Wlch tbe aru.IIUI conduc:t 111 onsise inspection to 
build aupponiw evidence. 1be suongest evidence 
iawlvea conaidorinl aU of dle above plus evaluat· 
ina a nciJ'by refezence site (an area similar to the 
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. Scan the areas that may meet the 

hydr s riterion and determine if disnubed con
ditions exisr. Are any significantly disturbed areas 
present? If YES, identify their limits for they 
should be evaluated separately for wetland detmni· 
nation purposes (usually after evaluating undis
tw'bed areas). Refer to the section on disturbed are
as (p. 50), if necessary, to evaluate the altered 
charactcristic(s) (vegetation, soils, or hydrology), 
then return to this method and continue evaluating 
characteristics not altered. (Note: Prior experience 
with distw'bed sites may allow one to easily evalu
ate an altered characteristic, such as when vegeta
tion is not present in a farmed wetland due to culti
vation.) Keep in mind that if at any nme during this 
determination one or more of these three characler
istics is found to have been significantly altered. 
the disturbed area wetland detennination proce
dures should be followed. If the area is not signifi
cantly disturbed. proceed to Step 3. 

- -:::-<.' S~h). Scan the areas that may meet the 
hydiic sorcriterion and determiM if obvious signs 
of werland hydrology are present. The wetland 
hydrology criterion is met for any area or portion 
thereof where, it is obvious or known that the area 
is frequently inundated or saturated to the surface 
during the growing season. If the above condition 
exists, the hydric soil criterion is met for the sub
ject area and the area is considered wetland. If 
necessary, confarm the presence of hydric soil by 
examining the soU for appro~riate field indicators. 
(Note: Hydrophycic vegetauon is assumed to be 
present under these conditions, i.e., undrained 
hydric soil, so vegetation docs not need to be 
examined. Moreover, hydrophytic vegetation 
should be obvious in these situations.) Areas lack· 
ing obvious indicators of wetland hydrology must 
be further examined, so proceed to Step 4. 

--~ 

(-Steo 4l Refine the boundiuy of areo.s that 
meeiiM1i;drlc soil criterion. Verify the presence 
of hydric soil within the appropriate map units by 
digging a number of holes at least 18 inches deep 
along the boundary (interface) between hydric soil 
units and nonhydric soil units. Compare soil sam
ples with descriptions in the soil survey report to 
see if the.Y. are properir map~. and look for 
hydric sod characterisuc:s or mdicators. In this 
way, the boundary of areas meeting the hydric soil 
criterion is funher refined by field observations. In 
map units where only pan of the unit is hydric 
(e.g., complexes, associations, and Inclusions), 

locate hydric soil areas on the ground by consider
ing landscape position and evaluating soil chara~!er
istics for hydric soil propenies (indicators). CNore: 
Some hydric soils. especially organic soils. have 
net been given a series name and are referred to by 
common names, such as peat, muck, swamp. 
marsh, wet alluvial land, tidal marsh, sulfaquents, 
and sulfihemists. These areas are also considered 
hydric soil map units. Cenain hydric soils are 
mapped with nonhydric soils as an association or 
complex, while other hydric soils occur as inclu
sions in nonhydric soil map units. Only the hydric 
soil portion of these map units should be evaluated 
for hydrophytic vegetauon.) In areas where hydric 
soils are not easily located by landscape position 
and soil characteristics (morphology), a qualified 
soil scientist should be consulted. (CAUTION: 
Become familiar with problematic hydric soils that 
do not possess good hydric field indicators, such as 
red parent material soils, some sandy soils. and 
some floodplains soils, so that these hydric soils are 
not misidentified as nonhydric soils, see section on 
problem area wetlands, p. 55.) (Nore: If the project 
area does not have a soil map, hydric soil areas 
must be determined in the field to use the point 
intercept sampling method. Consider landscape 
position, such as depressions, drainageways. 
floodplains and seepage slopes, and look for field 
indicaron of hydric soil. then delineate the hydric 
soil areas acc:ordin&Iy. If the boundary of the hydric 
soil area cannot be readily delineated, one should 
use the quadrat samplins procedure on p. 40.) 

After establishing the boundary of the area in ques
tion, proceed ro Step 5. 

_ Step 5. Derermine whether normal environ
mental conditions are rresent. Determine whether 
normal environment& conditions are present by 
considering the following: 

- 1) Is the area presently lacking hydrophytic 
vegetation or hydrologic indicators due to annual, 
seasonal, or long-term fluctuations in precipitation, 
surface warer, or ground water levels? 

2) Are hydrophytic vegetation indicators 
lacking due to seasonal fluctuations in temperature 
(e.g .• seasonality of plant growth)? 

If the answer to either of these questions is YES or 
uncenain, proceed to the section on problem area 
wetland determinations (p. SS). If the answer to 
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FACW, FAC, FACU, and UPL; see A-'S). Plant 
species not recorded on the lists ~ assumed to be 
upland species. If no regional indicator status and 
only one national indicator status is assigned, apply 
the national indicator status to the species. If no 
rqioDal indicator swus is assigned and more than 
ooe n8lioDaJ indicator swus is assigned. do not usc 
the speciea co caJculate a Pft'valcncc index. If the 
pJam species is on the list and no regional or nation
al indici!OI' swus is assigned, do not use the spe
cies to caladlle the pevalcDce iDdex. For a ITilnSect 
r;, be WJlldfor 11 prjwllence ctzlcultltion, mleast 80 
pm:az tf rhl tJCCIII'mf&a tr111n be plants that have 
bealdelfl#fl«l tlll4 plt.u:etlln an indicator group. 
Oet help iD plan1 idemification if necessary. (Note: 
Unidcniificd plams or plana wilhour indicator stat
u are reconted but are not used to calculate the 
pcevalcnce iDdex.) Proceed to Step 9. 

tC\. CtJlcul4tlrM tottJlfr~ney of occur
~etldt I{J«<ta (or orhD ft.IXDnomic C/Jiego
ry),ftw ltlda WllCIIIDr group of pltJit.u, and for all 
pltJifl tNCia obxtwtl, imd 1!!116' on w Prnalence 
llflla Wortslaut. '1111 fn:quenc:y of occurrences of 
a.,_ speciDI equals rbe number of limes it occurs 
ar the ~Una pOinll alona the 1l'BIISeCt. Proceed to 
Step 10. 

Saep 10. Calt:ultM 1M prewllenc1 indafor the tnl1ISfCt"""' IMfollowlnl/ormula: 

F0 + 2Ftw + 3Fr + 4Ffu + SFu 
Pli • P0 + Ftw + Fr + Fru + Fu 

where 

"' •l'ft:valence ladex for transect i; 
F0 • Prequeacy of occurrence of obligate wetland 

Ftw • ~of occurrence of facultative 
wedlnd species; 

Fr • Fnqueacy Of occ:umnce of facultative 
~ 

Ffu • Flequeacy of oc:cunence of facultative 
upland species; 

Fu • Frequency of occurrence of upland species. 

After caJcularin& and recording the f"'valcncc index 
for this tranSeCt, proceed to Step 1 . 
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ono allel'ed before modification) for field indicators 
of the three technical criteria for wetland. If a 
human acrivity or natural event alteml the vegeta· 
don, proceecl to Step 3; the soUs,f.roceed to Step 
4; tbe hydrology, proceed ro Step . 

1!9 3. DetermiM whether hydrophytic ~geftJ
doia pTiWIJklly occurred: 

1) Describe the 1Y/M of allotllio11. Examine 
the uea and describe tbe type of alteration that 
occurrecl. Look tor evidence Of selective harvest· 
inJ, cleucuuinJ, bulldozlna, recent conversioa to 
qriculcule, ar Odler acdvities (e.,., burning, disc
ina. tbe presence of buildinas. dams, levees, 
roads, and paddnJ lots). 

2) Deul'lfllM rlrl fliiiJrozillttM dtJte wlwll t1w 
allmJtio11 occurred If~. Oleck aerial pbo
ro~bs, examine bulldina permits, consult with 
local individuals, and review other possible sourc· 
es of informadoD. 

3) Dtlcribl 1M e/ltctl Oil tltc Wftllldoll. 
Oenerally describe bow the recent acdvules and 
events have alfecled tbe plant communidea. Con· 
lider abe folJowiDa: 

phy) similar to the area in question prior to its alter· 
ation. Be sure to record the location and major 
characteristics (vegetation, soils, hydrology, and 
topography) of rhe reference site. Sample the vegc· 
tarion in this refen:nce area uslna an appropriate 
onsitc determination method to determine whether 
hydrophytic vegetation is present. If hydrophytic 
vepWion is present at die reference site, then 
hydzopbydc wgeiBdon is presumed ro have existed 
in rbe altered area. If no inclicaton of hydrophytic 
vegeW.ion are found at the refcmlce site, then the 
oripnal vepralion at rbe project uea is not consid
ered hydrophydc: veptatian.lf soils and/Or hydrol
oay also bavc been cUmarbecl, lben continue Steps 
4. 5,1Dd 6 below, u necessuy. Otherwise, return 
ro the applicable 11ep of the onsite detennination 
IDI:lbod lieins used. 

~ DetermiM wheiMr or not hydric soils 
piW#Dulq occumd: 

1) Ducrlbe 1M type of altel'tlliora. Examine 
the area and describe tbe type of alteration that 
oecund.lAok far evidenc:e Of: 

A) dqosirltm of dredged or ftll mtJterial 
or NIIIValsllliiMnltl.doll • Ia many cases the ~res
ence of fiU matalal will be obvloul. If so, it will be 

A) Hu an ar a ponioa of dle uea been necellll)' to cUa a bolo to reiCh tbe oriJinal soil 
clealedolwpratiaa? (IOII'Ie1iiDel sevaat feet deep). Fill material wiU 

8) Hu only oae layer of the plant com
munity (e.a.. 11'101) been n:movecl? 

C) Hu aelecdve blrvesrina resulted in 
the removal of some species? 

liJ!Idl be a ditfemnt c:oJar ar tmaure than the orip
naliOil (~ wbeD flU ll8dll bas been obtained 
from similar 11e11 oalile). Look fcw decomposing 
vepadoa betweiD soil layers and tbe presence of 
buiied orpak: or b)'4dc miaeralaoillayen. In 
acaetinJ ar neeDily fcxmed undbin in riverine 
sitlallions, die 10111 may IUPPDft llydrophytlc vege-

D) Hu the veptadon been bumect. tadon but liCk b)'drlc IOU taticalan. 
mowed. or heavily pued? 

B) praence of 11011tW:IOdy debris at the 
E) Hu tbe veptatioD been ~ 1111/tJ« • 1bil CID only be appliecl in ueu where 

flU, dreclpclma1lrill. Cl' ltiUCtUm? ..._11ae ari~ 10111 do DOC can11ln lOCka. Nonwoody 
debris mcludea ltcml lUCia u rocks, bricks, and 

f) Haft inauaed water levels ~e~ulled CODL.ftte tiqmenta. 
in lhe dcadl of aU ar SCJ~D~ of tbe veptldaa? 

4) DetDIIIJM WMIIID' * tWS ,. hydro. 
plrydc veJIIIUioll colftlrllllllriu. Develop a lilt of 
species dial pll'llously occunecl at the atte from 
exisdDJ iJlfcll'madaD. if poaaiblc, and derermine 
praence of bydJophytic wptation. If lie-specific 
aata do DOt Uist. evaluate a neipboriq undil· 
Nrbcd uea (reference site) with characteristics 
(i.e., vcptatlon, soils, bydmloaJ, and &opopa· 

C) subsurface plf1Wl111 • Hu the area 
n=ndy been plowed below tbe A-horizon or to 
dcprbs of J1U1a dwllO iacbel? 

D) removal of 1111'/Gee ~aye.,- Has the 
surface soU Ia~ been l'eiiiOWd bJ ac:rapina or nat
ural landslides? Look for bare 1011 suifaces with 
exposed pllm 10011 or ICIIpiiCII'I on the smface. 
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below the A-horizon and within 6-18 inches 
(depending on soil penneability md drainage 
class). Be sme to reconl the color of the soil 
mauix, presence of an organic layer, presence of 
mottles or gleyinJ, and/or pteaence of iron and 
manpnae coaacdoas. (Now. When the flll mate· 
rial is a thick Ia~. it might be necessary to use a 
backhoe or posthole diuer 10 excaviUC the soil pit) 
If USGS topoarapbic: maps indicate distinct varia
lion in rbe area's ~y. this procedure must 
be applied in adl pamon d the 8IU chat ori&inally 
had a d.if'feft:nt surfilce elevation. . 

C) plowd soils - Determine lhe deplh to 
which the soU hu been disturbed by plowing. 
Look for hydric: soil characteristics immediately 
below this dcpdl. 

D) mnoved SUf/flCI laytn • Dig a hole 
18 inches deep and de1el"mine whether the entire 
surfla: layer (A-borimn) bu been removed. If so •. 
exammc cbe 1011 immediately below the top of the 
IUbsmfJce layer (8-barizon) for hydric soil charac· 
taisdcl. Alan altemadve. examine an undisturbed 
IOil of lbe 11111e 1011 seriel occurring at the same 
fOpOplpbic posidoll in an immediately adjacent 
uncliJtl&rbed iefennce uea. Look for hydric soil 
lndicaun Immediately below the A-horizon and 
wimta 18 lnchea of tbe surface. Reconl and use 
cbele data to delermiDe ~ presence of hydric soils 
in aabscep 5 below. 

S).ll$rmiu whetlttr hydric soils were 
,~.~~,.,..,.- t11 llw tn./«1 tnt~ J»!' to dltt!ratlon. Exam
ine me available data IDd delllmme whedler indica· 
ton of hydric soUl were formerly present If no 
ln4icaton and/or evidence of hydric soils are 
founcl, die aripw IOiJa ue considered nonhydric 
soils. If lndic&IIXI uMot evidence of hydric soils 
an fouad the hydric IOiJ cri1erlon has been met. 
Conlinue to Step 5 if bydn)loo also was altered. 
Ocberwise. neon~ decision anclietum to the appli
cable step of lbe onsire delamination method bemg 
used. 

_S~ D•l"'lliM wMrher wetltuul hydrology 
uiifiiiPri.or to altertUion or wlttther w~tland 
hYtlroloo stUl ulstJ (I.e., is the area ejf~ctively 
tfnliMI1?}. To determine whether wetland hydrolo
IY still occ:un, praceecl to Step 6. To dctcnnine 
whether wetland hydroloay existed prior to the 
&Iandon: 
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1) Describe 1M type of GluTtUID11. Examine 4) Charoaerlu IMitydrolofY 111111 prtvlo&~~· 
tho ua and describe the type of alteration that ly alste4 at lhr tli'IIJ. Obtain and JeCOrd all possible 
OCCUIIed. Loot for eYideacc Of: evideucc that may be useful for characterizina the 

previous bydrolOJY. Consider the foUowinJ: 
A) tlam3 • Hu ze=u consuuc:doo of a 

dam or some aaNIII ewnt (e.J., beaver activity or 
1andslidc) caused tbe 1111 to become increaliqly 
weacr or drier'/ (Note: This activity could baw 
occuned Ill CCJDSidellble distance fJOm tbe sile iD 
~ so be awate of and consider tbe impiCII Of....,.. dams in the watersbed above tbe project 
IRL) 

8) ,...,, dll;u, 111111 limllllr $II1ICfiiiW. 
Haw Jewel ordiba been leCeDI1y CODSIIUCied dial 
pmau tho .. from periadlc CMl'baDk flocxliDs? 

C) dltclta • Have dkcbea beeD recemlJ 
coascructed.alllina tbe .a to drlin mare mpidlJ"' 

D) chtuultllmtlon ·Have feeder snama 
rece~~dy beeD channelized sutllcieDdy to II• tbe 
hqueDCJ a/ordulldoD ofimmdlriaa? 

E).lllllq tfclliiNrlb t1114Jor ~ 
(lluul·lnflllirJ • Rave IWUrl1 cbaDMII or ckint
slonl beelliiCelldy flDed? 

F) dhmlola tB*'"' • lfu ID upllreaiD 
drainlae,...... beeD lbered abat roaukl ia ... 
beiDa cf1vCaed frara cbe ~~~a? 

G) 1roaw1M11tr wltll4rGwtll- Hu ~ 
loGpd 1114 IDiulhe pamplaa ~~far 
~doll·~~lowend 
lbo water taMe cerecl dliiDap pancms? 

2)DIIImtbtt. ~ .. ..,.. 
tlllm#lon oet:lll'ffll. ,,.,.,. Oec:t Mdal pbo
topapba, ccmsult with local individull, and 
m'iew odlerpallible I0\1IaS ~ infonDallca 

3) D•l:rlk. ~of. tlltutldtna Dlt 
1M cmra':f ~lo11_. COasldef tbe ~and 
aeaeraUr cllscrlbe how me observed aheiadon 
atrectecl ibo pmjoct .. 

A) Is the UIIIDO&e frequently or lea h
quently iDIJIIdarerl tbaa pdar to alteration? To what 
cJqree .... wby? 

B) II die cluradoD of inundation and soil 
saturatioll different dian prior to alteratioa? How 
much differeD& and why? 

A) nream or tidal lfllll' data ·If a stream 
or ddal aauP.a station b located near the area, it 
may be possible to calcu1ale elrr4tions rqwesencing 
1be upper limit of wetland hydroloay buecl on 
durllioa of inUDdalioo. Conmlc SCS district offic
es. hJdmloaiJta from the local CS dislricc offices 
or adaer qeDCiel far assistance. If fill material hu 
not been p1lced on the area. survey this elevation 
fmm die oearest USGS bene~ If ftU marcrial 
hu beeR plrad GD the mea. c:GIIlpiJe the c:alcula1ed 
elevadoD wilh elevlliona·sbowa on a USGS topO
~map or any Olbellnii'VOy map that predates 
ito ahaadOG. 

8)/Wd ~lc indlctllon olllitt or U. 
a _,ltborbll Tf/ftlltl Grl4 • Oenain fie14 indica
lOll Of wedlnd h~ may stiU be pzesent. 
Look for Willi' mllb OD aees or adler stnJCtUres. 
clrifc Daa. aDd ctebda dlgai~(see p. 17·19 for 
addhloaal ~ bdcatOn). If ·acem undis-
ubed ... II'Oift ibe IIIDe position. 
have cbe .._IOUI (cbeck mrvey map), and 
are simUar1y lDtlueacecl by the same sources of 
immdatioD. look for wedarid bydrolol)' indicators 
illtbeseareu. 

C) arltll pltorograplll • Examine aerill 
Dbo1otnpiii1Dd dllei'IDiile whether tbe area bu 
beea fnuilda1ed or saturated durin~ tbe arowlnl 
..... Consider tbe dme of the year dw die aerial 
pbotoarapbs were tateo IDd use only photoarapbs 
ralcen paiiw 10 lltollteradon. 

D) lrl&torlctJl r«orrll· Examine blstorical 
IICOids far evidence that lhe area hu been periodi. =undated. Obtlia copies of any sue& infor-

E) NarlofttJI Flootiii&IIII'GnU Ag1ney 
flood lflllPI • Determine tbe previous freguency of 
immdalicill of tbe ua ftc:m liadonal tloodl maps (if 
availlble). 

F) loct.Jl goVtnll'llelll ojJlclt.Jll or other 
bwwlt!dfltlbll lndlvldUIIII • Contact indlvicluals 
who mi&ht have knowledp tlw the area wu peri· 
adica1ly inundaled Cl' lllUiated. . 
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3} Characterize the hydrology that presently 
exists at the area. The followinr, sequence of 
actions is recommended: 

A) Rev~w existing information (e.g., 
stream gauge clara. groundwater well data, and 
recent observations) to learn if data provide evi
dence that wetland hydrology is still present. 

B) ExDminc early spring or wet growing 
season aerial photographs for several rtcenr years 
and look for sign.r of inundation o.ndlor soU satura
tioll. (Note: Lqe-scale aerial photographs, 
1:24,000 and larpr, ue Jnf'crred.) These signs of 
wemen indicate thai tbe area still meets dle wetland 
hydroloaY criterion. If these signs are observed, 
~tum 10 me applicable step of the onsitc detennina
tion method beina usec:L If such signs are not 
present. then one should conduct an onsite inspec
tion as follows. 

C) [tUp«t 1M site on the ground, wolc. 
for field Wlklllon of wetland hydrology. and 
assess clttuages ill dw plant contmUIIity, if neces
SIVY. If field indicacon of wetland hydrolOJY 
(ncludi.q hydric 10il morpholo&ical charactens
tica) ue pze~ent. cbca wetland hydrology exists; 
leiUI'D co che ~liclble srep of dte onsire derennina
don method bein& uted. If such indicators are.lack
iq. thea examioe rbe vepcation following an 
appropriate onsite determinacion method. If OBL 
&Del 'FA.CW plam spec1e1 (especially m che herb 
sntUm) are domioam or~ throughout the 
site ud UPL specie~ a abient or not dominant, 
che uu is considered 10 meet lhe wetland hydrolo
IY c:rilerian and reniains wetland. If UPL species 
predomiaase one or more strata (i.e., they ~present 
IJlCln dwl ~ ~nt of tbe dominants in a given 
stratum) and no OBL sPades m present. then the 
area is COIIIidend effecclwly drained and no longer 
wetlutd. If rho vepwian differs from the above 
situatiofts. tbea cbe vepradon ac this site should be 
compa~M If possible with a nearby undisturbed 
m=ac:e mea. 10 poceed 10 subscep 3D; if it is not 
poaible co evaluase a refemlce site and the area is 
diccbed. c:haaDCiized or tile-drained. go to substep 
3E, or else ao to subslep 3F. 

D) l..octla a ltl!lll'by Ulldlsturbed reference 
site widr vegettzlion, soils, hydrology, and topogra-
phy similaT to the= Ql'l!4 prior to its alteration, 
aamJM the wg1 (/oUowi11g an appropril:ltt 
oll.tite delbtetnion metltod}, and compare it with the 
vegttaliDn a1 tM project site. If the vegetation is 
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similar, (i.e., has the same dominants or the sub
ject area has different dominants with the same 
indicator status as the reference site) then the area is 
considered to be wetland •• the wetland hydrology 
criterion is presumed to be satisfied. If the vegeta
tion has changed to where FACU and UPL species 
or UPL species alone predominate and OBL spe
cies are absent, then the area is considered effec
tively drained and is nonwetland If the vegetation 
is different than indicated above, additional work is 
required -· go to substep 3E if the area is ditched, 
channelized, or tile-drained, or to substep 3F if the 
hydrology is modified in other ways. 

E) Determine the "zone of itifluence" of 
the ditch (or drainage structure) and the effect on 
the water ttJble by using existing SCS soU drainage 
guides. Obtain the appropriate auide for the project 
area's soil(s) and collect necessary field measure
ments (e.g., ditch or other drainage structure 
dimensions) to use the guide. The zone of 
influence is the area affected by the dirch. The size 
of this zone depends on many facton including 
ditch dimensions, water budget, and soil cype. The 
guide should help idendtf the extent of the zone u 
well u the water table Within the zone. If the zone 
of influence hu a water table t1w fails to meet the 
wetland hydrology criterion, then dle zone is effec
tively drained and is nonwedand. while hydric soil. 
areu outside of the zone remain wetland If the 
wetland hydrology cricerian is met within the zone, 
the entire area remains wedand. 

F) CoruiMct detailed groiUidwaler snul
ies. Make direct observations of inundation and 
soil saturation by estabUsbina poundwaaer weUs 
throughout the site, beina sure 10 place them in a 
range of elevations so thai the data Ob1liDecl will be 
representative of the site u 1 whole. To maximize 
field eft'on. it may be best 10 coUect dua durina the 
wetter pan of the powina season (e.a., early 
spring in temperate repons). These c:lirecl observa
tions, when made during a nonnal rainfall year, 
should show whether the wetland hydrology criter
ion is met. It is advisable, however, co take meas
urements over a multi-year period. (Note: One 
must be aware of reponal weather patterns. For 
example, observations made durinl a number of 
consecutive dry years may lead 10 erroneous con-
clusions about wetland hydroloay.) · 

If wetland hydrology still exists, return to the 
applicable step in the onsite determination method 
bemg used and continue delineating the wetland. 

Problem Area Wetlands 

4.24. There are cenain types of wetland;; and/or 
conditions that may make wetland identification 
difficult because field indicators of the three wet
land identification criteria may be absent. at least at 
cenain times of the year. These wetlands are con
sidered problem area wetlands and not disturbed 
wetlands, because the difficulty in identification is 
generally due to nonnal environmental conditions 
and not the result of human activities or catastroph
ic natural events, with the exception of newly creat
ed wetlands. Artificial wedands are also included in 
this section because their identification presents 
problems similar to some of the natural problem 
area wetlands. 

4.25. Examples of these problem area wetlands 
are discussed below. Be sure to learn how to rec
ognize these wetlands. 

1) Wetlands domiiUJied by FACU plant species 
(or communities with a prevalence index greater 
than J.SJ. Since wetlands often exist along a natu· 
ral wetness gradient between permanently flooded 
subsntes and better drained soils, the wetland 
plant communities sometimes may be dominated by 
FACU s~cies. Although FACU-dominated plant 
commun1ties are usually uplands, they somenmes 
become established in wetlands. In order to deter
mine whether 1 FACU-dominated plant community 
constitutes hydrophytic vegetation, the soil and 
hydrololf. must be examined. If the area meets the 
hydric soil and wetland hydrology criteria (see pp. 
6-7), then the vegetation is hydrophytic. 

In these plant communities, take the following 
steps 10 make a wetland determination: 

Step 1. Are 2$ percent or more and SO per
celll or less of the dominanr plants in the plam com
munity OBL, FACW, and/or FAC species, or does 
the community have a prevalence inllex greater than 
J .5 and less than or equal to 4.0 ? If the answer is 
YES, then proceed to Step 3. If NO, proceed to 
Step 2. 

Step 2. Is the community located: (I) in a 
depressional or flat area, (2) along a river, stream 
or drainageway, or (J) odjace111 to a more rypical 
wetland pltml community (i.e .• where greater than 
SO percent of the domintlllll are OBL, FACW. and/ 
or FAC, or where the prevalence index is less than 
or equal to J.S)? If YES, proceed to Step 3.1f NO, 
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:Jiant community il usually nonwetland (pro
co Step 3 if any question). Record the dara and 

mum 10 chi: ~litable step of the onsire detcmlina
doa method beiDa used. 

S~ep 3. Are hydric solls present? If YES. 
recorcl tbe clala and proceed to Step 4. If NO, then 
the aa il aonwedand and the plant community is 
001 bJdlophytlc. Record rhe daca and retum co the 
apPHcablo 11ep of the Gillie determination method 
beina ued. (CAUTION: Become familiar with 
probTemadc hydric IOib tbat do not possess &ood 
hydric ftcld iaclicalon, such u red parent IIJIIerial 
soils. aDD IlDdy IOill, and some floodplain soils. 
so that daae bydric soils ue not misidentified as 
nonhydric JOill; see pp. 58-59.) 

s.p 4. Answer tbe foUowina questions: 

1) II dMn evidence of inundation or soU sat· 
urarion duriaa dle ~ason, u indicated by 
aerial pbocoaraphl. bydroloaie data. pre
vious lite illlpections. testimony of reliable per
SODI, or dinlct observadonl? 

2) Are oxidized channels (rhizospheres) 
pmem a1oa.a dae livina roots and mizomes of any 
plams pvwiDa 1ft the area? 

3) Am W~~er-ltliDcd leaves caused by inun
dadon paaa~t In die area? 

U d1e auwer ia YES 10 0111 or more of thete ques
tions. tbeD tbe 11181 1bowin1 thole lipa is a wet· 
land. Recold tbe dala and 18tum to me aps»llcable 
step d die Ollllle detaminarion metbod bein& used. 
U the answer NO co all quesdons, proceed to Step 
5. 

Step 5. Uu one'1 bur pro/asloul judge· 
mtlll illd.lr.nrUIIUII wlwrltD IMP ACU-dotrtbtartd 
comiiiiUiily II 't4Ctltwl or IIO~PWdtln4. COIISid.lr IM 
lollowiltl tpiGiiolu bt ntllkbll tltl$ urermintUion: 

1) Are ocbar indicators of wetland hydrololf 
present? (See pp.17-19.) 

2) Are observations being made durin& che 
dry rime of 1ho year? Would conditions be d.ifferent 
enou&h durlna lbe wener pan of arowina season to 
aft'ect the delerminalion? 
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3) Could this plant community be one of the 
problem area wetlands listed in the following sub
section? 

4) Is the dominant vegetation introduced or 
planted? (Note: If YES, one may choose to evalu
a~e a nearby reference site having natural vegeta
tion.) 

S) Could the plant community reflect succes
sion in a wetland? 

6) Are OBL or UPL species present in sub
stantial numbcn? 

7) If the area is forested. does a nearby ref· 
en=nce aJU (where timber hu not been harvested) 
have a plant community where more chan SO per
cent of the dominant species from all strata are 
OBL. FACW, and/or FAC species, or a plant com
munity with a prevaJenc:e index of less chan 3.0? 

8) b the repon experiencing a series of dry 
yean or tona·term drouaht durina che natural 
hydroJoaic cycle and eou1d vepration be reflecting 
this condition? If so. is hydrophytic vegetation 
praem durin& the wet phase of the cycle? 

9) b the area exposed to wide annual fluctu
ations in veptadon. i.e., wet season vegetation is 
bydrophytic, while dry season vegetation is domi
n8rcd by f ACU and tTPL species? 

1 0) Is die uu desipated as wetland on 
National Wetlands Inventory maps, USGS topo
lflphic maps. or other maps? 

In makin& a determination in these situations. it 
may be advisable co consult a wecJand expert. 
[)ecide whether dle area is wetland or nonwetland, 
record data. and mum to the applicable step of the 
onsire determination method being used. 

2) Et~errreen forested werlandl • Wetlands 
dominated by evercreen trees occur in many pans 
of the country. In some cases. the trees are OBL, 
FACW. and PAC species, e.g •• Atlantic white 
cedar <Cittlmdecyparis rhyoides), black spruce 
(Plcta rrrarltma), balsam far (Abies balsamea). slash 
pine (PiiiUS elllonii), and loblolly pine (P. taeda). 
In ocher cases, however, the dominant evergreen 
trees are f ACU species, including red spruce 



(Picetl rubt111), Engelmann spruce (P. engelnuua
nil), wbire spruce (P. glauctJ), Sitka spruce (P. 
sircuuil), eastem white pine (PilllU sl1'obus), 
pitch pine (P. rigida), lodgepole pine (P. COIIIOntJ), 
longleaf pine (P. paliiSrris), ponderosa pine (P. 
ponderosa), red pine (P. ruinosa), jack pine (P. 
bank.ritula), easrem hemlock (Tsuga canadensis), 
western hemlock (T. heterophylla), Pacific silver 
fa (Abies tJiflllbiUs), whire fir (A. concolor), and 
subalpine fir (A. llls/octlrptl). In dense stands, these 
everpeen trees may preclude the establishment of 
understory vegetation or, in some cases, understo
ry veaetation is also FACU species. Since these 
plant communities are usually found on nonwet· 
lands. lhe oaes established in wetland areas may be 
diffiCUlt to recopize at first glance. The landscape 
position of the everpeen forested areas such u 
depressions, drainapways, bonomlands, flats in 
slopina lal'lln, and seepage slopes, should be con· 
sidered because it ofleri provides &ood clues to the 
likelihood of wetland. Soils also should be exam
ined in these situations. For identification, follow 
procedures for FACU-dominated wetlands 
described above. 

3) Wetltuadl on glacltJJ tlll· Slopin& wetlands 
occur in sJ'Cialecl areas where thin soils cover rela· 
tively impermeable alacial till or where Jayen of 
glacial till have diffe~tnt hydraulic conditions that 
permit poundwarer seepage. Such areas ue sel· 
dom, if ever, flooded. but downslope pounclwarer 
movement keepslhe soils saturaled for a sufficient 
portion of the powinJ season to produce anaerobic 
and reducina soil conditions. Thfs promores devel
opment of hPic soUa and b~bytic veptation. 
lndicaton Of wedand h~loay may be lacklna 
durin8 tbe drier portion of the arowin& season. 
Hydric soil iftdicaton also may be lacking because 
certain areas are so nx:lty that it is difficult to exam-
ine soil cbulcteristics within 18 inches. . 

4) Highly variable setJSolllll werltllltb - In many 
regions (especially in arid and semiarid repons), 
depressional areas occur that may have indicators 
of all tbJee wedancl criteria during the wetter por
tion of the growina season, but normally lack indi· 
eaton of wetland hydrology and/or hydrophytic 
vegetation durin8 the drier portion of the powing 
season. In addition, some of these ueu lack field 
indicators of hydric soil. OBL and FACW plant 
species normally are dominant durina the wetter 
portion of the powina season, while FACU and 
UPL species (usually annuals) mar be dominant 
durin& the drier portion of the powtng season and 

during and for some time after droupts. Examples 
of highly variable seasonal wetlands are pothole 
wetlands in the upper Midwest, playa wetlands in 
the Southwest, and vernal pools alona the coast of 
California. Become famillar with the ecology of 
dlese and similar types of wetlands (see Appendix 
A for readings). Also, be panicularly aware of 
drought conditions that permit invasion of UPL 
species (even perennials). 

S) lntt!rdluull SWQ/e werltw:ls - Along the U.S. 
coastline, seasonally wet swales supporting hydro
phytic veaeration are locared within sand dune 
complexes on banier islands and beaches. Some of 
these swales are inundated or saturated to the sur
face for considerable periods during the growing 
season, while others 111 wet for only the early pan 
of the season. In some cues, swales may be flood
ed ilreplarly by the tides. These wetlands have 
sanely soils dlat generally lack field indicators of 
hydric son. In lddition, indicaton of wetland 
bydroloq may be absent durin& the drier pan of 
ttie powma season. Consequently, these wetlands 
may be difficult to identify. 

6) VegetDled river 'bars and adjacent flats -
Alana westem streams in arid and semiarid pans of 
the coun~. some river bars and flats may be vege
aated by FACU species while others may be colon
ized by wetter species. If these areas are frequently 
inundated for one or more weeks during the grow
in& season, they are wetluds. The soils often do 
not reflect the characreristi~ field indicators of 
hydric soils, however, and thereby pose delinea
tion problems. 

7) VegetlllelljiDts • Vegetated flats are character
ized by a marked seasonal periodicity in plant 
powdl. They are dominated by annual OBL spe
cies, such u wild rice (Ziranitl tJqUQtica}, and/or 
perennial OBL species, such as spatterdock 
(Nuphar lureum), that have nonpersistent vegeta
tive pans (i.e., leaves and stems breakdown rapid
ly during the winter, pmvidin& no evidence of the 
plant on the wetland smface at the beginning of the 
next growina season). During winrer and early 
sprina, these areu lack veaetative cover and 
resemble mud flats; thellfore, they do not appear to 
qualify as wedands. But durin& the arowtng sea
son the vegetation becomes increasingly evident, 
qualifyinf the area u wetland. In evaluating these 
areas. whiCh occur both in coastal and interior pans 
of the counay, one must consider the time of year 
of the field observation and the seasonality of the 
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vegetation. Apin. one must become familiar with 
the ecology of these wetland types (see Appendix 
A for readfngs). 

8) Caproclc limurou wetlands- These: wet
lands an: found in dle Everglades region of south
ern Flcrida. The substtale, commonly called "rock
land.· is compose4 mainly of Miami oolite or 
Tamilmi Jimeltoae with a very thin covering of 
uneoasolidaled IOiliDalerial in places. Plant com
munida IN varied~ frorD saw crass (CIDdi· 
urn jrlwltJlamM.· OBL) aw1hcs to slub pine CPinlls 
elllottll; FACW) foresrcd wetlands. However, 
exotic apcciet wida drier iadicacor statuses arc 
invadinamany ..,., and replacina native species. 
These eJD,tics include Brazilian pepper (Schinw 
~ FAC), ~ (Mdaltuca quittque· 
MI'Vls; FAC), ucl Auairalian pines (CtUruuiiUJ 
spp.; FAal). Tbese wetland~ are inundated annu
ally m:llbe Mlel' table 11 at ar near the land surface 
far proloapd ~ u loq u nine momhl in 
plac:es. Hyddc soils my not be snsent in many 
pliCCI iD cbele wcdllldl, Iince submace (consoli
dated maJCrill) pndominaea and little or no soil 
(UIICORIOlidaled llllllerill) may exist. Despite the 
lack of hydric IOiJI iD pllcea, these IICAI ue wet
lands--- dley meet die wedand h)'drolosY cri
terion. 

9) NrNf1 tnt~~ed w«llwb • Thcac wetlands 
include IDINDide (aniftcial) woclanda. beaver· 
anlld wed1nds. ad ocber IWUIIl wedancb. Ani· 
ficial wedaadlmaybopaqaelY or accidenlllly 
created <e.a.. laid impOUDdmenrl, undersized cul· 
vena. irripdoD, ad seep1p from earth-dammed 
impouDdrials) by bumlalelivldea. Many of these 
area will ba¥e fadicasan of wetlllld bydroloaY 
and bydropbfllc wpli(rOD. But dlo 11e1 may liCk 
'Yeical WI CMnclirisdca of hydric 10i1a. since the 
so1ls ha~ jalt reoeady bela iDUDdlw.lllldfor satu
med. Siace Ill of dleao wedlllds are newly esta
bUsbecl. field IDdlcaiJn of one or men of the wer
land idcnli.fk:ldGD crileria may not be rnsent. 

10) End»>l (/IDDdpiiM tl1ld lfllllly soils) • End· 
sols ue \SUilly ,_.,or~ soils dw 

a=.:.~ of Survoy·S~ f;,";~: 
soils ue typical o1 ~Jaina tbroupoul 

me U.S., but • lbo found iD atacill ourwub 
plaiu. aloq ddalwaren. aad iD odler an:u. They 
iDc:Jude IUClJIOill of riwriDe islands, ban, and 
banks aad ftrier.lellU!ed soils of floodplain ten'IC· 
a. Wet endiOII lane • lquic or penquic moiscure 
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regime and an: considered hydriC" soils. unless 
effectively drained. Some entisols are easily recog
nized as hydric soils such as the sulfaquents of 
tidal salt marshes, whereas others pose problems 
because they do not possess typical hydric soil 
faeld indicators. Wet sandy cntisols (with loamy 
fine sand and coarser textures in horizons within 
20 inches of the sw:face} may lack sufficient organ
ic matter and clay tt" develop hydric soil colors. 
When dlese soils have a hue between lOYR and 
lOY and distinct or prominent mortles present, a 
chroma of 3 or less is permitted to identify the soil 
as hydric (i.e., an aquic moisrure regime). Also, 
hydrolo&ic dara showing that NTCHS criteria 13 or 
4t4 (p. 6) are met are sufficient to verify these soils 
as hydric. Become familiar with wet entisols and 
their diagncmk: field properties (see "Soil Taxon<>
my''. U.S.D.A. Soil Sunley Staff 1975 and county 
soil surveys). 

ll) Red pann111111Urial soils • Hydric mineral 
soils derived from reel parent materials (e.g., 
weathered clays. Triusic sandstones, and Triassic 
shales) may lack cbe low chroma colon characteris
cic of most hydric: mineral soils. In these soils, the 
hue is redder than JOYR because of parent materi
als lhat remain red dar cinu;,1fidlionitc extraction. 
so tbe low duoma ~uirement for hydric soil is 
waived (U.S.D.A. Soil Conservation Service 
1982). Red soils m most common along the Gulf
Adalltic Coutal Plain (Uldsols). but are also found 
in the Miclwesc and pans of the Southwest and 
West (Alfisob). in rbC tropics. and in glacial areas 
where older landlcapes of red shales and sand
stones have been exposed. Become familiar with 
these hydric soils and lcam bow to recognize them 
in die liekt (see "Soil Taxonomy", U.S.D.A. Soil 
SUJ'\'Cy Staff 1975 and county soU surveys). 

12) Spodosol.r (evergreen forest soils)- These 
soils, usually uaociatecJ with coniferous forests. 
are common in northern temperate and boreal 
repoos of lbe U.S. and are also prevalent along the 
OUif-Adanlic Coastal Plain. Spodosols have a gray 
eluvial E-horimn overlyina a diagnostic spodic 
horizon of accumulated (sometimes weakly 
cemc.-1) arpnic DJI.tla' and aluminum (U.S.D.A. 
SoU Swvey Staff 1975). A process called podzoli
zatioa is responsible for crcati~ these two soil 
layen. Orplic acids from lbe litter on the soil 
surface are moved downward through the soil with 
rainfall. cleanin1 the sand pains in the first horizon 
then coatina die sand grains with organic matter 
and iron oxides in the second layer. Certain vegeta-
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tion produce organic acids that speed podzolization 
including eastern hemlock (Tsuga canadensis), 
spruces (Picea spp.), pine (Pinus spp.), larches 
(Larix spp.), and oaks (Quercus spp.) (Buol, et al. 
1980). To the untrained observer, the gray leached 
layer may be mistaken as a field indicator of hydric 
soil, but if one looks below the spodic horizon the 
brighter maaix colors often distinguish nonhydric: 
spodosols from hydric ones. The wet spodosols 
(formerly called "groundwater podzolic soils") 
usuall)' have thick dark surface horizons, duD gray 
E-honzons, and low chroma subsoils. Become 
familiar with these soils and their diagnostic prop
enies (see "Soil Taxonomy", U.S.D.A. Soil Sur
vey Staff 1975 and councy soil surveys). 

13) MoUisols (prairie and steppt soils)- Molli· 
sols are dark colored. base-rich soils. The7 are 
common in the central pan of the contenmnous 
U.S. from eastern Dlinois to Montana and lOUth to 
Texas. Natural vegetation is mainly WI arass pra!· 
ies and shon arass steppes. These soils cypically 
have deep, daik topsoil layers (mollie epipedons) 
and low chroma matrix colon co considerable 
depths. They are rich in organic mauer due llrlely 
to the vegetation (deep roots) and rewadda& ol cbe 
soil and organic matter by earthworms, ants, 
moles, and rodents. The low chroma colon of 
mollisols are DOl necessarily due to prolonpd sacu
racion, so be panicularly cueful in makin& wetland 
determinations in chese soils. Become familiar with 
the characteriscics of mollisols with aquic moisrure 
regimes, since they are usually hydric, unleu 
effectively drained. and be able to~ rhete 
from nonhydric moUisols (see "Soil Taxonomy", 
U.S.D.A. Soil Survey Staff 1975 and county soil 
surveys). 

4.26. The steps for making wetland determina
tions in problem area wetlands, except FACU· 
dominated wetlands, are presenll:d below. (Note: 
Procedwes for FACU-dominaled communities m: 
on pp. SS-56.) Application of lhese steps is appro-

priace only when a decision has been made during 
an onsite detennination that wetland indicators of 
one or more criteria were lacking. Specific proce
dures 10 be used will vary according to the nature 
of the area, site conditions, and affected criterion. 
A de=minacion must be based on the best available 
evidence, including: ( 1) information obtained from 
such soun:es as aerial photos, wetland maps, soil 
survey maps, and hydrologic records; (2) field data 
collec:Rd during an onsite inspection; and (3) basic 
knowledge of the ecology of the particular wetland 
type and associated environmental conditions. 
(Note: The following procedures should only be 
appliecl to situations not adequately characcerized 
by the onsite methods in Pan tv. Be sure to record 
necessuy infonnation on appropriase data forms.) 

Seep l.lderuih each criterion to be reconsi
dered and dnemaine rile reason for junher consid
eration. Consider how environmental conditions 
have affected the criterion in question (hydrophytic 
veaewion, hfdriC soil, and/or wedand hydrology). 
If hydrophyuc veaeution is the criterion in ques
DOD and 1he plant community is FACU-dominaled. 
lbeD follow special ~urea presented earlier in 
this leCiion (see pp. SS·56). PrOceed to Step 2. 

Step 2. Documefll avtJI/QIM itformlllion on each 
criruiDn ill question. Examine the available infor· 
matioa and consider penonal experience and 
knowledae of wedand ecoloay and the n.nge or 
normal environmenw conditions of the asu. Con
laet local expens (e.a .• aovernment agencr and 
university setentisu) for additional informanon, if 
possible. Proceed to Step 3. 

Seep 3. DeiD'IniM wlwlher etzela werltwl criteri
on ill q•slion Is I'Mt. If no information can be 
found that demonstrates that the wetland criterion 
iD question is satisfsed. the area is nonwetland. 
(EXCEPTION: ~k limestone wetlands do nol 
meet the hydric soil criterion where limestone rock 
is the pn:dominant substrate; this is an exception to 
thende.) 
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Glossary 

Adaptation • 1be condition of showinJ fitnes~ fer a puticuJar environment, u applied to char-
. acteristics of a str\JC1Uie, functioa. or eniR orpnism; 1 modification of a species that makes it 
mo.n: fit for lq1roduc:tion and/or existence under the conditions of its environment 

Ad~ntitioua mots • Roots found Oil plant stcml in positions where roots normally do not oc
cur. 

Aerenchymous tissue (Aerenchyma) • A type~ plant tissue in which cells aze unusually Iarp, resultina in 
Iarae air spaces in tbc plant organ; such ussues are often refelred to u spoDIY and usually provii1e in· 
creased buoyancy. 

Aerobic • A condition in which molecular oxypa iJ 1 pan~ diO environmellt 

A1ftso1a • Soils bavina sipificandy 11101e clay iD the B.Jiorizon cban in the A·bcrizon and high base status. 

Anaerobic - A condkion iD which molecuJir oxypn is absent (or effectively so) from the environment 

Annual· Oa:urrinl yearly or, u iD annual p!uls. Uvina for only one ye~r. 

Aqualfs • Soils with an aquic or penquic: moislure repme and havina clay accumulalinl in the B-horizon; 
wet Alfisols. 

~nts • Soils with an aquic cw pcnquic moissure zeaimD and laddna distinct soil horizons in the subsoil; '"" 
wet Entisols. ...J 

Aqucpu • Soils with an aquic moiatule rqimc: and showina some soD development iD the B-horizon; wet 
Inceptisols. 

Aq&sic moistule rep • A molstme conditioa UIOCialld wicb 1IDUODII reducin& environment dtat is vir· 
tullly free of dissOlved oxyaen because cbe IOU illltUI'IIed by pound water or by water of dle capilluy 
fringe, u in soils in Aquic suborder~ and Aquic subpoups. 

Aquods • Soils bavlnaan KCUmuJtdon of haa. elumlnum, and orpnic maaer in the B-horizon in addition 
to havin& an~quic mOiltule reatme; wet Spodolols. 

Areal cover· A llleUUle of domiDIIICO that clefal the depee to which above pound portions of planu 
cover the pound surfaa; it is possible for the lOIII areal cover for all strata combined in 1 community or 
for sinJle sttaNm to exceed 100 pacem because: 1) most plam communities c:onsW of twO or men veaet
adve strata; 2) ueal cxwer Is enbi'ated by veptali¥e Ja,a; IDd 3) foUap witbift 1 sinp layer may overlap. 

Disturbed condi.doll • As used haeiD. this tenD Nfen to llUI in wbicb indicaton of oae or more clwacter
istics (veaelllion, soU, llldlor bydJOloJY) bave been sufficiently altered by man's acdvities or natural 
events sou to make it more dlfticult to 1eC0J11be whether or ooc die wetland identificadon criteria 1ft met. 
Artificial \Wdands • Wedlnds =ated by the ICdvides of man, either pmposefully or accidentally. 

Basal area • Tbe cross·secdonal area of a cree trunk measmed in square inches, squn centimeren, etc.; 
basal area is aormally measured at 4.5 feel above pound level and is used u 1 measure of dominance; dte 
most commonly used tool for meuurina basal area is 1 diameter tape or 1 D-tape (then conven to basal 
atel). 
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a.BM • A liae, paerally a highway. unimproved road. or some other evident feature, from which sam
p&Da 'DD.cts cx=d imo a site lor which a jurisdiaioaal wetland dctcrminalion is ro be made. 

Bellcla 1D11t ·A fixed, IDDR: or less pcnnancnl ~faence point« object of known elevation; the U.S. Geo
JoP:at~ (USGS) inssalls brasi capsiD bridp abutments or ocbcrwisc pennanendy sets bench marks 
• c:oa•deiltiDcadoallWionwidc; the elenlions on diCie marks • matDced to rhe National Ocodetic 
Venic:ll 0.. (NOVO). also commonly known u 1111:111 sea lewel (MSL); locadons of these bench marks 
aa USGS IDpOPIPbic mapa me shown u smalllrianps: since the marts are sometimes dcsttoyed by ..-acdoecw ft!Jddan. the existence of any bencb mark: sbould be field wrificd bcfare planning work 
.... ...,. a plldcuJar rafaence point; abe USGS or local sta surveyors ofticc can provide infonna
daa aallleeaislaM:e. eucc locadoa ancl exact elevadCil of beDcb marks. 

II& alill .. All eveac dill occurs u 2-year imervals. 

a. · A ... fllllaad dominated by ericaceoul shrubs (Family ErlctJCeae), sedges, and peat moss 
~:.,.) 1DC1 unally baYIDJa sarurued Wiler rqime or a fomcecl pcadand dominated by ever
.-.-(aiillly spruces and fin) antJI« llldl (UJri% la.rldlriJ). 

........ • Tile poaraphfcal ueajust below tbe IR:dc IUDdla and usually cbuacterized by evergreen --..,.....,.-A _..IUOIIOIIIic JI'OUP of noavucullr plants c:omprilcd of trUe liverworts, homed liver-...., ........ 

....... • loll 00\Wed by lftiDUYial.loeaal. Cl' Giber deposit (lndudina manmade). usually to a depdl ..... ---~~tbeiOium. 
B•lllld-1'111 rwolleD ar enJarpcl ba~a~ ot treea developed in response to conditions of prolonsed in
undldaD 

~ fdW ·A .,.lmawJI.ay above de wacarllble in wbidlwm:ril dran upward from the wa..... .., .... .,..._ 
am• ....._. · ~ bJ wbicb OGD~md orion 1e11 u anelcc:lron donor; in such cases, 
......... fll... ckmOrildacMied. 

a... • 'lllfltlldve lllllilJ Gr IIIUJitkll of a c:a1ar; taamsky of dildDcdve hue u selatecl to arayness: one 
~---·ltNesflcaliw. 

===:.,~:.,m::.;:,~~==~=~ia==:ozs' 
Coraolllkwa ·-lcalilld c:aDl'tlll'ltio ot ebemical ~(e. ... calcimD cadJonale and iron oxide} in 
die fOd:h.'lfa.- or aadull c1 VII'YiDitile, tbape. bildDeu. aac1 color. CODCI'elioos of sianificance in 
~ ..... ._oxides and IDiftii"'O'! OJddea occurrinJilar near die soil surface, which have 
.....,...1111!-~ltld!ll!llllld-....,_.doDsclftucluadaJ wawcableL 

• 
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Criteria· Technical n:quimncnts upon which a judgment or decision may be based. 

Deepwater habitat • Any open water area in wbidl the mean water depth exceeds 6.6 feet at mean low wa-
• in nontidal and t'Mshwater Udal areas. or ia below extmae low water at spring tides in salt and brackish • 
tidal areas. cr the maximum depth of emerging vegetation. whichever is peater. ; 

~~: 

Densicy • The number of individuals per unit area. 

DetrituS • Frapnts of plant pans found on tbe soil sUJface or in water; when fused together by algae or 
soil panicles. chis detritus is an indicatar dlat tbe soil surface was recendy inundaced. 

Diame1er at breast height (dbb) • The widlb of a plant stem (e.J., tree trunk) u measun:clat 4.5 feet above 
the pound surface. 

Dike- AA embankment (usually of eanb) consUUCied to bep warcr in or out of a pven ma. 

Disturbed area- AA ua wbem ve•~ soil. and/or hydmloJY bave been sipific&Dtly altered. thereby 
makinaa wedand deltrmination difticult 

Dcminance - As used heain, refers to the spadl1 extent of a species; commonly the most abundant species 
in each veptation IU'ItWD dW, when rankecl in descendina Older of abundance and cumulatively totaled. 
immt.diately exceocls 50 pen:ent of me total dominaacc IDeiS1ft (e.a., areal cover or basal area) for d\e 
stratum. plus any lddidorial species comprisiDJ 20 perc:em or more of che toea1 dominance measure for the 
sttatum. 

Dominallce measuse • The means or metbocl by which dominance il estabUshecl, includina areal coverap 
and basal area; the toca1 dominance measure ll tho aum total of tbe dominance meuure values for all spe
cies compriliq a p\'ellmcum. 
Dominance dnsbold number -'lbe number at wbicb 50 pen:em fS che toCI1 dominance measure for a given 
suatu111 il...,senrecl bt one or more pllnt IDICia when ranked in dacendina Older of abundance (i.e •• 
from most to least abunCSant); when tbis number il immediuely exccedcd, me dominant species for the 
S1l'ltUID amrealiled. 

Dominlllt ~-For eiCb stratum. dominant~., those thai. when naked in clesc:endina rank or
der and cumulldvely IDIIJecl. immedialely exceecl50 percent rllbe -.1 dominance meiSUie (i.e •• tbe dom
inance tbretbold nUmber). ptUJU;iddldonal apecfes comprisina 20 percent or m.xe of the t.oW domi· 
nance measure for 1he sllllUID. 

Drained. effecdvely • A condition where pouDd or surface water bu been removed by artificial means to 
the point cbat an uea no longer meets rhe Wetland hydtolo&Y criterion. 

Drift line • AD ICCUIIUilatiOR of water-arried debris alq a contour or at me base of veptad.on that pro-
vides direct evidence~ prior inundation and often indicates the cmctional flow of flood waters. · 

Duff -The matted, panty decomposecl. orpaic IUiface la)W fS foauted soils. 

Duralion (of inundad.oa or soil saturation)- Tbo Jenlfh of time dw water stands above the soil surface (in· 
UDdadoo). or that waeer fills most soil pens near tbe soil surface; u used herein, "duration" refers to a per· 
iod clurina the powina seuon. 

Endsols - SoBs of sUpt or ftleent development; common alona riven and tloodplainl. 
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":&llll~~==tlewlaadal.,...._ iD aa~~~a byelllblishina a UUSCCt and counting 
• • Yldou ..... poiats ....... tllllleCL 

AIQ•itbGt...._ • 1'111 '""Dberofdala pvea ,_ specia oa:ars at umple points along a uan-
'.aL .· 

OJei«wliM _,.: .. Ia ..-.clar-'1 II1Un.led IOiJI wbicb ilwoiYOt the reduction of iron, its segre
.......... ~ ._.._ ..... orics a6IDOY'IIbJ lelcbila fmm die aJeJed barizoD. 

OleM .-A._. .. ....a.1 hiD pdlldoD wldch b IDIRifelled by tbe ansence of neutral grey, 
, . Wllila •PA11!1h calca tnuplbe dlialrix or ID moale8 (JPCIU or snib) 11110111 odlcr colors. 
·• ·~ .,:, :'f!1" 

· !!{·~··;==Oramtae.). or Polcelo) and Jl'USliD pJan11 such u sedges (Family Cypera· 
-~- tfUII'CIONe . . . 
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Orowina season • The ponion of the year when soil temperatma are above biologic zero (41 ° F) as de· 
fined by "SoU Taxonomy;" the followmg growing season months aJe assumed for each of the soil temper- . , , 
acure regimes: (1) thermic (February-October); (2) mesic (Mm:h-October); (3) frigid (May-September); (4) • 
ayic:: (June-August}; (S) pergelic (}uly-August); (6) isohyperthermic (1anuary-December); (7) hypenher-
auc (February-December), (8) isothennic (January-December) and (9) iSOIDCSlc (January-December). 

Han!pan • A very dense soU Ja)'el' caused by compaction or cementation of soil panicles by organic matter, 
silica, sesquioxides, or calcium carbonate. for example. 

Hemists • Orpnic soils (mucky pealS and peaty mucks) in which P.lant remains show a fair amount of de
composition; between one-third and two-thirds of lhe fibers are still visible upon rubbing the material be
tween rhe rmprs. 

Herb - Nonwoody (herbaceous) plants includinc graminoids (grass and grasslike plants), forbs, ferns, 
fem allies, and nonwoody vines; for the purposes of thia manual, seedlinp of woody plants that are less 
than du'ee feet in height are also considered herbs. 

Herb sttatum • Any vepwive layer of a plant community that is composed predominandy of herbs. 

Histic epipedon • A 8- to 16-inch soU layer at or near rhe surface rhat is saturated for 30 consecutive days 
or more cfurina the powinc season in most years and contains a minimum of 20 percent organic matter 
when no clay is present or a minimum of 30 ~~of ~anic mauer when 60 percent or more c:lay is 
present; generally a thin horizon or peat or IIIUCk if the soU his 001 been plowed. 

Histosols - An Older in "SoU Taxonomy" (Soil Survey Staff 1975) ~sed or organic soils (mucks and 
~) tbat have organic soil materials iD more than IWf of the upper 32 mches or that are of any thickness 
if overlyins rock. 

Horizon - A distinct layer of soU, more or less pl!lllel with rhe soU swface, having similar properties such 
as color, texture, and permeability; the soil profile is subdivided into the followinJ major horizons: A· 
horizon, characleriled by an accumuladon of orpnic material; B·horizon, charactenzed by relative accu· 
mulation of clay, iron. orpDic mauer, or aluminum; and the C-hcx'izon, the undisturbed and unaltered par
ent material. (Nott: Some soils have an E-horimn, characterized by leachina of organic and other materi· 
al.) 

Hue • A characteristic of color related 10 one of rhe main spectral colon (red. yellow, green, blue~ or pur
ple), or various combinations of these principle colors; one of the three variables of color; each color chan 
m die MunseU Soil Color Charts (Kollmmpn Corporation 1975) mpmscncs a specific hue. 

Hydric soil - A soil that is sannted, flooded, or ponded long enough during the growing season to devel
op anaerobic conditions in the upper pan. 

HydroloaY ·The science dcalins with the properties, distribution, and circulation of water. 

Hydrophytc - Any DIICIOph)'tC that grows in water or on a substrate that is at least J)eriodically deficient in 
oxygen as a result of excesstve water content; plants typically found in wetlands ancl other aquatic habiws. 

Hydrophytic vegetation - Plant life powins in water or on a substrate that is at least periodically deficient 
in oxygen as a result of excessive water content. 

Hypertrophied lenticels - An exaggerated (oversized) pore on the stem of woody plants through which 
JISCS are exchanged between the plant and the atmosphere; serving to increase oxygen to plant roots dur
mg periods of inundation or soil saturation. 
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Nc• · All eveRt. emily. or condldon dw typically chmaerizes a prescribed environment or situation; 
in6 lfDII clllc«ndne or aJ4 in determining wbeibcr or not c:enain stated cimlmstances exist or criteria are 
lllisfted 

Jnund111Ga ·A c:ondidoo in which water lallpCnllly or pcnnamendy covers a land surface. 

Levee· A D1dDial or mamnacte feacwe of the landscape dill restricts movement m water into or through an 
lftiL 

Liaer·1'11e ~plat IDd IDima1 awerial found above tbe duff layer on lhe forest floor. 

Loea ......._ (flooctiDI) • A duradon ciUI in which inundation far a single event ranges from 7 days to 1 ... 
~·Ally plat lpeciea that can bo reldily observed without the aid of op1ical magnification. in· 
dndlaiall aac:ufliplat apec:iu and bryopbytea (e.g •• Sp/tag1111111 spp.), u weU u 1arp algae (e.g. Cha· 
,.. spp.. udl'lll:lll tpp.). 

i. Mlp IIIII· A panloD ~aap dlat depkllu 11e1 bavina same cac•onon cbanctmis1ic. 

Mlldx • n.IIIUIIIOO ....W CCI'I1pOIId of bcxb mincnl and orpnic mauer; matrix color refers to the 
JR&k'llniD' Ollar~ daeiDilln a J'll'liCullr badiOn. 

Micloblll· Pll'lltDiDa • WGik by mlcroorpmam 100 1111111 co be an wish tbe nabd eye. 

Ml.al tall· Airy lOll oonalldna primaily of mineral (sand. aUt. and day) maleria1. rather than organic 
111M*. 

Mallboll· OllldMd IOilt ~ ~ llld pnlriea charlcter1Dcl by deep topSOil (mollie epipedon); com
moo iD dleO..Ptailllottbe We& 

Malpldop:ll....,..._ • A IU\IelUral foa1ure that aids in fitting a spccieJ to its particular environment 
( .. J., b.-lAid ..... ldvlladdoal10011, and aencbymou liHue). 

~ fel&unll • Propllliellllalld to the exterDII Sll'UCtUI'e of IOil (such u cc!or and rexture) or of 
pluis. 

Mou-Udaea wdiDd • A wedaDd dominlaad by mosses (maillly peat moues) and lichens with little taller 
wptadclt. 

MoUia • Sf!M.I• .._... ol difrelul colar or shades of colar interspened within the dominant matrix 
color Ia ad lgr. cliJdac:a IDOla. a ftlldlly an and easily dildn&Uisbed from the color of the matrix: 
~ IIICMl1ll • obvtoalllld 111CK1UnJ il oae ~the outltllldillaleatuftll oftbe horizon. 

Noall)'ddc d ·A IOildllc bu dlmloped under predomlundy aerobic soil cooditions. 
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Nonwetland • Any ana that has sufficiently dry conditions chat hydrophytic vegetation, hydric soils. and/ : , 
or wetland hydrology are lacking; it inc:ludes upland as well as former wetlands that are effectively 
drained. 

Normal circumstances • Refers to the soU and hydrology conditions that are normally present. without re· · ' 
&ard to whether the vepwion has been removed. 

Oblipre wetland species • A plant species that is nearly always found in wetlands; its mquency of occur
mnce in wetlands is 99% or men. 

Ofrsite determination method- A technique for making a wetland determinalion in the office. 

0nsi1e determination method- A technique for makina a wetland delemlination in the field. 

Oqanic soil· See Histosols. 

Overbank ftoodina· Any situation in which inundation OCCUJ'S as a result of the water level of a river or 
sbUm risina abcM bank leveL 

Oxidation-reduction proc:ess • A complex of biocbemicalladions in soil that influences the valence state 
of elements and their ions found in the soil; lonl periods of soil satulalion durin& the powing season rend 
to click anaerobic c:ondidons that shift cbe cmnll pmcea 10 a JeducinJ condition. 

Oxidized rhizosph•s • Oxidized channels and soil surmundinaliving roots and rhizomes of hydrophytic 
plants. 

Paralt material· The unconsolidated and mare or leu weatherccl mineral or orpnic matter from which the 
soil profile is developed. 

Pedogenic - ReWeclto soil·buildina processes oc:currin& wichin the son. ) 
Peraquic moistuze mafme • A soil condition in which mducina conditions always occur due to the presence 
of pound water at or Dell' 1bo soil surflco. 

Perennial (plant) • Uvina far many years. 

Periodically • Used bemln, ro define de1ectable mplar or irmJU)ar IIIUraCed soil conditions or inundation, 
resultina from PODdina of around Walel', pre:cipiwion, overland ftow,~t~am ftoodina, or tidal influences 
that occur(s) wltb houi's, diys, Meks. monthl, or even yean between events. 

Pennanendy flooded· A water m&ime condkion when= srandina water coven the land surface throughout 
the year (but may be absent durina extteme drou&bts). 

Permeability • The quality of the soU that enables water 10 move downward through the profale, measured 
as the number of inches per hour that water moves downward throuah the saturated soil. 

Phase, soil • A subdivision of a series based on fcatun:s such as slope, surface texture, stoniriess, ancl 
thickness. 

Physiololk:al adaptation • A peculiarity of the basic physical and chemical activities that.occur in cells and 
tissues of a species, which msults in it beina bener fitted to its environment (e.a .• ability to absorb nutri· 
ents under low oxypn tensions). 

Plant community ·The plaat populations exislina in a shared habitat or environment 

71 



-~- - -----·-- --·-

PIQ&• JllldodlcaUy flooded wedaDd basta CQIDIDOft iD pans of die Southwest. 

,_...,._ • Modifted IOOCI rilinaabove pound dill may funcd.on u a respiratory organ in species 
,...._..,.._... ilundldon or sail lltUI'adGn. 

RM'h .... • Tbe ~by wbicb suquioxides (llumillum ud bon) ate leached from the A·horizon 
aD4 ~ ia lbe 8-bariliJn. often ..uldaa iD aleadled layer, &be £..hori?.aD. 

~) • Twowaae ~ t,es oflr:atea formed on plants; in wetland plants, poly-
UMaiaMC a.yclnelopdue toexended fJOcJdiDI. 

,...... A•dfrloata wldcla a. wawcoven dae KliJIUI'face. foreumple. in a closed c:le}mssion; the 
__.lin ·· :ued_, byptiCOiadoa, ~arllalllpbadoa. . 

'· ., =e=:r A ooadldaa In wldch _.II naoved flam 1be 101110 slowly that the soU is saturated 
~- -:--IDitbii'OWiftl.._ or ~'~!~~"iN wet b Jona periods ~~U~~rtbaD 7 days. 

~:~,._ W111181d~ fOmldla Upporw-(Nonhlllll Soudt Dakola IIIII west· 
_.,..,;:!.•·~~;i'~tllllillrWidendlfoaada.-. 
•'*.· .. ·~If!!.-... :, -A ll,I(Jt•==--~dle-oflbe~ofoccunencesofallspecies 
I!IN.~:~•• tara ,._CCHDI••IIJ by IWIIPII die pm¥llence index of aU sam-
plttll,•~-~·--·ud&y. 

~-; .... _. • A...._. tblt Ia dllk:all tD idendfJ bec11110 it 1111)' liCk iDdlcaton of wetland hy-
4nlloiP.,....:~ laill.arllldomlnant,_ apeclll• ma11 COIIIPallbliiOftwedlncls. 

4, ':·:.; 

: · ~- · . ...._.·v...e._....flldltd....,.... an ... ...._•euemma~aao • .,_..,materiaL 
QuidJit• ...... ualtlor•lhll var, Ia .U.. lbape. llmllbor, llld lmllpmcniS, depending on the na-
IID'f61111 Qlllklat .Condldanl. Udpmpote ~IlDdy. · 

\. ·:·,··:·· .o-•••··-·...--··-·deiDftniDI!JonexpnJiad aumericaDJ • . , 
: Rllp ·:rt-•-OC!Idtlc-. .......... wblcb a orpaiiiD (e. ... plaDt specla) naturally occurs . 

. :~: ,':;t:rai~Jr::::::::t'.:Z. =-hiD a htal*'to aJDweroxicladoft stale u in the reducdon 

......_ ........ Aa"""• at' basil- for aea. lUCia u poducecl by the Bitterlich sampling tech· -- . 
W • ,. ..... ......_of a lad IUiflce becweeD two poims; coJlecdvely. the configuration of the 
--~;~ ........... hlllludYIIJeyl. 

· . ..,....d ... o'Au..- ·A pocu!hrilJ ofcbe ~ve mechanism ca a species diu resulas in ic being 
liMilfflllil··~( ..... pri)JoDpdliecldolmaDcy). 

ltdiOSjAieae .. 1111 ... at' 1011 ill wbicb ln1ellctionl betweea UvinJ plant 10011 and microorganisms occur • 

.. ...... A..,.., ......... tbfckcomprilecl~ IICODdary IOluble sales. 

Salarlllta'• ._.,add..-.. wlda a lllic bodmD wilblla 30 inches of rbe surface and saturated within 
................. «IDCD ill 1D011 )'ellS; common in playas otche Soudrwest 

I • • 

.. " 



~~ Sample plot· As used herein. an obaervarion point at which a wedand determinalion is made. 

Saplinc • Woody ve4Ctation between 0.4 and 5.0 inches in diameter at breast heicht and areater than or 
equal to 20 feet m heiclu. exclusive of woody vines. 

Saprists • Orpnic soils (mucks) in which most of me plant material is decomposed and the original con
stituents camaoc be recopized; less than one-third of the ftbers remain visible upon rubbina the material 
between tbc finpn. 

Saturated· A CODdition in which all easily drained voids (pens) between soil panicles are temporarily or 
~dy filled with Wiler; sipificant lllUrllion duriJll the powing season is considered to be usually 
one week or IDOie. 
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~-atifc.w ·Tile cum on alfiPh produced wbea pJoaiDa the cumulative number of plant species 
fiitrl!ll Ja .... of·quadms a~ thO cumulative number or atea of chose quadrats; it is used to deter
........ of quadrats IUftlcient to atdequaldy suney lbe herb stmum. 

= ... · _ · hi t.• ·A llblulface layer of soil~ by d1e ac:cumulaDon of aluminwn oxides (with or 
. . . laii'Oiidea) lldcquaic maaer; a diqnosric borizon for Spodasols. . ~· =.w · A ten'Diefenina to the ori&iD, compositiaa. dislribulion. and succession of geologic strata 

. Soalia· A:..,_ or.....,.. used to dele1111ine tfominatw species in a plant community. 

Sabclder (lalls) • SeoaDd bipesc IUOilOII'Iic level ofdac cwaerat U.S. soil classification system. ............ 
..,.,.,.r ..... ,...,. above abe aublttale•IOiliUiflce. 
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Veaetation unit • A patch, grouping. or zone of plants evident in overall plant cover, which appears distinct 
fmiD other such units because of the vegetation's structure and floristic composition; a given unit is typi- , .~ 
cally topOppbically distinct and typically has a rather uniform soil, except possibly for ~latively dry mi
crosites (e.a.. tree bases, old tree stumps, mosquiro dirch spoil piles, and small canh hummocks) in an , : 
otherwise wet BJU or ~lativcly wet microsites (e.g., small depsessions) in an otherwise dry areL ' ' 

Very long duration (flooding) - A duration class in which inundation for a single event is greater than 1 
month. 

Vertisols • Shrinking and swelling dark clay soils; most common in Texas. 

Very poorly drained - A condition in which water is ~moved from lhe soil so slowly mat free water ~
mains u or on the swface during most of tbe &mwinl season. 

Water mark • A Une on vegecation or other upriJht SU'UCtUI'eS that I'CJR"SCnts the maximum height reached 
in an iDundadon event. 

W11er table ·The zone or saturation at the hiabcst averap depth durinsme wettest season; it is at least six 
inches thick IJld persists in the soil far mare than a few weeks. 

Wedands • As used herein, areas that under normal c:in:umstances have hydrophytic vegetation, hydric 
soDs, and wetland hydroloay. 

Wetland boundary • The point on lbe pound at which a shift from wedands ro nonwedand.s occun. 

Wetland de1erminadon • The process by which an ua is identified u a wetland or nonwetland. 

Wetlud hydrology • In ~ terms, permanau or periodic inundation or prolonpd soil saturation suffi
cient to c:zeate anlelobic Conditions in lbe soiL 

Wetland indicator status • The exclusiveness with which a plant species occurs in wedands; the diffe~nt 
indicaror ca~eaOJies (i.e., facultative species, and obUpte wedand species) are defined elsewhm in this 
posury. 

Wooded swamp • A wediD4 dominued by net; a fDI'OIIIld wedand. 

Zane or influence • The area condpous 10 a ditch. channel, or olhcr drainage mucture that is direc:dy af. 
fecledbyiL 
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Appendix A 
Selected Wetland References 

L WETLAND FIELD GUIDES 

Burkhalter, A.P., L.M. Cunis, R.L. Lazor, M.L. Beach, and J.C. Hudson. 1973. AQUATIC 
WEED IDENTIFICATION AND CONTROL MANUAL Bureau of Aquatic Plant Research 
ancl Conuol, Florida Department of Natural~ Tallabassee, FL. 100 pp. 

Chabreck. R.H., and R.E. Condrey. 1979. COMMON VASCULAR PLANTS OF THE 
LOUISIANA MARSH. Louisiana Swe University Center for Wetland Resources, Baton Rouge, LA. Sea 
Orant PubL No. LSU·T-79.003. 116 pp. 

Clark, L.J. 1974. LEWIS CLARK'S FIELD OUIDE TO wn.DFLOWERS OF MARSHES AND WA· 
TERWA YS IN THE PACIFIC NOR1HWEST. Oray's Publlshing, Lui., Sidney, BC. 

Eggen, S.D. ancl D.M. Reed. 1988. WEn.AND PLANTS AND PLANT COMMUNITIES OF MINN£. 
SOTA AND WISCONSIN. US Army Corps ofEnJineen, St. Paul District. St. Paul. MN. 201 pp. 

Eleutrius, LN. 1980. AN ILLUSTRATED OUIDE TO TIDAL MARSH PLANTS OF MISSISSIPPI 
AND ADJACENT STATES. Mississippi-Alabama Sea Orant Consonium. Oulf Coast Research Laborato
ry, Ocean Sprin1s, MS. Publ. No. MASGP-77.039. 130 pp. 

Eliott. M.E., and E.M. Hall. 1977. WETI..ANDS AND WETI..AND VEOETATION OF HA WAD. US 
Amly Corps of Enpneen. Pldru: Ocean Division, Fon Shafter, HI. 344 pp. 

Eyles, D.E.. and 1.L Robenson. 1963. A OUIDE AND KEY TO 11IB AQUATIC PLANTS OF THE 
SOunmASTERN UNITED STATES. USDI, Fish and W'aldlife Service, Bureau of Spon Fisheries and 
Wildlife, Wasbinpm. DC. Cireular 158 (reprint~ Public Heallh Bulletin 286 (1944)). 151 pp. 

Fairbtothen, D.E., E.T. Moul, A.R. Essbach. D.N. Riemer, D.A. Schallock. 1979. AQUATIC VEGE· 
TA TION OF NEW JERSEY. Extension Service, College of Agricultme, Rutgen·The State University, 
New Brunswick. NJ. Extension Bulletin No. 382. 107 pp. 

Faber, P.M. 1982. COMMON WE11.AND PLANTS OF COASTAL CALIFORNIA. Picldeweed Press, 
Mill Valley, CA. 110 pp. 

Hou:blciss. N. 1964. PONDWEEDS AND PONDWEEDLIKE PLANTS OF EASTERN NOR1H AMER· 
ICA. US Fish and Wildlife Service, Wasbinpm, DC. Cilcular 187. 30 pp. 

Hotchkiss. N. 1965. BULRUSHES AND BULRUSHUKE PLANTS OF EASTERN NOR1H AMERI· 
CA. USDI. Fish and Wildlife Service, Washingum, DC. Circular 221. 19 pp. 

Hotchkiss, N. 1970. COMMON MARSH PLANTS OF niE UNITED STATES AND CANADA. US 
Fish and Wildlife Service. Washington. DC. Resources Publication No. 93. 

Hotchkiss, N. 1972. COMMON MARSH. UNDERWATER AND FLOATINO-LEA VED PLANTS OF 
THE UNITED STATES AND CANADA. Dover Publications, New York. NY. 

A·1 



'h 

JlltDc* ~--Conservation. 1988. A FIELD OUIDE 10 1HE WETLANDS OF ILLINOIS. State 
of JIUtril 2AO pp. 

KlussmeM, W.G •• F.O. Lowman, and J.T. Davis. 1974. COMMON AQUATIC PLANTS OF TEXAS. 
Teua AptcW~nxai Ex&casion Service and Texas A&M University System. Publ. No. B-1 018. 16 pp. 

Maae1. D.W. 1981. FRESHWATER WETLANDS: A OUIDE TO COMMON INDICA TOR PLANTS 
OP'1HB NQR111EAST. UniYenity of MasSIChuseus Plaa, Amherst. MA. 245 pp . 

• MIIWIIIIIIIt Y. 19.55. 11m TRUE AQUATIC VASCULAR PLANTS Of COLORADO. Colorado Agri
cu"-' &s,eli•'NII SCIIdaa. ColcndO A.a. and Mecb. Collep. fL Collins. CO. 130 pp. 

Mc0aaall:t.J.I978. VBOETAnON TYPICAL OF ALASKAN WETLANDS. Kenai River Review, US 
ArmJ a.,. ofl!qf""'' Dillricr. Alaska Corpa of Enaineen- 15 pp. . 

Nellaa,I!.N., ud R.W. Couch. 1985. AQUATIC PLANTS OF OKLAHOMA. 1: SUBMERSED, 
PI.OA11NCJ.LBA VED, AND SELECI'ED EMEROENT MACROPHYTES. Oral Roberts University, 
Tufa. OK. Ill pp. 

Olio, N.B. IM AQUAUC PESTS ON IRRlOATION SYSTEMS, mENTIFICATION OUIDE. (2nd. eeL)..,..__ f~!ibllmaior, wa~erud Power Resoun»s Service. Deawr. ro. 90 pp. 

PIMc:aao, O.W. 1969. HOW TO KNOW 11IB AQUATIC PLANTS. Brown Co., Dubuque, lA. 171 pp. 

Scldo1ur~~ D.W. 1916. A FIELD OUJDB TO VAWABLE UNDERWATER AQUATIC PLANTS OF 
'111BGIBATLADS. Mlchlpn Srare Unlvenity, But Lansiaa. ML 32 pp. 

Sm.IMD. G.M. 1976. TIDAL WETLAND PLANTS OF VIROINJA. Vlqinia Institute of Marine Sci
eaae~, ~ Polat. VA. Bdaadoaal s.lel No. 19. 86 pp. 

Stemwn-., L. 1911. A GUIDE 10 PACIFIC WETLAND PLANTS. US Army COJps of Engineers. 

~.J.19'n. A CATAlDO OP VASan.Aa AQUATIC AND WETLAND PLANTS 1HATGROW 
IN OI1.AIICMA. Soutbealem Oklahoma State Ualveniry Herbarium. Durant. OK. ~b. No. 1. 7S pp. 

Tlrvlr, D.Pii.A. locflla. M.J. Mahler, R.L Lazar. 1978. AQUATIC AND WETLAND PLANTS OF 
PLORIDA. -••• of AqUidc PIIDt Raun:b and Control. Flcrtda Department of Namral Resources, Tal
..,.,_, JIL 127 pp. 

11Der, R.W. Jr. 1987. A PIBLD OUIDB 10 COASTAL WE11..AND PLANTS OP nm NORmEAST-
BRN UNIT8D STA"D!S. Uaivenlty of MunchUietll Plen, Ambent. MA. 285 pp. . 

'JW, R.W. Jr. 1911. FIBlD GUJDB 10 NONTIDAL WETLAND IDENTIFICATION. ~land De
_...,,._. R.elcJarcat AnnapoUs. MD aad US Ash lAd Waldlite Service, Newton Coiner, MA . 
.... plal91oolorplla 

US AIIIJJQarpl Gfi!DP*a. Undated. COMMON WE1LAND PLANTS OP SOtmiWEST TEXAS. 
om..-. QaiiiGI...,..._. DliUict. Ollveataa. TX. 

US Anllf.O.i»GIIDJI_... 19'77. WE1LAND PLANTS Of 1HE NEW ORLEANS DISTRicr. New 
Odlaa CDipl allaaiDeell Dlllricl. New Orleans. LA. 

US Arrar 0.~ of Bnllneen. 1977. WETL.-'.SD PLANTS OF 11IE EASTERN UNITED STATES. 
NordlAdaadc:CDrplofEnlinoen Divisi~ New York, NY. PabL No. 200-1·1. 

r··\(·~··. . .. ~_,. . 
) 

' 



f 
r 
' " ., 
:/. 

"'':' · .. :. •' ... . ... . ,.J,':Y..·"·'"··' 

-
US Army Corps of Engineers. 1978. PRELIMINARY GUIDE TO WETLANDS OF THE GULF 
COASTAL PLAIN. US Army Engineer WaterWays Experiment Station, Vicksburg, MS. Technical Re
ponY-78-S. 

US Anny Corps of Engineers. 1979. SUPPLEMENT TO WETLAND PLANTS OF 1HE EASTER~ 
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UNITED STATES. Nonh Atlantic Divisio~ New York. NY. NADP-200-1-1, Suppl. 1. · t 
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cries, Dlinois State Museum, Springfield. n.. 142 pp. 
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U, D.S., and H.B. Correll. 1972. AQUA TIC AND WE11.AND PLANTS OF 1HE SOU1HWEST
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72. 1777 pp. -
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2-1777 pp. 
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MTANIW 
~ a.rraaiW110N IIETHOD' 

o.: ____________ __ 
l'-'"""'!'!1~---------:--- Oounly. -------

- Pllllc.mntunllr ,.,.._-r.iiiii~ib;c;~--.. 1--l·i·--·.._,·_ .. .,..., ... tona.,.fllldncMaak. 
-~~-~---~-~~-~--~~~---~-~-~-----~-.. llllil.-··----·~~~-.........,., 

..,. ..... .... ) 
- 1!!!1!!! !!':!:!·~·~-~lt!.!fllll~ll~...-~~---

~---..----- --- --- u. -------
-- -- tl. ---------- -- 11.--------- , ... ---------- - 11.--------- -- , .. ---------- -- 11.---------- -- , .. ---------- -- , .. --------r-------- --- --- .. --------

1=:====~=~~~~~ . .-.NO __________ _ ----... 
•=tt:-·-;a:. . qlllllftll'llln&t --No_ "'- ·. v._ No_ 

Ollila: ,.._ 
~ ... _ ..... _..,..: --------

...., --No_ 
· . MIIDIC'IIOIMLHiaAfA'ftCNMI)M'ftONALI =•::--No-

'':-: 



..... 

' ' ' ·"-\"·; : .. ~ 

-
DATA FOAM 

INTERMEDIATE-LEVEL ONSlTE DETERNINA110N MElHOD 
QUADRAT TRANSECT SAMPLING PROCEDURE 

(Vegetation Date) 
Field tnvHIIgator(a): ______________________ _ 

Projlct/Site: Date: -------
ApplicantiOwner: State: County: ------
Transec:t t Plat t 
Not•: H a men dtlailed aite~descrip~:-. tion is necessary, use the back of data form or a field notebook. 

DOMINANT PLANT SPECIES 
Indicator 

Herbs (BryophytM) Status Saplings 
Indicator 
Status 

1. 1. ---------- ---
2. 2. ---------- ---
3. 3. ---------- ---
4. 4. ---------- ---
~ 5.--------------
8. 8. ---------- ---
7. 7. ---------- ---
& 8.--------------------
1. I. -------------- ---
1~------------------ -----10.----------------------
11. 11. ---------------- ---
12. 12. ------------ ---
11 13.---------------------
~ .!Ml 

1. 1. ---------------- ---
2. 2. ------------------ ---
3. 3. --------------- ---
4. 4. ----------------- ---5. 5.---------------------
8. & --------------- ---
7. 7. --------------- ---
8. 8. -------------- ---
1. I. ---------------- ---

10. 10. --------------- ---
n. n. --------------- ---
12. 12. ------------- ---
11 13. --------------- ----
we Vlnll 

1.--------------------2.--------------------3.-------------------
~--------------- ----
~------------------- ----
& -------------- ----
~--------------- ---&----------------- ---
~--------------- ----10. --------------- ---

11. ------------ ----
12. ----------- ---
13. ------------ ----
Percllnl of domnant epeciM thalara OBL. FACW, and/or FAC ___ _ 
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DATAPORII 
ln'IRIIEDtA'IUUVIL Oiatl DII-110NIIIETHOD 

VIGITA'IION UNIT.....atQ PR0CEDUR1 .................. , 
,.,.,llllpiDI(I): 0.: -------
~·· a&· sa.: Counlr. . J JIICJ I "IOwiiW. VeQtUIIaft \MI•MN .. UIIIIIII•r· ... ____ :.:.:.:.:.:.:.:.:.:.:._-
--................ ~ • ......,. _ ... bldlcldltaflnn ••fWd noleboolc. 
~---~--~~~-~--~~-----------------~-----~~-------· 

t. ---------- --.. ---------- ---
1. ---------- --... ---------- ---.. ___________ _ 
.. ---------- ---
7. ---------- --.. ---------- --.. ---------- ---

10. ---------- --
u. ---------- ---
11. ---------- --... ----------- --
:ttl. ---------- --... --------- ---UL---------------- ----tt. ---------- ---.... --------- ---.--------- --.----------- ---
~.------------------ ----.. ----------- ---.---------- --... ---------- --.. ---------- --.---------- --•. --------- --.---------- --.--------- --·----------- --
~~------------------ ----
~-~------- --.---------- --.---------- --.---------- ---

-----

.. 

) 



.. Fa. 
........ ~ ...... ili ... tA110NMI1MOO 

YIOITATIOff:•laft•ial..-.MOCIOVRI ........ -~ .... , 
Fil1d~s): Dlle: ------
~·. .. . . -- . Counly: -----
~: .. V~Unl---·-----------,_: I a~dlllllld Ill d-.~ II Mllllurr. Ull .. bdaf dllaform or a field notebOok 

------------------------------------------------

1. ----------- ---
2. ---------- ---a._ ....... ________ ---

.. ---------- --.. ---------- --.. ---------- --
~ --------------- ----.. ---------- ---.. ----------- ---tO.---------- ---

-

--~-~~-~---~---------~--~-----------~-----------

Wo!ldrVIM.,... 

1.----------------------
1. ----------- ---
1. ----------- --.. ---------- ---.. _________________ ----- -
-~--~--------------------~~--~------------------

'!!'! ..... 
1. ---------- --a.----------- ---
1. ---------- --.. ---------- ---.. ---------- --.. ---------- ---
1. ----------- --.. ---------- --.. ---------- ---

--



.. 
;cJ 
·~ · .. 
f· .... 

~· 
~- ~~ 

~- \ " 
1._'\ :1<' 
~ .·. 
~:~;\: 
~-~-.;\ 
i)>•..-'1 

l 

OATAJOMI 
........... fi.&.IVII.OtaiiOIIIIW.U11011METHOD 

VIGITATIOtt UIIT ........ PROCIDURE 
. (f,...) 

FW,,·~·- 111(1): . Dade: ------

~MD::=.:ii = -::·:~~---- ecu.y. ,gi ...... lt ... diiGI/ipta. II~ • ._,.blck of data farm ora hid nolebook. 

~~-~-------------------------------~---------------

~!'!!-!-- ,..~ OMrOpdon) •. jOO~·Iil!!""ioo--------- --.. ~-:-· --------- ---.. ---------- ---.,;· .... · ....., _________ ---... ---------- ---.. ....,. _________ ---
,~ ......,.._ ________ ---

Swnof ....... .,....Ttnlhollt,....._. ........ of ..... ----
--~·----~~~---~~~-~--~~-~~--~---~--~~-------------

,~- ··:. 

•--.--------------- ----' ----------- ---··-· ...,.,_ ______ ---
-~-----------~----~~---~~-----~--~~~~------· 

) 



!"·. 
DATAFORM 1 

INTERMEDIATE-LEVEL 0N811'1 DEIERIINATION METHOD OR 
COMPREHENSIVE ONIITI DftERIINAnoN METHOD 

(Solll ad lfrdrolofW) 

Field lrweltigator(l): Date: ------
P~: Sta•: County:------
~~----------------------------------------lntlrmeela~ Onli1e Determination Me1hod-
CompNhenlive Onllll Delerminatlon Mlthod _ 
T.....cti_Piall_ 
V ........ UnltiiName: Sample• Wllhln Veg. Unit:_ 
NrM: I a mtft dltdld • dllcrlptlon il neceaary, .,.. the biCk of data form or a field notebook. 

~:------------------------~~---------------.... 1011 onlhe hydric 101111111? Y• _ No_ UndMirminld --~--
11 theiOiaHiltoiOI? v .. _ No _HIIIIceplpldon......., v .. _ No_ 
lithe lOll: Moalld? v._ No_ Ollrld? v .. _ No_ 

u.a~ ~~--------------------------
Oiher hJdrle IOillndlcatora: --------------------------------

~:------------------------------------------------
-~----~-------------------------------------------HYDROLOGY 

.... ground IUI'ftalnundalld? v .. - No- Surface waterdlpth: ------...... ........., v .. _ No_ 
Depltto- ltiNingWUirlnpltiiOiprabeholl: ------------
Mille Olhlr ftlld indlciiOrl of uflcllnundlllan or 101 AlUrllion below: 

- Olddlad root ZOftll _w ..... 
-Drift .... 
_ W-obornllldlmln1 dlpoli• 

~~~=-----------------------------

~-------------------------------------------------



~iiiiiiiiii-.!!*!!M ..... 'J!DI!! ..................... " , ............. ·.: -------... ______ _ , .. __ ....., __ ......_ __ 
·~--~--------~----''"-------......... .....__ .:----...;..--

........... -~··~ --------..... _.....,..,........,.;;,.;,.._ 

...,......._··"'~---...•. · -------~__ ......... ---------....... ______ _ 
-~ --.---------:3., • 

-;·~~--.. -.~~--.-.,-.-- .. --.. -.. -.. -- .. -.... -........ -.. --. 

) 

) 



-
DATA FORM 

COMPREHENSIVE ONSITI DETERIIINAnON METHOD 
QUADRAT SAMPLING PROCEDURE 1 

(HII'bl and Bryopbyttl) 

Fllldlnvestlgator(s): Date: ------
Ptojec:USite: State: County: ------

~~•:-----------------------------------------------
Transect•-PlOtt_ VegetatiOn Unit tiName: -~__,--~~--:---
NoM: If a more dltallld alta delcrlptlon iS necessary, use the back ot data fOrm or a field notebook. ----------------------------------------------------

Indicator Quadrat Percent Areal Cover 
Status 01 02 03 04 OS 06 07 06 X RanK' Sp!c!tt 

1. ------------------- ------
2. ------------------- ------
3. ------------------- ------
4. ------------------- -----
~ ------------------- ------
~ ------------------- ------
7. ------------------- ------
a ------------------- -----'· ------------------- ------

10. ------------------- -----
11. ------------------- ------
12. ------------------- ------
13. ------------------- ------
14. ------------------- ------
15. ------------------- ------
18. ------------------ ------

--------------------------------------------
--------- --------------

-----------
-----------

Total Cover_ 2 
Domlnanc:e ThreshOld Number Equals SO% x Total Cover_ 2 

Totll Of Avtr~gM (ita) _ 3 
Dominance Thl'llhold Number EQuall SCW. x Totll of Avngt~ (h) _ 3 

-----------------------------------------------------
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DATAFORII 
COIIPREtiENSIVI 0Nm1 ~ATION METHOD 

QUADRAT IAMPIJNQ PROCEDURE 
(Shn.M and WoodJVInN) 

Field lnvtltiptar(a): Date: ------
ProjeciiSIIe: Stale: County: ------

~-----------------------------------------T,..._ I_ Plot I_ Vlgltllion \N IINime:-------------
Nalc I a more detlllld lite dllcrtpdon II necelllfY, _. tM back of dlla form or alilld nallboak. 

-~-------------------------------------------~---· 

ShnbBp!d!! 
1. ----------- ---2.---------------
3. ----------- ---
~-------------- --
~ --------------- --.. ----------------- ----
~ ----------------- ---a ----------- ----1.-----------------

10. ------------ ---
11. ---------- ---12. ---------- ---
13. -------------- ----
14. ------------ ---

Sun of Midpoint~ 

Midpoint, 
of Cover 
Clul 

------

Oomlnanoe Ttnlhold Number EqUIIa 5fto x Sum of Mldpointl ----

---------~-----------------~---------u~~r-----· 
lndlcllor ArM cover1 ot cover 

wrm, Vlnl Speclll Stllul Cover et• Claa Ani 

1. --------- --
~ ---------- ---
3. -------------- ---
~---------------- ---
~ --------------- ----.. --------- ---
~---------------- ----&-------------------.. ------------ ---

10. --------- ---
11. --------- ---
12. --------- ---
13. --------- ---
14. ---------- ---

Sum of Midpoint~ 
Dominance Ttnlhold Number Equa 50% x SUm of Mldpoin11 ----

--------------------------------------------------
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T0111 Cover 2 ..._...........,flumlllrlqulla M- x TOIII Cover 2 
Total of A__. (i.)l£!.3 
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