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Preface 5

This manual describes technical criteria, field indicators and other sources of information, and
methods for identifying and delineaing .JmsdxcuoualwedmdsmdleUmtedSm Tlusmanu

"”“mwm’ e ofsnm(m).anvimu nll’mnection
W n
(gPA).Fishand ildlife Service (FW ).mdSeilOnamuonSmice(SCS).ltisdwcnm
emwmmmaﬂwuﬁmmws. methods, and pro-

wbluhed methods, specifi-
cally C % ineers Wedam Delineation | MME?“: ldmﬁlcauon and Delineation

SFMMMMMW

The manual has been reviewed and concusred in- mmmmeomnimecompowdofdnfw&der-
damniscmmwmbqugw F reconcilir hdi!fmncumwedmddehmuon

This report should be cited as follows:

Federal Interagency Commitiee for Wetland Delineation. 1989. Federal Manual for Identifying and
umgmmmwwmu.s of Engineers, U.S. Eavironmental l’mm’

and Wildlife Service, and U.S.D.A. | cmmmmwmm.bccmm
technical publication. 76 pp. plus appendices.

W




¢
£

o
- BLPRYAS







<14

|

s

Part .

Introduction

Purpose

1.0..Thepmpqgofthi:manualisto
provide users with mandatory technical
criteria, field indicators and other sourc-
es of information, and recommended

ject t0 Section 404 of the Clean Water Act and to
the "S provision of the Food Security
Act, orto wetlands in general for
the National W Inventory and other purpos-
es. The term “wetland” as used throughous this
manual refers to jurisdictional wetlands for use by
chi:mli agcnc:es.‘lhismual.&mfae. ided
as , consistent identifying
anxémmmmﬁ-mm
petspective.

Organization of the Manual

Part
lineation of Wetlands, References, & of

technical terms, and appendices are included at the
back of the manual.

Use of the Manual
1.2. The manual should be used for identification

of weiands (Lev, wetland-upland

of we e., -up un

not on the lower between wetlands and
other aquatic habitats. The technical criteria for
wetland identificarion presented in Part I arc man-
datory, while the methods presented in Part IV are
recommended approaches. Alternative methods are

-
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offered to provide users with a selection of meth-:
ods that range from office determinations to de-
tailed field determinations. If the user departs from.
these methods, the reasons for doing so should be
documented.

Background

1.3. At the Federal level, four agencies are princi-
mmved with wetland identification and de-

ineation: Army Corps of Engineers (CE), Environ-
mental Protection Agency (EPA), Fish and Wildlife
Service (FWS), and Soil Conservatioh Service
(SCS). Each of these agencies have developed
techniques for identifying the limits of wetlands for
VErious purposes.

L.4. The CE and EPA are responsible for making
jurisdictional determinations of wetlands re

Wﬂf Act (former-
ly known as ater Pollution Control

33 U.S.C. 1344). The CE also makes juris-
onal determinations under Secti

vers g A (33 US.C, 403).
ing tarough i Chvt of Enginecrs is suthoried o

a 0
issue permits for the disc! of dredged or fill

materials into the waters of the United States, in-

under
Section 10. Under authority of the Fish and Wild-
life Coordination Act, the FWS and the National
Marine Fisheries Service review applications for
these Federal permits and provide comments to the
CE on the environmental impacts of proposed
work. In addition, the FWS is conducting an in-
ventory of the Naion's wetlands and is producing
series of National Wetlands Inventory maps for
the entire country. While the SCS has been in-
volved in we identification since 1956, it has
recentl beommdeepyinvolvedinwcunnd
demmiuﬁom through the "Swampbuster” provi-
sion of the Food Security Act of 1985.

1.8. The CE and EPA have developed technical
manuals for identifying and delmuﬂnmds
subject to Section 404 (Environmental tory
1987 and Sipple 1988, respectively). The SCS has
developed procedures for identifying wetlands for




complisnce with "S " While it has no

] wampbuster
mwbbﬂmm wetland boundaries,
the FWS hias established for identifyi
O dan ks o o€ b oy o acaifying
aﬁmmm(cwudin.ml.lmx

Section 404 of the Clean Water Act
\_——\

L.8. The following definition of wetland is the reg-
ulatory definition used by the EPA and CE for ad-
ministering the Section 404 permit program:

#bmmfm thmundawd or ﬁseqamwd
y surface or water at 8 frequen
znddmﬁmmcicmtowppmandmz
of vegeiation .?;usupgg;t&

a
lﬂehwmmdwgon&%eﬂmds

include swamps, marshes, bogs,
e s srees ¥

(EPA, 40 CFR 230.3 and CE, 33 CFR 328.3)

3 s hydrology, vegeta-
tion, and saturstod The Section 404 regula-
tions also deal with other "waters of the United
States” such a3 open water areas, mud flats, coral

M‘mw 'y th hal"
ooy Mm:tes vegetated s

Foed Security Act of 1985

1.10. The following wetland definition is used by
the SCS for g wetlands on agricultural
e farmer ciidbilibtser fo;l U.S.!é)cng‘t-
ment of Agriculture program benefits under the
of this Act:

Wahad:m«:ﬂnedum&mhavqu
predominance of hydic soils are in-
undated or saturated by surface or ground

wamr st a and dunation sufficient
0 support, normal circumstances
do a prevalence of hzgemphytic
ve, typically adapted for life in satu-

rased soil conditions, except lands in Alaska
identified as baving & high potental for agri-

f
w!mﬂ&wmdapwdomnmo
(National Food Security Act Manual, 1988)

*Special Nore: The Emergency Wetlands Resources

Act of 1986 also contains this definition, but with-
out the exception for Alaska.

Gl
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L.11. This definition sﬁmr' ies hydrology, hydro-
phytic vegetation, and ic soils. Anwm that
meets the hydric soil criteria (defined by the Na-
tional Technical Committee for Hydric Soils) is
considered to have a i of hydric soils.
The definition also makes a geographic exclusion
for Alaska, so that wedands in with a high
potential for agricultural development and a pre-
dominance of permafrost soils are exempt from the
requirements of the Act,

Fish and Wildlife Service's Wetland Clas-
sification System

1.12. The FWS in cooperation with other Federal
agencies, State agencies, and private izations
and individuals developed a wetland ition for
conducting an inventory of the Nation's wetlands.
This definition was published in the FWS's publi-
caton "Classification of Wetlands and Deepwater
ll-l;;g;m of the United States” (Cowardin, et al.

Wetlands are lands transitional between ter-
restrial and aguatic systems where the water
table is usually at or near the surface or the
land is covered by shallow water. For pur-

ses of this classification wetlands must

ve one or more of the following three at-
tributes: (1) at least periodically, the land
su predominant!

pports hytes, (2)
the substrate is pmdomm

hydric soil, and (3) the substrate is g\_t_)t_xgglilfE .
and is saturated with water or covered by
shallow water at some time during the
growing season of cach year. ‘

water habitats” as "permanently flooded lands lying|:
below the deepwater boundary of wetlands.” Deep-|;
water habitats include eswarine and marine aquatic |;
beds (similar to "vegetated shallows” of Section |
404). Open waters below extreme low water at |

ing tides in salt and brackish tidal areas and usu- |!

y below 6.6 feet in inland areas and freshwater |

tidal areas are also included in deepwater habitats.

Snmmar& of Federal Definitions

114, The CE, EPA, and SCS wetland definitions |

include only areas that are v
circums 8, Whi

cept for the FWS inclusion of nonvegetated areas
as wetlands and the exemption for Alaska in the
SCS definition, all four wetland definitions are

conceptually the sanie; they all include three basic
clements - ;%)sg. vegetation, and soils - for
identifying we X —

S definition encom-
passes both vegetated and nonvegetated areas, Ex- |

o rrmrvomen SR




Part Il.

Mandatory Technical
Criteria for Wetland
Identification

2.0. Wetlands possess three essential

chtnraA(:lt‘tixi!:;isl‘::i:ﬁ_&‘Ii hytic vegela-
tion, ils, (

which is the driving force
creating all we! . These characteristics and their
technical criteria for identificarion are de-
scribed in the following sections. The three techni-
cal criteria specified are and must all be

me} for an area to be identified as wetland. There-
fore, areas that meet these criteria are wetlands.

Hydrophytic Vegetation

2.1. For ses of this manual, hydroph Hydrophytic Vegetation Criterion
purpo drophyti \odrop ¢ on

vegetion is defined as macrophyti

- LU0 vasc
es have been foundygtowing in U.S.
poroentss Sobligte wetling’ pacies Tt seacty
t are * " 8
means majority t species grow-
inginweﬂandulsopowmno%wedmd:inm'y-
ing degrees.

13T Ll oo i, 5 B
" t t Spe-

cies That Oceur in WMG%T review of the
scientific literatire and review bﬁnwedmd expens
and botanists (Reed 1988). The list separates vas-
cular plants into four basic groups, commonly
called indicator status,” based on a plant
es’ mW nice in wetlands: (1)
bligate wedand planss (OBL) that occur almost al-
ways (estimated >99%) in wetlands un-
der natural conditions; (2) facu/tative wetlgnd planss
(FACW) that usnally occur in wetlands (estimated
probability 67-99%), but occasionally are found in
nonwetlands; (3 'AC) that are
equally likely 10 occur in wetlands of nonwetlands
(estimated probability 34-66%); and (4) facultative

_upland sgmg (FACU) that usuall&occm in non-
we (estumated probability 67-99%), but occa-
sionally are found in wetlands (estimated probabili-
ty 1-33%). If a species occurs almost always
(estimated probability ¥99%) in nonwetlands u
natural conditions, it is considered an obligate up-
land plant (UPL). These latter plants do not Esﬂ};ﬁy
appeitt o the wetland plant list; they are listed only
when found in wetlands with a higher probability
in one region of the country. If a species is not on
the list, it is presumed to be an obligate upland
plant. The "National List of Plant Species That Oc-
cur in Wetlands” has been subdivided into regional
and siate lists. There is 2 formal to peti-
tion the interagency plant review committee for
making additions, deletions, and changes in indica-
tor status. Since the lists are periodically updated,
the U.S. Fish and Wildlife Service should be con-
tacted to be sure that the most current version is be-
ing used for wetland determinations. The appropri-

ate plant list for a specific ic region should
be used when making a wetland de ion and
evaluating whether the following hydrophytic veg-

etntion cnterion is satisfied.
S

growing in water, soil or on a subscrate hatisdt  2.3. An ares has hydrophytic vegetation
e JefiCitnT M ORygen ueiﬂ'tif' when, under normal circumstances: (1)

more than ent of the composition
of the dominant l%ﬁ from all um are

ﬁaﬁ’.ﬁ witllnd (OBL) 1 : ;
species, or (2)'1 guméé ami%s of all
species within the community yle a

of less than 3.0

revalence index value

where OBL = 1.0, FACW = 20, FAC =
TION: When a plant community has less
than or equal to 50 percent of the domi-
nant species from all strata represented by
OBL, FACW, and/or FAC species, or a
frequency analysis of all species within
the community yields a prevalence index
value of greater than or equal to 3.0, and
hydric soils and wetland hydrology are
present, the area also has hydrophytic
vegetation. (Note: These areas are consid-
ered problem area wetlands.)

2.4. For each stratum (e.g., tree, shrub,
and herd) in the plant community, domi.
nant species are the most abundant plant
species (when ranked in descending order

- - Ew
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NTCHS Criteria for Hydric Soils
(10.8.0.4\. Soll Conservation Service
¢

All Histogpls except Folists; or

g Soils in Acg:)ic suborders, Aquic sub-
groups, Albolls suborder, Salorthids

Vm group, or Pell great groups of
ertisols that are: d

a. somewhat poorly drained and have
water table less than 0.5 feet from
the surface for a significant period
(usually a week or more) during
the growing season, or

b. poorly dralned or very poorly
drained and have either: .

(1) water table at less than 1.0
feet from the surface for a sig-
nificant period (usually a week
or more) during the growing
season if permeability is equal
to or greater than 6.0 inches/
hour in all layers within 20
inches, or

(2) water table at less than 1.5
fest from the surface for a sig-
nificant period (usually a week
or mors) during the growing
season If permeabllity Is less
than 6.0 Inches/hour in any
layer within 20 inches; or

@ Solls that are ponded for long dura-
tion or very long duration during the

growing season; or

4. Solls that are frequently flooded for
m'dunuon or very long duration

g the growing season.”

(Note: Long duration is defined as inundation for a
single event that ranges from seven days to one
month; very long duration is defined as inundation
fora event that is greater than one month; fre-
quently is defined as flooding likely to occur
often under usual weather conditions - more than 50
ggmd:mofﬂoodin in any year or more than

times in 100 years. technical terms in the
NTCHS criteria for hydric soils are generally de-
fined in the glossary.)




[ Wetland Hydrology
( Wetland Hydrology |

2.8. Permanent or periodic inundation, or soil sat-
uration to the surface, at least seasonally, are the
driving forces behind wetland formation. The pres-
ence of water for a week or more during the grow-
ing season typically creates anaerobic conditions in
the soil, which aftect the types of plants that can
grow and the types of soils that develop. Numer-
olus d:':ctors influence the wemes!s‘ of an area, in-
cluding ipitation, strati . topography,
soil per:g ity, and plmtgge@z Al wetlgngs
usually have at least a seasonal abundance of wa-
ter. This water may come from direct precipitation,
overbank flooding, surface water runoft due to
precipitation or snow melt, ground water dis-
charge, or tidal flooding. The frequency and dura-
tion of inundation and soil saturation vu-{nvelidcly

to irregular

from nt flooding or saturation
fl or saturation. Of the three technical criteria
for wed‘and identification, wetland hydrology is of-

ten the least exact and most difficult to establish in
the field, due largely to annual, seasonal, and daily
fluctuations.

Wetland Hydrology Criterion

2.9. An area has wetland hydrology when
saturated to the surface or inundated at
some point in time during an average rain.
fall year, as defined below:
1 P4 Saturation to the surface normally
\—" occurs when soils in the following
natural drainage classes meet the
following conditions:

A. In somewhat poorly drained
mineral soils, the water table is
less than 0.5 feet from the sur-
face for usually one week or
more during the growing season;
or

B. In low permeability (<6.0 inch-
es/hour), poorly drained or very
poorly drained mineral soils, the
water table is less than 1.§ feet
from the surface for usually one
week or more during the grow.
ing season; or

—— —

C. In more permeable (> 6.0 inch-
es’hour), poorly drained or very
poorly drained mineral soils, the
water table is less than 1.0 feet
from the surface for usually one
week or more during the grow-
ing season; or

D.In rly drained or very poorly
drained organic soils, the water
table is usually at a depth where
saturation to the surface occurs
more than rarely. (Note: Organic
soils that are cropped are often
drained, yet the water table is
closely managed to minimize ox.
idation of organic matter; these
soils often retain their hydric
characteristics and if so, meet
the wetland hydrology
criterion.)

. 2+ An area is inundated at some time if

“—' ponded or uently flooded with
surface water for one week or more
during the growing season.

(Note: An area saturated for a week during the
growing season, especially early in the growing
season, is not necessarily a wetland. However, in
the vast majority of cases, an area that meets the
NTCHS criteria for hydric soil is a wetland.)

Summary

2.10. The technical criteria are mandatory and
must be satisfied in makinMetland determina-
tion. Areas that meet the S hydric soil crite-
ria and under normal circumstances support hydro-
phytic vegetation are wetlands. Field indicators and
other information provide direct and indirect evi-
dence for determining whether or not each of the
three criteria are met. Sound professional judge-
ment should be used in interpreting these data to
make a wetland determination. It must be kept in
mind that exceptional and rare cases are possibili-
ties that may call any generally sound principle into
question.

-y




Part Ill.

Field Indicators and
Other Available
Information

3.0. When conducting a field inspec-
tion to make a wetland determination,
the three identification criteria, listed in
Part II of this manual, alone may not
provide enough information for users to
d?;:um%md; it:teir or notéhe c;mdu
themselves (i.c., hydrophytic vegetation, hydric
soils, and wetland hydrology) are met. Various
physical s or other signs can be readily
observed fleld to determine whether the three
wetland identification criteria are satisfied. Besides
these field indicators, good baseline information
may be available from site-specific studies, pub-
lished reports, or other written material on wet-
lands. In the following sections, field indicators
and sources of information for each of the

three criteria are presented to help the user identify
wetlands.

= S~
‘__l'lydrophytlc Vegemioz -

3.1, All plants growing in wetlands have adapted
in one way or another to Wy or per-
have deveioped Arucmral or morphological s

ve! OF morp .
tions to inundation or saturation. These features,
while indicative of hydrophytic vegetation, are
used as indicators of wetland hydrology in this
manual, since they are a response to and
soil sawration. Probably all plants growing in wet-
lands possess physiological mechanisms to co.
with prolonged periods of anaerobic soil condi-
tions. Because they are not observable in the field,
physiological and reproductive adaptations are not
included in this manual.

3.2. Persons making wetland determinations
should be able to identify at least the dominant wet-
land plants in each stratum (layer of vegetation) of
a plant community. Plant identification requires use

of field guides or more 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

lants that occur in wetlands to determine the "wet-
and indicator status” of the plant (see p. 5). This
information will be used to help determine if hy-
drophytic vegetation is present.

@omitmxl chctati@

3.3. Dominance as used in this manual refers
strictly to the spatial extent of a species that is di-
rectly discernable or measurable in the field. When
identifying dominant vegetation within a given
plant community, one should consider dominance
within Q%E stratum. All dominants are treated
equally in tenzing the plant community to de-
termine whether hydrophytic vegetation is present.

The most ghundarn nt species (when ranked in
Bescenan 1] e - N‘dcum\llaﬁvel
ied) that tely exceed t of the

ol dominance measure for a given stratum, plus

y additional species comprising 20 0
mmmﬁwmﬁﬁ
fum are con t species for the stra-

tum. Dominance measures include percent areal
goverage and basal area, for example.

34 rve strata for which dominants should
be d:ﬁﬁ?ﬁ' include: (1) twee (5.0 inches
diameter at breast t (dbh) and 20 feet or tall-
e1); (2) sapling (0.4 to <5.0 inches dbh and 20 feet
or taller); (3) shrub (usually 3 to 20 feet wall includ-
ing multi-stemmed, bushy shrubs and small trees
and saplings); (4) woody vine; and (S) herb (herba-
ceous plants including ‘grn:minoids. forbs, ferns,
fern s, herbaceous s, and tree seedlings).
Bryophytes (mosses, horned liverworts, and true
liverworts) should be sampled as a separate swratum
in certain wetlands, including shrub bogs, moss-
lichen wetlands, and wooded swamps where bryo-
phytes are abundant and represent an important
com; t of the community; in most other wet-
lands, bryophytes should be included within the
herd stratum due to their scarcity.

3.5. There are many ways t0 quantify dominance
measures; Part IV provides recommended ap-
proaches. Alternatively, one may wish to visually
estimate percent coverage when possible or per-
form a frequency analysis of all species within a

9
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Field Indicators

3.6. Having established the community dominants

heﬁuw: analysis,

hydrophytic is present if:
1)mmmgmaum'mm

4) A fogun .ntblitdlll within the

OBE-I.O.FACW-ZO.FAC-

3.0, FACU » 4.0, snd UPL = 5.0); or

Other Sources of Information

3.7. Besides the field indicators of h

aydcwm m.onechoum
famniliar with the technical literature on wet-

hndt.?ddbfor 's .
Sources mu&%ﬁﬁd‘&
plant manuals and field scientific journals

dealing with botany, , and wetlands in par-

ticular; technical government reports on wetlands;
proceedings of wetland workshops, conferences,
and symposia; and the FWS's national wetland
plant % :ﬁch eonmn‘s\ hab:lt;ltx ix:{o:mation
on about t ies. Appendi nts

les of the ﬁmmm of informaumon.
In addition, the FWS's National Wet!an;is ln_venm—f
ry (NWI) maps provide information on locations o!
h ic plant communities that may be studied
in the field to improve one's knowledge of such
communities in particular regions.

Hydric Soils

3.8. Due to their wemess during the growing sea-
so;.;rdﬁc soils usually develop certain morpho-
lo; murupuﬁu&ambamndﬂyobsewedin
the Prolonged anaerobic soil conditions typi-
cally lower the soil redox potential and causes a

chemical reduction of some soil components, main-
mmn oxides and manganese oxides. This reduc-

solubility, movement, and aggregation

of these oxides which is reflected in the soil color
and other charscteristics that are usually
indicative of soils. (Note: Much of the back-
for this section was taken from

ydric Soils of New England” {Tiner and Vene-
man 1987]).)

3.9. Soils are separated into two major types on
the basis of material composition: ic soil and
mineral soil. In general, soils with at least 18 inch-
es of organic material in the upper part of the soil

and solls with organic material resting on

are considered ic soiills (Hid.'}toso}s).
Soils largsly composed of sand, silt, and/or cla
are mincnlywils (For technical definitions, sez

“Soil Taxonomy”, U.S.D.A. Soil Survey Staff
1975).

3.10. Accumulation of organic matter in most or-
ganic soils results ﬁoz‘gmlonged anaerobic soil
conditions associated long periods of submer-

or soil saturation during the growing season.
saturated conditions aerobic decom-
position (oxidation) of the organic materials

such as leaves, stems, and roots, and encourage
their accumulation over time as peat or muck. Con-
sequently, most organic soils are characterized as
very f:ody drained soils. Organic soils typically
form in waterlogged depressions, and peat or muck
deposits may range from about two feet to more

10
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than 30 feet deep. Organic soils also develop in
low-lying areas along coastal waters where tdal
flooding is frequent.

3.11. Hydric organic soils are subdivided into
three groups based on the presence of identifiable
plant material: (1) muck (Saprists) in which two-
thirds or more of the material is decomposed and
less than one-third of the plant fibers are identifia-
ble; (2) gga_(,gFibrists) in which less than one-third
of the matenal is decomposed and more than two-
thirds of the plant fibers are stll identifiable; and
(3) muc ck (Hemists) in which
the ratio o mposed to identifiable plant matter
is more nearly even (U.S.D.A. Soil Survey Staff
1975). A fourth group of organic soils (Folists) ex-
ists in tropical and boreal mountainous areas where
grecipilation exceeds the evapotranspiration rate,

ut these soils are never saturated for more than a
few days after heavy rains and thus do not develop
under hydric conditions. All organic soils, with the
exception of the Folists, are hydric soils.

3.12. When less organic material accumulates in
soil, the soil is classified as mineral soil. Some
mineral soils may have thick organic surface layers
due to heavy seasonal rainfall or & high water table,
yet they are still cog_})osed largely of mineral maner
(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 growing season are clas-
sified as hydric mineral soils. Soil saturation may
result from low-lying topographic position,
groundwater seepage, or the presence of a slowly

Kermeable layer (e.g., clay, confining bedrock, or
ardpan).

3.13. The duration and depth of soil sgturation are
essential critena for identifying hydric soils and
wetlands. Soil morphological features are com-
monly used to indicate long-term soil moisture re-

gimes (Bouma 1983). The two most widely recog-
nized features that reflect wetness in mineral soils

are gleying and mouling.

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 gleization.
Prolonged saturation of mineral soil converts iron
from its oxidized (ferric) form to its reduced (ferro-
us) state. These reduced compounds may be com-
pletely removed from the soil, resulting in gleying

(Veneman, et al. 1976). Mineral soils that are al-
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 (E-
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 (acrated) during the year are usually
u:m:laglin the part of the soil that is seasonally wet.
Mottles are spats or blotches of different colors or
shades of colors interspersed with the dominant
{matrix) . 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 gray-

ish with brown les are usually satu-
rated for long periods during the growing season
and are classified as hydric. Soils that are predomi-
nantly brown or yellow with gray mottles are satu-
rated for shorter periods and may not be hydric.
Mineral soils that are never saturated are usually
bright-colored and are not mottled. Realize, how-
cver, that in some hydric soils, mottles may not be

visible due to masking by organic matter (Parker,
et al. 1984),

3.16. It is important to note that the gleization and
mottle formation processes are strongly influenced
by the activity of certain soil microorganisms.
These microorganisms 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 sustain
microbial activi 1zation will not proceed and
motttes will not form, even though the soil may be
%_@Ta'&{ﬁr” rolonged periods of time (Diers and
nderson 19&7.‘“"‘

——— e e

- ™~
\Soil Colors ,'s

3.17. Soil colors often reveal much about a soil's
wetness, that is, whether the soil is hydric or non-
hydric. Scientists and others examining the soil can
determine the approximate soil color by comparing

11
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[Bydric Mineral Soits]

3.20. H&g’m mineral soils are often more difficult
to identify than hydric organic soils because most
organic soils are hydric, while most mineral soils
are not. A-thi

deabily the hydoc chftacter of many mineral soils.
he grayish subsurface and subsoil colors and
thick, dark surface layers are the best indicators of
curremt wetness, since the orange-colored mottles
are very insoluble and once formed may remain in-
a te!lxgt ssotde: of former wemess (Diers

i

National and State Hydric Soils Lists

tion with the National
tee for Hydric Soils (NTCHS)
has prepared a list of the Nation's hydric soils.
State lists have also been prepared for statewide
use. The national and State lists identify those soil
series that meet the hydric soil criteria according to
i terpretation records in SCS's soils
database. These lists are periodically updated, so
used is the current list. The
identifyin pomﬂa‘l’fwdcfnds oﬂ”" sgerveysftt’gr
, must be careful,
bowam.'in Mm soil survey, because a soil
w unit of an {nonwetland) soil may have
usions of h s0il that were not delineated on
the map or vice versa. Also, some map units (¢.g.,
alluvial land, swamp, tidal marsh, muck and peat)
ml‘r'be hydric soil areas, but are not on the hydric
solls lists because they were not given a series
name at the time of mapping.

3.22, Because of these limitations of the national

when locating areas of hydric soils. The hydric soil
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map units lists identify all map units that are either
named by a hydric soil or that have a potental of
having hydric soil inclusions. The lists provide the
map unit symbol, the name of the hydric soil part
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
delineation. 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

3.23. The SCS publishes county soil surveys for
areas where soil mapping is completed. Soil sur-

veys that meet standards of the National Coopera- '

tive Soil Survey (NCSS) are used to identify delin-
cations of hydric soils. These soil surveys may be
published (completed) or unpublished (on file at lo-
cal SCS district offices). Published soil surveys of
an area may be obtained from the local SCS district
office or the Agricultural Extension Service office.
Unpublished maps may be obtained from the local
SCS district office.

3.24. The NCSS maps four kind of map units: (1)
consociations, (2) complexes, (3) associations, and
(4) undifferentiated groups. Consociations are soil
map units named for a single kind of soil (taxon) or
miscellanecous area. Seventy-five percent of the
area is similar to the taxon for which the unit is
named. When named by a hydric soil, the map unit
is considered a hydric soil map unit for wetland de-
terminations. However, small areas within these
map units may not be hydric and should be cxclud-
ed in delineaung wetlands.

3.25. Complexes and associations are soil map
units named by two or more kinds of soils (taxa) or
miscellaneous areas. If all taxa for which these map
units are named are hydric, the soil map unit may
be considered a hydnc soil map unit for wetland
determinations. If only part 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. Undifferentiated groups are soil map units
named by two or more kinds of soils or miscellane-
ous arcas. These units are distingnished from the
others in that "and” is used as 8 conjunction in the
name, while dashes are used for complexes and as-
sociations. If all components are hydric, the map

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 the Hydric Soils List and
Soil Surveys

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 area. When making a wet-
land determination, one should first locate the area
of concern on a soil survey map and identify the
soil map units for the area. The list of hydric soils
should be consulted to determine whether the soil
map units are hydric. If hydric soil map units are
noted, then one should examine the soil in the field
and compare its morphology with the correspond-
ing hydric soil description 1n the soil survey report.
If the soil’s characteristics match those described
for hydric soil, then the hydric soil criterion is met,
unless the soil has been effectively drained (see
disturbed areas section, p. 50). In the absence of
site-specific information, hydric soils also may be
recognized by field indicators.

Field Indicators

3.28, Several field indicators are available for de-
wrmining whether a given soil meets the definition
and criteria for hydnc 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, ¢.g., drainage and filling. Any one
of the following may indicate that hydric soils are
present:

1) Organic Soils ~ Various peats and mucks are
casily 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) Histic epipedons - 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 matter when no clay is present or a
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minimum of 30 percent organic matter when clay
content is 60 percent or greater. Soils with histic
epipedons are inundated or saturated for sufficient
periods to greatly retard acrobic decomposition of
organic matter, and are considered hydric soils. In
general, » histic epipedon is a thin surface layer of
peat or muck if the soil has not been plowed
(U.S.D.A. Soil Survey Staff 1975). Histic epiped-
ons are technically classified as Oa, Oe, or 8: sur-
face layers, and in some cases the terms "mucky”
or "peaty” are used as modifiers to the mineral soil
texmure term, e.§., mucky loam.

e s o o
of rotten eggs, hy: n sulfide is present. Suc

oda!mon!ydemmd‘:n waterlogged soils that are
essentially tly saturated and have sulfidic
material within a few inches of the soil surface.
Sulfides are ced only in reducing environ-
ment. Under saturated conditions, the sulfates in

4) - AR aq-
uic moisture re isa mdwinwe, i.e., itis vir-
tually free of dissolved oxygen, because the soil is
saturated by water or by water of the capil-
m fringe (U.S.D.A. Soil Survey Swff 1975). The

is considered saturated if water stands in an un-
lined borehole at a shallow enough depth that the
capillary fringe reaches the soil surface, except in
noncap pores. Because dissolved oxygen is
removed from ground water by respiration of mi-
croorganisms, roots, and soil fauna, it is also im-
plicit that the soil temperature be above biologic
zero (41°F) at some time while the soil is saturated.
Soils with peraguic moisture regimes are character-
ized by the presence of ground water always at or
near the soil surface. include soils of tidal
marshes and soils of closed, landlocked depres-
sions that are fed by permanent streams. Soils with
peraquic moisture regimes are always hydric under
natural conditions. Soils with aquic moisture re-
gimes are usually hydric, but the NTCHS hydric
soil criteria should be verified in the field.

5) Direct observations of reducing soil condi-
tions - saturated for long or very long dura-
tion will usually exhibit reducing conditions at the
time of saturation. Under such conditions, ions of
iron are transformed from a ferric (oxidized) state to
a ferrous (reduced) state. This reduced condition
can often be detected in the field by use of a colori-
metric field test kit When a soil extract changes o a

pink color upon addition of a-a-dipyridil, ferrous
tron 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 not re-
duced at this moment; it does not imply that the soil
is not reduced during the growing season. Further-
more, the test is subject to error due to the rapid
change of ferrous iron to 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 does not determine
the duration of reduced conditions.) .

6) Gleyed, low chroma, and low chromal
monled soils - The colors of various soil compo-
nents are often the most diagnostic indicator of hy-
dric soils. Colors of these components are strongly
influenced by the frequ and duration of soil
saturation which leads o ing soil conditions.
Hydric mineral soils will be either gleyed or will
have low chroma matrix with or without bright
moues.

A) Cil%ed soils - Gleying (bluish, green-
ish, or grayish colors) immedia m’ﬂ:g below the A-
horizon is an indication of a reduced soil,
and gleyed s0ils are hydric soils. Gleying can oc-
cur in both mottied and unmottled soils. Gleyed
soil conditions can be determined by using the gley
page of the "Munsell Soil Color Charts” (Kollmor-
gen Corporation 1975). (CAUTION: Gleyed con-
didons normally extend throughout saturated soils.
Beware of s0ils with gray E-horizons due to leach-
ing and not to sawuration; these latter soils can often
be recognized by bright-colored layers below the
E-horizon.)

B) Other low chroma soils and mottled soils
(i.e., soils with low matrix chroma and with or
without bright mottles) — Hydric mineral soils that
are sawrated for substantial periods of the growing
season, but are unsa for some time, com-
monly develop mottles. Soils that have brightly
colored mottles and a low chroma matrix are indi-
cative of a fluctuating water table. Hydric mineral
soils usually have one of the following color fea-
;lures in the horizon immediately below the A-

orizon:

(1) Matrix chroma of 2 or less in
mottled soils, or
(2) Matrix chroma of 1 or less in un-

~~—_mottled soils.
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(Note: See p. 59 for mollisols exception.)

Colors should be determined in soils that
are or have beea moistened, The chroma ire-
ments above are for soils in a moistened condition.
Colors noted for dry (unmoistened) soils should be
clearly stated as such. The colors of the topsoil are
often not indicative of the hydrologic situation be-
cause cultivation and soil enrichment affect the
original soil color. Hence, the soil colors below the
A-hoﬁm.m (usually below 10 inches) often must be
exami

(CAUTION: Beware of problematic hydric soils
thas have colors other mmu descﬁg‘:bove:
see problem area wetlands section, p. 55.)

T lron Mmg:nmse concretions - During
the oxidation-reduction process, iron and manga-
nese in suspension are sometimes segre .
oxides into concretions or soft masses. Concre-
M(c.; Moxﬁe)hﬁg:mol grain

v a or
nodnledvnylnnc,« dm%e,hudnm.mm
(Buckman and Brady 1969). Manganese concre-
tions are usually black or dark brown, while iron
concretions are ususlly yellow, orange or reddish
brown. In hydric soils, these concretions are also
My accompanied by soil colors described

8) Coarse-textured or sandy hydric soils -
M:x:ly of the indicators limdabovecmmm
pli

surface layer than the min-
emlmi;eml below it due

matter interspersed among or ) par-
ticles. (Noze: Because organic matter also accumu-
mﬁﬁ disﬂnm' inmrf mﬁ? l:t o
i o a surface 2880~
damm;mmasmﬁomuwm&ygm

ciated with an upland site unless the species com-
position of the organic materials is determined.)

- BANIC matter is moved

gh sand as the water table fluctu- -
mmisoﬁcnoccmmm‘eﬁimyandmamt-
er degree in some vertical ons of a sandy soil
conmni_l}%highcomemoforganic matter than in
others. Thus, the sandy soil appears vertically
streaked with darker areas. When soil from a dark-
er arca is rubbed between the fingers, the dark or-
ganic matter stains the fingers.

C) Wer ols -~ As organic matter is
moved dowanward through some sandy soils, it
may accumulate at the trmennﬁngthemst
commonly occurring depth to the water table. This
Organic matter may ightly cemented with
aluminum. Spodic horizons often occur at depths
mmdmm onmd mb‘c:dzol::

y iy water i
tha e g iy organie mace with ik, dul gy
are marter c gray
E-horizons above a dark-colored (black)
spodic horizon. (CAUTION: Not all soils with
sposdsic)horim meet the hydric soil criterion; see
P‘ L]

(Note: In recently deposited sandiy material,
such as accreting sand bars, it may be impossible
to find any of the above indicators. Such cases are
considered natural, problem area wetlands and the
determination of hydric soil should be based on

knowledge of local hydrology. See p. 57-58).

BOWT

ol

Tf'WetMul Hydrology

-
o hydeology” tha b, porasons of eriodic -
", permanent or ¢ in-
undation, or soil saturation for s significant period
(u:ualld & week or more) during the growing sea-
son. All wedands are, therefore, at least periodical-
ly wet. Many wetlands are found along rivers,
lakes, and estuaries where ﬂoodinf,i: likely to oc-
cur, while other wetlands form in isolated depres-
sions surrounded by upland where surface water
collects. Still others develop on slopes of varying
steepness, in surface water drainageways or where
ground water discharges to the land surface in

spﬁngorseepagemu.

3.30. Numerous factors influence the wetness of
an ares, including precipitation, stratigraphy, to-
pography, soil permeability, and plant cover. The
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frequency #ad duration of inundation of soil sara-  4) State, county and local agencies (flood data)
0 B TPt the more important dms)) SCS state offices (small watershed projects

during the carly in tempera
wbenmmioemmmdleavesof
trees and shrubs are not yet present.
This allows detection of wet soil conditions that
would be obscured by the tree or shrub canopy at
full leaf-out. For marshes, this season of photogra-
is also desirable, except in regions character-
by distinct and rainy seasons, such as
southern Florida and California. Wetland hydrolo-
gmﬂdhbmobmwdduﬁngthe wet season

these latter areas.

3. Iris m“m to examine several coni
secutive yeass of easly spring or wet season aeria
pbomwwhawdmmwfdwceofwedmdin-
undation or soil saturation. In this way, the effects
of abnotmg? dry springs, for °"‘mP‘°'P'l‘“:y. be
minimized. In imerpreting aerial photographs, it is
to know the antecedent weather condi-
will help eliminate posential misinterpre-

%« dry periods.
. Weather e ;g hxsporica!
WM‘ M‘l Mm agnc“lm.
are often available at

the country
offices of the Agricultural Stabilization and
Service.

3.38. At cenain times of the year in most wet-

) o lands, and in certain types of wetlands at most

¥ times, wetland hydrology is quite evident, since

2) U:8. Gedlogical Survey (stream and tidal  surface water or saturated (e.g., soggy or

gruge dam) wetter underfoot) may be ::served. et b?u:nnd:g
: instances, especially permost

3) Natibnall Oceanic and Atmospheric Adminis-  of wetdands, hydrolom n:tp readily apparent.

~ tention (tidal ghoge data) Consequently, the we hydrology criterion is

it
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often impracticable for delineating precise wetiand
boundarnies. 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 recorded data) or technically inaccurate
(c.g., in the case of some field indicators) for de-
lineating wetland boundaries. In 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 correlation. 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
infrequent flood. Consequently the emphasis on
delineating wetland boundaries should be placed on
hydrophytic vegetation and hydric soils in the ab-
sence of significant hydrologic modification, al-
d“g:rgeg. wetland hydrology should always be con-
si

3.36. If significant drainage or groundwater alter-
ation has taken place, then it is necessary to deter-
mine whether the area in question is effectively
drained and is now nonwetland or is only partly
drained and remains wetland despite some hydro-
logic modification. Guidance for determinin
whether an area is effectively drained is presen

in the section on disturbed areas ( the ab-
sence of visible evidence of significant 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 quickly 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 h{dmlogic indicators demonstrate that the wet-
land hydrology criterion has been satisfied. When
considering these indicators, it is important to be
aware of recent extreme 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

ter to drain into the hole. Th

during and immediately after these events. If 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 (¢.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 find in many wetlands.

i 1) Visual observation of inundation ~ The most
obvious 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 -1In
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.-
observing the level at which water stands in the
hole after sufficient time has been allowed for was

¢ required time will |
vary depending on soil texture. 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 gcrpth 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 determine the shallowest depth at which water
is entering the hole. Saturated soils may also be de-
tected by a "g‘ucey"‘ test," which involves taking a
soil sample within 18 inches (actual depth depends
on soil permeability) and squeezing the sample. If
free water can be extracted, the soﬁ is saturated at
the depth of the sample at this point in time. When

" applying the soil saturation indicator, both the sea-

son of the year and the pxcss@ar%g,ss@chcr condi-
tons must be considered. (Note: It is not necessary
to directly demonstrate soil saturation at the time of
inspection. If the NTCHS criteria for hydric soil
are met, it 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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ygena to their root zone. Look for 1 ide -
tions ( ish or reddish brown ml color) ﬁ% 'Eg
along the chanr izomes as
evidence of soil saturation {anaerobic con )
for a significant period during the growing season.

4 -~ Water marks are found most
woody vegetation but may also be
other vegetnation. They often occur as
or other fixed objects (e.g., bridge
e e o e e
are present, t usually reflects
maximm extent of recent inundation.

- This indicator is typically found
adjacent to streams or other sources of water flow
in wetlands and often occurs in tidal marghes. Evi-

EE

i

water-borne materials deposited more or less panal-
lel to the direction of water flow. Drift lines provide
portion of the area in-
undated a flooding event; the maximum lev-
el of inundation is ;eng:ﬁﬂm a higher elevation

v PO
v eg

PIRCEL O

€] C1s OIten \(-]
ings, or depositions of mineral or organic
thgn after inundation. This svidence may remain
for a considersbie period before it is removed by
pmipl;:ona u:t:tdinund:bd;nc.nswimm
deposition on other provides
an indication of the minimum inundation level.
When sediments are primarily (e.g., fine
organic material and algae), the detritus may be-

come encrusied on or slightly above the soil surface
dewatering occurs.

gygs - Forested wetlands

that are inund: artier if the year will frequently
{m genenally sh meblacki:tfnl?w o
caves are grayish or in appear-
ance, darkened from being underwater for signifi-
cant periods.

o R ame g""‘” e overbank floading
curs alon s re overban ing

erodes ts (e.8., at the bases of wees). The

——

absence of leaf litter from the soil surface is also
sometimes an indication of surface scouring. Fo-
rested wetlands that contain standing waters for rel-
atively long duration will occasionally have areas of
bare or essentially bare soil, sometimes associated
with local depressions.

erns - Many wetlands

9) Wedand drainage
(e.g., GOAT tHarshes an lain wetlands) have

characteristic meandering or braided drainage pat-
terns that are readily recognized in the field or on
acrial photographs and occasionally on topographic
maps. (CAUTION: Drainage patterns also occur in
upland areas after periods of considerable precipita-
tion; therefore, to hic position also must be
considered when applying this indicator.)

. 10) ummmmng_m - Many
plants growing in wetlands have developed mor-
phological adaptations in response to inundation or-
soil saturation. Examples include pneumatophores,
buttressed tree trunks, multiple trunks, adventitious
roots, shallow root systems, floating stems, float-
ing leaves, pol leaves, hypertrophied len-
ticels, inflated leaves, stems or roots, and aeren-
cl:mt (air-filled) tssue in roots and stems (see
T 1 for examples). As long as there is no evi-
dence of significant hydrologic modification, these
adapuations can be used as hydrologic indicators.
Moreover, when these features are observed in
young plants, they provide good evidence that re-
cent wetland hydrology exists. (Nate: While some

may consider these morphological adapta-
tions as indicators of hydrophytic vegetation, for
purposes of this manual, they are treated as indica-
tors of wetland hydrology because they typically
develop in response to permanent or periodic inun-
dation or s0il saturation.)

he Mt It TR s the el in
of the above indi meets the field in-
dicators for hydric soils and there is no indication
of significant hydrologic modification, then it can
be assumed that the area meets the wetland hydrol-
ogy criterion. If the area has been significantly dis-
turbed hydrologically, refer to the section on dis-
turbed areas (g. 50). (CAUTION: Listing of a soil
on the list of hydric soils does not neces-
sarily mean the wetland hydrology criterion is met,
nor does exclusion of a soil from the list demon-
strate that the wetland hydrology criterion has not
been met. However, soils on the NTCHS list rep-
resent those soils which typically meet the wetland
hydrology criterion, unless effectively drained or
otherwise altered.)
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Table 1.  Morphologlcal or structural adaptations of plants for 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)

Hypertrophied Lenticels

Aerenchyma (air-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-
icavar. subintegerima), Water Gum (Nyssa aquatica), and
Ogechee Tupelo (Nyssa ogeches)

Red Maple (Acer rubrum), Silver maple (Acer saccharinum),
Swamp Privet (Forestiera acuminata), and Ogechee Tupelo

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

Box Elder (Acer negundo), Sycamore (Platanus

occidenialis), Pin Oak (Quercus palustris),

Black Willow (Salix nigra), Green Ash, Alligatorweed (Alter-
nanthera philoxeroides), Water Primroses (Ludwigia spp.),
Water Gum, Eastern Cottonwood (Populus deltoides), and Wil-
lows (Salix spp.)

Red Maple and Laurel Oak (Quercus iaurifolia)

Red Maple, Silver Maple, Willows, Black Mangrove, Water Lo-
cust (Gleditsia aquatica), and Sweet Gale (Myrica gale)

Eastern Bur-reed (Sparganium americanum),

Soft Rush (Juncus effusus), Soft-stemmed Bulrush (Scirpus
validus), Water Shield (Brasenia schreber), Umbrella Sedges
(Cyperus spp.), other Rushes (Juncus spp.), Spike-rushes
(Eleocharis spp.), Twig-rush (Cladium mariscoides), Buckbean
(Menyanthes trifoliata), Giant Bur-reed (Sparganium eurycar-
pum), and Cattails (Typha spp.)

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

Water Shield, Spatterdock Lily (Nuphar luteum), and White
Water Lily (Nymphaea odorata)

Sources: Environmental Laboratory (1987) and Tiner (1988).




Part IV.

Methods for Identifica-
tion and Delineation of
Wetlands

4.0. Four basic approaches for identify-

ing and delineating wetlands have been

developed to cover siations ranging

from desk-top or office determinations

;o highl{ complex field _id%teerminatiom

or regulatory purposes. These methods

are the recommended approaches and the reasons

for departing from them should be documented.

Remember, however, that any method for making a

ical A (i: til‘:;}ﬂt:':;g‘t‘ay\iu: ' mﬁomﬁydﬂc
nical criteria (i.e., vegetation,

soils, and wetland hydrology) listed in Part I of

this manual. These criteria must be met in order to

identify a wetland. In applying all methods, rele-

vant available information on wetlands in the srea

of concern should be collected and reviewed. Table

2 lists primary data sources.

Selection of a Method

4.1. The wetland delineation methods presented in
this manual can be grouped :

into

(1) offsite procedures and (2) gﬁm%w
The oltsite procedures are designed for use in e
office, while onsite procedures are developed for
useintheﬁeld.Whenmou:ilein?ecdmism-
cessary or cannot be undertaken tor various rea-
sons, available information can be reviewed in the
office to make a wetland determination. If svailable
information is insufficient to make a wetland deter-
mination or if a precise wetland must be
established, an onsite tion should be con-
ducted. Depending on the field information needed
or the complexity of the area, one of three basic
onsite methods may be employed: (1) routine, (2)
intermediate-level, or (3) comprehensive.

4.2. The routine method is designed for areas

equal to or less than five acres in size or larger are-

as with homogeneous vegetation. For areas grearer
than five acres in size or other areas of any size that

are highly diverse in vegetation, the intermediate-

level method or the comprehensive method should
be applied, as necessary. 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 well as some special procedures.
In other cases where natural conditions make wet-
land identification difficult, special procedures for
problem area wetland determinations have been
developed. These procedures are subroutines of the
three onsite determination methods. In making wet-
land determinations, one should select the appro-
priate method for each individual unit within the
area of concern and not necessarily employ one
method for the entire site. Thus, a8 combination of
determination methods may be used for a given
site.

4.3. Regardless of the method used, the desired
outcome or final ct is a wetland/nonwetland
determination. Depending on one's expertise,
available information, and individual or agency
preference, there are two basic hes to delin-
cating wetland boundaries. first approach
involves characterizing ihnt communities in the
area, identifying hydrophytic plant communities,
examining the soils in these areas to confirm the
presence of hydric soil, and finally looking for evi-
dence of wetland hydrology. This approach has
been widely used by the CE and EPA and to a large
extent by the FWS. A second approach involves
first delineating the boundary of hydric soils, and
then verifying the tpn.zsxcnce of hydrophytic vegeta-
% and kmkmf ing for ;iins g; wetlandl lmlogtz.

of approach has been emplo e
SCs ?n%em 2 !Fx;xowd extent by the FWS, Syince
these approaches yicld the same result, this manual
incorporates both approaches into most of the
methods presented.
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State andd focal agencies

USGS (1-000-USA-MAPS)

Conservalion Semvice, other Federal and State agencies, and pri-

Various souroes~USGS, U.8.0.A. Agricultural Stadikzation and
vale SOUrces

EOSAT Cormporation, SPOT Corporation, and others

sources of information that may be helpful
in making a wetland determination.
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Description of Methods
Offsite Determinations

4.4. When an onsite inspection is not necess
because information on hydrology, hydric soils,
and hydrophytic vegetation is known or an inspec-
tion is not possible due to time constraints or other
reasons, a wetland determination can be made in
the office. This approach provides a best approxi-
mation of the presence of wetland and its bounda-
ries based on available information. The accuracy
of the determination depends oun the quality of the
information used and on one's sbility and experi-
ence in an area to interpret these data. Where relia-
ble, site-specific data have been previously collect-
ed, the wetland determination should be reasonably
accurate. Wheze these data do not exist, more gen-
eralized information mybemedmmabnﬁ:}
inary wetland determination. In either case, -
er, if & more accurate delincation is required, then
onsite procedures must be employed.

Offsite Determination Method

4.5. The following steps are recommended for
conducting an offsite wetland determination:

Step 1. Locate the area of interest on a
U.S.Geological Survey c:gographic and
d’;liuem gue appmnmehet;‘e subject area on
the map. Note w r ors $
or lakes, ponds, rivers, and other mmk
present within the area. If they are, then there is a
good;ihelihood that wetland is present. Proceed to

tep

Step 2. Review appropriate National Wet-
{ands Inventory (NWI) maps, State wetland maps,
or local wetland maps, where available. If these
maps designate wetlands in the subject area, there
is a high probability that wetlands are present
unless there is evidence on hand that the wetlands
have been effectively drained, filled, excavated,
impounded, or otherwise significantly altered since
the effective date of the maps. Proceed to Step 3.

Step 3. Review SCS soil survey maps
where available. In the area of interest, are there
any map units listed on the county list of hydric
soil map units or are there 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
wetland on NWI or other wetland maps, then there
is a high probability that the area is wetland unless
it has been recently altered (check recent aerial pho-
tos, Step 4). Areas without hydric soils or hydric
soil inclusions should in most cases be eliminated
from further review, but aerial photos still should
be examined for small wetlands to be more certain.
This is especially true if wetlands have been desig-
nated on the National Wetlands Inventory or other
wetland maps. Proceed to Step 4. '

Step 4. Review recent aerial photos of the
project area. Before reviewing aerial photos, evaly-
ate climatological data to determine whether the
photo year had normal or abnormal (high or low)
precipitation two to three months, for example,
prior to the date of the photo. This will help pro-
vide a useful ive or frame-of-reference for
doing photo interpretation. In some cases, acrial
photos covering a muiti-year period (e.g., 5-7
years) should be reviewed, especially where recent
climatic conditions have been abnormal.

During photo in
signs of wetlands.

tation, look for one or more
example:

1) hydrophytic vegetation;

2) surface water,

3) saturated soils;

4) flooded or drowned out crops;

5) suessed crops due to wetess;

6) greener crops in dry years;

7) differences in vegetation patterns due to
different planting dates.

If signs of wetland are observed, proceed to Step §
when site-specific data are available; if site-specific
data are not available, proceed to Step 6. .

(CAUTION: Accurate photo interpretation of cer-
tain wetland types requires considerable expertise. |
Evergreean forested wetlands and temporarily flood-
ed wetlands, in general, may present considerable
difficulty. If not proficient in wetland photo inter-
pretation, then one can rely more on the findings of
other sources, such as NWI maps and soil sur-
veys, or seek help in photo interpretation.)

Step 5. Review available site-specific infor-
mation. In some cases, information on vegetation,
soils, and hydrology for thie project area has been
collected during previous visits to the area by agen-
Cy personnel, environmental consultants or others.
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experts having firsthand  deniled information on the site characteristics may
site should be contacted  be sought from the project sponsor, if applicable, to

possible. Be sure, how-  help make the
m.»mutdhbﬂitydthmmm
reviewing this lnformation, proceed to Step 6. 4.6, Offsite uedependeutontheavaxl-
ability of i for making a wetland determi-
Swp 6. Determine whether wetlands existin  nation, the q of this information, and one's
the suljfect area. Basod on a review of existing  ability and to interpret these data. In

information, wetlands can be assumed o exist if: most cases, therefore, the offsite procedure yields a
. preliminary determination. For more accurate
l)mmsm:mm«m mm.mmmmonmwinspecuon.
wetiand oups, and hydric soil or a soil with hydric

wmam«mmmyu .
Onsite Determinations
Z)Bﬂtk:mi!cdlwlmuyddcsamncln-
sions ts shown on the soil survey, and 4.7. When an onsite ion is necessary, be

mmuviwpuﬁnem information
A) site-specific information coafirms  (e.g.. NWI maps, soil surveys, and site plans)

‘wegetation, ¢ soils, and/or wet- going 10 the subject site. This informatio
mﬂ’ hyde halpfnl in determining what typea;‘ﬁel?l\

mmuwmmmm-
B)dmofweﬂmdmdmmdby tions of this manunal that discuss disturbed and
L revicwing aetial photos; or sres wetiands before conducting field work

S)Alycnmbhﬁwddnabwoam rials for conducting determinations are listed

mmummm in Table 3.

’ Figures 1, 2, and 3 show the conceptual approaches
ummmmammm for making onsite wetland determinations. These
[ mawerisl onc s still enswre whether wetland occurs ﬁmmNOTdednmmmmformahngwet-
in the area, then 3 field inspection should be con-  land deserminations.

ducted, wheasver possibis. Alternatively, more

t : hio 3. Recommended squipment and materials for onsits determinations.

quipment Materiats

t Soll suger, probe, or spade gzmuw

Penorgench mmmww)m’/

Periknile Asriad photograph__

Mand lsre gmsmmmmpnﬁb
. Vegetation sunyping frame® survey or other soll mep~"
: CamarsFi _Approprete Federal intaragoncy wetiand plants st v
r Binoculars Mbnlmumlu

Priem of NG QRIS Piant ideriication Seld

National List of Scientific Piant Names

Olarmnater tape®
Vasculum (for plant colecion)  Elagging tape/wire flagswooden stakes
Wu Plasic bags (lor colleciing plants and soil samples as needed)

* Neadad for comprehensive determination
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4.8. For every upcoming field inspection, the fol-
lowing pre-inspection steps should be undentaken:

Step 1. Locate the project area on @ map
(e.g.. U.S. Geological Survey topographic map or
SCS soil survey map) or or an aerial photograph

and delermine the limits of the area of concern.
Proceed to Step 2. '

Step 2. Estimate the size of the subject area.
Proceed to Step 3.

Step 3. Review existing background infor-
mation and determine, to the extent possible, the
site’s geomorphological setting (e.g., floodplain,
isolated depression, or ridge and swale complex),
its habirat or vegetative complexity (i.e., the range
of habitat or vegetation types), and its soils. (Note:
Depending on available information, it may not be
possible to determine the habitat complexity with-
out going on the site; if necessary, do a field recon-
naissance.) Proceed to Step 4.

~S1ep 4. Determine whether @ disturbed con-
dition exists. Examine available information and
determine 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 disturbance is not-
ed, identify the limits of affected areas for they
should be evaluated separately for wetland determi-
nation purposes (usually after evaluating undis-
turbed areas). The presence of disturbed areas
within the subject area should be considered when
selecting an onsite determination method. (Note: It
may be possible that at any time during this deter-
mination, one or more of the three characteristics
may be found to be significantly altered. If this
happens, follow the disturbed area wetland deter-
mination procedures, as necessary, noted on p.
50.) Proceed to Step S.
Step S [ rmination
d. Considering the size and com-
plexity of the area, determine whether a routine,
intermediate-level, or comprehensive field determi-
nation method 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
the 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 their 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-
sary 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 vegetatively complex areas, one may use a com-
bination of the onsite determination methods, as
appropnate.

Routine Onsite Determination Method

4.9. For most cases, wetland determinations can
be made in the field without rigorous sampling of
vegetation and soils. Two approaches for routine
determinations are presented: (1) hydric soil
assessment procedure, and (2) plant community
assessment procedure. In the former approach, are-
as that meet or may meet the hydric soil criterion
are first delineated and then dominant vegetation is
visually estimated to determine if hydrophytic veg-
etation is obvious. If so, the area is designated as
wetland. If not, then the site must undergo a more
rigorous evaluation following one of the other
onsite determination methods presented in the man-
ual. The second routine approach requires initial
identification of representative plant community

s in the subject area and then characterization
of vegetation, soils, and hydrology for each type.
After identifying wetland and nonwetland commu-
nities, the wetland boundary is delineated. All per-
tinent observations on the three mandatory wetland
criteria should be recorded on an appropriate data
sheet.

4.10. Hydric Soil Assessment Procedure

Step 1. Identify the approximate limits of
areas that may meet the hydric soii criterion within
the area of concern and sketch limits on an aerial
photograph. To help identify these limits use
sources of information such as Agricultural Stabili-
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zation and Conservation slides, soil surveys, NWI
%& and other maps and photographs. (Note:

step is more convenient to perform offsite, but
may be done onsite.) Proceed to Step 2.

: fﬁzmmmmthmmaymmm
m criserion and determine if disturbed con-
mnalt#smizgl;dfy theirylit;ﬂ for th
’ ts e
ndonhm(u:mny ﬁ"’e\nlumin nndi;y
nuzdm)&mmu%m&sgfbgué
as (p. 50), if nocessary, t0 evaluate tered
then return 1o this method and continve evaluating

presen
vation.) Keep in mind that if at any time during this
mmamo{duyemchm-

be further examined. so proceed to Step 4.

Step 4. R the of areas that
me e e el i Vo s
[ ts
ﬂwng:nmbuofholun least lsmi;gheldeep
(intesrfuce) between hydric soil
units and soil units. Compare

soil sam-
p in the soil survey report to
ses if they sae properly mapped and look for hydric

s stomorenpovas

soil characteristics or indicators. In this way, the
boundary of areas meeting the hydric soil criterion
is further refined by field observations. In map
units where only part of the unit is hydric (e.g.,
complexes, associations, and inclusions), locate
hydnic soil areas on the ground by considering
position and evaluating soil characteris-
tics for hydric soil properties (indicators). (Note:
Some hydric soils, especially organic soils, have
oot 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. Certain hydric soils: are
mapped with nonhydric soils as an association or
complex, while other hydric soils occur as inclu-
sions in nonhydric map units. OnlLthe hydric soil
gurdou oygm uqimsshon;,lg b ‘;v uated for
ydroph in Step 7. ¢ area meets
the hydnic soil criterion, proceed to Step 5. (Noze:
These areas are also considered to haee met the
wetland hydrology criterion.)

Step 5. Determine whether normal environ-
menzal conditions are presens. Determine whether
normal environmental conditions are present by

considering the following:

1) Is the area presently lacking hydrophytic
vegetation or hydrologic indicators due to annual,
seasonal or longterm fluctuations in yrecipitation.
surface water, or ground-water levels

2) Are hydrophytic vegetation indicators
lacking due to seasonal fluctuation in temperature
(c.§.. 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 NO, normal conditions are
assumed to be present, so proceed to Step 6.

Step 6. Select representative observation
area(s). Ideatify one or more observation areas that
represent the area(s) meeting the hydric soil criteri-
on. A representative observation area is one in
which the apparent characteristics (determined vis-
ually) best represent characteristics of the entire
community. Mark the approximate location of the
observation area(s) on the aerial photo. Proceed to

Step 7.
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Step 7. Characterize the plant community
within the area(s) meeting the 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, see p. 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 the hydric
soil criterion. Indicator status is obtained from the
interagency Federal list of plants occurring in wet-
lands for the appropriate geographic region.
Record information on an appropriate data form.
Proceed to Step 9.

Step 9. Determine whether 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,

e area is considered wetland and the wetland-
nonwetland boundary is the line delineated in Step
3. If not, then the point intercept or other sampling
procedures should be performed to do a more rig-
orous analysis of site characteristics.

4.11. Plant Community Assessment
Procedure

Step 1. Scan the entire project area, if possi-
ble, or walk, if necessary, and identify plant com-
munity types present. In identifying communities,
pay particular attention to changes in elevation
throughout the site. (CAUTION: In highly variable
sites, such as ridge and swale complexes, be sure
to stratify properly.) If possible, sketch the approx-
imate location of each plant community on a base
map, an aerial photograph of the project area, ora
county soil survey map and label each community
with an appropriate name. (Note: For large homo-
geneous wetlands, especially marshes dominated
by herbaceous gll.:nts and shrub bogs dominated by
low-growing shrubs, it is usually not necessary to
walk the entire project area. In these cases, one can
often see for long distances and many 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.c., vegetation, soils, or hydrology);
then return to this method to continue evaluating
characteristics not altered. Keep in mind that if at
any time during this determination one or more of
these three characteristics are found to have been
significanty altered, the disturbed area procedures
should be followed. If the area is not significantly
disturbed, proceed to Step 2.

Step 2. Determine whether normal environ-
mental conditions are present. Determine whether
normal environmental conditions are present for
each plant community by considering the follow-
ng:

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

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

If the answer 10 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 NO, normal conditions are
assumed to be present, so proceed to Step 3.

Step 3. Select representative observation
area(s). Select one or more representative observa-
tion areas within each community type. A represen-
tative 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 areas 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 determination

33

,



purposes. (Note: Dominant species are those spe-
cies in each stratum that, when ranked in decreas-
ing order of abundance and cumulatively totaled,

y exceed S0 percent of the total domi-
nance measure for that stratum, plus any additional
plant comprising 20 percent or more of the
total measure for the stratum.) After

identifying dominants within cach vegetative stra-
wmm, proceed to Step S. &

Step 5. Record the indicator status of domi-
nant species in all swrata. Indicator status is
obtained from the interagency Federal list of plants
oocurring in wetlands for the iate geograph-
ic region. Record indicator status for all dominant
plant species on a data form. Proceed to Step 6.

Step 6. Determine whether the hydrophytic
wegemation criserion is met. Whea more than 50 per-
mzdummmmuchcommum
o FAC, the vogutation s hydrophyric, Compl
or vege . te
the section of the data form. Portions of
the ares failing this test are usually not wet-

umum (foﬂowthc::g-
may
!mmmm&ememedmmp.
55).1!!_\’dmphydcvepndonispmennpmeced
to Step 7.

Step 7. Desermine whether soils must be

teps
where: (1) all dominant
Wmumdom..aa)m
have an indicator status of OBL

SteB 8. Desermine whether the hydric soil
%mmguobmmma
mmmmmumum.
soil suger, probe, or spads, make a hole at least 18
inches doep at the representative location in each
plant community type. Examine soil characteristics
“mm Rposﬁbhwnx}ldemio“ ptionl‘ inlhg
county survey report. If soil colors matc
those described for hydric soil, then record data
and proceed to Step 9. If not, then check for hydric

m———

soil indicators below the A-horizon (surface layer)
and within 18 inches for organic soils and for min-
eral soils with low permeability rates (<6.0 inches/
hour), within 12 inches for coarse-textured (sandy)
mineral soils with high permeability rates (26.0
inches/hour), and within 6 inches for somewhat
poorly drained soils. (Nore: If the A-horizon
extends below the des:gnated depth, look immedi-
ately below the A-horizon for signs of hydric soil.)
Are hydric soil indicators present (see pp. 13-15)?
If so, list indicators present on an appropriate data
form and proceed to Step 9. If soil has been
plowed or otherwise altered, which may have elim-
inated these indicators, to the sectioa on
disturbed areas (p. 50). If field indicators are not
' but available information verifies that the
ic soil criterion is met, then the soil is hydric.
lete the soils section on the appropriate data
sheet. (CAUTION: Become familiar with proble-
matic hydric soils that do not possess good hydric
field indicators, such as red parent material soils,
some sandy soils, and some floodplain soils, so
that these hydric soils are not misidentified as non-
hydric soils; see the problem area wetlands discus-
sion on p. 35.)

Step 9. Determine whether the wetland
hydrology criterion is met. Examine the area of
each %lml community for indicators of wet-
land hydrology (see pp. 17-19). The wetland
hydrology criterion is met when: :

1) one or more field indicators are present;
or

2) available hydrologic records provide suf-
t evidence; or

3) the plant community is dominated by
OBL, FACW and/or FAC species or has a preva-
lence index of less than 3.0, and the area has not

been hydrologically disturbed.

If the area is hydrologically disturbed, proceed to
the section on disturbed areas (p. 50). Record
observations and other evidence on the appropriate
data form. Proceed to Step 10.

Step 10. Make the wetland determination.
Examine data forms for each El:‘x:lt community
identified in the project area. Each community
meeting the hydrorhytic vegetation, hydric soil,
and wetland hydrology criteria is considered wet-
land. If all communities meet these three criteria,
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then the entire project area is a wetland. If only a
portion 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 nonwetland. Combine all "W" types into a single
mapﬁing 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 flagging the bound-
ary on the groumf. the boundary is established by
determining the location where hydrophytic vegera-
tion and hydric soils give way to nonhydrophgtic
vegetation and nonhydric soils. This will often
require sampling a few more holes to better define
the limits of the hydric soils and thereby establish
the limits of hydrophytic vegetation.

Intermediate-level Onsite Determination
Method

4.12. On occasion, a more rigorous sampling
method is required than the routine method to
determine whether hydrophytic vegetation is
present at a given site, especially where the bound-
ary between wetland and nonwetland is gradual or
indistinct. This circumstance requires more inten-
sive sampling of vegetation and soils than present-
ed in the routine determination method. This meth-
od also may be used for areas greater than five
acres in size or other areas that are highly diverse in
vegetation. :

4.13. The intermediate-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 sampling procedure. The former
procedure involves establishing transects within the
project area and sampling plant communities along
the transect within sample quadrats, with soils and
h{drology also assessed as needed in each sample
plot. In contrast, the vegetation unit ling pro-
cedure offers a different approach for analyzing the
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 ger
cent areal coverage by plant species are 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 determined on aerial photos or maps.
Now appropriate ground reference points need to
be located to insure that 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 determination purposes
(usually after evaluating undisturbed areas). Refer
to the section on disturbed areas (p. 50) to evaluate
the altered characteristic(s) (i.c., vegetation, soils,
or hydrology); then return to this method to contin-
ue evaluating the characteristics not altered. Keep
in mind that if at any time during this determina-
tion, one or more of these three characteristics is
found to have been significantly altered, the dis-
turbed areas procedures should be followed. If the
grea izs not significantly disturbed, proceed with

tep 2.

Step 2. Decide how to analyze plant commu-
nities within the project area: (1) by selecting repre-
sentative plant communities (vegetation units), or
(2) 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 hydro-

hytic vegetation and also for hydric soils and wet-

and hydrology, as necessary. If the vegetation unit
approach is selected, proceed to Step 3. An alterna-
tuve approach is to establish transects for identify-
ing plant communities, sampling vegetation and
cvaluating other criteria, as appropriate. If the tran-
sect approach is chosen, proceed to Step 4.

Step 3. Identifying vcg:mn‘on units for 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
sYeciﬁcany located prior to conducting the sam-
pling.
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Field inspection may refine previously identified
vegetation units, a3 mkmaybudvm
ble w0 divide units into subunits for
(CAUTION: In highly varia-
bkmimmhnlﬂpmmoouma be
mn:ﬂy y.) Decide which com-

4. Establish a base. locating
m&qmsm’:uhﬂ‘nn{ogm

i

>\'

Jx

j

Figure 4. General orentation of baseiine and
transects (dashed ines) In & hypathetios! project
ared. The lsthers °A", '8°, °C" and 'D”

diferent plart cormmunitiss. AR transects start at the
midpoint of & Daseiine segment exvept the firet, which
was rapositioned 10 Include community typs A

Step S. Determine the nimber and
position of ransects. Use the following to deter-
mine the required number and position of transects
(speci&dccmdiﬂommymmimchanmh

Divide the baseline length by the number of
required transects to establish baseline segments
for sampling. Establish one transect in each result-

Nurider of
Baseline length Transects
Less than one mile 3
One mile 10 two miles 3-5
Two miles 10 four miles 58
Four miles or longer 8 or more*

“Transect intervals shoukd not exceed 0.5 mile.

ing baseline segment (see Figure 4). Use the mid-
pc{mduchbudinemtuamsectsmng
‘:m.l"wenmple.xﬁhebueﬁmulm&etm
three transects would be established: one at
feet.oneuGOOfeet.mdoueulOOOfeet
from the baseline starting point. Make sure that all
plant community types are included within the ran-
sec:s, this m% necessitate relocation of one or
or establishing more transects.
Mmmnhouldeandperpendxculartome

baseline (see Fi, 4) Once ‘gamom of transect
lines are begmnmg of the
ﬁmmmdptmdm Scp

Step 6. Locate sample plots along the tran-
“&ie::h transect, sample plots are esta-
blished each plant community encountered
vegetation, soils, and hydrology. When
thue sample plots, two approaches
foﬁowad. ) wa!k the entire length of the
tnnnct. taking note of the number, type, and loca-
tion of plant communities present (flag the location,
z,m..”-mz,m y “};m*s:;
g or
communities as the transect is walked and

type is large and covers a significant
distance ﬂnnmacl.sebctanmthamno
closer than 300 feet 10 a perceptible change in plant
community mark the center of this area on the
base map or and flag the location in the field,
if necessary. (CAUTION: In highly variable ter-
lexes, be sure to

Step 7. Determine whether normal environ-
mental conditions ar. Jmem Determine whether
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 water, 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
uncertain, proceed to the section on problem area
wetland determinations (p. 55), then return to this
method and continue the wetland determination. If
the answer to both questions is NO, normal condi-
taions are assumed to be present, so proceed to Step

Step 8. Characterize the vegetation of the
vegesation unit or the plant community along the
transect.

If analyzing vegetation units, meander through the
unit making visual estimates of the percent area
covered for each species in the herd, shrub,
sapling, woody vine, and tree strata; alternatively,
for the tree stratum determine basal area using the
Bitterlich method (Dilworth and Bell 1978; Avery
and Burkhart 1983). Then:

1) Within each stratum determine and record
the cover class of each species and its correspond-
ing midpoint. The cover classes (and midpoints)
are: T = <1% (none); | = 1-5% (3.0); 2 = 6-15%
(10.5); 3 = 16-25% (20.5); 4 = 26-50% (38.0); S
= 51-75% (63.0); 6 = 76-95% (85.5); 7 = 96-
100% (98.0).

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

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

4) Multiply the total midpoint values for
each stratum by 50 percent. (Note: This number
represents the dominance threshold number and is
used to determine dominant species.)

5) Compile the cumulative total of the
ranked species in each stratum until 50 percent of

the sum of the midpoints (i.c., the dominance
threshold number), for the herb, woody vine,
shrub, sapling, and treec strata (or alternatively
basal area for trees) is immediately exceeded. All
species contributing areal cover or basal area to the
50 percent threshold are considered dominants,
plus any additional species representing 20 percent
or more of the total cover class midpoint values for
cach stratum or the basal area for tree stratum.
(Note: If the threshold is reached by two or more
equally ranked species, consider them all domi-
nants, along with any higher ranked species. If all
specie)s are equally ranked, consider them all domi-
nants.

6) Record all dominant species on an appro-
iate data sheet and list indicator status of each.
to Step 9.

If using the transect approach, sample vegetation in
cach stratum (e.g., tree, shrub, herb, etc.) occur-
ring in the sample plots using the following quadrat
sizes: (1) a 5-foot radius for bryophytes and herbs,
and (2) a 30-foot radius for trees, saplings, shrubs,
and woody vines. Plot size and shape may be
changed as necessary to meet site conditions.
Determine dominant species for each stratum by
estimating one or more of the following as appro-
priate: (1) relative basal area (trees); (2) areal cover
(trees, saplings, shrubs, herbs, woody vines, and
bryophytes); or (3) stem density (shrubs, saplings,
herbs, and woody vines). (Note: Dominant species
within each stratum are the most abundant plant

ies that 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-
prising 20 percent or more of the total dominance
measure.) Record all dominant species on an
appropriate data sheet and list the indicator status of
cach. Proceed to Step 9.

Step 9. Determine whether the hydrophytic
vegetation criterion is met. When more than 50 per-
cent of the dominant species in the vegetation unit
or sample plot have an indicator status of OBL,
FACW, and/or FAC, hydrophytic vegeation is
present. If the vegetation fails to be dominated by
these types of species, the unit or plot is usually
not wetland. However, this vegetation unit oi plot
may constitute hydrophytic vegetation under certain
circumstances (refer to the disturbed areas or prob-
lem area wetland determination sections on pp. S0-
59). If hydrophytic vegetation is present, proceed
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to Step 10 after completing the vegetation section
of d:p data sheet. &

Step 10. Determine whether soils must be
Examine vegetative data collected for
unit orlplot (in Steps 8 and 9) and
any units or plots where: (1) all dominant
have an indicator status of OBL, or (2) all
have an indicator status of OBL
P » and the wetland boundary is abrupt.
these units or plots, hydric soils are assumed
present and do not need to be examined;
to Step 12. Vegeretion units or plots g
the above must have soils examined;
proceed 1o Step 11.

Step 11. Determine whesher the hydric soil
mez. Locate the sample plot or vegeta-
tion unit on 8 county soil survey map ifpo;sible.

U a sofl anger, , OF ., make a
um 18 inches dewmi?ﬂ\e Iﬁ? (Note: In
unit one or more

I

1E

iz

iy
2 rg’!'
il
; ga?;

:

very y drained
‘ low permeability rates (<6.0
inches/our), within 12 inches for and very
poorly drained, coarse-textured (sandy) mineral
soils with ty rates (20.0 inchey/
hour), and 6 inches for somewhat poorly
drained soils, (Nose: If the A-horizon extends
below the look immediately
below the A for of hydric soil.) Are
hydric soil indicators present (see pp. 13-15)? If
mﬁnh&mym«utamudm
mxzw bas been plowed or o!
which may have sliminated these indicators,

i
:

s0il criterion is met, then the soil is hydric.

mmuwnonma iate data sheet.
Tt AT s
uoodt:{dmﬂam 'cam.mchumfmmm
maten wﬂs.mwﬂynoﬂs.mdmﬁood-

plain soils, so that these hydric soils are not misi-
dentified as nonhydric soils; see the section on
problem area wetlands, p.55.)

Swep 12. Determine whether the wetland
hydralogy criterion is met. Examine the sample
ﬁ!ot or vegetation unit for indicators of wetland

ydrology (see pp. 17 19) and review available
recorded hydrologic information. The wetland
hydrology criteria is met when:

1) one or more field indicators are materially
present; 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
hydrology is not significantly disturbed.

If the area's hydrology is significantly disturbed,

m to the section on disturbed areas (p. 50).
observations and other evidence on an

appropriate data form. Proceed to Step 13.

Step 13. Make the wesland determination for
she plant community or vegetation unit. Examine
the data forms for the plant community (sample
plot) or vegetation unit. When the community or

unit meets the h hytic vegetation, hydric soil,
and wetland h criteria, the area is consid-
ered wetland. Complete the summary data sheet;

proceed to Step 14 when continuing to sample the
transect or other vegetation units, or to Step 15
when determining a boundary between wetland and
nonwetland plant communities or units. (Note:
Before 'gg‘inz on, double check all data sheets to
ensure that the forms are completed properly.)

Step 14. Sample other plant communities
along the transect or other vegetation units. Repeat
Steps 6 through 13 for all remaining plant commu-
nities along the transect if following transect
approach, or repeat Steps 7 through 13 at the next
vegetation unit. When sampling 1s completed for
this transect, proceed to Step 15, or when sampling
is completed for all vegetation units, proceed to

Step 16.

Step 15. Determine the wetland-nonwetland
boundary point along the transect. When the tran-
sect contains both wetland and nonwetland plant
communities, then a boundary must be established.
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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, subtle 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. (Nore: New data sheets
must be completed for this new plot.) If this area is
a nonwetland, 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
necessary to complete new data sheets for all inter-
mediate points, but data sheets should be complet-
ed for each plot immediately adjacent to the wet-
land-nonwetland boundary point (i.e., data sheets
for each side of the boundary). 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. Continue along the transect until the
boundary points between all wetland and nonwet-
land plots have been established. (CAUTION: In
areas with a high interspersion of wetland and non-
wetland plant communities, several boundary
determinations will be required.) When ail wetland
determinations along this transect have been com-
pleted, proceed to Step 17.

Step 16. Determine the wetland-nonwetland
boundary between adjacent vegetation uniis.
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
wetland unit toward the nonwetland unit and look
for changes in vegetation, soils, hydrologic indica-
tors, and/or clevation. As a general rule, at 100-
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.
{Note: New data sheets must be completed tor this
new area.) If this area is nonwetland, move back
down the gradient about halfway back toward the
wetland unit and make additional observations
along the interface until wetland is identified.
{(Note: Soils often are 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 units.) At each designated boundary
point, complete data sheets for areas immediately

upslope and downslope cf the wetland-nonwetland
boundary (i.c., one set for the wetland unit and one
for the nonwetland 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

ints between all adjacent wetland and nonwet-
lasm:l units have been established, proceed to Step

Step 17. Sample other transects and make
wetland determinations along each. Repeat Steps §
thmugt; 15 for each remaining transect. When wet-
land boundary points for all transects have been
established, proceed to Step 18.

Step 18. Determine the wetland-nonwetland
boundary for the 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.
(Note: This has already been done for the vegeta-
tion unit approach.) Identify each plant community
as either wetland (W) or nonwetland (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 nonwetland. If both wetlands
and nonwetlands are present, identify the boundary
points on the base map and connect these points on
the map by generally following contour lines to
separate wetlands from nonwetlands. Confirm this
boundary by walking the contour lines between the

transects or vegetation units, as appropriate. -

Should anomalies be encountered, it will be neces-
sary to establish short transects in these areas to
refine the boundary; make any necessary adjust-
ments to the boun 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.

P

' C;mprehensive Onsite Determination '

f\_b_‘lethod
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4.15. The comprehensive determination method is
the most detailed, complex, and labor-intensive

—eis - e
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approach of the three recommended types of onsite
determinations. It is usually reserved for highly
mahqemmm.wawhm
requires rigorous documentation.
Due to the latter situation, this of onsite deter-
miination may be used for areas of any size.

4.16. In applying this method, & team of e:gem.
including a wetland ecologist and a qualified soil
scientist, is often needed, especially when rigorous
documentation of plants and soils are required. It
is, possible, however, for a highly trained wetland

boundary specialist t singly apply this method.

4.17. Two altemative approaches of the compre-
hensive onsite determination method are :

lﬂm g transects. The intercept
”‘gmwdm requires that the limits of
l':me be established prior to evaluating the
vegetation. In many cases, soil maps are a le

10 meet this but in other cases a quali-
fied soil may need to inventory the soils
before this method. The sampling
procedure, involves iden plant com-

munities transects and analyzing vegetation,
soils, and ogy within sample glou (quad-
rats), may be the preferred approach when soil
maps are unavai or the individual is more
familiar with plant

Quadrat Sampling Procedure

4.18. Prior to implementing this determination
procedure, read the sections of this manual that dis-
cuss disturbed area and problem area wetland deter-
mination (pp- 50-59); this information
is often relevant to project arcas requiring a com-
prehensive determination.

p———

e . Sl thegrgictaea o difern
%ﬂ;w. eate the Tocations of
se types on aerigl photos or base maps and label
each community with an . (CAU-
TION: TIn hiﬁ'iiy variable terrain, such as ridge and
swale complexes, be sure to stratify properly to
ensure best results.) In evaluating the subject area,

were any signi tly disturbed areas observed? If
YES, identify their limits for they should be evalu-
ated y for wetland determination purposes

(usually after evaluating undisturbed areas). Refer
to the section on disturbed areas (p. 50) to evaluate
the altered characteristic(s) (i.e., vegetation, soils,
and/or hydrology); then return to this method to
continue evaluating the characteristics not altered,
Keep in mind that if at any time during this determi-
naton, it is found that one or more or these three
characteristics have been significantly altered, the
disturbed areas wetland determination procedures
should be followed. If the area is not significantly
disturbed, proceed to Step 3.
{ikg_transecss. Select baseli cating sam
. as a baseline one project
ora uous feature, such as a road,
in the project area, baseline ideally should be
more or less panallel to the major watercourse
through the area, if present, or ndicular to the
hydrologic gradient (see Figure §). Determine the
approximate hageline length and rec

baseline may not be

) necessary ided there are
sufficient fixed points (e.g., bu?lzngs. walls, and
fences) to serve as starting points for the transects.
Proceed to Step 4.

Determine she "eﬂigg_!"rz.'&ﬂ’—dnd
cts. The number of transects

necessary to adequately characterize the site will

vary due to the area's sizp and lexity of habi-
tats. In general, immn&mumw

a num ta

wi each se ¢ t0 begin a transect (see
Egute 3). k

Locate the limits of the project sﬂ
in the . Previously, the ;{oject boundary ~ Use the following as a guide to determine the

shouldhl;nve been determined %n aef:ial phow? or
maps. Now appropriate ground reference points
m%mumwmmnmpﬁngveﬁlbe
conducted in the proper area. Proceed to Step 2.

appropriate number of baseline segments:
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Baseline Number Bassline
Length of Segment
/ () Segments (")
«<1,000 3 18 ~ 333
i 21,000-5,000 5 200 - 1,000
25,000 - 10,000 7 700 - 1,400
»10,000° variable 2,000
fTIf. the baseline exceeds five miles, baseline seg-
ments should be 0.5 mile in length.
TRANSECT
STARTING
BASELINE POINT

SEGMENT
ey

3

-
-

)

e

3
i

STREAM

Figure 8. General orientation of bassiine and
transectsin s project area. Tha letters

hypothetical
*A", °B°, °C*, snd "D° represert diferent plamt
communiies. Transsct positions were detsrmined
using & random numbers tabie.

(
the first 800 feet of the baseline. If the random
numbers table yields 264 as the distance from the
baseline point, measure 264 feet from the
point and establish the stasting
point of the first transect. If the second random
number selected is 530, the starting point of the

second transect will be located at a distance of
1,330 feet (800 + 530) from the baseline starting
point. Record the location of each transect in a field
notebook. When a fixed point such as a stone wall
is used as a starting point, be sure to record its
position also, Make sure that each plant community
type is included in at least one transect; if not,
modify the sampling design accordingly. When the
starting points for all required transects have been
located, go to the beginning of the first transect and
proceed to Step S.

Ideniify sample plots along the tran-
sect. Alm each transec ple plots may be

established in two ways: within each plant
community encountered (the Blant community ran-
sect sampling approach); at fixed intervals
(the fixed interval transect s@mpling approach);

these plots will be used to assess vegetation, soils,
and hydrology.

When employing the plant community transect

sampling approach, two techni for identifying
sample plots may be followed:((1))walk the entire
length of the transect, taking nité of the number,

, and location of plant communities present
m the locations, if necessary) and on the way
back to the baseline, record the length of the tran-
sect, identify sample plots and perform sampling;

identify plant communities as the transect is
sample the plot at that time (“sample as

you go™), and record the length of the transect.
w"m conducting the fied nserval transect sam.
ing approach, esta! sample plots along eac|
gamect using the following as a guide:
interval
Number Between
Transsct of the Center
Length Sample of Sample
(foet) Plots Plots (feet)
<1,000 <10 100

1,000 - <10,000 10 100 - 1,000
(based on
length of
transect)
210,000 >10 1,000
The first sample plot should be established at a dis-
tance of 50 feet the baseline. When obvious

nonwetlands occupy a long segment of the transect
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larger than 300 feet may be approprizte, but try to
use 300-foot intervals first.) Prgc";gd to Step Stfy

gy out che boundary of the sample

JCillac sample plot with 8 30-foot radius
should be establish Pea
the plot may be changed to match local conditions.)
At the flagged center of the plot, use a compass to
i to four e&ual sampling
and 360°. the outer

I obatacies such as a body of water or impenetra- pdmc?ﬂi"pmmmwng‘ﬁoceed to.Step 9.

m%“;‘ @ Characterize the vegeration and
”m,, m my b0 termine-dominant species within the sample plot.
grchsonn. o the vegetation in each layer or stratum (i.e.,

Sample

phyie) s&“wm e Tollowing orore.
ollowing proce-

duz‘;iorw!l 'vemmmandemelgcﬁta on

Wm data sheet (see Appendix B for exam-
dat sheet):
1) Herb stratum
A) Sample this stratum using corresponding
approach:

(1) Plant community transect sampling
spproach:

() Select one of the following designs:

(D Eight (8) - 8" x 20" sample
quadrats (two for each sampling
unit within the circular plot); or

(ii) Four (4) - 20" x 20" sample
( one for each sample
unit within the plot); or

(iif) Four (4) - 40" x 40" sample
qug(;ran(mcforeach sample
unit).

(Note: Alternate ;ehlpe_sof saél‘;ple quad-
rats are acceptabi provlded y are
similar in area to those listed above.)

(b) Randomly toss the quadrat frame
into the of the appropri-
ate sample unit of the plot.

{(¢) Record percent areal cover of each
plant species.




(d) Repeat (b) and (c) as required by
the sampling scheme.

(¢) Construct a species area curve (see
example, Appendix C) for the plot to determine
whether the number of quadrats sampled sufficient-
arepftesem ltht: vegetation in the stratum; ttll:cze num-

r of samples necessary corresponds to the point
at which thelec:rd\&ei tliew:lls oﬁmhonzomat:'ly; xt{l necfs-
sary, onal quadrats within the plot
uni the curve levels off. d

(f) For each plant species sampled, deter-
mine the average percent areal cover by summing
the &ercent cover for all sample quadrats with-
in the plot and dividing by the total number of
quadrats (see example, Appendix C). Proceed to
substep B below.

(2) Fixed interval sampling approach:

(2) Place éne (1) - 40" x 40" sample
g:inadmeenmmdonmeuamect
t

(b) Determine percent areal coverage for
;:tl:ll species. Proceed to substep B
ow.

B) Rank plant species by their average percent
areal cover, ginm%egcwim the most abundant spe-
cies.

C) Sum the nt cover (fixed interval sam-

pling approech) or average percent cover (plant
community transect sampling approach).

D) Determine the dominance threshold number -
the numbetatwhich:&remmomn total domi-
nance measure (i.e., cover) for the stratum is
represented by one or more plant species when
ranked in descending order of abundance (ie.,
from most to least abundant).

E) Sum the cover values for the ranked plant
es beginning with the most abundant unul the
minance threshold num!?:: is immediately
exceeded; these species contributing to surpassing
the threshold number are considered dominants,
plus any additional species representing 20 percent
or more of the total cover of the stratum; denote
dominant species with an asterisk on the appropri-
ate data form.

>
O S A,

F) Designate the indicator status of each domi-
nant.

(mosses, homned liverworts,

~2)-Bryophyte-stratum
and true liverworts): Bryophytes may be samged
as

as a separate stratum in certain wetlands, su
shrub bogs, moss-lichen wetlands, and the wetter
wooded swamps, where they are abundant and rep-
resent an important component of the plant commu-
nity. If treated 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 stranum (woody plants usually between 3
and 20 feet wall, including multi-stemmed, bushy
shrubs and small trees below 20 feet):

A) Determine the nt areal cover of shrub
species within the entire plot by walking through
the plot, listing all shrub species and estimating the
percent areal cover of each species.

B) Indicate the appropriate cover class (T and 1
through 7) and its g midpoints (shown
in parentheses) for each species: T = <1% cover
(None), 1 = 1-5% (3.0); 2 = 6-15% (10.5); 3 = 16-

'25% (20.5); 4 = 26-50% (38.0); S = 51-75%

(63.0); 6 = 76-95% (85.5); 7 = 96-100% (98.0).

C) Rank shrub species according to their mid-
points, from highest to lowest midpoint;

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

E) Determine the dominance threshold number -
the number at which 30 percent of the total domi-
nance measure (i.c., cover class midpoints) for the
stratum is represented by one or more plant species
when ranked in descending order of abundance
(i.e., from most to least abundant).

F) Sum the midpoint values for the ranked
shnu species, beginning with the most abundant,
until the dominance thre: number is immediate-
ly exweded.l : thm onai” are considered don;xo
nants, plus any additional species representin
percent or more of the total midpoint values of the
stratum; identify dominant species (e.g., with an
asterisk) on the appropriate data form.
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G) Designate the indicator status of each domi-
nant

4) Sapling strasum or small trees greater
mnawmom and with 8 diameter at
breant Jess than $ inches): Follow the same
procedures as listed for the shrub stratum or the
tree steatum (Le., plot sampling technique), which-
preferred.

vine stratum (climbing or twining
1 : Follow the same procedures as list-
shrub stratum.

6) Tree stranom ( plants greater than or

to 20 foet tail and with a diameter at breast height
equal to or greater than S inches). Two alternative
spproaches are offered for characterizing the tree

everis
5) W
ed for

stratum:
A) Plot sampling technique

% basal area using the formuls A = xd2/4 (where A
= basal ares, X = 3.1416, and d = dbh). This tech-
may de preferred to the plotiess technique if

one mnu is performing a comprehensive

The plot technique involves the following

(1) Locats and mark, if necessary, a sample
with & radius of 30 feet, or change the
dlcpbtnmnchtopomphz. (Note: A

and )

(2) kdentify each tres, within the plot, meas-
gm::u(mnbunu)u&pe)am-

‘nsing & diameter compute its
ares, then record data on the dats form. ‘

(3) Calculaie the total basal area for each tree

)
s b the basal area values of all
Hatiersbe (g o Iy

5§ EEEE
E§§E§

——

(4) Rank species according to their total
basal area, in descending order from largest basal
area to lowest.

(5) Calculate the total basal area value of all
trees in the plot by summing the total basal area for
all species.

_ (6) Determine the dominant trees species;
dominant species are those species (when ranked in
dueem order and cumulatively totaled) that
i i ty exceed 50 percent of the total basal

value for the plot, plus any additional spegies
comprising 20 percent or more of the total basal
area of the plot; record the dominant species on the
appropriate data form.

(7) Designate the indicator status of each
%(gxl;‘i)nant (i.e., OBL, FACW, FAC, FACU, or

B) Plodess Sampling Technique

This technique involves determining basal
mb(u:lngahnlmfacmt(nmpﬁsm(e. "
BAF 10 for the East) or an angle gauge to identify
individual trees to measure diameter at breast height
(dbh) or basal area. This is plotless in that
trees within and beyond the 30-foot radius plot are

recorded depending on their dbh and distance from
the sampling point.

(1) Standing near the center of the 30-foot
radius plot, hold the prism or angle gauge directly
over the center of the plot at & constant distance
from the eye and record all trees by species that are
"sighted in," while rotating 360° in one direction.
(Note: Trees with muitiple trunks below 4.5 feet
should be counted as two or more trees if all trunks
are "sighted in." If trunks split above 4.5 feet,
count as one tree if "sighted in."” Sighting level
should approximate 4.5 feet above the ground.
With borderline trees, every other tree of a given
species should be tallied.)

(2) Measure the dbh of all "sighted in" trees.
(Note: This should be done as trees are sighted.)

(3) Compute basal area for each tree. (Note:
When dbh was measured, apply the formula A =
7d2/4, where A = basal area, & = 3.1416, and d =

dbh. To expedite this calculation, use a hand caicu-
lator into which the following conversion factor is
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stored - 0.005454 for diameter data in inches or

0.78535 in feet. Basal area in square feet of an

individual tree can be obtained by squaring the wee

;_iiamezer and multiplying by the stored conversion
actor.)

(4) Sum the basal areas for individual wrees
by species, then rank tree species by their total
area values.

(5) Determine the dominance threshold num-
ber by summing the basal areas of all tree species
(total basal area for the "plot™) and multiplying by
50 percent.

cele, beginning with the larges vlug,
tree species, beginning wi ue, un!
the dominance threshold number is immediately
exceeded; all contributing to surpassing the
threshold num mﬁnco%idmd dominants, :}I‘l:
anys s representing 20 percent or more
mm‘mfum "plot.” (Note: If it is felt that
a representative sample of the trees has not been
obtained from one tally, additional tallies can be
obtained by moving perpendicular from the center
of the plot to another area.) Denote dominant spe-
cies an asterisk on the appropriate data form.

(7) Designate the indicator status of each
%%?i)nam (i.e., OBL, FACW, FAC, FACU, or

Aﬂademmln%medomimuformhmmm.
proceed to Step 10.

)} Determine whether the
vegetdrton CFiterion is met. When more per-
cent of the dominant species in the sample plot

B e ot
p vegeta present. e
the vegetation section of the data sheet. If
ﬂwvegemﬂmfnﬂsmbedomimwd‘ythesem
of species, the plot is usually not a wetland, how-
ever, it may constitute hydrophytic veg:tion
under certain circumstances (ses the problem ares
wetland discussion, p. 55). If hirdmp ytic vegeta-
tion is present, proceed to Step 11.

Step 11)Determine whether the hydric soil
crite et. Locate the sample plot on a county
soil survey map, if possible, and determine the soil
map unit delineation for the plot. Using a soil aug-
er, probe, or spade, make a soil hole at least 18
inches deep (2-3 feet to best characterize most

soils) in the sample plot. Examine the soil charac-
teristics and compare if possible to soil descriptions
in the soil survey If soil colors match those
described for hydric soil in the report, then record
data and proceed to Step 12. If not, then check for
hydric soil indicators below the A-horizon (surface
layer) and within 18 inches for organic soils and
poorly drained and Foorly drained mineral
soils with low permeability rates (<6.0 inches/
hour), within 12 inches for coarse-textured poorly
drained and poorly drained mineral soils with
high permeability rates (6.0 inches/hour) and
within 6 inches for somewhat poorly drained soils,
(Note: If the A-horizon extends below the designat-
ed depth, look immediately below the A-honzon
for signs of(hydﬁc slogl.l)s) {'iyd?n%i soil indicators
0n data form and soil

to Step 12, If the soil has
been plowed or se altered, which may have
climinated these indicators, to the section

on disturbed areas (p. 50). If field indicators are
not t, but available information verifies that
g‘yedﬁc ydric soil criterion is met, then the soil is

Complete the soils section on an appropriate data
sheet. (CAUTION: Become familiar with proble-
matic w that do not possess good hydric
field i , such as red parent material soils,
some sandy soils, and some floodplain soils, so
that these hydric soils are not misidentified as non-
hydric soils; see the section on problem area wet-
lands, p. 55.)

Determine whether the wetland
hydrology criterion is met. Examine the sample
plot for indicators of wetland hydrology (see pp.
17-19) and review available recorded hydrologic
it:;fdroml n. “% more M"m of lwetl;nd

ogy are ma y present ¢ plot, then
the wetland hydrology criterion is met. Available
hydrologic data may also verify this criterion.
Record observations on the appropriate data form
and proceed to Step 13. If no such indicators or
evidence exist, then wetland hydrology does not
occur at the plot; complete the hydrology section on
the data sheet.

TN

Step 13, Make the wetland determination for
the s Plot. Examine the data forms for the
plot. When the plot meets the hydrophytic vegeta-
tion, hydric soil, and wetland hydrology critena, it
is considered wetland. Complete the summary data
sheet; proceed to Step 14 when continuing to sam-
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trunsects, or to Step 15 when determining a
between wedand and nonwetland sample
g;l:‘u.man: Doubhbct?cakmdaln&h?mmenm
are comp! properly before going to

another plot.)

(Step 1, Take other samples along the tran-

. KEDERT™S 5 through }3, as appropriate.
Teompletedforthis:gnsectpm-

(Step 1J. Determine the wetland-nonwetland
boundlaryfor the entire project area. Examine all
completed copies of the data sheets and mark the
location of each plot on the base map or photo.
Identify each plot as either wetland (W) or nonwet-
land (N) on the map or photo. If all plots are wet-
lands, then the entire project area is wetland. If all

ots are nonwetlands, then the entire project area
xsl nonwetland. If‘:eotnh nf;:et{llanbc‘l’ anéiagonwcdand
plots are preseant, identify the boun points on
the base map or on the ground, and connect these
mts on the map by generally following contour
ines to separate wetlands from nonwetlands. Con-
firm this boundary on the ground by walking the
contour lines between the transects. Should ano-
malies be encountered, it will be necessary to
establish mmsnwctlssinﬁse areas to refine the
boundary, apply Step 15, and make any necessary
adjustments to the boundary on the base map and/
or on the It may be worthwhile to place
surve: or stekes at these boundary points,
«pecmy when marking the boundary for subse-
quent surveying by engineers.

éoln( Intercept Sampling Procedure I

4,19, The point intercept sampling procedure is a
frequency analysis of ve uﬁonuge%inmasthat
may meet the hydric soil and wetland hydrology
criteria (see Part 11, p. S). It involves first identify-
ing areas that may meet the hydric soil and wetland
hydrology cri within the area of concern and
then ing the boundaries of arcas that meet the
?ydr:d soil criterion. '!‘ran:‘gu are then es:&blished
or vegetation and determining the pres-
ence o’hﬂygophydc vegetation by calculan}x,ag 3
prevalence index. 6 worksheets and a sample
problem using this are presented in Appen-
dices B and D, respectively.

the approximate limits of

o e

areas may meet the kydric soil criterion within
the area of concern and sketch limits on an aerial
photogr:ph. To help identify these limits use
sources of information such as Agricultural Stabili-
zation and Conservation Service slides, soil sur-
veys, NWI maps, and other maps and photo-
grar?hs. (Note: This step is more convenient to
pertorm offsite, but may be done onsite.) Proceed
to Step 2.
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Step 1,.1. Repeat Steps 5 through 10 for two
atSizr-rfansects. After completing the three tran-
sects, proceed to Step 12.

. Step 12. Calculate a mean prevalence index for
the three transecss. To be considered wetland, a
hydric soil area usually must have a mean preva-
lence index (PI)p) of less than 3.0. A minimum of
three transects are required in each delineated area
of hydric soil, but enough transects are required so
that the standard error for PI)g does not exceed

0.20 percent.

Compute the mean prevalence index for the three
transects by using the following formula:

PiM = E.I.I
N
where

PI) = mean prevalence index for transects;
PIT = sum of prevalence index values for all

transects;
N = total number of transects.

After computing the mean prevalence index for the
three u-ansects.%roceed to gtt:p 13.

/ Step 13.Calculate the standard deviation (s) for
the prevalence index using the following formula:

(PI1-PIM)2 + (PI3-Plyp)2 + (PI3-Plpg)2
s$=

N-1

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

A:'ter performing this calculation, proceed to Step
14,

_Step 1. Calculate the standard error (s%) of the
mean prevalence index using the following
formula:

L]
$X B

N

where

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

(Note: The sX cannot exceed 0.20. If sX exceeds
0.20, one or more additional transects are required.
Repeat Steps 6 through 14, as necessary, for each
additional transect.) When sX for all transects does
not exceed 0.20, proceed to Step 15.

Step 18. Record final mean prevalence index
va}ﬁ? lor each hydric soil map unit and make a wet-
land determination. All areas having a mean preva-
lence index of less than 3.0 meet the hydrophytic
vegetation criterion (see p. 5). One should also
;:;%':o tio: evidence al(l” g_em indicators of wetland

ogy, especially if there is some question as
to whether the wetland hydrology criterion is met.
If such evidence or indicators are present or the
area's hydrology has not been disturbed, then the
area is considered a wetland. 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. 50). If the area is effectively drained, it
is considered nonwetland; if it is not, the wetland

hydrology criterion is met and the area is consid-
ered a wetland.

Areas where the prevalence index value is greater
than or equal to 3.0 (especially greater than 3.5) are
usually not wetlands, but can, on occasion, be wet-
lands. These exceptions are disturbed or problem
area wetlands (see discussion on pp. 50-59) and
further evaluation of wetland hydrology must be
undertaken. When the prevalence index falls
between 3.2 y‘gllglgg (inclutsiive) in gl‘e absence of
significant ic modification, the area is pre-
sumed to meet the wetland hydrology criterion and
is, therefore, wetland; the plant community is con-
sidered hydrophytic vegetation since the plants are
growing in 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
through the area of concern and look for field indi-
cators of wetland hydrology. 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 growing season, or if oxidized
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channels (thizospheres) are present around livin

roots and rhizomes of any plants, or if watet‘-
stained leaves caused by inundation are present,
then these areas are considered to meet the wetland
hydrology criteria and are wetlands. If direct evi-
dence or these field indicators are not present, then
one must use best professional judgement to make
mmwmmdoﬁm.msm
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removal or other alteration of vegetation, conver-
sion to agricultural land and silviculture planta-
tons, and construction of levees, channelization
and drainage systems, and/or dams (e.g., reser-
voirs and beaver dams) that significanty modify an
area's hydrology. In cases where recent human
activitics have caused these changes, it may be
necessary to determine the date of the alteration or
conversion for legal (Note: If the activity
occurred prior to the effective date of regulation or
o:::mdicﬁon.hmynotbe necessary to make
a determination for regulatory purposes.)
In considering the effects of natural events (e.g., a
wetland buried by a mudslide), the relative perma-
nence of the change and whether the area is still
functioning as a wetland must be considered.

4.22. In disturbed wetlands, field indicators for
one or more of the three technical criteria for wet-
land identification are usually absent. It may be
necessary to determine whether the “missing” indi-
cator(s) (especially wedand hydrology) existed
prioe to alteration. To do this requires review of

serial photographs, existing maps, and other avail-
able information abous the site, and may involve

evalustin aoenrzrefaence site (similar to the
Clgl cgum the one altered) for indicator(s)
of the “altered” characteristic.

4.23. When a significantly disturbed condition is
detected an onsite determination, the follow-
ing steps be taken to determine if the “miss-
m indicator(s) was present before alteration and

ther the criterion in question was originally
met. Be sure o record gs on the appropriate
data form. After completing the necessary steps
below, return to the applicable step of the onsite

determination ing used and continue
evaluating the site's chmcmtsﬁcs.

Step 1. Determine whether vegesation, soils,
anﬂ%m have been significantly altered at
the sise. to Step 2.

S whether the "altered” charac-

met the wetland criterion in question prior to
site alteration. Review existin informansoi'lon for the
photos, maps, soil surveys,
hydrologic data, and previous site inspection
reports) contact knowledgeable persons familiar
with the ares, and conduct an onsite inspection to
build supportive evidence. The strongest evidence
involves considering all of the above plus evaluat-
ing & nearby reference site (an area similar to the




N
Step'2. Scan the areas that may meet the
hydric'sotl criterion and determine if disturbed con-
ditions exist. Are any significantly disturbed areas

present? If YES, identify their limits for they

should be evaluated separately for wetland determi-
nation purposes (usually after evaluating undis-
turbed areas). Refer to the section on disturbed are-
as (p. 50), if necessary, to evaluate the altered
characteristic(s) (vegetation, soils, or hydrology),
then return to this method and continue evaluating
characteristics not altered. (Note: Prior experience
with disturbed 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 culd-
vation.) Keep in mind that if at any ame during this
determination one or more of these three character-
istics is found to have been significantly altered,
the disturbed area wetland determination proce-
dures should be followed. If the area is not signifi-
cantly disturbed, proceed to Step 3.

¢ "Step 3 Scan the areas that may meet the
hydrktE's?)TPEn’terion and determine if obvious signs
of wetland hydrology are present. The wetland
hydrology criterion is met for any area or tgonion
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, confirm the presence of h{dric soil by
examining the soil for appropriate field indicators.
(Note: Hydroptgtic vegetation is assumed to be
present under these conditions, i.e., undrained
hydric soil, so vegetation does not need to be
examined. Moreover, hydrophytic vegetation
should be obvious in these situations.) Areas lack-
ing obvious indicators of wetland hg'dmlogy must
be further examined, so proceed to Step 4.

TN

Qth}hyll Refine the boundary of areas that
meet the hydric 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 they are properly mapped, and look for
hydric soil characteristics or indicators. In this
way, the boundary of areas meeting the hydric soil
criterion is further refined by field observations. In
map units where only part 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 character-
istics for hydric soil properties (indicators). (Nore:
Some hydric soils, especially organic soils, have
nct 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. Certain 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 vegetation.) 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.) (Note: If the project
area does not have a soil map, hydric soil areas
must be determined in the field to use the point
intercept samKling method. Consider landscape
position, such as depressions, drainageways,
floodplains and seepage slopes, and look for field
indicators of hydric soil, then delineate the hydric
soil areas accordingly. If the boundary of the hydric
soil area cannot be readily delineated, one should
use the quadrat sampling procedure on p. 40.)

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

_ Step 5. Determine whether normal environ-
mental conditions are present. Determine whether
normal environmental conditions are present by
considering the following:

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

2) Are hydrophytic vegetation indicators
lacking due to seasonal fluctuations in temperature
(e.8., seasonality of plant growth)?

If the answer to cither of these questions is YES or
uncertain, proceed to the section on problem area
wetland determinations (p. 55). If the answer to
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both questions is NO, normal conditions are
assumed to be present. Proceed to Step 6.

Step §. Determine random starting points
and directions for three 200-foot Iimpam-
sects in each area that meets or may meet the hydric
zamuimdde ndin; mthmundam ror

pe on the s error
obtained for the three transects.) There are many
ways to dewennine random starting points and ran-
dom transect direction. The following procedures
are suggeswed:

1) Starting point - S (' over
an.uhl?mocr ofmemym%gn
anumbers (1, 2, 3 ...N) to each vertical and hori-
zontal line on the ‘mpdnufaamm
are selected genenating random
mmbma‘gu method. The first select-

od a line on the horizontal axis; the
MMWWNL The intersection of the
two lines establishes a starting point.

2) Transect direction ~ At a starting point,
in the Al and

hpdnﬂum7

the direction of the trangect.

along the transect. For each species listed, identify
irs incticator from the list
o e e e (2 O

been identified

FACW, FAC, FACU, and UPL; see p,$). Plant
species not recorded on the lists are 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
regional indicator status is assigned and more than
one national indicator status is assigned, do not use
the species to calculate a prevalence index. If the
plant species is on the list and no regional or nation-
al indicator status is assigned, do not use the spe-
cies to calculate the index. For a transect
to be valid for a prevalence calculation, at least 80

of the occwrrences must be plants that have
and placed in an indicator group.
Get helgﬂi:glmt identification if necessary. (Note:
Uniden lants or plants without indicator stat-

us are but are not used to calculate the
prevalence index.) Proceed to Step 9.
. Calculate the total frequency of occur-
e I e e P e
h cazor group of plants, or a
zamsgck:abwwd. gndmran the Prevalence
Index Workshees. The y of occurrences of

a plant species equals the number of times it occurs
;xpd:elgmplingpomulongmemsecnl‘mwdw
tep 10.

Seep 10. Calculase the prevalence index for the
transect using the following formula: :
Fo + 2F¢y + 3Fp + 4Fgy + SFy
Plia ™ Fo+Fy +F+Fpy + Fy

where

PL; = Prevalence Index for transect i;
Fo = Frequency of occurrence of obligate wetland

| m of occurrence of facultative
wetland species;

F¢ = Frequency of occurrence of facultative
species; ]

Fgy = Frequency of occurrence of facultative

F, = Frequency of occurrence of upland species.

After calculating and recording the {mvalcnce index
for this transect, proceed to Step 11.
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one altered before modification) for field indicators
of the three technical criteria for wetland. If a
human activity or natural event altered the vegeta-
tion, proceed to Step 3; the soils.spmmedtoStcp
4; the hydrology, proceed to Step 5.

Step 3. Determine whether hydrophytic vegeta-
mj%mty occurred: 8

1) Describe the type of alteration. Examine
the area and describe the type of alteration that
occurred. Look for evidence of selective harvest-
ing, clearcutting, bulldozing, recent conversion to
agriculture, or other activities (e.g., burning, disc-
ing, th:lfresenee of buildings, dams, levees,
roads, and parking lots).

2) Determine the approximate date when the

n occurred if necessary. Check aerial pho-

tographs, examine building permits, consult with

local individuals, and review other possible sourc-
es of information.

3) Describe the effects on the vegetation.
Generally describe how the recent activities and
events have affected the plant communities. Con-
sider the following:

A) Has all ar a portion of the area been
cleared of vegeation?

B) Has only one layer of the plant com-
munity (e.g., trees) been removed?

C) Has selective harvesting resulted in
the removal of some species?

D) Has the vegetation been bumned,
mowed, or heavily grazed?

E) Has the vegetation been covEred-by

fill, dredged material, or structures?

F) Have increased water levels resulted
in the death of all or some of the vegetation?

4) Determine whether the area had .
phytic vegetation communisies. Develop a list of
species that previously occurred at the site from
existing i&&rmdon. if pon‘i‘l:lle. % determine
presence of hydrophytic vegetation. If site-specific
data do not exist, evaluate a neighboring undis-
turbed area (reference site) with characteristics

(i.e., vegetation, soils, hydrology, and topogra-

~the original soils do not con

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 the reference site. Sample the vege-
tation in this reference ares using an appropriate
onsite determination method to determine whether
hydrophytic vegetation is present. If hydrophytic
vegetation is present at the reference site, then
hydrophytic vegetation is presumed to have existed
in the altered area. If no indicators of hydrophytic
vegetation are found at the reference site, then the
original vegetation at the project area is not consid-
ered hydrophytic vegetation. If soils and/or hydrol-
ogg also have been disturbed, then continue Steps
4, S, and 6 below, as necessary. Otherwise, return
] licable step of the onsite determination
g used.

Step 4. Determine whether or not hydric soils
prt'ﬂ%mp‘ﬁ occurred:

method

1) Describe the r‘:g of alteration. Examine
the area and describe of alteration that
occurred. Look for evidence of:

A) deposition of dredged or fill material
or naswiral sedimentation - In many cases the pres-
ence of fill material will be obvious. If 50, it will be
necessary t0 dig & hole to reach the original soil
(sometimes several feet deep). Fill material will
usuaily be a different color or texture than the origi-
nal 01l {(except when fill material has been obtained
from similar areas onsite). Look for decomposing
vegetation between soil layers and the rn'.senceof
buried organic or hydric mineral soil layers. In
accreting or recently formed sandbars in riverine
situations, the soils may hydrophytic vege-
tation but lack hydric soil

B) presence of nonwoody debris at the
swrface - This can only be applied in areas where
rocks. Nonwoody
debris includes items such as rocks, bricks, and
concrete fragments.

C) subsurface plowing - Has the arca
recently been plowed below the A-horizon or 10
depths of greater than 10 inches?

surface smll) %a’ bgmbymmpm’s ng or s

i ing or nat-
ural landslideys?lauok for bare soil xurfac‘es with
exposed plant roots or scrape scars on the surface.
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AR

] B) presence of manmade structures - Are
bmldinP. dams, levees, roads, or parking lots

2) Degermine the approximaze date when the
alteration occurred, {f necessary. Check aerial pho-

8, & building permits, consult with
local & and review other possible sources
of information.

3) Dggeride the effects on soils. Consider the

Has the soil been buried? If 30, record
the depth of f1ll material and dewermine whether the
original s0il was left intact or disturbed. (Note: The

ofs sequence of soil horizons or
ﬂmuu%ummmmm
hnﬁl’iancncheckducﬁpﬂminmewﬂmmy
report.

B)Hntbcwﬂbeeamixeduldeyth
below the A-horizon or greater than 10 inches? If
so, it will be necessary 10 examine the soil at a
mWy below the plow layer or dis-
2one,

g 15 S ke g
©
'y nﬂhﬁbmd:ﬁmdmmemt.':fu

4) Chargcierize the solls that previous
axiswed ot the distrbed site. Obtain all possible evi-
dence thet tmay be used 10 charscierize soils that

viously occatred on the area. Consider the fol-
ﬁmmmamm

A) soil - In many cases, recent
il surveys ansay If 30, determine the soils
that wers mapped for the area. If all soils are hydric

soils, it is premunsiod that the entire area had hydric |

aleiation.

e
:

e

below the A-horizon and within 6-18 inches
(depending on soil permeability and drainage
class). Be sure to record the color of the soil
matrix, presence of an organic layer, presence of
mottles or gleying, and/or presence of iron and
manganese concretions. (Noze: When the fill mate-
rial is a thick layer, it might be necessary to use a
backhoe or digger to excavate the soil pit.)
If USGS twpographic maps indicate distinct varia-
fionin the aressiopography: thisprocedure s
in area that oni
had a different clevation. d

C) plowed soils - Determine the depth to
which the soil has been disturbed by plowing.
Look for hydric soil characteristics immediately
below this depth.

D) removed surface layers - Dig a hole
18 inches deep and determine whether the entire
surface layer (A-horizon) has been removed. If so, |
examine the soil immediately below the top of the
subsurface layer (B-horizon) for hydric soil charac-
teristics. As an alternative, examine an undisturbed
Sopopraphic position In a0 suumediely sdjacen
an y adjacent
undisturbed reference area. Look for hydn"c soil
indicators imediantlgebelow the A-horizon and
within 18 inches of the surface. Record and use
these data to determine the presence of hydric soils
in substep 3 below.

S).%:mmln wheth;;r ky:lrimcr: soils were
presens at the project crea ] ation. Exam-
ine the available data and whether indica-
tors of hydric :oihmfomedymsent. If no
indicators and/or evidence of hydric soils are
found, the original soils are consi nonhydric
soils. If indicators and/or evidence of hydric soils
are found the hydric soil criterion has been met.
Continue to Step m also was altered.
Ortherwise, record decision and return to the appli-
c::{‘e‘ step of the onsite determination method being
u

Step S. Determine whether wetland hydrology
exis 73 prior to alteration or whether wetland
m? still exists (i.e., is the area effectively

7). To determine whether wetland hydrolo-
gy still occurs, proceed to Step 6. To determine
whether wetland hydrology existed prior to the
aleeration:




1) Describe
the area and descﬁbe'{hp‘ e type of alteration that
occurred. Look for evidence of:

of alteration. Examine

A) dams - Has recent construction of a
dam or some natural event (¢.g., beaver activity or
landslide) caused the area to become increasingly
wetter or drier? (Note: This activity could have
occurred at a considerable distance from the siwe in
question, 30 be aware of and consider the impacts

ofm)ajwdamsinthewmhedtbovethepmject
area.

B) levees, dikes, and similar strucnires -
Have levees or dikes been recently construcied that
prevent the area from periodic overbank flooding?

C) ditches - Have ditches been recentl
cm:ingﬂ:emeohinmnpiﬂyfv

D) channelization - Have feeder streams
recently been channelized sufficiently to alter the
ﬁeqwncyndlu&nﬂonoﬁnundxﬁm?

of channels andior depressions
land-leve - Have nawral channels or depres-
gxons beenam“ge,ndyﬁlhd? *

F) diversion of water - Has an
drﬁwm that results
being from the area?

G) groundwater withdrmval-lhnpm-
gedmdincnsm for

tion or lowered
mmmmmm‘l
z)mmwmmmw

alteration occurred,
tographs, consult wi"am
review other possible sources of infcrmﬁon.

e 3)Dc:a'il;¢tln w:f&c alumdan‘:g
area’s Kydrolo, following
genenally dncﬂbc"how the observed alteration
affected the project arex:

A) Is the area more frequently or less fre-
%ey iuundmdthm prior to dtenuon? To what

B)kdwdmdonofinnndmomndsod
saturation different than prior to alteration? How
much different and why?

4) Characterize the hydrology that previous-
ly existed at the area. Obtain and record all possible
evidence that may be useful for characterizing the

previous hydrology. Consider the following:

A) stream or tidal gauge data - If a stream
or tidal gauging station is located near the ares, it
may be possible to calculate elevations representing
the upper lunit of wetland hydrology based on
duration of inundation. Consult SCS offic-
a.mgologimmulocalmdimcmfﬁees

for assistance. If fill material has
phcedonmearea.s this ejevation
i e bl
on the area, compare
clevation with elevations shown on a USGS topo-
m&&umyo&amympmtm
site

water marks
dﬁhﬂmanddcbﬁsdepodm(m P 17-19 for
ddimhydmlqy jacent undis-

areas are in the sams posi oo,
amenoih(c!uck mmymap).

""‘“"‘Lm o hydroiogy ooy
we o
inthesemu. o

C)acrtalphowgmph: Examine aerial
m and dewermine whether the area has
undated or saturated during the&owi S
photographs "m"m""m"‘%‘ h
were use 0to L]

taken prior to site alteration. Y Prowogp

eallz inundated. Obtain copies of any suc

E) National Flood Insurance Agency

flood maps - Determine the previous frequency of
mundaﬂo)noftha fmmngg'malﬂoodsmnng(it
available

F) local government officials or other
knowledgeable individuals - Contact individuals
who tmgfu have knowledge that the area was peri-
odically inundated or saturated. ;

A



¥ sufficient data on hydrology that existed prior to
site aheration are not available to determine whether

wedand logy was previously present, then
use the 3:’” wegnd i:!nc‘;xggg:don {:riteria (i.e.,
hydrophytic tation ic soils) to make a

3) Determine whether wetland hydrology
mm Examine available data. If no
of wetland hydrology are found, and

ocher evidence of hydrology is lacking, the
original hydrology of the area is not considered
wetland hydrology. If wetland hydrology indica-
tors and other evideace of wetland hydrology are

Step 6. Determine whether wetland hydrology
sdlt . m:{&wedmds have a single ditch dis-
secting thom, others may have an extensive
X - . tch through a wet-

water diversions), one
must whether wetland hydrology still
exists, If it is present, the area is not effectively
gaﬁ!ned. To determine whether wetland hydrology

1) Describe the type or nature of the altera-
ton. Look for evidence of:

A) dams;

B) kevess, dikes, and similar structures;

C) disches;

gmqwm depressions
lor ;

F) diversion of water; and

Q) groundwater withdrawal.

{Soe Step S above for discussion of these factors.)

3) Characterize the hydrology thar presently
exists at the area. The following sequence of
actions is recommended:

A) Review existing informarion (e.g.,
stream gauge data, groundwater well data, and
recent observations) to leamn if data provide evi-
dence that wetland hydrology is still present.

B) Examine early spring or wet growing
season aerial photographs for several recent years
and look for signs af inundation and/or soil satura-
tion. (Note: Large-scale aerial photographs,
1:24,000 and larger, are preferred.) These signs of
wemess indicate that the area still meets the wetland
hydrology criterion. If these signs are observed,
retum to the applicable of the onsite determina-

tion method being u If such signs are not
present, then one should conduct an onsite inspec-
tion as follows.

C) Inspect the site on the ground, look
for field indicators of wetiand hydrology, and
assess ¢ es in the plant community, if neces-
sary. If field indicators of wetland hydrology
(excluding hydric soil mmmd characternis-
tics) are present, then we hydrology exists;
retura t0 licable “ﬁ’ of the onsite determina-
donmethodmund. such indicators are lack-
ing, then examine the vegetation following an
T e S et 5
species y in the her
stratum) are gominam or scattered throughout the
site and UPL ies are absent or not dominant,
the area is cons: 1 o meet the wetland hydrolo-
gy criterion and remains wetland. If UPL species
predominate one Or more strata (i.c., they represent
more than 50 percent of the dominants in a given
stramam) and no OBL are present, then the
arca is congidered vely drained and no longer
wetland. If the vegetation differs from the above
situations, then the vegetation at this site should be
compared if possible with a nearby undisturbed
reference area, so proceed to substep 3D; if it is not
possibie to ¢valuate a reference site and the area is
ditched, channelized or tile-drained, go to substep
3E, or ¢else go to substep 3F.

D) Locate a nearby undisturbed reference
site with vegetation, soils, kydrology, and topogra-
phy similar to the subject area prior to its alteration,
examine the vege {following an appropriate
ongsite delineation method), and compare it with the
vegetation at the project site. If the vegetation is




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 influence” of
the ditch (or drainage structure) and the effect on
the water table by using existing SCS soil drainage
guides. Obtain the a;irropﬂate guide 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 ditch. The size
of this zone depends on many factors including
ditch dimensions, water budget, and soil type. The
guide should help identify the extent of the zone as
well as the water table within the zone. If the zone
of influence has a water table that fails to meet the
wetland hydrology criterion, then the zone is effec-
tively drained and is nonwetland, while hydric soil
areas outside of the zone remain wetland. If the
wetland hydrology criterion is met within the zone,
the entire area remains wetland.

F) Conduct detailed groundwater stud-
ies. Make direct observations of inundation and
soil saturation by establishing groundwater wells
throughout the site, being sure to place them in a
range of elevations so that the data obtained will be
representative of the site as a whole. To maximize
field effort, it may be best to collect data during the
wetter part of the growing season (e.g., early
spring in temperate regions). These direct observa-
tions, when made during a normal rainfall year,
should show whether the wetland hydrology criter-
ion is met. It is advisable, however, to meas-
urements over 8 multi-year period. (Note: One
must be aware of regional weather patterns. For
example, observations made during a number of
consecutive dry years may lead to erroneous con-
clusions about wetland hydrology.) '

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

Problem Area Wetlands

4.24. There are certain types of wetlands 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
certain 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 normal environmental conditions
and not the result of human activities or catastroph-
ic natural events, with the exception of newly creat-
ed wetlands. Artificial wetlands are also included in
this section because their identification presents
problems similar to some of the natural problem
arca wetlands.

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

1) Wetlands dominated by FACU plant species
(or communities with a prevalence index greater
than 3.5). Si;;:h wetl:ends often exist alc:lng f? o:;a‘\itu-
ral wetness ient between ently ed
substrates and better dninm the wetland
plant communities sometimes may be dominated by
FACU species. Although FACU-dominated plant
communities are usually uplands, they sometimes
become established in wetlands. In order to deter-
mine whether a FACU-dominated plant community
constitutes hydrophytic vegetation, the soil and
hydrology 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 to make a wetland determnination:

Step 1. Are 25 percent or more and S0 per-
cent or less of the dominans plants in the plant com-
munity OBL, FACW, andlor FAC species, or does
the community have a prevalence index greater than
3.5 and less than or equal to 4.0 ? If the answer is
lstS.zthen proceed to Step 3. If NO, proceed to

tep 2.

Step 2. Is the community located: (1) in a
depressional or flat area, (2) along a river, stream
or drainageway, or (3) adjacent to a more typical
wetland plant community (i.e., where greater than
50 percent of the dominanss are OBL, FACW, and/
or FAC, or where the prevalence index is less than
or equal to 3.5)? If YES, proceed to Step 3. If NO,
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the plant community is usually nonwetiand (pro-

to Step 3 if any question). Record the data and
return 10 the applicable step of the onsite determina-
tion method being used.

Step 3. Are hydric soils present? If YES,
record the data and proceed to Step 4. If NO, then
the ares is nonwetland and the plant community is
not hydrophytic. Record the data and return to the
appm'?ofmmﬁedewrmimﬁonmmw
Probleamuts hydric s tat do s postens gond

not possess good

ic field indicators, such as red parent material

30 that these hydric soils are not misidentified as
nonhydric soils; see pp. 58-59.)

Step 4. Answer the following questions:

1) Is chere evidence of inundation or soil sat-
uration during the growing season, as indicated by
ious site haspectl D etions, ety of oelab b
vious site ons, ©s of reliable per-
sons, or direct observations? Y per

2) Are &xiltiﬁviu;d chmne‘lls dfrhizosph:res)
present along g roots and rhizomes of any
plants growing in the area?

3) Are water-stained leaves caused by inun-
dation present in the area?

If the answer is YES to one or more of these ques-
tions, then the area showing these signs is a wet-
land. Record the data and recurn to the applicable
ste&ofdnondmdemnimﬁonmdndbungused.
;f answer NO to all questions, proceed to Step

Step S. Use one’s bm’&ro essional judge-
ment in determining whether ACU-dominated
community is wetland or nonwetland. Consider the

Jollowing questions in making this determination:

1) Are other indicators of wetland hydrology
present? (See pp.17-19.)

2) Are observations being made during the
dry ugdcm myeu? Would condxf itions be different
enou wetter part of growing season {0
affect the determination? part of growing

3) Could this plant community be one of the
prol?!er;: area wetlands listed in the following sub-
section?

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

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

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

7) If the area is forested, does a nearby ref-
erence arca (where timber has not been harvested)
have a plant community where more than 50 per-
cent of the dominant species from all strata are
OBL, FACW, and/or FAC species, or a plant com-
munity with a prevalence i of less than 3.0?

8) Is the region experiencing a series of dry

zun or long-term drought during the natural

ydrologic cycle and could vegetation be reflecting

this condition? If so, is hydrophytic vegetation
present during the wet phase of the cycle?

9) Is the area exposed to wide annual fluctu-
ations in vegettion, i.c., wet season vegetation is
h hytic, while dry season vegetation is domi-
nated by FACU and species?

10) Is the arca designated as wetland on
Natonal Wetlands Inventory maps, USGS topo-

graphic maps, or other maps?

In making a determination in these situations, it
may be advisable to consult a wetland expert.
Decide whether the area is wetland or nonwetland,
record data, and return to the applicable step of the
onsite determination method being used.

2) Evergreen forested wetlands - Wetlands
dominated by evergreen trees occur in many parts
of the coun%yy. In some cases, the trees are OBL,
FACW, and FAC species, ¢.g., Atlantic white
cedar (Chamaecyparis thyoides), black spruce
(Picea mariagna), balsam fir (Abies balsamea), slash
pine (Pinus elliottii), and loblolly pine (P. taeda).
In other cases, however, the dominant evergreen
trees are FACU species, including red spruce
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(Picea rubens), Engelmann spruce (P. engelman-
nii), white spruce (P. glauca), Sitka spruce (P.
sitchensis), eastem white pine (Pinus strobus),
yitch pine (P. rigida), lodgepole pine (P. contoria),
ongleaf pine (P. palustris), ponderosa pine (P.
ponderosa), red pine (P. resinosa), jack pine (P.
banksiana), eastern hemlock (Tsuga canadensis),
western hemlock (T'. heterophylla), Pacific silver
fir (Abies amabilis), white fir (A. concolor), and
subalpine fir (A. lasiocarpa). In dense stands, these
evergreen trees may preclude the establishment of
understory vegetation or, in some cases, understo-
ry vegetation is also FACU species. Since these
Plant communities are usually found on nonwet-
ands, the ones established in wetland areas may be
difficult to recognize at first glance. The
position of the evergreen forested areas such as
depressions, drainageways, bottomlands, flats in
sloping terrain, and seepage slopes, should be con-
sidered because it often provides good 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) Werlands on glacial 1ill - Sloping wetlands
occur in glaciated areas where thin soils cover rela-
tively iﬁamnble glacial till or where layers of
glacial till have different hydraulic conditions that
permit groundwater seepage. Such areas are sel-
dom, if ever, flooded, but downslope groundwater
movement keeps the soils saturated for a sufficient
portion of the growing season to anaerobic
and reducing soil conditions. promotes devel-
opment of hydric soils and hydrophytic vegetation.
Indicators of wetland hydrology may be lacking
during the drier portion of the growing season.
Hydric soil indicators also may be lacking because
certain areas are 80 rocky that it is difficult to exam-
ine soil characteristics within 18 inches.

4) Highly variable seasonal wetlands - In many
regions (especially in arid and semiarid regions),
depressional areas occur that may have indicators
of all three wetland criteria during the wetter por-
tion of the growing season, but normally lack indi-
cators of wetland hydrology and/or hydrophytic
vegetation during the drier portion of the growing
season. In addition, some of these areas lack field
indicators of hydric soil. OBL and FACW plant
species y are dominant during the wetter
Bonion of the growing season, while FACU and

PL species (usually annuals) may be dominant
during the drier portion of the growing season and

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

$) Interdunal swale wetlands - Along the U.S.
coastline, seasonally wet swales supporting hydro-
phytic vegetation are located within sand dune
complexes on barrier islands and beaches. Some of
these swales are inundated or saturated to the sur-
face for considerable periods during the growing
season, while others are wet for only the early pant
of the season. In some cases, swales may be flood-
ed irregullﬂmy the tides. These wetlands have

soils generally lack field indicators of
hydric soil. In addition, indicators of wetland
hydrology may be absent during the drier part of
the mwmdlﬂq season. Consequently, these wetlands
may be difficult to identify.

6) Vegetated river bars and adjacent flats -
Along western streams in arid and semiarid parts of
the country, some river bars and flats may be vege-
tated 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-
ing season, they are wetlands. The soils often do
not reflect the characteristic field indicators of
hydric soils, however, and thereby pose delinea-
tion problems.

7) Vegetated flats - Vegetated flats are character-
ized by a marked seasonal geriodicity in plant
growth. They are dominated by annual OBL spe-
cies, such as wild rice (Zizania aquarica), and/or
perennial OBL species, such as spatterdock
(Nuphar luteum), that have nong:rsistem vegeta-
tive parts (i.c., lcaves and stems wn rapid-
ly during the winter, providing no evidence of the
plant on the wetland surface at the beginning of the
next growing season). During winter and early
spring, these arcas lack vegetative cover and
resemble mud flats; therefore, they do not appear to
qualify as wetlands. But during the growing sea-
son the vegetation becomes increasingly evident,
qualifying the area as wetland. In evaluating these
areas, which occur both in coastal and interior parts
of the country, one must consider the time of year
of the field observation and the seasonality of the
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vegetation. Again, one must become familiar with
the eco these wetland types (see Appendix
A for gs).

8) Caprock limestone wetlands - These wet-
lands are found in the Everglades region of south-
em Florida. The substrate, commonly called "rock-
land,” is composed mainly of Miami oolite or
Tamiami limestone with a very thin covering of
unconsolidated soil material in places. Plant com-
munities are varied ranging from saw grass (Cladi-
wn » OBL) marshes w slash pine (Pims
elliottit; FACW) forested wetlands. However,
ic species with;dlx"idu %‘W statuses are
many areas and replacing native species.
These exotics include Brazilian pepper (Schinus

mabhd?‘unm FAC), ut (Melaleuca quingue-
nervis; FAC), and Australian pines (Casuaring

:ﬂp.; FACU). These wetlands are inundated annu-
fo prolonged peciods. 4 long 48 nine monthe
or as a3 nine mo! in
places. Hydric soils may not sent in many
places in these wetlands, since substrate (consoli-
dated material) predominates and little or no soil
(unconsolidated material) may exist. Despite the
lack of hydric soils in places, these arcas are wet-
lands because they meet the wetland hydrology cri-

9) Newly created wetlands - These wetands
include manmade (artificial) wetlands, beaver-
created wetlands, and other natural wetlands. Arui-
ficial wetlands may be purposely or accidentally
verts, seepage
i buman activities. Many of these
thil!h;zwogmﬁ h’m'ﬁﬁ

ut the area may
:ypmcummofmmmu
soils have just recently been inundated and/or satu-
rated. Since all of thess wetlands are newly esta-
blished, field indicators of one or more of the wet-
land identification criteria may not be preseat.

10) Ensisols (floodplain and sandy soils) - Ent-
sols are usually young or recently formed soils that
have little or no evidence Wﬁ devel-

- sola a7 typical o floodpaios roughou

are ut

the U.S., but are also found in glacial outwash
mmmmwmmomam.m
lude y soils of riverine islands, bars, and
banks and finer-textured soils of floodplain terrac-
es. Wet entisols have an aquic or peraquic moisture

regime and are considered hydric soils, unless
eftectively 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
field indicators. Wet sandy entisols (with loamy
fine sand and coarser textures in horizons within
20 inches of the surface) may lack sufficient organ-
ic matter and clay tc develop hydric soil colors.
When these soils have a hue between 10YR and
10Y and distinct or prominent mottles present, a
chroma of 3 or less is permitted to identify the soil
as hydric (i.c.. an aquic moisture regime). Also,
hydrologic data showing that NTCHS criteria #3 or
#4 (p. 6) arc met are sufficient to verify these soils
as hydric. Become familiar with wet entisols and
their diagnostic field rties (see "Soil Taxono-
my", US.D.A. Soil Survey Staff 1975 and county
soil surveys).

11) Red parent mazerial soils - Hydric mineral
soils derived from red parent materials (e.g.,
weathered clays, Triassic sandstones, and Triassic
shales) may lack the low chroma colors characteris-
tic of most hydric mineral soils. In these soils, the
hue is redder than 10YR because of parent materi-
als that remain red afier citrate-dithionite extraction,
so the low chroma requirement for hydric soil is
waived (U.S.D.A. Soil Conservation Service
1982). Red soils are most common along the Gulf-
Adantic Coastal Plain (Ultisols), but are also found
in the Midwest and parts of the Southwest and
West (Alfisols), in the tropics, and in glacial areas
where older landscapes of red shales and sand-
stones have been exposed. Become familiar with
these hydric soils and leam how to recognize them
in the field (see "Soil Taxonomy", U.S.D.A. Soil
Survey Staff 1975 and county soil surveys).

12) Spodosols (evergreen forest soils) - These
soils, usually associated with coniferous forests,
are common in northern temperate and boreal
regions of the U.S. and are also prevalent along the
Gulf-Adantic Coastal Plain. Spodosols have a gray
cluvial E-horizon overlying a diagnostic spodic
horizon of accumulated (sometimes weakly
cemented) ic matter and aluminum (U.S.D.A.
Soil Survey Staff 1975). A process called podzoli-
zation is respoasible for mal::f these two soil
layers. Organic acids from the leat litter on the soil
surface are moved downward through the soil with
rainfall, cleaning the sand grains in the first horizon
then coating the sand grains with organic matter
and iron oxides in the second layer. Certain vegeta-




e

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 marrix colors often distinguish nonhydric
spodosols from hydric ones. The wet spodosols
(formerly called "groundwater podzolic soils™)
usually have thick dark surface horizons, dull gray
E-honzons, and low chroma subsoils. Become
familiar with these soils and their diagnostic prop-
erties (see "Soil Taxonomy”, U.S.D.A. Soil Sur-
vey Staff 1975 and county soil surveys).

13) Mollisols (prairie and steppe soils) - Molli-
sols are dark colored, base-rich soils. They are
common in the central part of the conterminous
U.S. from eastern [llinois to Montana and south to
Texas. Natural vegetation is mainly tall grass prair-
ies and short s steJ) s. These soils typicall
have deep, topsoil layers (mollic epipedousg
and low chroma matrix colors to considerable
depths. They are rich in organic maner due y
to the vegetation (deep roots) and reworking of the
soil and organic matter by earthworms, ants,
moles, and rodents. The low chroma colors of
mollisols are not necessarily due to prolonged satu-
ration, so be particularly careful in making wetland
determinations in these soils. Become familiar with
the characteristics of mollisols with aquic moisture
regimes, since they are usually hydric, unless
eftectively drained, and be able to ize these
from nonhydric mollisols (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 presented below. (Noze:
Procedures for FACU-dominated communities are
on pp. 55-56.) Application of these steps is appro-

priate only when a decision has been made during
an onsite determination that wetland indicators of
one or more criteria were lacking. Specific proce-
dures to be used will vary according to the nature
of the area, site conditions, and affected criterion.
A determination must be based on the best available
evidence, including: (1) information obtained from
such sources as aerial photos, wetland maps, soil
survey maps, and hydrologic records; (2) field data
collected during an onsite inspection; and (3) basic
knowledge of the ecology of the particular wetland
and associated environmental conditions.
(Note: The following procedures should only be
applied to situations not uately characterized
by the onsite methods in Part IV. Be sure to record
necessary information on appropriate data forms.)

Scep 1. Identify each criterion to be reconsi-
dered and determine the reason for further consid-
erarion. Consider how environmental conditions
have affected the criterion in question (hydrophytic
ve ion, hydric soil, and/or wetand hydrology).
If hydrophyuc vegetation is the criterion in ques-
then follow pecia proceduses presented carie n

‘ollow speci ures presented earlier in
this section (see pp. 55-56). Proceed to Step 2.

Step 2. Document available information on each
criterion in question. Examine the available infor-
mation and consider personal experience and
knowledge of wetland ecology and the range of
normal environmental conditions of the area. Con-
tact local experts (e.tg.. government agency and
university scientists) for additional information, if
possible. Proceed to Step 3.

Step 3. Determine whether each wetland criteri-
on in question is met. If no information can be
found that demonstrates that the wetland criterion
in question is satisfied, the area is nonwetland.
(EXCEPTION: k limestone wetlands do not
meet the hydric soul criterion where limestone rock
is the minant substrate; this is an exception to
the rule.)
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Adapation - The condition of showing fitness for a particular environment, as applied to char-

- acteristics of a structure, function, or entire organism; a modification of a species that makes it
more fit for reproduction and/or existence under the conditions of its environment.

Adventitious roots - Roots found on plant stems in positions where roots normally do not oc-
cur.

Aerenchymous tissve (Acrenchyma) - A type of plant tissue in which cells are unusually large, resulting in
largem;spaoesmthephmmgm; such ussues are often referred to as spongy and usually provide in-
creased buoyancy.

Acrobic - A condition in which molecular oxygen is a part of the eavironment.

Alfisols - Soils having significantly more clay in the B-horizon than in the A-horizon and high base status.
Anaerobic - A condition in which molecular oxygen is absent (or effectively so0) from the environment.
Annual - Occurring yearly or, as in annual plants, living for only one year.

Aqualfs - Soils with an aquic or peraquic moisture regime and having clay accumulating in the B-horizon;
wet Alfisols.

Aquénnn-SoihwimmaquicapmquicmoismmgimemdlmandisﬁnmmﬂMﬁmmd\esubsoil;
wet Entisols.

ﬁq"‘%?o is Soils with an aquic moisture regime and showing some so0il development in the B-horizon; wet
ceptisols.

Aquic moisture regime - A moisture condition associated with a seasonal reducing environment that is vir-
tually free of dissolved oxygen because the soil is saturated by ground water or by water of the capillary
fringe, as in soils in Aquic suborders and Aquic subgroups.

Acl\‘x‘ods-Soihhnmmmmulnﬁondhm.dunﬁnum.mdmnicmminmen-hodmninaddidm
to having an aquic moisture regime; wet Spodosols.

Areal cover - A measure of dominance that defines the degree to which above ground portions of plants
cover the ground surface; itis(som’blefonbmalmalcoverfwaﬂ strata combined in a community or
for single stratum to exceed 100 percent because: 1) most plant communities consist of two or more veget-
ative strata; 2) areal cover is estimated by vegetative layer; and 3) foliage within a single layer may .

Disturbed condition - As used herein, this term refers to areas in which indicators of one or more character-
istics (vegetation, soil, and/or hydrology) have been sufficiently altered by man's activities or natural
events 30 as to make it more difficult to recognize whether or not the wetland identification criteria are met.
Antificial wetlands - Wetlands created by the activities of man, either purposefully or accidentally.

Basal area - The cross-sectional area of a tree trunk measured in squéte inches, square centimeters, etc.;
basal area is normally measured at 4.5 feet above ground level and is used as a measure of dominance; the

mos; commonly used tool for measuring basal area is a diameter tape or a D-tape (then convert to basal
area).




Baseline - Aline.mﬂyahlghwa{lummpmvedmad.ormomerevxdcm feature, from which sam-
pling wansocts extend into a site for which & jurisdictional wetland determination is to be made.

Jogict Savey (USGS) oomils ras caps s B oo o ol et pomae e o e

caps ts or permanently sets bench marks
at convenient Jocations nationwide; the elevations on these marks are referenced to the National Geodetic
VuMDm(NGVD).alsocomonlykmwunmsalcvel(MSL);lomnonsofdtescbenchmarks

on USGS maps are shown as small wriangles; since the marks are sometimes destroyed by
muvmdlﬁmdcmmeofmybuwhmtksmwbeﬁekivmﬁedbeforeplannmgwork
Mw&hmnpudmlumm point; the USGS or local state surveyors office can provide informa-
tion on the existence, exact location andeuctelemnnofbenchmarks.

Bienmial - An event that occurs at 2-year intervals. ‘
-A M guﬂtd dominated by ericaceous shrubs (Family Ericaceae), sedges, and peat moss
and usually having a saturated water regime or a forested peatland dominated by ever-
mm(mﬂysprmmdﬁn)and/crlmh(lawaﬁcm).
Boreal region - The geographical area just below the arctic tundra and usually characterized by evergreen
Bryophytes - A major taxonomic group of nonvascular plants comprised of true liverworts, horned liver-
worts, and mosses.

Buried aoil - Soil covered by an alluvial, loessal, or other deposit (including manmade), usually to a depth
grester than the thickness of the solum. 4 P

Buumnd ‘The swollen or enlarged bases of trees developed in response to conditions of prolonged in-
cqm" -Amhmdhﬂyabwedamnbhhwhdxmumwnupmxdﬁvmmem-

Chemical mtcdon whichommmndorionmumelecmdonm-mswhcases.
ummau b’ is decreased.

Chroms - The sointive cmdnmhmﬁtyofdkdncdvehneumhwdm 8S; one
of the thiree varisbles gryme

wetland determination - A type of wetland determination that is based on the strongest
mumamﬁuﬁnmmmmmmﬂﬁmmmm
Concretion - A Wmm chemical compounds (e.g., calcium carbonate and iron oxide) in

umuamamamym shape, hardness, and color; concretions of significance in
lﬁkﬂﬂb@uﬂd&ﬂmmﬂumﬁmuam&ewﬂnﬁmﬂm&hﬂc

tions of fiuctuating water tables.

Contour - Anhﬂmﬁudmmulevmonthepomdmfwc the corresponding line on a map
is calied & "contour line

species would fit based areal cover; the cover
ﬁ m T = <1% cover (0), ? 1-5% (3. 0). 2=6-15% (10.5),3 =
16-25% 4 = 26- 5 w 51.75% (63.0), 6 = 76-95% (8S.5), 7 = 96-100% (98.0).
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Criteria - Technical requirements upon which a judgment or decision may be based.

Deepwater habitat - Any open water area in which the mean water depth exceeds 6.6 feet at mean low wa-
ter in nontidal and freshwater tidal areas, or is below extreme low water at spring tides in salt and brackish
tidal areas, or the maximum depth of emerging vegetation, whichever is greater.

Density - The number of individuals per unit area.

Detritus - Fragments of plant parts found on the soil surface or in water; when fused together by algae or
soil particles, this detritus is an indicator that the soil surface was recently inundated.

Diameter at breast height (dbh) - The width of a plant stem (e.g., tree trunk) as measured at 4.5 feet above
the ground surface.

Dike - An embankment (usually of earth) constructed to keep water in or out of a given area,

Disturbed area - An area where vegetation, soil, and/or hydrology have been significantly altered, thereb:
nuh’nnwedmddeuuﬁmﬁondigcm o Y y

Dominance - As used herein, refers to the spatial extent of a species; commonly the most abundant species
in each vegemtion stratum that, when ranked in descending order of abundance and cumulatively totaled,
immediately exceeds 50 percent of the total dominance measure (e.g., areal cover or basal area) for the
stratum, plus any additional species comprising 20 percent or more of the total dominance measure for the
stratum,

measure - The means or method by which dominance is established, including areal coverage
and basal area; the total dominance measure is the sum total of the dominance measure values for all spe-
cies comprising a given stratum,

Dominance threshold number - The number at which 50 percent of the total dominance measure for a given
mmmhmmcunwdbymmmphnmbwbenmkedinmmm;maabundm Ge.,
from most to least abundant); when this o is immediately exceeded, the dominant species for the

stratum are realized.
Dominant species - For each stratum, dominant species are those that, when ranked in descending rank or-
der and cumuladvely totaled, exceed SO percent of the total dominance measure (i.c., the dom-

inance threshold number), plus any adds’ﬁoml species comprising 20 percent or more of the total domi-
nance measure for the stratum.

Drained, effectively - A condition where ground or surface water has been removed by artificial means to
the point that an area no longer meets the wedand hydrology criterion.

Drift line - An accumulation of water-carried debris along a contour or at the base of vegetation that pro-
vides direct evidence of prior inundation and often indicates the directional flow of flood waters.

Duff - The matted, partdy decomposed, organic surface layer of forested soils.

Duration (of inundation or soil saturation) - The length of time that water stands above the soil surface (in-
undation), or that water fills most soil pores near the soil surface; as used herein, "duration” refers to a per-
iod during the growing season.

Entisols - Soils of slight or recent development; common along rivers and floodplains.
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Evergiven (plant) - Retining its leaves a2 the end of the ing season and usually remainin
through e winte. grovine y § green

X cies - Species that can occur both in wetlands and uplands; there are three subcategories of

(I)MWGACMM& occur in (estimated proba-
occasionally innopwedands.(Z)fﬂﬂ{mdw. plants (FAC) that are equally
in wetlands or nonwetlands (estimated 34-66%), and (3) facuitative upland
AJ) that ayually occur in nonwetlands (estimated ility 67-99%), but occasionally are

ﬁ nonflowering vascular plants of clubmosses (Family Lycopodiaceae),
%m).mqummgm Isoctacese).
panic soils (peats) in which plant remains show very little ition and retain their origi-
) than two-thirds of the remain afier rabbing the between the fingers.

, in which the soll surface is covered with flowing water from any
‘Streams overflowing their banks, runoff from t or sumounding slopes, inflow from
ky combination of sources.

ont - Flodding is likely to occur often during usual weather conditions (i.e., more that a 50
@mmaym,cmmsommmm).

¢ ﬂ' or soil saturstion) - The perlodicity of of an area by surface water or
OF 1 w0il; it is usually expressed s the number of m%umndmbgr saturated during
wing season of the provalsnt vegetation (¢.g., S0 years per 100 years) or as a 1-, 2-, 5-year,

« A method of evaluating in an area by establishing a transect and counting
h plant spocies at various semp poinndon;mcbzm o

" Fraquenty of éctumence - The number of times & given plant species occurs at sample points along a tran-
Clsizstion - A8 in saturated or nearly saturated soils which involves the reduction of iron, its segre-
mmﬁmammwmmmmnm

ieyed - A sill condition resulting from gleization which is manifested by the presence of neutral grey,
3‘3‘« W mm&mmﬁxahm(mum&)mzmcolm

WMMW«M)MWMMuW:( amily Cypera

Ground water - That portion of the water below the surface of the ground whose pressure is greater than
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Growing season - The portion of the year when soil temperatures are above biologic zero (41° F) as de-
fined by "Soil Taxonomy;" the following growing season months are assumed for each of the soil temper-
ature regimes: (1) thermic (February-October); (2) mesic (March-October); (3) frigid (May-September); (4)

ic (June-August); (5) elic (July-August); (6) isohyperthermic (January-December); (7) hyperther-
Smrnyc‘ (Febma!y-gg:ember).( )isodnen)x'ﬁc (Jgaunuary-December) and (9) isom::x{: (Ia.nua:y-Decemb)g; *

Hardpan - A very dense soil layer caused by compaction or cementation of soil particles by organic matter,
silica, sesquioxides, or calcium carbonate, for example.

Hemists - Organic soils (mucky peats and peaty mucks) in which plant remains show a fair amount of de-
compogti%n; between one-third and two-thirds of the fibers are sull visible upon rubbing the material be-
tween the fingers.

Herb - Nonwoody (herbaceous) glams including graminoids (grass and grasslike plants), forbs, ferns,
fern allies, and nonwoody vines; for the purposes of this manual, seedlings of woody plants that are less
than three feet in height are also considered herbs.

Herb stratum - Any vegetative layer of a plant community that is composed predominantly of herbs.

Histic ep‘iipedon - A 8- to 16-inch soil layer at or near the surface that is saturated for 30 consecutive days
or more during the growing season in most and contains a minimum of 20 percent organic matter
when no clay is present or a minimum of 30 percent of organic matter when 60 percent or more clay is
present; generally a thin horizon of peat or muck if the soil has not been plowed.

Histosols - An order in "Soil Taxonomy"” (Soil Survey Staff 1975) composed of organic soils (mucks and
1f ve)rlm?t have :rgmic soil materials in more than half of the upper 32 inches or that are of any thickness
overlying roc

Horizon - A distinct layer of soil, more or less parallel with the soil surface, having similar properties such
as color, texture, and permeability; the soil e is subdivided into the following major horizons: A-
horizon, characterized by an accumulation of organic material; B-horizon, characterized by relative accu-
mulation of clay, iron, organic matter, or aluminum; and the C-horizon, the undisturbed and unaltered par-

:lm) material. (Mote: Some soils have an E-horizon, characterized by leaching of organic and other materi-

Hue - A characteristic of color related to one of the main spectral colors (red, yellow, green, blue; or pur-
ple), or various combinations of these principle colors; one of the three variables of color; each color chart
in the Munsell Soil Color Chants (Kollmorgen Corporation 1975) represents a specific hue.

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

Hydrology - The science dealing with the properties, distribution, and circulation of water.

H hyte - Any macrophyte that grows in water or on a substrate that is at least periodically deficient in
o:;'ig‘:g aZ‘: result of excessx)x wate?:omem; plants typically found in wetlands and other aquatic habitats.

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

Hypertrophied lenticels - An exagfemed (oversized) pore on the stem of woody plants through which
gases are exchanged between the plant and the atmosphere; serving to increase oxygen to plant roots dur-
ing periods of inundation or soil saturation.




s —
Indicator - An event, entity, or condition that typically characterizes a prescribed environment or situation;
indicators determine or aid in determining whether or not certain stated circumstances exist or criteria are
Inundation - A condition in which water temporarily or permaneatly covers a land surface.

Leovee - A natural or manmade feature of the landscape that restricts movement of water into or through an
ares.

Lister - The undecomposed plant and animal material found above the duff layer on the forest floor.
Long duration (fiooding) - A duration class in which inundation for a single event ranges from 7 days to 1
Macropbym - plant species that can be readily observed without the aid of optical magnification, in-
Mu“vnmrphx;‘tmmdbryophms (e.g.. Sphagnum spp.),aswellfslargealgae (e.g. Cha-
ra spp., sad Fucus pp.

Manmado wetiand - Any wetland area that has been purposely or accidentally created by some activity of
mmn; also called wetlands.

Map unit - A portion of a map that depicts an area having some common characteristic.

Matrix - The natural soil material composed of both mineral and organic matter; matrix color refers to the
predominant color of the soil in a particular horizon.

Microbial - Permining 10 work by microorganisms too small to be seen with the naked eye. -

Mineral soil - Any soil consisting primarily of mineral (sand, silt, and clay) material, rather than organic
ater.

Mollisols - Grassland solls of steppes and prairies characterized topsoil (mollic epipedon); com-
100 in the Croat Plains of the West, by decp pipedo

Maorphological adaptation - A structural feature that aids in fitting 8 species to its particular environment
(e.3., buttressed bases, adventitious roots, and acrenchymous tissue).

Maorphological festures - Properties related to the external structure of soil (such as color and texture) or of

Moss-lichen wetiand - A wetland dominated by mosses (mainly peat mosses) and lichens with little taller
vegetation,

Motties - Spots or blotches of different color or shades of color interspersed within the dominant matrix
color in & 90il iayer; distinct motties are readily seen and easily from the color of the matrix;
prominent moles are obvious and motding is one of the outstanding of the horizon.

Nonhydric sofl - A soil that has developed under predominantly aerobic soil conditions.

Nonpersistent vegetation - Plants that break down readily after the growing season; no evidence of previ-
ous year's growth at beginning of next growing season.

Nontidal - Not influenced by tides.

70




Nonwetland - Any area that has sufficiently dry conditions that hydrophytic vegetation, hydric soils, and/
or wetland hydrology are lacking; it includes upland as well as former wetlands that are effectively . .

drained.

Normal circumstances - Refers to the soil and hydrology conditions that are normally present, without re-

gard to whether the vegetation has been removed.

Obligate wetland species - A plant species that is nearly always found in wetlands; its frequency of occur-
rence in wetlands is 99% or more.

Offsite determination method - A technique for making a wetland determination in the office.
Onsite determination method - A technique for making a wetland determination in the field.
Organic soil - See Histosols.

Overbank flooding - Any situation in which inundation occurs as a result of the water level of a river or
stream rising above bank level.

Oxidation-reduction process - A complex of biochemical reactions in soil that influences the valence state
of elements and their ions found in the soil; long periods of soil saturation during the growing season tend
to elicit anaerobic conditions that shift the process to a reducing condition.

Ol:x;‘dmd rhizospheres - Oxidized channels and soil surrounding living roots and thizomes of hydrophytic
plants.

Parent material - The unconsolidated and more or less weathered mineral or organic matter from which the
soil profile is developed.

Pedogenic - Related to soil-building processes occurring within the soil.

Peraquic moisture regime - A soil condition in which reducing conditions always occur due to the presence
of ground water at or near the soil surface.

Perennial (plant) - Living for many years.

Periodically - Used herein, to define detectable regular or irregular saturated soil conditions or inundation,
resulting from g of ground water, precipitation, overland flow, stream flooding, or tidal influences
that occur(s) with hours, days, weeks, months, or even years between events.

Permanently flooded - A water regime condition where standing water covers the land surface throughout
the year (but may be abseat during extreme droughts).

Permeability - The quality of the soil that enables water to move downward through the profile, measured
as the number of inches per hour that water moves downward through the saturated soil.

&th' soil - A subdivision of a series based on features such as slope, surface texture, stoniness, and
ickness.

Physiolo adaptation - A peculiarity of the basic physical and chemical activities that occur in cells and
tissues of a species, which results in it being better fitted to its environment (e.g., ability to absorb nutri-
ents under low oxygen tensions).

Plant community - The plant populations existing in a shared habitat or environment.
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L mmm-&thMbMym&mhﬂnﬁmdmﬂmdhy-

anmo An estimate of basal area for trees, such as produced by the Bitterlich sampling tech-

Playa - Perindically flooded wetland basin common in parts of the Southwest.

W - Modified roots n&nraboveuwndthnmyfumuonuamspntorymganmspecxes

m - The process by which sesquioxides (aluminum and iron) are leached from the A-h
ipimted in the B-horizon, often resulting in a leached layer, the E-horizon. orizon

» ".anm) Two or more different of leaves formed on plants; in wetland plants, poly-

Ponded - A condition in which free water d:noil for losed ; th
. only by covers surface, for example, inac depressxon e

found in Upper Midwest (North and South Dakota and west-
’ mmmmm e ves

-A measure of the sum of the frequency of occurrences of all ies
uue&m aplmcum:ﬁybymmnhammin&xohﬁm-

mmwmammmmmmmmm

T peotme - vmmdummmmmmmummm:m
© Quadsas- « Sample units or plumhatvuyluiu. mbermdmngemu.dependmgonthena-

mauwm conditions, and purpose of study.

: .M-AMWGMMWW
: m~mndmmmwm“anﬂun(&pphmwbﬂmmnym

mdehﬁmekn:mﬁmc%mamwmnmumwmducnon

Relief - ‘The changs in clevation of a land surface between two points; collectivel , the configuration of the
eart's warface, nciuding such feasares a3 bills and valleys. Y

« A poculiarity of the reproductive mechanism of a species that results in it being
dormancy).

‘ivwwuhnvmm (e.g., prolonged soed

lﬁmc ‘mmdmhwmmmdmmumphmmmesmmr
'mm-Amsmummmmmamqmmmmm
« Solls of arid regions with a salic horizon within 30 inches of the surface and saturated within

w
- 40 inches for owe month or more in most years; common in playas of the Southwest.




Sample plot - As used herein, an observation point at which a wetland determination is made.

Sapling - Woody vegetation between 0.4 and 5.0 inches in diameter at breast height and greater than or
equal to 20 feet in height, exclusive of woody vines.

Saprists - Organic soils (mucks) in which most of the &elant material is decomposed and the original con-
stituents cannot be recognized; less than one-third of the fibers remain visible upon rubbing the material
between the fingers.
Saturated - A condition in which all easily drained voids (pores) between soil particles are temunrily or
permanently filled with water; significant saturation during the growing season is considered to be usually
one week or more.

Seedling - A young tree that is generally less than 3 feet high.

Shrub - Woody vegetation usually greater than 3 feet but less than 20 feet tall, including multi-stemmed,
bushy shrubs and small trees and saplings. (Note: Woody seedlings less than 3 feettallugeconsidetedpm
of the herbaceous layer.)

S?il - Unconsolidated material on the earth's surface that supports or is capable of supporting plants out-
of-doors. _

Soil horizon - A layer of soil or soil material 10 the land surface and differing from

adjacent genetically related layers in physical, chemical, 4 biological properties or characteristics (e.g.,
color, structure, and texture).

Soilmau-ix-,mﬁ!buofuivcnsoilhavmthedomimcoloninmostcues.themmixwmbetm
portion of the soil having more than 50 percent of the same color.

Soiill.permubility - The ease with which gases, liquids, or plant roots penetrate or pass through a layer of
80!

Soil phase - A subdivision of a s0il series having features (e.g., slope, surface texture, and stoniness) that
affect the use and management of the soil, but which do not vary sufficiently to differentiate it as a separate

Soil pore - An area within soil occupied by either air or water, resulting from the arrangement of individual
soil particles or peds.
Soil profile - A vertical section of the soil through all its horizons and extending into the parent material.

Soil series - A group of soils having horizons similar in differentiating characteristics and arrangements in .
tlusoilpmﬁle.exceptforumvoimd\emﬁcehyu.

lS,eo‘i‘lssnucuue-’lhccombinationoutnngcmentofprimuysoilpmles into secondary particles, units, or

Soihmfwe-'lheupﬁﬁﬁﬁofﬁnloﬂmﬁh;fotmitanlsoih.dwupperﬁmmofm highest mineral
horizon (A-horizon); for organic soils, the upper limit of undecomposed organic mateer.

Soil texture - The relative proportions of the various sizes of particles (silt, sand and clay) in a soil.

Somewhat poorly drained - A condition in which water is removed slowly enough that the soil is wet for
peﬁogs during the growing season.

significant




f{jm-!hemmamhpmdmdwbenplomngdwqmﬂmvenumbemf lant species
M series of quadrats against the cumulstive number or area of those quadrats; it is uged t:%eccter-
m&emﬁadmmfﬁcimmmunymyﬂnhubmm

m - A subsurface layer of soil characterized by the accumulation of aluminum oxides (with or
Mmih)ndmnicmmadhgnmhmfaw

&nﬂm - A term referring to the origin, composition, distribution, and succession of geologic strata

- Suwtien - A'tayer of vegetation used to determine dominant species in a plant commanity.
Suborder (sofls) - Second highest taxonomic level of the current U.S. soil classification system.
Surface water - Watee preseat above the substrase of soil surface.
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Vegeiation unit - A patch, gmupin&or zone of plants evident in overall plant cover, which appears distinct
from other such units because of the vegetation's structure and floristic composition; a given unit is typi-
cally topographically distinct and typically has a rather uniform soil, except possibly for relatively dry mi-
crosites (e.g., tree bases, old tree stumps, mosquito ditch spoil piles, and small earth huramocks) in an
otherwise wet area or relatively wet microsites (e.g., small depressions) in an otherwise dry area.

Veryd}ong 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 removed from the soil so slowly that free water re-
mains at or on the surface during most of the growing season.

Water mark - A line on vegetation or other upright structures that represents the maximum height reached
in an inundation event.

Water table - The zone of saturation at the highest average depth during the wettest season; it is at least six
inches thick and persists in the soil for more than a few weeks.

Wetlands - As used herein, areas that under normal circumstances have hydrophytic vegetation, hydric
soils, and wetland hydrology.

Wetland boundary - The point on the ground at which a shift from wetlands to nonwetlands occurs.
Wetland determination - The process by which an area is identified as a wetland or nonwetland.

Wetland hydrology - In general terms, or periodic inundation or prolonged soil saturation suffi-
ciemtom’;?mmbicmdiﬁomintgsdl. prolonged

Wetland indicator status - The exclusiveness with which a plant es occurs in wetlands; the different
:dicamr categories (i.c., facultative species, and obligate wetland species) are defined elsewhere in this
ossary.

Wooded swamp - A wetland dominated by trees; a forested wetland.

Zone olt"y influence - The area contiguous to a ditch, channel, or other drainage structure that is directly af-
fected by it.
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DATA FORM
INTERMEDIATE-LEVEL ONSITE DETERMINATION METHOD
QUADRAT TRANSECT SAMPLING PROCEDURE

{Vegetation Date)
Field investigator(s):
Project/Site: Date:
Applicant/Owner: State: County:
Transect # Piots
Note: it a more delailed site description is necessary, use the back of data form or a field notebook.
DOMINANT PLANT SPECIES
Indicator Indicator
Herbs (Bryophytes) Status Sapiings Status
1. - 1.
2 2
3. 3.
4. 4.
S 5
6. 6.
7. 7.
8. 8.
9. 9.
10, 10.
11. 11.
12 12
13. 13.
Shrubs Jreey
1. 1.
2 2.
3. 3.
4. 4
s. 5.
6. 6.
7. 7.
8. 8.
9. 9.
10. 10.
1" 11
12 12
13, 13
Woody Vines
1.
2
3.
4,
5.
6.
7.
8.
9.
10.
1".
12
13

Percent of dominan! species that ars OBL, FACW, and/or FAC
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BEdeiie
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v T

T

Sum of Midpoints  —eweemremmmnme
Dominance Thrashold Number Equals 50% ¥ Sum of MiPOINGS e
'm s (midpolnte): Tt (none); 1 = 1-9% (3.0); 2 « 8-15% (10.5); 3 = 16-28% (20.5); 4 » 26-50%
Sl Mt-mmh%mu
vt e the dominants, et rank the by their micipoints. Then cumulatively sum the midpoints
B apecies wmll 0% of he totsl mmhmmum
mmmummmmmmmm




Field umubmr(s)
Project/Sie:...

m Vegetation Unk #/ame:
Note: lammuomhm use the back of data form or a field notebook.

----c—---ﬁ--u----a-’----—-—---———------——----——-s.-—

Percent Midpoint!
Indicstor  Areal Caver! of Cover
Status Cover Class Class Rank?

:
i

-l
-

SppNpRreN

g

' Sum of WdROIMS  ~——esee.
Dominance Threshold Numbar Equals 50% x Sum of Midpoints

Porcent Midpoint!
indicastor  Argel Cover! of Cover
Woody w-sm Sttys  Cover  _Cisss __ Class Rank?

PPl

Sum ol Midpoints

Dominance Thrashold Number Equals 50% x Sum of Midpoints
Porcont Midpoint'
indicetor Md Cover' of Cover

Siwye  Cover Cham _ Cww  Raid

PPN?!‘?PN:‘F
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DATAFORM
TE-LEVEL ONSITE DETERMINATION METHOD
VEGETATION UNIT SAMPLING PROCEDURE
(Tenee)
Date:
vmwm y

MEREPR -

Sum of Midpoints  ——eesmmecemennes
Daminancs Thrashold Number Equals 50% x Sum of Midpoints

».“.'ﬂ----ﬂﬁ--------‘-‘--------no----:—-—--- - e - -

Taly Towl Basal®

_.M m_. 12346678 Trves _Ama  Ranid

wmmumm

Yolol Banal Aren of All Spacies Combined
Daminanoe Thrashold Nurmber Equals S50% of Total Besal Are

P OB U D G P AR W WD W BB W WS A U5 TR N AR SR S WS D WS AR S AR G TR D WP AR G R OB W W A AR W e e

T<1% (nona); ¢ -1“”!-"“(10.5),3-?%(20.5).4-2&50%
.-MM7..~




DATA FORM !
INTERMEDIATE-LEVEL ONSITE DETERMINATION METHOD OR
COMPRENENSIVE ONSITE DETERMINATION METHOD

(Sotis and Hydrology)
:MWM‘): Date: :
g Stam: County: B
Intermediate-level Onsite Determination Method _____
Comprshensive Onsite Datermination Method ______
Transect ¥ Plots
Vegetation Unit #/Name: Sampile # Within Veg. Unit:
Note: ¥ a more detailed site description is necessary, use the back of data form or a field notebook.
..........................
Seriesphase: Subgroup:2
isthesoilonthe hydricsolisiint? Yes _____ No____  Undetermined
isthesolaHistosol? Yes ______ No_____ Histicepipedonpresem? Yes _____ No____
isthesol: Motded? Yes_____ No____ Gleysd? Yes No_
Other hydric solil indicators:
Comments:
HYDROLOGY
le the ground surface inundated? Yes _____ No_____ Surface water depth:
lsthosoilssturated? Yes __ . No_____
Depih 10 frise-standing wanwr in pit'soll probe hole:
Mark other fisid indicators of surface inundation of soll saturation below:
. Oxidized root zones — Water-siained loaves
. Waler marks e Surface scoured areas
. Driltlines — Wetland drainage patiems
e Water-bome sadiment deposits - Momhologica! plant adaptations
Additional hydrologic indicators:
Comments:

Y This data form can be used for both the Vegetation Unit Sampling Procedure and the Quadrat Transect
Sampling Procedure of the intermadiate-Lavel Onsite Determination Method, or the Quadrat Sampling
Procedure of the Compshensive Onsite Determination Method. indicate which mathod is used.

2 Classification according 10 *Soil Taxonomy.”
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Ly DATA FORM
N COMPREHENSIVE ONSITE DETERMINATION METHOD
QUADRAT SAMPLING PROCEDURE !

(Herbs and Bryophytes)
Field investigator(s): ‘ Date:
Project/Site: State: —————— County:
Applicant/Owner:
Transact#® ____Piot# Vegetation Unit #/Name:

Note: Ifamondotalhdsindescdpﬂonsnecessw use the back of data form or a field notebook.

W UD WD P AP G dn WP D WP G TP AH EE D S W W G NP D GE R A% UP YR WL GL R TR OR UD W TR AN D R G SR R W T TN e TE WL SR AR W AR e W

indicator Quadrat Percent Areal Cover _
Species Status Q1 Q2 Q3 Q4 Q5 Q8 Q7 Q8 X _Ran

1, cer———————————— . sttt e st i e et s et
2, e ————————— e o — — — s — — — e
30 ————————— ——
B, e s o i e e e i ot e e —_
‘,’ 5- ————————— ——————
2 G o e e —— — — —— —— —_—
3 T e cr——————— e, seaemmimsen, e amve amtres  wt. ammrs mees e st s —_—
B e ————————— ittt s A s s s i e i i —_—
3 0 e et — o — — — —— — — —
I °0e— e ————————— J—
3 1 ettt amt—— a— o— — ——  —— — — v ot U
= | I EEIINE——. N
. 13, e ———————— — e — — — — ——— —— o—— v——. e
8 " ——————e ——— e ————————— S
g 1 5. ————————— ———
18, e ——————————— e———— v — — — t— —— op—  monans. st ——

Total Cover ___
: Dominance Threshoid Number Equals 50% x Total Cover ___
F Total of Averages (X's) —

Dominance Threshoid Number Equals 50% x Total of Averages (X's) ___

‘Tmdmfmmmwmmmmmcommmmms-mmmcnmmmm
interval Transact Sampiing Approach.

2 These entriss are only applicable 10 the Fixed interval Transect Sampling Approach which uses only one
quadrat per sampling point along & transect.

3 Thess entries are only appiicable 1 the Plant Community Transect Sampling Approach which uses
multiple Quadirais par sampiing point along & transect.

4 To determine the dominants, first rank the apacies by their cover (or mean cover). Then cumulatively sum
the cover (maan cover) of the ranked spacies until 50% of the total for aii spacies cover (mean cover) is
immediately exceeted. Al species contributing to that cumulative total (the dominance threshold number)
mmmummmmmunwm(mmnmmumm
dominants and marked with an asterisk.
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DATA FORM
COMPREMENSIVE ONSITE DETERMINATION METHOD
QUADRAT SAMPLING PROCEDURE
(Shrubs snd Woody Vines)
Field Investigator(s): Date:
ProjecvSte: State: County:
Applicant/Owner:
Transect # Plot # Vegetation Unit #/Name:
Note: ¥ & more detalled site description is necessary, use the back of data form or a fieid notebook.
Percent !
indicator  Areal Cover! of Cover
Shrub Species Sats = Cover ~_Class Class LRanid
1
2
a
4
s
[ 8
7
8
9.
10.
1",
12
13.
14
Sum of Midpoints S
Dominance Threshold Number Equals 50% x S8um of Midpoints
Percent Midpoint!
Indgicator  Areal Cover! of Cover
Woody Vine Species Status Cover Class Class Rani®
1.
2
3
4,
-
[ §
7.
8.
9.
10.
1",
12.
1.
14,

Sum of Midpoints
Dominance Threshold Number Equals 50% x Sum of Midpoints
1 Cov-rdmu(mpdm) T<1% (none); 1 = 1-5% (3.0); 2 = 6-15% (10.5); 3 = 16-25% (20.5); 4 = 26-50%
(300).5-51 75% (63.0); 8 » 76-05% (85.5); 7 = 96-100% (98.0).
mwmmmmmwmmmﬂmmmmmmm
ammmmmamwuumm immediately exceeded. All species
1o that cumulative total (the dominance threshold numbaer) phus any additional species having
20% of the tota) midpoint vaiue should be considersd dominants and marked with an asterisk.
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'=‘.‘.“3‘."L‘.!.'?.'.".‘!‘3!‘!!“2".‘!.'!!!.‘!! USS the back of data form o a fleid notebook.
Percent Midpoint}

indcstor  Areal Cover! of Cover

Statue Cover Class Class Rank?

marr 5

Sum of MidPOINS  —emmmemcroomnmenn
Dominance Threshoid Number Equals S0% x Sum of Midpoints

Ama(8A)  BAPer
ingicator  DBH Species
St Jinches) "mmtm (saf) _Ruid

Yotal Basal Area of AS Species Combined
mmmwmnwmm
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One: 7/29/97
County: 2 scatime

* oName: Y //V’e{é/'
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Yot Cover __
Dominance Threshoks Number Equals S0% x Total Cover ___ _
Total of Averages (X's)&£.9 3
Dominanos Tiweshold Number Equals 50% x Total of Averages (X's) #4493
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