Science for a Sustainable Future of the Great Plains: Uls
- Water-Quality Assessment in Central Nebraska G's

U.S. Department of the Interior--U.S. Geological Survey

The U.S. Geological Survey (USGS) provides the science

needed for a sustainable future of the Great Plains through

its National Water-Quality Assessment (NAWQA) Great Plains

Program. The objectives of the Program are: :

1. Describe current water-quality conditions

2. Define long-term trends in water quality

3. Identify and explain the major natural and
human factors that affect water-quality
conditions and trends

LOCATION OF NAWQA
STUDY UNITS

MAWGQA Study Units in the Great Plains
1. Central Nebraska Basins

. Kansas River Basin

Upper Arkansas River Basin

. South Platte River Basin

. Morth Platte River Basin

Cheyenne and Belle Fourche Basins
. Yellowstone Basin

. Red Hiver of the North

9, Eastam lowa Basinz

10. Middle Arkansas Biver

11. Canadian-Cimarraon River Basins
12. Southem High Plains

13. Trinity Biver Basin

14. South Central Texas -

The Central Nebraska Basins
Study Unit is...

The water-quality assessment

of the Central aska Basins
is similar t sments in other
study units in the Great Plains
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~ Sandhills :
Steep sloping range land with Glaciated Area
very permeable soils Rolling landscape of mixed row-crop

and pasture with less permeable soils
and runoff from intense spring storms

Loess Hills
Rolling landscape of mixed
cropland and pasture

Platte Valley
Flat alluvial valley of intense
irrigated row-crop agriculture &5




Data Collection Sites and Activities

Site Surface-water Location Activities
1. Platta River ai Louisville F¥, 5R, AE, UI
a Sal Creek at Greenwood i
q. Elkhorn River al Waterloo FX, 8R. AE
4 Maple Creek near Nickerson FX, SR, AE Data activities were designed to provide
5 Shell Creak rear Columbus FX. SA. AE field information on surface- and ground-
&  Loup River near Paimer F¥, SR, AE water quality, biology, and habitat. Data
7 Mideile Laup River at St. Paul SR site locations were salecled that represented
B South Loup River at S1. Michael SH 1he four environmental settings (Sandhills
@, Dismal River near Thedford FX, SR, AE Platts Vallsy. Loess Hills, and Glaciated Area)
10 Platte Biver near Dunean SR in central Mebraska. Environmental sedting is
11 Praise Creek at Silver Creek AE defined by specific combinations of
{2, Praire Creek near Ovina FX, SR, AE hydrodogic, geologic, physiographic, waler
12, Waood River below Grand lskand ]| usa, and land use charactenstics.
14. Platte River near Grand |sland FX, A
15,  Tr-County Canal near North Platte  FX, SR.UI

Ground-Water Location

16, Platte Valley critical habatat area  FP
17.  Grand Iskand well field FP
1R,  Platte Valley land-use study Lu

FX Flxed Stations

SR Spring Runoff

AE Aguatic Ecalogy

Ul Urban Industrial

FP Flowpath Studies

LU Land-Use Studies

1962

Surface-waler sampling locations are downstream of  single envircnmental selling or
combination of Sellings that are representative of the water gquality of the besin. Samples
ware collected maonthly, with additional samples collected over a wide rangs of hydralogic
conditions. Tri-County Ganal and Dismal River, which have less streamilow variability
were sampled three times annually. Sites selected were at or near existing USGS gaging
stations to have flow record available.

Agricultural chemicals occurred in the langest concantrations: during the first significant
runalf event after application in the spring, Five 1o seven samples were collected al each
site during the first renoff alter applcation of chemicals each year

information chtained cescribes the aguatic ecology at the fxed stations and other sites
that are typical of the environmental setling and related to physical and chemical guality.
Data collected included chemical analysis of tissue samples of selected fish or mussels,
habitat description, and fish and inveriebrate community description.

Samples were collected to determine the cecurrence of industrial compounds in surface
water downstream of urban or Industrial areas

Transport processes in ground water are imporant in undarstanding the effects of natural
and human factors on water quality. A series of wells were installed at several depihs
glong & transect to determine the water quality along lateral and verical fiowpaths.
Samples were collected seasonally, based on application of chemicals to crops.

The spatial distribution of ground-water quality may define the effects of lard uges such
a5 agricuttural and industrial activities on shallow ground water. Shallow wells were
sampled ane time 1o define water quality over a relatively broad area, such as the Platle
Vallay.

Habitat Changes at a
Cross Section of the
Platte River

Species must adapt to change in habitat.
Mative species, such as cranas, use open
water and barren sand bars for roosting at
night. Other smaller migratory birds, such as
the Piping Plover and Intericr Least Term, usa
barren sand bars as nesting areas. The width
of the Platte River near Grand Island (site
14}, typical of many cross sections in the
Platte River, has decreased. Many sand bars
have become permanently vegetated in the
past 30 years, changing the habitat in this
reach of the Platte Rivaer.

. Vegetated sand bars
and shoreline

. Open water and barren
sand bars

1993
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Inereasing edhophosphate in surtace waler ——=

Fish Communities as Water-Quality Indicators
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Increasing cropland in the drainage area ——»

EXPLARATION
W A species found in the Dismal River which is one of the sampling
sites that has small orthophosphate concentrations and
litthe cregland in ks deainages area
& A gpecies found in Prairie Cresk which is one of the sampfing siles
thial has large orthophosphiale concentrations and much
cropéand in its drainage ares
+ A species lound at both sibes

Lettar represants species commanly found for these amounts of
cropland and concentrations of arthophosphate in the stream watar.

Fish apecies Tolerance lewvel

a. White sucher Tolerart

b. Red shinar Tolerant

. Camman camp Tolerant

d. Yallow bullhaad Tolerant

a. Graan sunfish Tolerard

f. Sand shinar Tolerant

4. Fethead minnow Tolerant

h. Gresk chub Tolgrant

I. Plaing toprmimnong Intarmediats iolerance
|- Flethead chut Intarmediate iolerance
k. Blsck bullbead Intarmediata {olerance
|. Sharthesd redhorse Intarmediate tolerance
m. Aiver shanar Intarmediate folerance
n. Bigmauth shiner Intarmediate tolerance
0. Stona cal Intarmediate iolerance
p. Smalimaouth bass Intalerant

q. Lengross dace Intalzrant

Species listed aa tolarant can tlarate degraded water quality, but may
also ba found whare wabar qualty is not degraded. Species listed as
intodarand are nod commanly found in sireams with degradad watar qualkity

Communities of predominantly tolerant species and minimal numbers of intolerant species indicate degraded
stream-water quality. Abundance of fish species relative to the 1otal number of fish sampled at a site is an indicator of
species most commonly found or most suited to a habitat characterstic of that sita. Fish spacies most commanly found at
sampling slles In central Mebraska were related to amount of cropland within the drainage area and the concentration of
orfhophosphate, an ingredient in fedilizer, in the water. Tolarant species such as Yaliow bullhead (d} and Fathead minnow
{g) are commonly found in streams such as Praine Creek (site 12) in the Platie Valley that drain mostly cropland, and
intolerant species such as Smalimouth bass {p) and Longnose dace (q) are commanly found in streams such as the

Dismal River (site 9} that drain range land,



ATRAZINE CONCENTRATION,
1N MICROGRAMS PER LITER
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CYAMAZINE CONCENTRATION,
IN MICROGRAMS PER LITER
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The largest concentrations of commonly applied herbicides cccur during
spring runoff. The annual meaan concantration of arazine in tha Platte River at
Louisville (site 1) was less than 3 pg'l {micrograms per liter) which is the

Maximum Contaminant Level established by the Environmental Protection
Agency (1995}, The average annual concentration of cyanazine during the year
of sampling in the Plalta River at Loulsville was greater than 1ug/l, which is the
Health Advisory Level established by the Envimnmental Profection Agency,



NITRATE AS MITRDGEN, IN MILLIGRAMS PER LITER
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Nitrate in Ground Water
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..l- T5th Parcentila __
. . Doep walls, dapths 1
i Parca graatnr than 80 -
5 s[unﬂﬂian:l i el in the Plate
L Valley, 165 fest In e
L the sandhifs and
Gacialed Area,
i S e and 250 fest for
B thi: Loass Hils
B 10eh Parcentile =
i Maximurn Contaminant Level ]
{115 Enviranmenial Praleclion Agency, 1585} 1

Loess Hills Glaciated Platte
Areas Valley

Nitrate concentrations in shallow ground water commonly exceeded the
drinking-water standard in the Platte Valley, requiring public utilities to seak
deeper sources of ground water or to locate wells close to the Platte River.
Madian concantrations and concentration variability in tha shallow walls ware
larger than in the deeper wells in all environmental settings.
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The U.S. Geological Survey's knowledge and information will
help meet challenges for the future...

Protection of public water supplies ~

Plan for a healthy habitat

For additional information or copies of
this document write fo;

District Chief

LS. Gealogical Survey
408 Federal Buiding

100 Centenndal Mall, North

Lincoln, NE 68508 Infermation regarding the NAWQA Program is avaiiable
on the intemet via the World Wide Web. You may

Althors: connect to the NAWOA Home Pags using the Universal

4821 Quail Crest Place Assourca Locator (LURLY:

Lawrence, KS 86048 httpeiwwwrvares.er. usgs.govinawganawga_homa, hitml

LS GOVERNMENT PRINTING OFFICE: 10096-757-670

Advances in agricultural methods

Authors: Thomas L. Huntzinger and Jahn K. Stamer

This documant was praparad in associaton with the U3, Geological Survey
Great Plains Warking Group, which |s represented by scientists committed to
distributing Information and increasing earth-science knowledge of the Morih
American Great Plains.
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