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Abstract: This document is one of a series of Regional Supplements to
the Corps of Engineers Wetland Delineation Manual, which provides
technical guidance and procedures for identifying and delineating wet-
lands that may be subject to regulatory jurisdiction under Section 404 of
the Clean Water Act or Section 10 of the Rivers and Harbors Act. The
development of Regional Supplements is part of a nationwide effort to
address regional wetland characteristics and improve the accuracy and
efficiency of wetland-delineation procedures. This supplement is applic-
able to the Great Plains Region, which consists of all or portions of

11 states: Colorado, Kansas, Minnesota, Montana, Nebraska, New Mexico,
North Dakota, Oklahoma, South Dakota, Texas, and Wyoming.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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Preface

This document is one of a series of Regional Supplements to the Corps of
Engineers Wetland Delineation Manual. It was developed by the

U.S. Army Engineer Research and Development Center (ERDC) at the
request of Headquarters, U.S. Army Corps of Engineers (USACE), with
funding provided through the Wetlands Regulatory Assistance Program
(WRAP). This is Version 2.0 of the Great Plains Regional Supplement; it
replaces the “interim” version, which was published in March 2008.

This document was developed in cooperation with the Great Plains
Regional Working Group, whose members contributed their time and
expertise to the project over a period of many months. Working Group
meetings were held in Omaha, NE, on 2-4 November 2005 and Fort
Worth, TX, on 9-10 March 2006. Members of the Regional Working
Group and contributors to this document were:

o James Wakeley, Project Leader and Working Group Chair, Environ-
mental Laboratory (EL), ERDC, Vicksburg, MS

e Robert Lichvar, Chair, Vegetation Subcommittee, Cold Regions
Research and Engineering Laboratory, ERDC, Hanover, NH

e Chris Noble, Chair, Soils Subcommittee, EL, ERDC, Vicksburg, MS

e Doyle Brown, Missouri Department of Conservation, Jefferson City,
MO

¢ Andrew Commer, U.S. Army Engineer District, Tulsa, OK

e Lee Davis, U.S. Department of Agriculture (USDA), Natural Resources
Conservation Service, Central National Technology Support Center,
Fort Worth, TX

e Dave Dewald, USDA Natural Resources Conservation Service,
Bismarck, ND

e Vicki Dixon, U.S. Army Engineer Southwestern Division, Dallas, TX

e Steve Eggers, U.S. Army Engineer District, St. Paul, MN

e Mark Frazier, U.S. Army Engineer District, Kansas City, MO

e Michael Gilbert, U.S. Army Engineer District, Omaha, NE

e James Henley, USDA Natural Resources Conservation Service,
Stillwater, OK

¢ Jim Herrington, U.S. Environmental Protection Agency, Dallas, TX

e Neal Johnson, U.S. Army Engineer District, Rock Island, IL
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e Carla Kartman, Texas Department of Transportation, Fort Worth, TX

e Robert Knight, Texas A&M University, College Station, TX

e Ted LaGrange, Nebraska Game and Parks Commission, Lincoln, NE

e Ken Laterza, U.S. Army Engineer District, Fort Worth, TX

e Mark Lindflott, USDA Natural Resources Conservation Service, Des
Moines, 1A

e Scott Marler, Iowa Department of Transportation, Ames, IA

e Keith McMullen, U.S. Army Engineer District, St. Louis, MO

e Norman Melvin, NRCS Central National Technology Support Center,
Fort Worth, TX

e Marcus Miller, USDA Natural Resources Conservation Service,
Albuquerque, NM

e Wesley Miller, USDA Natural Resources Conservation Service
(retired), Victoria, TX

¢ Tom Mings, Minnesota Board of Water and Soil Resources, St. Paul,
MN

e John (Andy) Mitzel, U.S. Army Engineer District, Omaha, NE

e Kathleen Mulder, U.S. Environmental Protection Agency, Kansas City,
MO

¢ Jim Richardson, USDA Natural Resources Conservation Service,
Lincoln, NE

e David Ruiter, U.S. Environmental Protection Agency, Denver, CO

¢ Norman Sears, U.S. Environmental Protection Agency, Dallas, TX

e Van Truan, U.S. Army Engineer District, Albuquerque; Colorado
Regulatory Office, Pueblo, CO

e Stephen Tully, USDA Natural Resources Conservation Service,
Stillwater, OK

e P. Michael Whited, USDA Natural Resources Conservation Service,
St. Paul, MN

e Hans Williams, Stephen F. Austin State University, Nacogdoches, TX

e John Wong, U.S. Army Engineer District, Galveston, TX

Technical reviews were provided by the following members of the National
Advisory Team for Wetland Delineation: Steve Eggers, U.S. Army
Engineer (USAE) District, St. Paul, MN; Karl Hipple, USDA Natural
Resources Conservation Service (NRCS), National Soil Survey Center,
Lincoln, NE; Dan Martel, USAE District, San Francisco, CA; Jennifer
McCarthy, USAE District, New England, Concord, MA; Norman Melvin,
NRCS Central National Technology Support Center, Fort Worth, TX; Paul
Minkin, USAE District, New England, Concord, MA; Ralph Thomas
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Rogers, U.S. Environmental Protection Agency (EPA), Seattle, WA; Stuart
Santos, USAE District, Jacksonville, FL; Ralph Spagnolo, EPA, Phila-
delphia, PA; Ralph Tiner, U.S. Fish and Wildlife Service, Hadley, MA;
Katherine Trott, USAE Institute for Water Resources, Alexandria, VA;

P. Michael Whited, NRCS, St. Paul, MN; and James Wood, USAE District,
Albuquerque, NM. In addition, portions of this Regional Supplement that
address soils issues were reviewed and endorsed by the National Technical
Committee for Hydric Soils (Karl Hipple, chair).

Independent peer reviews were performed in accordance with Office of
Management and Budget guidelines. The peer-review team consisted of
Ken Kuiper, Chair, NRCS, Salina, KS; Barbi Hayes, Hayes Environmental
LLC, Elkhorn, NE; Gregory Johnson, Western EcoSystems Technology,
Inc., Cheyenne, WY; James Jones, SWCA Environmental Consultants,
Austin, TX; Greg Larson, Minnesota Board of Water and Soil Resources,
St. Paul, MN; Frank Norman, Applied Ecological Services, Inc., Kansas
City, MO; and Stephen Parker, Adaptive Ecosystems, Inc., Grandview,
MO.

Technical editors for this Regional Supplement were Dr. James S.
Wakeley, Robert W. Lichvar, and Chris V. Noble, ERDC. William L. James
was the project proponent and coordinator at Headquarters, USACE. Dur-
ing the conduct of this work, Dr. Morris Mauney was Chief of the Wetlands
and Coastal Ecology Branch; Dr. Edmond Russo was Chief, Ecosystem
Evaluation and Engineering Division; Bob Lazor was Program Manager,
WRAP; and Dr. Elizabeth Fleming was Director, EL.

COL Gary E. Johnston was Commander and Executive Director of ERDC.
Dr. Jeffery P. Holland was Director.

The correct citation for this document is:
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1

Introduction

Purpose and use of this regional supplement

This document is one of a series of Regional Supplements to the Corps of
Engineers Wetland Delineation Manual (hereafter called the Corps
Manual). The Corps Manual provides technical guidance and procedures,
from a national perspective, for identifying and delineating wetlands that
may be subject to regulatory jurisdiction under Section 404 of the Clean
Water Act (33 U.S.C. 1344 ) or Section 10 of the Rivers and Harbors Act
(33 U.S.C. 403). According to the Corps Manual, identification of wetlands
is based on a three-factor approach involving indicators of hydrophytic
vegetation, hydric soil, and wetland hydrology. This Regional Supplement
presents wetland indicators, delineation guidance, and other information
that is specific to the Great Plains Region.

This Regional Supplement is part of a nationwide effort to address
regional wetland characteristics and improve the accuracy and efficiency
of wetland-delineation procedures. Regional differences in climate,
geology, soils, hydrology, plant and animal communities, and other factors
are important to the identification and functioning of wetlands. These
differences cannot be considered adequately in a single national manual.
The development of this supplement follows National Academy of Sciences
recommendations to increase the regional sensitivity of wetland-
delineation methods (National Research Council 1995). The intent of this
supplement is to bring the Corps Manual up to date with current knowl-
edge and practice in the region and not to change the way wetlands are
defined or identified. The procedures given in the Corps Manual, in com-
bination with wetland indicators and guidance provided in this supple-
ment, can be used to identify wetlands for a number of purposes, including
resource inventories, management plans, and regulatory programs. The
determination that a wetland is subject to regulatory jurisdiction under
Section 404 or Section 10 must be made independently of procedures
described in this supplement.

This Regional Supplement is designed for use with the current version of
the Corps Manual (Environmental Laboratory 1987) and all subsequent
versions. Where differences in the two documents occur, this Regional
Supplement takes precedence over the Corps Manual for applications in
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the Great Plains Region. Table 1 identifies specific sections of the Corps
Manual that are replaced by this supplement. Other guidance and pro-
cedures given in this supplement and not listed in Table 1 are intended to
augment the Corps Manual but not necessarily to replace it. The Corps of
Engineers has final authority over the use and interpretation of the Corps
Manual and this supplement in the Great Plains Region.

Table 1. Sections of the Corps Manual replaced by this Regional Supplement for applications

in the Great Plains Region.

Replaced Portions of the Corps
Manual (Environmental

Replacement Guidance

ltem Laboratory 1987) (this Supplement)
Hydrophytic Vegetation Paragraph 35, all subparts, and | Chapter 2
Indicators all references to specific
indicators in Part IV.
Hydric Soil Indicators Paragraphs 44 and 45, all Chapter 3
subparts, and all references to
specific indicators in Part IV.
Wetland Hydrology Paragraph 49(b), all subparts, Chapter 4

Indicators

and all references to specific
indicators in Part IV.

Growing Season Definition

Glossary

Chapter 4, Growing Season;
Glossary

Hydrology Standard for
Highly Disturbed or
Problematic Wetland
Situations

Paragraph 48, including Table 5
and the accompanying User
Note in the online version of the
Manual

Chapter 5, Wetlands that
Periodically Lack Indicators of
Wetland Hydrology, Procedure
item 3(g)

Indicators and procedures given in this Supplement are designed to iden-
tify wetlands as defined jointly by the Corps of Engineers (33 CFR 328.3)
and Environmental Protection Agency (40 CFR 230.3). Wetlands are a
subset of the “waters of the United States” that may be subject to regula-
tion under Section 404. One key feature of the definition of wetlands is
that, under normal circumstances, they support “a prevalence of vegeta-
tion typically adapted for life in saturated soil conditions.” Many waters of
the United States are unvegetated and thus are excluded from the Corps/
EPA definition of wetlands, although they may still be subject to Clean
Water Act regulation. Other potential waters of the United States in the
Great Plains include but are not limited to unvegetated playa lakes, mud
and salt flats, and perennial, intermittent, and ephemeral stream channels.
Delineation of these waters in non-tidal areas is based on the “ordinary
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high water mark” (33 CFR 328.3e) or other criteria and is beyond the
scope of this Regional Supplement.

Amendments to this document will be issued periodically in response to
new scientific information and user comments. Between published ver-
sions, Headquarters, U.S. Army Corps of Engineers, may provide updates
to this document and any other supplemental information used to make
wetland determinations under Section 404. Wetland delineators should
use the most recent approved versions of this document and supplemental
information. See the Corps of Engineers Headquarters regulatory web site
for information and updates (http://www.usace.army.mil/CECW/Pages/cecwo_reg.aspx).
The Corps of Engineers has established an interagency National Advisory
Team for Wetland Delineation whose role is to review new data and make
recommendations for needed changes in wetland-delineation procedures
to Headquarters, U.S. Army Corps of Engineers. Items for consideration
by the Team, including full documentation and supporting data, should be
submitted to:

National Advisory Team for Wetland Delineation
Regulatory Branch (Attn: CECW-CO)

U.S. Army Corps of Engineers

441 G Street, N.W.

Washington, DC 20314-1000

Applicable region and subregions

This supplement is applicable to the Great Plains Region, which consists of
all or portions of 11 states: Colorado, Kansas, Minnesota, Montana,
Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota, Texas,
and Wyoming (Figure 1). The region encompasses a variety of landforms
and ecosystems, but is differentiated from surrounding regions mainly by
its relatively low level of topographic relief, semi-arid climate, dominance
of grasslands, and paucity of forests (Bailey 1995; Commission for
Environmental Cooperation [CEC] 1997).

The approximate spatial extent of the Great Plains Region is shown in
Figure 1. The region map is based on a combination of Land Resource
Regions (LRR) F, G, H, I, and J recognized by the U.S. Department of
Agriculture (USDA Natural Resources Conservation Service 2006a).
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Figure 1. Approximate boundaries of the Great Plains Region. Subregions used in this supplement
correspond to USDA Land Resource Regions (LRRY). This supplement is applicable throughout the
highlighted areas, although some indicators may be restricted to specific subregions or smaller areas.
In the Black Hills (MLRA 62), indicated with black hatching, the Western Mountains, Valleys, and Coast
Regional Supplement should be used in areas above the lower elevation limit of the ponderosa pine
zone. See text and U.S. Army Corps of Engineers (2008), or current version, for details.
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Subregions used in this supplement correspond to LRRs. Most of the wet-
land indicators presented in this supplement are applicable throughout
the entire Great Plains Region. However, some indicators are restricted to
specific subregions (i.e., LRR) or smaller areas (i.e., USDA Major Land
Resource Areas [MLRA]). Within LRR G, portions of the Black Hills
(MLRA 62) are excluded from the Great Plains Region. Specifically, those
portions above the lower elevational limit of the ponderosa pine (Pinus
ponderosa) zone, including interspersed meadows, shrublands, and
riparian areas, are addressed in the Western Mountains, Valleys, and
Coast Regional Supplement (U.S. Army Corps of Engineers [2008] or
current version).

Region and subregion boundaries are depicted in Figure 1 as sharp lines.
However, climatic conditions and the physical and biological character-
istics of landscapes do not change abruptly at the boundaries. In reality,
regions and subregions often grade into one another in broad transition
zones that may be tens or hundreds of miles wide. The lists of wetland
indicators presented in these Regional Supplements may differ between
adjoining regions or subregions. In transitional areas, the investigator
must use experience and good judgment to select the supplement and
indicators that are appropriate to the site based on its physical and bio-
logical characteristics. Wetland boundaries are not likely to differ between
two supplements in transitional areas, but one supplement may provide
more detailed treatment of certain problem situations encountered on the
site. If in doubt about which supplement to use in a transitional area,
apply both supplements and compare the results. For additional guidance,
contact the appropriate Corps of Engineers District Regulatory Office.
Contact information for District regulatory offices is available at the Corps
Headquarters web site (http://www.usace.army.mil/CECW/Pages/reg_districts.aspx).

Physical and biological characteristics of the region

The Great Plains is a region of flat to rolling topography extending from
the foothills of the Rocky Mountains in the west to the often indistinct
transition to more humid environments in the east. Across much of the
plains, annual precipitation is less than potential evapotranspiration,
resulting in moisture deficits and a semi-arid climate (Bailey 1995). Due to
limited rainfall, groundwater recharge and discharge occur mainly in
depressions, and water tables are usually mounded beneath depressions
and drainages. This is in contrast to humid eastern landscapes, where
considerable groundwater recharge occurs in uplands, wetlands are often
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discharge systems, and the water table is a muted reflection of surface
topography (Richardson et al. 2001).

Climatic conditions across the Great Plains vary considerably from north
to south and from east to west. The western plains lie in the rain shadow of
the Rocky Mountains and the climate is dry and continental. Conditions
become more humid toward the east, but there is still insufficient soil
moisture for extensive forest growth. In the north, winters are long and
cold and the growing season is short, while southern winters are more
moderate with most of the precipitation falling as rain rather than snow
(Bailey 1995). High winds and periodic intense droughts are characteristic
of the plains (CEC 1997).

The principal soil parent materials in the Great Plains are glacial tills and
drifts; glacial lake sediments; wind-deposited loess and sands; residuum
from the weathering of shales, sandstones, and limestones; mountain out-
washes; alluviums deposited in floodplains; and marine sediments
(Aandahl 1982). The glacial materials are primarily north and east of the
Missouri River and in eastern Nebraska and northeastern Kansas. Loess
mantles much of the southern glacial materials and is very extensive in
Nebraska, Kansas, eastern Colorado, southeastern Wyoming, and the
southern High Plains. The largest area of eolian sand is the Nebraska
Sandhills. South and west of the Missouri River, in northeastern
Wyoming, Montana, North and South Dakota, and northwestern
Nebraska, most of the soils formed in residua from sandstones and shales.
Deep loamy sediments of mixed origin are common east of the Rocky
Mountains. Residua from limestones, sandstones, and shales are extensive
in eastern Kansas, Oklahoma, and central Texas. South and east of the
Edwards Plateau, most of the materials are of marine origin. Throughout
the entire Great Plains, valley alluvium exists along streams and rivers.

Soils with dark-colored surface horizons high in organic matter (Mollisols)
are very extensive in the Great Plains, particularly in wetlands. They
develop primarily under grassland and savanna vegetation. Relatively
undeveloped soils (Entisols) formed in recent alluvium or sand are com-
mon in floodplains and sandhills. Clay soils with high shrink-swell poten-
tial (Vertisols) are common in parts of Texas. Organic soils (Histosols) are
rare but can be found locally (e.g., in the Nebraska Sandhills) in wetlands
that are nearly permanently saturated or ponded.
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Vegetation in the Great Plains grades generally from short-grass prairie in
the west to mixed and tall-grass prairie in the east. Riparian habitats
throughout the region often support woody communities dominated by
cottonwoods (Populus spp.), willows (Salix spp.), and other woody species.
In the southern plains, the prairies give way to communities dominated by
grasses mixed with woody species, including mesquite (Prosopis spp.),
junipers (Juniperus spp.), and oaks (Quercus spp.) (USDA Natural
Resources Conservation Service 2006a). Details are presented by sub-
region below.

The Great Plains Region is composed of five subregions: Northern Great
Plains (corresponds to LRR F), Western Great Plains (LRR G), Central
Great Plains (LRR H), Southwest Plateaus and Plains (LRR I), and South-
western Prairies (LRR J) (Figure 1). Important characteristics of each
subregion are described briefly below; further details can be found in
USDA Natural Resources Conservation Service (2006a). Most of the indi-
cators presented in this Regional Supplement are applicable across all
subregions of the Great Plains.

Northern Great Plains (LRR F)

This subregion is covered by undulating deposits of glacial till and level to
gently rolling lacustrine deposits. Mean annual precipitation ranges from
14 to 21 in. (355 to 535 mm) across much of the area. The area is subject to
high winds and periodic intense droughts. The mean annual temperature
in much of the area is 39 to 45 °F (4 to 7 °C), winters are cold, and the
growing season is short. The vegetation is mixed and tall-grass prairie
dominated mainly by western wheatgrass (Pascopyrum smithii

= Agropyron smithii), green needlegrass (Nassella viridula), needle and
thread (Hesperostipa comata), and blue grama (Bouteloua gracilis), with
big bluestem (Andropogon gerardii), switchgrass (Panicum virgatum),
and Indian grass (Sorghastrum nutans) in the east (USDA Natural
Resources Conservation Service 2006a).

Western Great Plains (LRR G)

This large subregion consists of an elevated piedmont plain that adjoins
the Rocky Mountains along nearly their entire length. Many rivers flow

east across the area from headwaters in the mountains. Average annual
precipitation is 13 to 22 in. (330 to 560 mm) and average annual temp-

erature is 44 to 51 °F (7 to 11 °C) across much of the area. Western
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wheatgrass, green needlegrass, needle and thread, and blue grama are
common species in the northern portion of the subregion, with sideoats
grama (B. curtipendula), galleta (Pleuraphis spp.), alkali sacaton
(Sporobolus airoides), little bluestem (Schizachyrium scoparium), and
woody shrubs in the south (USDA Natural Resources Conservation Service
20064a).

Central Great Plains (LRR H)

Large portions of this subregion in the north and west consist of fluvial
deposits derived from the erosion of the ancestral Rocky Mountains. Many
areas are blanketed by wind-blown sand and loess, while large areas in the
southcentral portion of the subregion contain red soils formed from
Permian red-bed sediments. Average annual precipitation ranges from

20 to 29 in. (510 to 735 mm) in much of the area, most of which falls as
rain in spring and fall. Average annual temperature ranges from 54 to

60 °F (12 to 16 °C). Blue grama, buffalo grass (Bouteloua dactyloides),
little bluestem, big bluestem, switchgrass, Indian grass, and sideoats
grama are common species (USDA Natural Resources Conservation
Service 2006a).

Southwest Plateaus and Plains (LRR I)

This subregion contains many mesas, plateaus, hills, and incised canyons
in the north and west. The south and east consist of the nearly level to hilly
terrain of the Gulf Coastal Plain and Rio Grande Valley. Precipitation is
moderate but air temperatures and evapotranspiration rates are high.
Average annual precipitation is 20 to 29 in. (510 to 735 mm) and average
annual temperature is 66 to 70 °F (19 to 21 °C). Vegetation is a mix of
grasses, shrubs, and some trees, including sideoats grama, threeawn
(Aristida spp.), Texas grama (B. rigidiseta), hairy grama (B. hirsuta),
buffalo grass, curly-mesquite (Hilaria belangeri), juniper, mesquite,
lotebush (Ziziphus obtusifolia), live oak (Quercus virginiana), cedar elm
(Ulmus crassifolia), desert yaupon (Schaefferia cuneifolia), and spiny
hackberry (Celtis ehrenbergiana) (USDA Natural Resources Conservation
Service 2006a).

Southwestern Prairies (LRR J)

This area consists of nearly level to hilly terrain, dissected by numerous
streams. Average annual precipitation is 31 to 44 in. (785 to 1,120 mm).
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Average annual temperature is 62 to 67 °F (17 to 19 °C). The vegetation is
dominated by mixed to tall-grass prairie species, with scattered oaks and
other woody species, particularly along drainages. Common species
include big bluestem, little bluestem, Indian grass, switchgrass, and sun-
flowers (Helianthus spp.) in the understory, and post oak (Q. stellata),
blackjack oak (Q. marilandica), American elm (Ulmus americana),
cottonwood, hackberry (Celtis occidentalis), and pecan (Carya illinoensis)
in the overstory (USDA Natural Resources Conservation Service 2006a).

Types and distribution of wetlands

Wetlands occupy only a few percent of the semi-arid Great Plains land-
scape (Dahl 1990) but their diversity is high, including freshwater
marshes, sloughs, wet meadows, floodplain and riparian wetlands, fens,
seeps, fringe wetlands surrounding lakes and reservoirs, prairie potholes,
playa lakes, and other fresh and saline depressional systems (Comer et al.
2003; NatureServe 2006). Wetlands are more numerous in the eastern
Great Plains than in the drier western plains. Additional information on
wetland plant associations in particular states or ecoregions is available
from the NatureServe web site (http://www.natureserve.org/explorer/).

Freshwater emergent marshes are found throughout the region in depres-
sions, as fringes around lakes, and sloughs along slow-moving streams.
These wetlands range from temporarily to permanently inundated and
may be dominated by floating-leaved plants in deeper areas (e.g., Lemna,
Potamogeton, Brasenia, Nuphar) and sedges (Carex, Cyperus,
Rhynchospora), bulrushes (Scirpus, Schoenoplectus), spikerushes
(Eleocharis), cattails (Typha), rushes (Juncus), and grasses (e.g., Phalaris,
Spartina) in seasonal wetlands (NatureServe 2006).

Floodplain and riparian systems occur along rivers and streams across the
Great Plains, but most of these areas do not qualify as wetlands unless
they are frequently flooded for long periods, pond water for long periods,
or receive significant groundwater input. In Texas, for example, aban-
doned channels, flats, and depressions in floodplain landscapes underlain
by clay soils, such as Vertisols, may pond water for weeks after local storm
events; in these situations, ponding of precipitation and local runoff may
be a more important source of wetland hydrology than overbank flooding
(Miller and Bragg 2007). Common woody species in riparian and flood-
plain wetlands in the Great Plains include plains cottonwood (Populus
deltoides ssp. monilifera), narrowleaf cottonwood (P. angustifolia),
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various willows, green ash (Fraxinus pennsylvanica), cedar elm, eastern
swampprivet (Forestiera acuminata), and the introduced saltcedar
(Tamarix ramosissima) (National Research Council 2002; NatureServe
2006). Many streams in the region have been channelized or converted to
reservoir systems (Barclay 1980).

Man-made reservoirs built for irrigation, flood control, navigation, and
domestic water supply are a common feature of the Great Plains. Fringe
wetlands surround most of these reservoirs and can be very extensive,
particularly in the upper reaches of large reservoirs where incoming
streams and rivers have deposited sediments in the calm waters of the lake
and created broad deltas that may be intermittently exposed. Water
regimes in these wetlands can be highly variable, depending upon local
relief and the purpose and operating regime of the reservoir. Plant com-
munities are also variable, including emergent, scrub/shrub, and forested
wetlands. Extensive mud flats are common in some reservoirs.

Prairie potholes are depressional wetlands formed in glacial deposits that
blanket the northern Great Plains in North and South Dakota, northern
Montana, and northwestern Minnesota. Water regimes are highly variable
across different pothole wetlands and range from seasonally saturated to
permanently ponded except in extreme drought years. Wetlands formed in
gently undulating lacustrine and till materials often have seasonally
perched water tables due to the slow permeability of the soils and nearly
level terrain. Areas of sand and gravel outwash are associated with these
glacial materials and often support networks of wetlands with water tables
reflecting more regional flow paths than similar wetlands in finer textured
glacial drift. The importance of groundwater recharge, discharge, and
throughflow varies depending upon soil conditions and the wetland’s
relative position in the landscape (Richardson et al. 2001). Pothole wet-
lands also vary in salinity. Recharge systems remain fresh due to continual
input of precipitation and local runoff and the relative lack of groundwater
inputs. However, some discharge systems receive groundwater containing
dissolved salts, which subsequently become concentrated in the wetland
due to evapotranspiration (Hubbard 1988; Richardson et al. 2001). The
vegetation of prairie pothole wetlands is dominated by sedges, bulrushes,
grasses, and forbs, but the composition varies greatly depending upon the
hydrologic regime, salinity, current drought conditions, and extent of
human disturbance (Hubbard 1988). Many pothole wetlands are planted
to crops or hay.
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The playa lakes region of northwestern Texas, eastern New Mexico and
Colorado, and western Oklahoma, Kansas, and Nebraska also contains
thousands of depressional wetlands, but they are very different from the
potholes of the northern plains. Playa lakes are shallow circular basins
apparently formed by wind erosion and/or calcium carbonate dissolution.
Precipitation and local runoff are usually held at the surface by a clay-rich
layer, forming shallow ponds and vegetated wetlands. Water is lost
through evapotranspiration and seepage at the basin margins above the
level of the clay layer. Many playa lakes have been modified for use as
sources of irrigation water and sinks for irrigation return flow. Vegetation
of playa lakes depends on the water regime, surrounding land use, and
playa modifications. Vegetation composition can change rapidly as dry
playas fill with water in response to local storm events. Common species in
playa wetlands include grasses (e.g., Echinochloa, Leptochloa), smart-
weeds (Polygonum), bulrushes, and cattails (Bolen et al. 1989). Similar
depressional systems in the western plains are often saline and support
salt-tolerant species such as saltgrass (Distichlis spicata), alkali sacaton
(Sporobolus airoides), and foxtail barley (Hordeum jubatum)
(NatureServe 2006).

The Rainwater Basin of southcentral Nebraska consists of an undulating
loess plain containing numerous closed basins underlain by clay soils that
reduce infiltration of rain water and runoff. These depressions support
temporarily to semi-permanently ponded wetlands. Many of the smaller
wetlands that were present historically in the Basin have been destroyed
by human activities, such as road building, sedimentation, grading, and
filling for agricultural use. Of the nearly 4,000 Rainwater Basin wetlands
that existed in the 1800s, fewer than 450 remain today. Vegetation of
Rainwater Basin wetlands is distributed in zones in response to water
depth and duration. Cattails, bulrushes, and pondweeds (Potamogeton)
occupy the deeper zones, with spikerushes, smartweeds, sedges, reed
canary grass (Phalaris arundinacea), and foxtail barley in seasonally wet
areas, and western wheatgrass, buffalo grass, and blue grama at the
margins (Stutheit et al. 2004).

The Sandhills region of northcentral Nebraska consists of wind-blown
dune deposits containing numerous shallow lakes and wetlands in inter-
dunal valleys and depressions. Many Sandhills wetlands are fens, a wet-
land type that is common in the humid eastern United States but rare in
the Great Plains. Fens develop where nutrient-rich, calcareous
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groundwater supports lush communities of sedges and other herbaceous
plants, whose dead remains accumulate as organic soil layers
(NatureServe 2006). Saline wetlands may exist around lake fringes.

Another unique wetland type in the region occurs in the Texas Sand Sheet,
a large area of wind-blown sand and silt covering several south Texas
coastal counties near the Laguna Madre. In this desert-like landscape,
numerous wetlands occur in dune swales and blown-out depressions that
are close to the water table. Wetlands in the area have a variety of water
regimes. They may be hydrologically isolated, part of a larger wetland
complex, or have direct hydrologic connections to the Laguna Madre.
Some of these wetlands may be dry for years during drought periods, then
fill for months during active years for tropical storms. Vegetation in the
wetlands is mainly herbaceous, with bulrushes, spikerushes, flatsedges
(Cyperus), paspalums (Paspalum spp.), and other water-tolerant grasses
in the fresher wetlands, and saltgrass and other halophytes in the more
saline areas (Moulton and Jacob 2000). Huisache (Acacia smallii), a
woody shrub or small tree, may dominate some of these wetlands.

Other common wetland types in the Great Plains include seeps, springs,
and slope wetlands. The resultant wet soils are often high in salts depend-
ing upon the chemistry of the parent materials. In addition, various man-
made wetlands also occur in the region, including those formed in aban-
doned sand and gravel mines, wildlife management areas, and irrigation
tailwaters.
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2 Hydrophytic Vegetation Indicators

Introduction

The Corps Manual defines hydrophytic vegetation as the community of
macrophytes that occurs in areas where inundation or soil saturation is
either permanent or of sufficient frequency and duration to exert a con-
trolling influence on the plant species present. The manual uses a plant-
community approach to evaluate vegetation. Hydrophytic vegetation
decisions are based on the assemblage of plant species growing on a site,
rather than the presence or absence of particular indicator species. Hydro-
phytic vegetation is present when the plant community is dominated by
species that require or can tolerate prolonged inundation or soil saturation
during the growing season. Hydrophytic vegetation in the Great Plains is
identified by using the indicators described in this chapter.

Many factors besides site wetness affect the composition of the plant com-
munity in an area, including regional climate, local weather patterns,
topography, soils, and current or historical plant distributional patterns at
various spatial scales. The vegetation of the Great Plains varies greatly
from north to south and east to west. These variations reflect climatic and
elevation differences and the post-glacial influx of species that now com-
prise a flora best described as “recent and adventive in origin” (Barkley
1986). This distinctive flora has been maintained or further modified by
fires and grazing.

Great Plains landscapes contain a variety of habitats requiring an array of
adaptations for plants to survive in areas that include saline playas, expan-
sive grasslands, sand hills, hardwood savannas, forested riparian bottom-
lands, and prairie potholes. In southern portions of the region, where
numerous saline playas and small lakes occur, halophytes are associated
with many wetland settings. Halophytes have morphological and physio-
logical adaptations that allow them to exist in highly saline soil and water
conditions. In the dry foothills region east of the Rocky Mountains, there
are many intermittent stream channels. Associated with these habitats are
phreatophytes with long roots that are adapted to reach deep subsurface
water tables, allowing these species to survive in locations that otherwise
only receive intermittent surface-water inputs. Although often found in
wetlands, halophytes and phreatophytes that are located in areas with
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ephemeral hydrology can sometimes be misleading indicators of wetland
conditions. They may dominate plant communities in areas that are highly
saline but lack wetland hydrology or hydric soils, or they may occur in
areas where groundwater is below the depth required to meet wetland
criteria.

The Great Plains Region is known for its short- and long-term climatic
variability. Changes in weather and climatic conditions often produce
seasonal and decadal-scale shifts in the species composition of plant com-
munities (Barkley 1986), and wetlands show some of the greatest shifts of
any communities in the region. Changes in species composition of woody
shrubs and trees in wetlands are generally not dramatic. Decade-long
drought conditions may stress woody plants but these species typically
survive and persist at drought-influenced wetland and riparian sites.
Herbaceous wetland communities, however, respond much more quickly
and dramatically. Although most wetland plant communities in the Great
Plains are affected to some degree by seasonal and/or longer-term changes
in the availability of water, playa wetlands, prairie potholes, other depres-
sional wetland types, seeps, and springs are particularly prone to cyclic
shifts in plant species composition.

Community composition on a site reflects the adaptive capabilities of the
plant species present, superimposed on a complex spatial and historical
pattern of hydrologic, edaphic, and other environmental conditions.
Disturbances and climatic fluctuations, such as floods, wildfires, grazing,
and recent site modifications, are also important. They can set back or
alter the course of plant succession and may even change the hydrophytic
status of the community. See Chapter 5 for discussions of specific prob-
lematic wetland vegetation types in the region.

Hydrophytic vegetation decisions are based on the wetland indicator
status (Reed [1988] or current approved list) of species that make up the
plant community. Species in the facultative categories (FACW, FAC, and
FACU) are recognized as occurring in both wetlands and uplands to vary-
ing degrees. Although most wetlands are dominated mainly by species
rated OBL, FACW, and FAC, some wetland communities may be domi-
nated primarily by FACU species and cannot be identified by dominant
species alone. In those cases, other indicators of hydrophytic vegetation
must also be considered, particularly where indicators of hydric soils and
wetland hydrology are present. This situation is not necessarily due to
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inaccurate wetland indicator ratings; rather, it is due to the broad toler-
ances of certain plant species that allow them to be widely distributed
across the moisture gradient. Therefore, for some species, it is difficult to
assign a single indicator status rating that encompasses all of the various
landscape and ecological settings it can occupy.

Hydrophytic vegetation indicators and procedures presented in this chap-
ter are designed to identify the majority of wetland plant communities in
the Great Plains. However, some wetland communities may lack any of
these indicators, at least at certain times. These situations are considered
in Chapter 5 (Difficult Wetland Situations in the Great Plains).

Guidance on vegetation sampling and analysis

General guidance on sampling of vegetation for wetland-delineation pur-
poses is given in the Corps Manual. Those procedures are intended to be
flexible and may need to be modified for application in a given region or
on a particular site. Vegetation sampling done as part of a wetland deline-
ation is designed to characterize the site in question rapidly. A balance
must be established between the need to accomplish the work quickly and
the need to characterize the site’s heterogeneity accurately and at an
appropriate scale. The following guidance on vegetation sampling is
intended to supplement the Corps Manual for applications in the Great
Plains.

The first step is to stratify the site so that the major landscape units or
vegetation communities can be evaluated separately. This may be done in
advance using an aerial photograph or topographic map, or by walking
over the site. In general, routine wetland determinations are based on
visual estimates of percent cover of plant species that can be made either
(1) within the vegetation community as a whole, or (2) within one or more
sampling plots established in representative locations within each com-
munity. Percent cover estimates are more accurate and repeatable if taken
within a defined plot or series of plots. This also facilitates field verifica-
tion of another delineator’s work. The sizes and shapes of sampling plots,
if used, may be modified as appropriate to adapt to site conditions and
should be recorded on the field data form if they deviate from those
recommended in the Corps Manual. When sampling near a plant-
community boundary, and particularly near the wetland boundary, it may
be necessary to adjust plot size or shape to avoid overlapping the boundary
and extending into an adjacent community having different vegetation,
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soils, or hydrologic conditions. For wetland delineation purposes, an area
is considered to be vegetated if it has 5 percent or more total plant cover at
the peak of the growing season. See “Sparse and Patchy Vegetation” in
Chapter 5 for guidance on dealing with areas that contain both vegetated
and unvegetated wet areas.

If it is not possible to locate one or a few plots in a way that adequately
represents the vegetation unit being sampled, then percent cover estimates
for each species can be made during a meandering survey