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Quality of Water on the Prairie Band Potawatomi
Reservation, Northeastern Kansas, May 2001 Through

August 2003

By Heather C. Ross Schmidt

Abstract

Water-quality samples were collected from 20 surface-
water sites and 11 ground-water sites on the Prairie Band Pota-
watomi Reservation in northeastern Kansas in an effort to
describe existing water-quality conditions on the reservation
and to compare water-quality conditions to results from previ-
ous reports published as part of a multiyear cooperative study
with the Prairie Band Potawatomi Nation. Water is a valuable
resource to the Prairie Band Potawatomi Nation as tribal mem-
bers use the streams draining the reservation, Soldier, Little Sol-
dier, and South Cedar Creeks, to fulfill subsistence hunting and
fishing needs and as the tribe develops an economic base on the
reservation. Samples were collected once at 20 surface-water
monitoring sites during June 2001, and quarterly samples were
collected at 5 of the 20 monitoring sites from May 2001 through
August 2003. Ground-water-quality samples were collected
once from seven wells and twice from four wells during April
through May 2003 and in August 2003.

Surface-water-quality samples collected from May
through August 2001 were analyzed for physical properties,
nutrients, pesticides, fecal indicator bacteria, and total sus-
pended solids. In November 2001, an additional analysis for
dissolved solids, major ions, trace elements, and suspended-
sediment concentration was added for surface-water samples.
Ground-water samples were analyzed for physical properties,
dissolved solids, major ions, nutrients, trace elements, pesti-
cides, and fecal indicator bacteria. Chemical oxygen demand
and volatile organic compounds were analyzed in a sample
from one monitoring well located near a construction and dem-
olition landfill on the reservation.

Previous reports published as a part of this ongoing study
identified total phosphorus, triazine herbicides, and fecal
coliform bacteria as exceeding their respective water-quality
criteria in surface water on the reservation. Previous ground-
water assessments identified occasional sample concentrations
of dissolved solids, sodium, sulfate, boron, iron, and manganese
as exceeding their respective water-quality criteria.

Forty percent of the 65 surface-water samples analyzed for
total phosphorus exceeded the aquatic-life goal of 0.1 mg/L.
(milligrams per liter) established by the U.S. Environmental

Protection Agency (USEPA). Concentrations of dissolved
solids and sodium occasionally exceeded USEPA Secondary
Drinking-Water Regulations and Drinking-Water Advisory
Levels, respectively. One of the 20 samples analyzed for atra-
zine concentrations exceeded the Maximum Contaminant Level
(MCL) of 3.0 ug/L (micrograms per liter) as an annual average
established for drinking water by USEPA. A triazine herbicide
screen was used on 63 surface-water samples, and triazine com-
pounds were frequently detected. Triazine herbicides and their
degradates are listed on the USEPA Contaminant
Candidate List.

Nitrite plus nitrate concentrations in two ground-water
samples from one monitoring well exceeded the MCL of
10 mg/L established by USEPA for drinking water. Arsenic
concentrations in two samples from one monitoring well also
exceeded the proposed MCL of 10 ug/L established by the
USEPA for drinking water. Concentrations of dissolved solids
and sulfate in some ground-water samples exceeded their
respective Secondary Drinking-Water Regulations, and con-
centrations exceeded the taste threshold of the USEPA’s
Drinking-Water Advisory Level for sodium. Consequently, in
the event that ground water on the reservation is to be used as a
drinking-water source, additional treatment may be necessary
to remove excess dissolved solids, sulfate, and sodium.

Introduction

Water quality is very important to the Prairie Band Pota-
watomi Nation. Three of the four creeks draining the reserva-
tion in northeastern Kansas, Soldier (locally referred to as Big
Soldier Creek), Little Soldier, and South Cedar Creeks, provide
for the fishing and hunting needs of tribal members (fig. 1).
Therefore, the quality of the surface water needs to be main-
tained at a level that poses no danger to human health and pro-
tects the wildlife resources on the reservation. Ground water is
used as a domestic water supply throughout the reservation. The
potential of developing a stable ground-water supply also is
important as the tribe develops an economic base on the reser-
vation; therefore, establishing a baseline for ground-water
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quality on the reservation will help identify any potential treat-
ment concerns for this potential water source (Trombley, 2001).

Nonpoint sources such as runoff from agricultural lands
and seepage from septic systems or sewage lagoons servicing a
rural population are considered the primary sources of potential
water-quality problems on the reservation (Trombley, 2001).
Three wastewater facilities are operated by the tribe on the res-
ervation and are potential sources of point-source wastewater
discharge (Latane Donelin, Prairie Band Potawatomi Nation,
Department of Planning and Environmental Protection, oral
commun., 2004).

Under the Federal Water Pollution Control Act Amend-
ments of 1972, which later were amended in 1977 and became
known as the Clean Water Act, an Indian tribe is sovereign for
the purposes of delegating the authority to regulate water within
reservation boundaries. Therefore, establishing water-quality
baseline concentrations as well as continued water-quality mon-
itoring will aid the tribe with establishing water-quality criteria
for the Prairie Band Potawatomi Reservation. To address their
needs, the Prairie Band Potawatomi Nation, in cooperation with
the U.S. Geological Survey (USGS), began a water-quality
monitoring program in 1996 to begin steps toward establishing
water-quality standards for the reservation. The monitoring pro-
gram began as a surface-water assessment focused on nutrients,
pesticides, bacteria, and total suspended solids and now
includes major ions, dissolved solids, trace elements, and sus-
pended-sediment analysis of surface-water samples as well as
the addition of a ground-water-quality monitoring component
using dedicated ground-water monitoring wells. The ground-
water-quality monitoring includes analysis of major ions, dis-
solved solids, nutrients, trace elements, pesticides, and fecal
indicator bacteria, as well as chemical oxygen demand (COD)
and volatile organic compounds (VOCs) for one monitoring
well.

Purpose and Scope

The purpose of this report is to describe surface- and
ground-water quality on the Prairie Band Potawatomi Reserva-
tion from May 2001 through August 2003 and to compare
results from this study period to results in previous water-qual-
ity reports published as a part of this ongoing study. Surface-
water samples were collected approximately every 3 months
from May 2001 through August 2003, and ground-water sam-
ples were collected twice (April-May 2003 and August 2003)
to describe the distribution of inorganic and organic constitu-
ents and bacteria in the water on the reservation.

This report is the third in a series of reports resulting from
the ongoing cooperative study with the Prairie Band Pota-
watomi Nation. Previous reports describe surface-water quality
on the reservation from June 1996 through November 1998
(Trombley, 1999) and surface- and ground-water quality on the
reservation from February 1999 through February 2001
(Trombley, 2001).

Introduction 3

Principal Results from Previous Studies

Total phosphorus, triazine herbicides, and fecal coliform
bacteria concentrations in surface water were identified as
exceeding water-quality criteria established by USEPA and the
Kansas Department of Health and Environment (KDHE) during
the June 1996 through November 1998 reporting period (Trom-
bley, 1999). The same constituents in surface water exceeded
water-quality criteria established by USEPA and KDHE during
the reporting period February 1999 through February 2001
(Trombley, 2001). Dissolved solids, sodium, sulfate, boron,
iron, and manganese concentrations in some samples exceeded
their respective water-quality criteria established by USEPA for
drinking water as part of the February 1999 through February
2001 ground-water assessment and were related to large min-
eral concentrations resulting from dissolution of the surround-
ing sedimentary rocks (Trombley, 2001).

Description of Study Area

The Prairie Band Potawatomi Reservation is located
approximately 20 mi north of the city of Topeka in northeastern
Kansas and encompasses approximately 121 mi? in Jackson
County (fig. 1). Primary land uses in the two major drainage
basins (Soldier and Little Soldier Creek Basins) are cropland
(26-27 percent) and pastureland (64-69 percent), with cropland
mostly along the streams and pastureland in upland areas
(table 1, fig. 2).

Physically, the Prairie Band Potawatomi Reservation is
located within the Kansas Drift Plains section of the Central
Lowland Province of the Interior Plains (Fenneman, 1938; Fen-
neman and Johnson, 1946; Schoewe, 1949). The topography of
the Kansas Drift Plains reflects a gently undulating, glacial-
drift-dominated, erosional surface. The broad, smooth, well-
rounded, interstream areas are remnants of the uneroded origi-
nal basal till deposited by the last retreating glacial ice sheet.

Table 1. Drainage area and land-use percentages in Soldier and
Little Soldier Creek Basins within the Prairie Band Potawatomi
Reservation, northeastern Kansas.

[Land-use data from Kansas Geological Survey, Data Access and Support
Center (DASC), digitial land-use data, 1993]

Soldier Creek
Basin

Little Soldier Creek
Basin

Drainage area (acres) 43,720 23,090

Land-use classes Land use (percent)

Cropland 25.6 27.0
Pastureland 68.5 63.7
Woodland 5.7 8.9
Water 15 33

Other .05 .07
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Glacial deposits of boulder till, sand and gravel, silt, and clay lie
beneath the erosional surface. A preglacial bedrock valley,
buried by glacial deposits, lies along the course of Soldier Creek
within the reservation (Dreeszen and Burchett, 1971).
Geologically, the Prairie Band Potawatomi Reservation
lies within the stable interior of the North American Continent.
Since Precambrian time (about 600 million years ago), most of
this part of the continent has undergone gentle upwarp and
downwarp of the Earth's crust over large areas. Structurally, this
part of the continent is characterized by broad basins and
arches, with subtle folding of sedimentary rocks and few major
fault zones (Jorgensen and others, 1993). Uppermost bedrock
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within the reservation consists mostly of limestone and shale of
Permian and Pennsylvanian age (about 245 to 320 million years
ago) (Walters, 1953). Unconsolidated glacial and stream (allu-
vial) deposits overlie the erosional surface of sedimentary rocks
(fig. 3). The composition of these unconsolidated deposits var-
ies vertically and horizontally and ranges from fine-grained
sediment consisting of till, silt, and clay to coarse-grained sedi-
ment consisting of sand, gravel, pebbles, cobbles, and boulders
(Trombley and others, 1996). The unconsolidated glacial and
alluvial deposits are the primary source of ground water on the
reservation. Well yields from these deposits are variable and
generally less than 300 gal/min (Trombley and others, 1996).
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Methods of Sample Collection and Analysis

Sample Collection

Surface Water

A network of 20 surface-water monitoring sites (referred
to herein as “synoptic sites”) was established on or near the res-
ervation to evaluate the spatial and temporal variability of sur-
face-water quality on the reservation (fig. 1, table 2). Eighteen
of the 20 sites were located within the two major drainage
basins on the reservation, Soldier Creek and Little Soldier
Creek. Surface-water-quality monitoring sites were selected to
represent areal distribution across the reservation, surface water
flowing into and out of the reservation, as well as surface water
downstream from potential sources of contamination. Two sites
were located on streams that flow into the Delaware River Basin
located to the east of the reservation. All 20 sites were sampled
once during this study period and had been sampled annually
since 1996 as a part of previous studies (results from these pre-
vious studies are published in Trombley, 1999, 2001). The last
of six synoptic sample collections conducted as a part of the
ongoing study occurred in June 2001, and the data are published
in this report.

Since November 1996, a subset of 5 of the 20 synoptic
sites was sampled approximately quarterly (referred to herein
after as "quarterly sites"). Two sites are located on Soldier
Creek (sites SC0O3 and SC07), two are located on Little Soldier
Creek (sites LSC03 and LSC04), and one is located on Big Elm
Creek (LSCO06) (fig. 1) downstream from a sewage treatment
lagoon in operation on the reservation (Latane Donelin, Prairie
Band Potawatomi Nation, Department of Planning and Envi-
ronmental Protection, oral commun., 2004) and approximately
1 mi upstream from Big Elm Creek’s confluence with Little
Soldier Creek.

Surface-water-quality samples were collected in June
2001 at the 20 synoptic sites (fig. 1, table 2), after seasonal her-
bicide application on fields in the area. A total of 45 samples
were collected from May 2001 through August 2003 from the
five quarterly sites. The quarterly samples were collected dur-
ing the months of February, May, August, and November. From
May through August 2001, all surface-water samples were ana-
lyzed for physical properties, nutrients, pesticides, bacteria, and
total suspended solids. Beginning in November 2001, quarterly
surface-water samples were analyzed for physical properties,
dissolved solids, major ions, nutrients, trace elements, pesti-
cides, bacteria, total suspended solids, and suspended sediment
(table 3).

Surface-water-quality sampling techniques are described
in Wilde and others (1999). Streamflow was measured at each
monitoring site along with each surface-water-quality sample.
Streamflow measurement techniques are described in
Buchanan and Somers (1976).

Ground Water

Ground-water sampling from dedicated monitoring wells
was added to the scope of the continuing study in November
2001. A total of 11 ground-water monitoring wells within the
reservation were sampled from April 26 through May 1, 2003,
and August 12-14, 2003. The first round of ground-water-
quality sampling (April-May 2003) included nine wells, and
the second round (August 2003) included six wells. Four of the
six wells sampled in August 2003 also were sampled in the first
round in addition to two wells that were installed after the first
round of sampling (monitoring wells MWO01 and MWO03). The
ground-water samples were collected from recently (2003)
installed wells that are dedicated for water-quality-monitoring
purposes only; ground-water samples were collected from
domestic and pumping wells in a previous ground-water assess-
ment on the reservation (Trombley, 2001). Monitoring wells
were located to provide a spatial assessment of the ground-
water quality across the reservation. The monitoring wells were
installed by private contractor through the Prairie Band Pota-
watomi Nation, consist of 2-in. polyvinyl chloride (PVC) pipe,
and are completed at various depths (table 2). Wells were com-
pleted in the local water-bearing formation (Gregory Wold,
Prairie Band Potawatomi Nation, Department of Planning and
Environmental Protection, oral commun, 2004). Water in these
wells is derived from alluvial and glacial deposits as well
as Permian- and Pennsylvanian-age carbonate deposits
(Walters, 1953).

Ground-water-quality samples were analyzed for physical
properties, dissolved solids, major ions, nutrients, trace ele-
ments, pesticides, and bacteria. Additional analyses for chemi-
cal oxygen demand (COD) and volatile organic compounds
(VOCs) were completed on the May 2003 sample from moni-
toring well MWO04. Ground-water-quality samples were col-
lected and processed in a mobile water-quality laboratory fol-
lowing ground-water-sampling protocols described in detail in
Gibs and Wilde (1999). Each well was purged of at least three
well volumes before samples were collected. Well purging was
necessary to assure that the water samples were representative
of aquifer conditions. During the purging period, physical prop-
erties of the water (specific conductance, pH, water tempera-
ture, dissolved oxygen, oxidation-reduction potential, and tur-
bidity) were observed and recorded every 5 minutes. Water-
quality samples were collected after the three-volume purge
was complete and physical properties stabilized (Gibs and
Wilde, 1999).

After onsite processing, all water-quality samples were
chilled to a temperature of 4 °C during transport to the USGS
laboratory in Lawrence, Kansas. Samples then were shipped to
either the USGS National Water-Quality Laboratory (NWQL)
in Denver, Colorado; the Organic Geochemistry Research
Laboratory (OGRL) in Lawrence, Kansas; or the USGS
Sediment Laboratory in Iowa City, Iowa, according to
the desired analysis.



Table 2. Surface- and ground-water-quality monitoring sites on the Prairie Band Potawatomi Reservation, northeastern Kansas.

[ --, not determined; *, asterisk indicates quarterly samples collected at site]

U.S. Geological . Approximate
. g : Local number Approximate
Stream basin Map |_dent|f|er _Sur\(e_y S'.te (township, range, and Site name well depth depth of
(fig. 1) identification S screened
number section) (feet) interval (feet)
Surface-water monitoring sites
Bills Creek Basin BCO1 392425095445100 7S 15E 28CDD Bills Creek, U.S. Highway 75 near Holton -- --
Little Soldier Creek Basin LSCO1 392328095490300 7S 14E 35DCDC Little Soldier Creek, 190 Road near Mayetta -- --
LSC02 392143095482700 8S 14E 12CCDD Little Soldier Creek, 174 Road near Mayetta - -
*LSC03 391915095463100 8S 15E 29CCBC Little Soldier Creek, O Road near Mayetta - -
*LSC04 391720095454200 9S 15E 0SABAA Little Soldier Creek, 134 Road near Mayetta - -
LSCO05 391721095460900 9S 15E 05CDCD Little Soldier Creek tributary, 134 Road near Hoyt -- --
*LSC06 391720095445400 9S 15E 04CDDD Big Elm Creek, 134 Road near Hoyt -- --
LSCO07 391704095441700 9S 15E 10BCBB Little Elm Creek, Q Road near Hoyt -- --
LSC08 391629095452400 9S 15E 09CCCC Big Elm Creek, P Road near Hoyt -- --
LSC09 391628095452800 9S 15E 17AAAA Little Soldier Creek, 126 Road near Hoyt - -
Soldier Creek Basin SCO01 392603095563000 7S 13E 23BBBB Soldier Creek, 214 Road near Circleville - -
SC02 392512095552800 7S 13E 23DDDD Soldier Creek tributary, G Road near Circleville - -
*SCO03 06889180 8S 13E 12BABB Soldier Creek near Saint Clere - -
SC04 391956095544000 8S 13E 25ABAB Soldier Creek, 158 Road near Saint Clere - -
SCO05 392049095531300 8S 14E 18DDDD Crow Creek, 166 Road near Saint Clere - -
SC06 391852095534500 8S 14E 31BADD South Branch Soldier Creek, H.5 Road near Saint Clere - -
*SCO7 391557095531100 9S 14E 17CBBC Soldier Creek, I Road near Delia -- --
SCO08 391813095513200 8S 14E 33CDDD James Creek, 142 Road near Delia -- --
SC09 391630095520800 9S 14E 08DDDD James Creek, 126 Road near Delia -- --
South Cedar Creek Basin SCCO1 392212095441800 8S 15E 09ADDA South Cedar Creek, U.S. Highway 75 near Mayetta -- --
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Table 2. Surface- and ground-water-quality monitoring sites on the Prairie Band Potawatomi Reservation, northeastern Kansas.—Continued

[ --, not determined; *, asterisk indicates quarterly samples collected at site]

U.S. Geological . Approximate
. o - Local number Approximate
. Map identifier Survey site . depth of
Stream basin ) . L (township, range, and well depth
(fig. 1) identification A screened
section) (feet) .
number interval (feet)
Ground-water monitoring sites
Little Soldier Creek Basin MWO1 391707095445901 9S 15E 09BADCO1  Monitoring well #1 335 --
Soldier Creek Basin MWO02 391644095505601 9S 14E 10CBCCO1 Monitoring well #2 26.0 9-25
Little Soldier Creek Basin MWO03 391907095441901 8S 15E 28DDDDO01  Monitoring well #3 96.5 --
Soldier Creek Basin MW04 391850095483801 8S 14E 36BCBDO1  Monitoring well #4 40.0 10-30
Do. MWO05 391700095544601 9S 13E 12ACCA01  Monitoring well #5 22.8 10-20
Do. MWO06 392010095552301 8S 13E 24CBCCO1 Monitoring well #6 40.1 20 -40
Do. MWO07 391948095512201 8S 14E 28ABCA01  Monitoring well #7 28.6 16 -26
Little Soldier Creek Basin MWO08 391955095465301 8S 15E 30ABABO1  Monitoring well #8 37.2 15-35
Soldier Creek Basin MWO09 392325095542101 8S 13E 01AAABO1  Monitoring well #9 73.7 20-70
Do. MWI10 392315095505801 8S 14E 04AADDO1  Monitoring well #10 41.1 10-40
Little Soldier Creek Basin MWI11 392310095473501 8S 14E 01ADADO1  Monitoring well #11 63.0 15-60

'Local numbers are assigned according to a modification of the Bureau of Land Management's system of land subdivision. In this system, the first set of digits in the number refers to the township north (N)
or south (S) of the Kansas-Nebraska State line; the second set refers to the range east (E) or west (W) of the sixth principal meridian; and the third set refers to the section in which the site is located. The
terminal letters refer to t