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INI3~0®=aN

The United States Fish and Wildlife Service's National Wetlands
Inventory (NWI) is producing maps shawing the location and
classification of wetlands and deepwater habitats of the United States.
Classification of Wetlands and Deepwater Habitats of the United States
by Cowardin et al . (1979) is the docment used by the NWI to define and
classify wetlands.

	

Photoint;erpretation conventions, hydric soils lists,
and wetland plant lists are also used to inplement the Cowardin
Classification system.

The purpose of this map report is to:

	

(1) provide information on
the production of NWI maps, including narrative on imagery and
interpretation; (2) provide a descriptive crossreference frcm NWI
wetland codes on the map to ccuon terminology and to representative
plant species found on specific wetland sites; and (3) describe local
geography, climate, and wetland cmmmties .

II.

	

FIELD RBCMMAISSANCE

Field r

	

is a necessary procedure in order to
accurately interpret aerial photography. Photographic signatures are
correlated to the wetland habitat in the field .

	

Collateral information
including vegetative amities, soil types, and topographic settings
are further evaluated to aid in the photointerpretation process . This
information is evaluated for seasonality and conditions existing at the
time of photography and at ground truthing .

Project Area

The Central Kansas project area is located in the Tall-Grass
Prairie Province (Bailey, 1980) in central Kansas (Appendix A) .

	

Field
reconnaissance covered the area of each 1 :100,000 quad: Beloit SE; Great
Bend NW & NE; Hun NW & NE; Manhattan NW, NE & SW; and Pratt NE &

(Appendix A) .

Field Personnel

Jaymee Fojtik
Bill Pearson
Eugene Beckwith
Pete Bergmann
Dennis Hanson
Todd Hoernemann
Michael Kjellsen

USFWS, Asst . Wetland Coordinator, Region VI
USFWS, Asst . Wetland Coordinator, Region VI
SDSU, National Wetland Inventory team
SDStJ, National Wetland Inventory team
SDSEJ, National Wetland Inventory team
SDSU, National Wetland Inventory team
SDfU, Leader, National Wetland Inventory teaaa



Field Dates

September 19-24, 1994

Aerial Photogr phy

Primary Source Data (100%)
Type:

	

NHAP Color Infra Red High Altitude
Scale: 1 :58,000
Dates: All photography was taken in 1985.

Beloit SE: 6/19, 6/27, 6/28, 7/6, 9/5
Great Bend NW: 6/19, 6/27
Great Bend NE: 6/19, 6/27, 6/28, 7/6
Hutchinson NW: 5/25, 6/25
Hutchinson NE: 5/25, 6/25, 6/28, 9/18
Manhattan NW,NE,SW: 5/25, 6/25, 9/18
Pratt NE,SE: 6/19, 6/27, 6/28

Collateral Data

Percent Coverage:

	

All 320 USGS 7 .5' quadrangles were covered with the
NHAP photography.

United States Geological Survey (USGS) Quadrangles
United States Soil Conservation Service (USSCS) Soil Surveys
Bailey's Description of the Ecoregions of the United States (1980)
Water Resource Data, Kansas, Water Year 1993
National List of Plant Species That Occur In Wetlands : Central Plains
(Region V)

Hydric Soils of the United States



III.

	

PHYSICAL DE8C3tZPTICT OF PROTBCT AREA

The Central Kansas project area is located in the Bluestem
Prairie and the WheatgrassBluestem-Needegrass sections of the
Tall-Grass Prairie Province.

	

The region is characterized by flat
and rolling plains of moderate relief with well developed drainage
systems .

	

Loess and sand deposits cover much of the land surface.

Climate

(Description of the F=regions of the United States , Bailey 1980)

Annual precipitation in the project area averages 34 in.
(120 cm.) .

	

Drought periods in the west edge of the area is more
frequent. The average annual temperature is 609 F (16° C) .

Vecietation

This region incluides the tall-grass and mixed grasslands .
Bunch grasses are conspicuous but sod-forming species are
dminant. Many drainages are wooded, haaever, woody vegetation is
rare outside of drainages and floodplains. Because of the
generally favorable conditions of climate and soil, most of the
area is cultivated and little of the original vegetation remains .
Dcaninant plants are porcupine grass, prairie drcpseed, little
bluestem, side-oats grama, junegrass, western wheatgrass, plains
muhly, panic grass, and the sedge Carex pennsylvanica.

	

In mixed
prairie, additional species include green needlegrass, needle-and-
thread grass, sand dropseed, slender wheatgrass, galleta, and
purple three-awn .

	

Brocaaweed, scurfpea, sunflowers, goldenrods,
snow-on-the-

	

' , and ragweed are sane of the common fcrbs
that occur in the project area.

soils

The soils of the tall-grass prairie are primarily Mollisols.
There are smaller areas of Entisols. Most of the soils have dark
upper horizons .



IV.

	

D~F-C"22PTICK CF WETLAND HABITATS IN PRAJBCT AREA

Riverine

Water Resource Data, Kansas (water year 1993), was used as
collateral data to classify scene project area rivers . The Salt Fork
Arkansas River is classified R2UBH .

	

The Saline River, Smoky Hill River,
and the Solcanon River bec one stronger toward the east of the project
area.

	

These are classified as R2UBH, R2UBG, and R2UBF.

	

The Big Blue
River, Chapman Creek, Chikaskia River, Little Blue River, Medicine Lodge
River, North and South Forks of the Ninnescah River, Republican River,
and Turkey Creek are classified R2UBG .

	

Big Creek, Black Vermillion
River, Mill Creek, Neosho River, Rattlesnake Creek, Salt Creek, and the
South Fork Solcanon River are classified R2UBF.

Many intermittent streams exist on the project area .

	

Intermittent
streams are classified as R4SBA or R4SBC.

Lacustrine

The majority of the lakes on the project area are impounded.

	

The
classifications are UUBHh, LiUBGh, L2ABFh, or a combination of these
classifications . Many of these lakes are bordered by persistent
emergent vegetation .

Palustrine :

Most wetlands on the project area are palustrine .

	

Palustrine
wetlands are located in basins, river floodplains, and many drainages.
Same wetlands have been drained or tilled for agricultural purposes, but
many wetlands are located on untilled prairie or in drainages .

Dnergents (PFfR,, PIIKC, PEMF) and aquatic bed (PABF) are the
dominant cover types with smaller areas of

	

(PSSA, PSSC) and
forested (PFOA, PFOC) .

	

Saturated wetlands were observed on isolated
portions of the project area (PF1B) .

	

Field checksites were documented
where problem areas existed due to inconsistent wetland photosignatures .
Vegetation observed in these wetland habitats were grouped according to
class and water regime.

	

Plant species listed in Table 1 and 2 were
identified on check sites or field sites and represent only a fraction
of all wetland plant species occurring on the project area .

	

Table 2
describes the Cowardin et. al . system and common plants within each
classification .



Table 1. Plant Species Observed in Project Area
Palustrine Temporary II~+exgents:

	

PEK&
Fzhinochola spp .,

	

grass
Eleocharis spp ., spikerush
Dquiset m spp., horsetail
Helianthus spp ., sunflower
Hordeum jubatnn , foxtail barley
Iiochia spp. , fireweed
POlygornun spp.,
lhnnex, spp ., dock
Solidacto spp., goldenrod
Sonchus arvensis, sow thistle
Spartina pectinata, prairie cord grass

Palustrine Seasonal - ,m gntsts : P'ENC
Carex spp., sedge
Eleocharis spp. , spikerc:sh
Juncos spp. , rush
mentha spp., mint
Phalaris

	

'

	

cea, reed canary grass
POlygornrn, smartweed
Scl rlouS spp., bulrush
Scolochloa festucacea, whitetap

' _ pectinata, prairie cord grass
?

	

SW. , cattail

Palustrine Seri-permanent ~nercx~: PEMF
Alisma spp., water plantain
Scirpus spp., bulrush
~ha spp., cattail

Palustrine Sqai=permanent Aaatic Bed: PAB~'
Ceratophyllum spp ., coontail
Lemma SW. A, duckweed
Potamogeton spp ., pondweed

Palustrine Temporary Scrub-shrub: PSSA
Corms stolonifera , red osier dogwood
Populus spp ., cottonwood
Salix spp ., willow

Palustrine Tea'Qarary Forested: PFCA
Acer Dggmdo, boxelder
Fraxinus spp., ash
Palzoaus spp., cattaa-iwood



Table 2 . Observed wetland vegetation table

A.
Alisma spp. water plantain
carer spp. sedge
Eleocharis spp. spikerush
1ku.isetum spp. horsetail
Helianthus spp. sunflower
Hordeum iubatum foxtail barley
Juncus spp. rush
Kochia spp. fireweed
Mentha spp. mint
Phalaris arundinacea reed canary grass
Phrag~j t-p--- australis giant reedgrass
Polyga= spP.
Rdnnex spP. dock
Sc, nNg spP . bulrush
Scolochloa festicacea whitetcp
solidgao spp. goldenrod
Sonchosarvensis saw thistle
Spartina pectinata prairie card grass

ha spp. cattail

B. AQUATIC BED
Ceratgahyllum spP. cocntail
Lemma spP. duckweed
Potanwaeton spp. pondweed

C. SCRUB-
Cornus stolonifera red osier dogwood

lus sPP. cottonwood
Salix spp. willow

D. lox.91r-q TED
Acer n o boxelder
Fraxinus spp . ash

ilus spP- cottornaood



Table 3 . NNI WETLAM CLASSIFICATION OODES, OOi~ARDIN DESCRIPTICN Aim OaAM TEIAn nLJOGY

IM OODE OOWAIiDIN
WATER REGIME DESQtIPTION C 1 DF6C3tIPTION REF'RESENIMIVE VDGETATIOri

R2UB Riverine, meandering rivers, Unconsolidated bottom
(F,G,H) lower perennial, low gradient

unconsolidated bottom

R2US Riverine, Mud, sand, or gravel bars Unconsolidated shore
(A,C) lower perennial,

unconsolidated shore

R3UB Riverine, Mountain streams, Unconsolidated bottom
(F,G,H) upper perennial major drainage areas

unconsolidated bottom

R4SB Riverine, Small streams, creeks, Streambed
(A,C) intermittent, streambed or irrigation ditches

L1UB Iacustrine, limnetic Deep lake marshes Unconsolidated bottcen
(G,H) unconsolidated battcen

L2AB Lacustrine, littoral Shallow lake marshes Hi is vulgaris
(F,G) aquatic bed (marestail)

IOT'1a spp.
(duckweed)

h2US Lacustrine, littoral, Dry alkaline lake beds Unconsolidated shore
(A,C) unconsolidated shore

PUB Palustrine, Open water, gravel pits Unconsolidated bottom
(F,G,H) unconsolidated bottcon

PAB Palustrine, Deep basins, impoundments, ' ris
(F,G,K) aquatic bed sewage treatment ponds, (marestail)

beaver ponds Lenma spp .
(duckweed)



(spikes)
iset~m SPp .

(horsetail)
Hordeumjubaturn
(foxtail barley)
Juncus spp .

Phalaris arundinacea
(reed canary grass)
Phleum uratense
(timothy)
Poa pratensis
(Kentucky bluegrass)
Pol ovum spp.

.

	

(smartweed)
Rumex spp .
(dock)
Sagittaria spp .
(arrowhead)

rtin_a ecp "tingta
(prairie cord grass)
Nasturtium officinale
(water cress)
Sc'm. ss americanus
(coon threesquare)
Sc

	

tabpxnae tontani
(softstem bulrush)
T spy, .
(cattail)

Table 3 (oont.) . MI WETLAND CLASSIFICATICK OODES, CCMARDIN D TIaT AND OO*mON TF~MINODOGY

MI CODE QCJ~AIiDIN
WATER RDGIME D tIPTION CCMM DESMIPTICK VEGETATION

PFM Palustrine, Basins, depressions, marshes, Acmxsmithii
(A, B, C, F) emergent meadows, springs, seeps, or (western wheat)

vegetated drainage areas Becknania syzigachne
(American sloughgrass)
Carex spp .
(sedges)
Distichlis spicata
(inland saltgrass)
Eleocharis spp .



a spp.
(Willow)
axinus spp.

(ash)

(boxelder)

PUS

	

Palustrine,

	

Salt flats

	

Unconsolidated shore
(A, C)

	

unconsolidated shore

Table 3 (oont.) . NWI WETLAM CLAW =ON OODES, O~PARDIId DEBCitIPTICN AND O 1 TE[t~IIr AGY

NWI CODE OJVQARDIN
WATER REGIME DEGQtIPTICN C 1 DIN 7RETICN VEGETATICN

PSS Palustrine, Willow thicket, river banks Salix spp.
(A, B, C) scrub-shrub or drainage areas (Willow)

Rosa spp .
(
Ribes
(currant)
Cormm spp.

Pf-0 Palustrine, Cattomwood, river banks, lus ltoides
(A, B, C) forested floodplains, or drainage areas (eastern cattomaood)



V.

	

WMM RDGIME DIMRRIPTICH

(A)

	

Temporarily Flooded- Surface water present for brief periods
during growing season, but water table usually lies well below
soil surface.

	

Plants that grow both in uplands and wetlands are
characteristic of this water regime .

(B)

	

Saturated- The substrate is saturated to the surface for extended
periods during the growing season, but surface water is seldom
present .

(C)

	

Seasonally Flooded- Surface water is present for extended periods,
especially early in the growing season, but is absent by the end
of the growing season in most years .

	

The water table after
flooding ceases is extremely variable, extending from saturated to
a water table well below ground surface.

(F)

	

Semipermanently Flooded- Surface water persists t

	

a

	

the
grading season in most years .

	

Mien surface water is absent, the
water table is usually at or very near the land's surface .

(G)

	

Irt~mmittently Exposed- Surface water is present

	

t the
year except in years of extreme fit.

(H)

	

Permanently Flooded- Water covers the land surface throughout the
year in all years.



VI.

	

IMAMY AND umvENTIC~i'S

Most of the MAP Color Infra-Red Raulsion is good quality .

	

Some of
the June photography has a deep red emulsion which makes it difficult to
distinguish the break between upland and emergent wetlands . overall, the
6/19 photography exhibits normal to slightly wet conditions .

	

The 6/27
photography on the Pratt quads displays very wet conditions with flooded
channels and ephemeral water in agricultural fields .

	

The 5/25
photography is slightly wetter than the field conditions .

	

All other
photography correlated well with field wetland classifications.

Field reconnaissance provided the following mapping conventions for
all the imagery based on seasonal and climactic conditions.

~ CONVENTIONS

- All open water imp xuxtoents are classified ABFh unless field
r

	

and/or collateral data justifies an UBGh
classification .
- Open water dugouts are classified UBF and occasionally Gx unless they
exhibit an aquatic bed signature . Waste water treatment facilities are
classified as PABY,,x or PEMK. .
- Intermittent versus perennial riverine classifications were determined
by photosignature coupled with other collateral data and in field
observations.

	

USGS quads had no bearing on riverine system
classification.

CONVENTIONS FOR BASIN

Ten=rarv _Basins

Temporary emergent basins can often be distinguished by their
indi stinct edges . However, these borders are often quite distinct
within agricultural areas of crops and haying.

	

Depending on the date of
photography, Notary photosignatures exhibit a variety of maroon, red,
tan, and olive tones . In agricultural fields some temporary wetlands can
be distinguished only as being darker than the smxounding field in
tilled fields or a lighter stressed vegetation in crap fields .

The 6/27 photography on the Pratt quads exhibit wet conditions .
Many areas show ~ahe~meral water impcxuxded by terraces and standing in
level agricultural fields . These areas are not classified as wetlands .
Flooded (no vegetation apparent on photo) temporary wetlands on this
photography are light blue with no visible tillage within the wet]m-d
but with tillage furrows leading into the wetland.

	

Ephemeral areas have
visible tillage furrows

throughout the area. Vegetated basins on this
I

	

aI Y correspond to other dates.
Temporary oxbow basins are cannon along rivP.rine and palustrire

drainages. These areas exhibit gray and red signal and have old
channel. scar sbapes.

Polygon size temporary forested and

	

wetlands are
scarce.

	

The crowns of these trees or shrubs are lighter than
surrounding trees or shrubs.

	

The understory if visible is dark red.
Location and soil classification aided in delineating these wetlands.



Unconsolidated shore temporary wetlands are mainly in drainages
running thr

	

pastured tracts in the western quads of the project
area.

	

These wetlands exhibit a solid light gray signature.

Seasonal Basins

Seasonal emergent wetlands have varying photosignatures . These
include dark maroon, bright red, mottled olive-red, and dark blue to
black with red edges .

	

Many basins show red or gray clumping.
on the 9/18 photography some seasonal wetlands show a blue-orange

signature.

	

Seasonal basins in agricultural fields on the 6/27 (very
wet) photography have varying shades of blue to dark blue water with few
emergents visible or are solid red or dark red.

	

Flooded (no vegetation
apparent on photo) seasonal basins can be distinguished from flooded
temporary basins because they are plowed around and are darker blue.

wetlands are puffy red or olive-brown with a dark blue
to black understory.

Unconsolidated shore

	

wetlands are mainly in pastured
drainages in the western quads of the project area.

	

These wetlands
exhibit a dark slate gray signature. Unconsolidated shore seasonal

is have a light blue signature .
Seasonal oxbow basins are common along riverine and palustrine

drainages .

	

Photosignatures are open water, dark red, dark gray or
red/purple with distinct borders and have old channel scar shapes .

Semipermanent Water Regimes

Natural semipermanent basins are relatively uncommon in this area.
The majority of semipermanent wetlands are impotuxded .

	

Most are
unvegetated and are in the aquatic bed class .

	

If seen, an aquatic bed
signature is a faded white-pink to bright pink signature.

	

The periphery
of some impoundinents, and in few cases the entire impoundment, contain
semipermanent emergent vegetation which has an olive-gray clumping or
light gray clumping within deep blue open water signatures .

	

Most
natural palustrine emergent semipermanent wetlands exhibit an open water
signature with some emergent clumping within the basin or on the
periphery of the wetland. Semipermanent areas are sometimes located
within seasonal linear channels.

Semipermanent oxbows are associated with major river systems .
These oxbows exhibit open water, aquatic bed, or a gray/white clumped
signature and are classified semipermanent with an aquatic bed and/or
e~n~ergmt class.

Lame_ Reservoirs

Contour information on large reservoirs adninistered by Kansas
wildlife and parks,

	

u of Reclamation, or the US Army Corps of
Engineers was obtained to delineate littoral and limnetic zones.
Private and municipal reservoir emtour information was not available.
These reservoirs are used primarily for city water supply or irrigation.
They were classified within the littoral subsystem.



CONVENTIONS FOR LINEAR WEI7:ANDS

Temporary palustrine linear wetlands with scrub-shrub and/or
forested subclasses appear red to light red with a gray or dark red
understory.

	

Linear wetlands on the project area have a very limited
floodplain.

	

Most forested wetlands are confined to the linear channel
and do not extend into the surrounding riparian area, except for
floodplains associated with major river systems .

Temporary emergent linears are red-gray to light red, brown-red to
tan, or white with faint red tones and have a distinct channel on all
dates of photography .

	

The deep red emulsion photography (various dates)
shows these linears as maroon with an obscure but

	

'

	

le channel.
Photointerpretation of these areas took into account relative strength
of the photosignature coupled with other collateral data such as
watershed size and gradient.

	

on 6/27 photography in the Pratt quads,
some linears (e .g . Sand Creek) are overflowing .

	

In the field only the
channel itself was wet . These linears are classified as temporary.

Palustrine emergent seasonal linear wetlands have deep maroon,
dark brown-red, dark olive-green, dark gray with red, or dark blue with
brown cl

	

or encroaching red photosignatures .

	

Seasonal emergent
linears have a very distinct channel .

Senipermanent palustrine linears are uncommon on this project
area. Photosignatures are pink (aquatic bed) or a cl gray/red
mottled signature (emergent) .

Waterways, runoff areas, and dry channels can be distinguished as
upland by their pink to red and/or gray photosignature and lack of a
discernible channel .

	

These areas are often associated with agricultural
land use.

Linear intermittent riverine systems are classified by signature
and watershed size .

	

R4SBC linears generally exhibit an open water or
blue gray signature with white banks sometimes visible.

	

Li.nears with a
white substrate signature are classified R45BA.

	

Same R4SBA linears have
small intermittent pools of water in the channel .

	

Small sections of
these riverine systems are covered with tree canopy .

	

If the channel was
visible within the trees at all, the linear remained in the riverine
system.

	

Trees along these streams were found to be upland in the field .
Close examination of check sites and field sites aided in determining
proper classifications of linear riverine wetlands .

Perennial rivers are classified lower perennial with water regimes
of F through H.

	

Water regimes are determined by photosignature coupled
with the USGS Water Resources Data . White riverine sandbars with non
persistent vegetation or no vegetation are classified R2USA and light
blue with white substrate channels associated with the main river
channel are classified R2USC.

SATtJRATm

Saturated areas are polygon size and located on slopes .

	

They are
not common in the project area .

	

Signatures are bright red to maroon.
Most saturated wetlands have a streaked appearance with indistinct
boundaries indicative of seep areas.



The 6/27 photography on the Pratt quads are very wet .

	

Many areas
in agricultural fields show ephemeral water.

	

Field reconnaissance
revealed these conventions for flooding (no emergents visible) in this
area:

	

tillage visible throughout = upland; tillage visible going into
the flooded area = temporary ; tilled around the flooded area = seasonal.
Some creeks in this area are overflowing. Only the channel is wetland .
Outside the channel is upland . These creeks can be delineated by
following visible tree lines and using the USGS tapo maps .

	

Medicine
Dodge River is also overflowing .

	

Most of these areas are upland.

	

Soave
areas adjacent to the river, however, are wetlands .

	

These areas can be
discerned from upland by the land formation and the subtle differences
in signature.

	

Adjacent photography aided in delineating these areas .
Some linear wetlands are difficult to follow on the imagery when

forested or covered by a tree canopy.

	

Their course is determined by the
USGS tcpo maps.

Some of the June photography is darker than the rest of the
photography.

	

This imagery was delineated more conservatively since
field reconnaissance confirmed most of the questionable areas to be
upland .

Soil surveys and USGS topographic maps were used extensively in
all aspects of delineation . Overall, the consistency of tones and
breaks in the imagery promote accurate photographic interpretation .

VIII . MAP

	

ION

Wetland delineation and classification is in accordance with
Cowardin et al (1979) .

	

Farther wetland mapping guidance is provided bY
NWI photographic and cartographic conventions in concert with National
consistency .

	

Delineations are produced through stereoscopic
interpretation of 1 :58,000 scale color infrared photography .

	

NfAP
photography was taken the summer of 1985.

Field check sites were evaluated within all project area quads
prior to the actual classification and delineation of wetlands .

	

Field
check sites were selected to clarify photosignatures. Wetland
photosignatures were identified in the field using vegetation types,
soil types, water conditions, and additional input from field personnel .

Collateral data included USGS topographic maps, SCS soil surveys,
USGS water resources data, vegetation, climate, and ecoregional
information frcan various agencies .

The user of the map is cautioned that, due to the limitation of
mapping primarily through aerial phatointerpretation, a small percentage
of wetlands may be unidentified .

	

Since the photography was taken during
a particular time and season, there may be

	

'

	

cies bet~n the
maps and current field conditions . Ganges in lope which oca=red
after the photography was taken would result in such discrepancies .

Aerial photointerpretation and quality control were completed by
the South Dakota Cooperative Fish and Wildlife Research Unit, SDSU,
Brookings, S .D. with final quality control conducted by the FWS.

14
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To discuss any questions concerning these maps, please contact :

Regional Wetland Coordinator
U.S. Fish and Wildlife Service - Region 6
Denver Federal Center
P.O. Box 25486
Denver, CO 80225

To order maps call 1-800-USA-MAPS .

Maps are identified by the name of the corresponding USGS 1:24,000 scale
topographic quadrangle name. Topographic map indices are available fran
the USGS .
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Appendix A: Locator Map
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