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CONVERSION FACTORS AND VERTICAL DATUM

Multlply By To obtaln
foot 0.3048 meter
mile 1.609 kilometer
inch 25.4 millimeter
inch 2.54 centimeter

Temperature can be converted to degrees Fahrenheit (°F) or degrees Celsius (°C) by the following equations:
°F=9/5 (°C) + 32
°C = 5/9 (°F-32)

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--a geodetic datum
derived from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea
Level Datum of 1929.

Water year: Water year is the 12-month period, October 1 through September 30, and is designated by the
calendar year in which it ends. Thus, the water year ending September 30, 1992, is called the “1992 water year.”

vi Conversion Fectors and Vertical Datum



HYDROLOGIC DATA THROUGH 1993 FOR THE
HURON PROJECT OF THE HIGH PLAINS
GROUND-WATER DEMONSTRATION PROGRAM

By Janet M. Carter

ABSTRACT

This report presents data on precipitation, geologic
logs, water levels, and water quality that have been
collected or compiled, through water year 1993, for
the Huron Project of the High Plains Ground-Water
Demonstration Program, under the guidance of the
Bureau of Reclamation. The purpose of the Huron
Project is to demonstrate the artificial recharge
potential of glacial aquifers in eastern South Dakota.
High flows from the James River during spring runoff
are used as a source of supplemental recharge for the
Warren aquifer, which is a buried, glacial aquifer.
Prior to the injection of recharge water, which began
in April 1994, many sites were monitored to obtain
background information. This report presents data
that were collected prior to the initiation of recharge.

Precipitation data are collected at two sites within
the study area. A site description and daily precipi-
tation for water years 1991-93 are presented for one
precipitation site.

In 1990, 76 test holes were drilled and observation
wells were installed at 70 sites. Well information and
geologic logs collected during the drilling program for
the Huron Project are presented.

In addition to the 70 new Huron Project wells, 15
existing observation wells owned by the South Dakota
Department of Environment and Natural Resources
were incorporated into the study. Water-level hydro-
graphs are presented for the 85 observation wells.
The period of record shown for the hydrographs is
from the earliest available record through
September 30, 1993.

Water-quality data were collected from both
screening and detailed sampling programs. Screening

water-quality data for 32 observation wells are
presented.  These data include primarily field
parameters and common ions. The eight detailed
sampling sites represent the quality of untreated water,
treated water, an intermittent stream and ground
water from the Warren aquifer. Data presented for the
detailed sampling program include fie'd parameters,
bacteria counts, and concentrations of common ions,
solids, nutrients, trace elements, radiometrics, total
organic carbon, herbicides, insecticides, and volatile
organic compounds.

INTRODUCTION

The Huron Project of the High P'ains Ground-
Water Demonstration Project was initia*=d in 1990 as
a cooperative effort between South Dakota State
University (SDSU), the Bureau of Reclamation, the
U.S. Geological Survey (USGS), the U.S. Environ-
mental Protection Agency, the South Dakota
Department of Environment and Natural Resources
(DENR), and the city of Huron. The purpose of the
study is to demonstrate the artificial recharge potential
of glacial aquifers in eastern South Dakota.

The Huron Project is designed to use high flows
from the James River during spring run»ff as a source
of supplemental recharge for the Warren aquifer,
which is a buried, glacial aquifer. During the spring
runoff period, water is pumped from th= James River
to the city of Huron’s water treatment plant. After
treatment, it is piped to the Huron well field and
injected into the aquifer using a recharge well
(fig. 1). During periods of low flow, the city of Huron
can pump water from the aquifer and retarn it to the
water treatment plant using the same pipeline. The
injection of recharge water began in Ap-il 1994,

Introduction 1
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Figure 1. Study area for the Huron Project.
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Numerous observation wells existed in the study
area prior to the inception of the Huron Project, and 15
DENR observation wells were incorporated into the
study. In 1990, 76 test holes were drilled and obser-
vation wells were installed at 70 sites to provide a
more comprehensive monitoring network. After the
drilling was completed, water levels were measured
biweekly in the DENR wells and new observation
wells for this study.

In 1991, screening and detailed sampling programs
were initiated to collect background water-quality
data. The screening samples were collected monthly
and were analyzed for a limited parameter set. The
detailed samples were collected quarterly and were
analyzed for an extensive parameter set.

The purpose of this report is to present precipi-
tation, geologic, water-level, and water-quality data
that have been collected or compiled for the Huron
Project through water year 1993. Specifically, this
report contains: (1) precipitation records for one site;
(2) geologic logs for 76 sites; (3) hydrographs for 85
observation wells; and (4) screening water-quality
data for 32 sites and detailed water-quality data for
eight sites. '

Description of Study Area

The study area is located in the James River Basin
near Huron, South Dakota, as shown in figure 1. The
James River Basin is a north-south trending lowland
that separates two coteaus, the Coteau du Missouri and
the Coteau des Prairies. Advancement and recession
of glaciers during the Wisconsin age of the Pleis-
tocene epoch created the James River Basin (Flint,
1955).

The Huron well field is located 3 miles west of
Huron. The city of Huron operates six production
wells located in and near the well field (fig. 1),
normally from October 1 to April 1. This schedule
enables the Huron Project to inject recharge water
when the city is not producing water from the well
field.

In addition to the city production wells, a stock
well is located within the well field (fig. 1). This site
was used in the detailed sampling program because it
was the only well in the well field that could be

sampled prior to the drilling of additioral observation
wells during 1990.

The recharge site, which is located in the Huron
well field, is in a glacial drift region with interbedded
till and outwash. The city production wells, stock
well, and recharge well are completed in an outwash
aquifer, locally known as the Warren aquifer
(Schaefer and others, 1990). The Warren aquifer is of
Pleistocene age and is described ir Steece and
Howells (1965) and Howells and Stenhens (1968).
The Pierre Shale and the Niobrara Formation, two
bedrock units of Cretaceous age, underlie the glacial
drift in the study area.

Acknowledgments
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Vernon R. Schaefer and Delvin E. DeBoer, the
principal project investigators, were lergely respon-
sible for the development and execution of the project.
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PRECIPITATION DATA

Precipitation data are collected at two sites in the
study area (fig. 2). Precipitation data are collected at
an acid-rain station located in the Huron well field as
part of the National Atmospheric Deposition Program
and National Trends Network. The daily precipitation
data for this site have been published annually in
Water Resources Data for South Dakota (U.S.
Geological Survey, 1987-94). USGS p-=rsonnel have
been responsible for maintenance of the acid-rain
station and collection of precipitation da‘a.

Precipitation Data 3
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The National Weather Service operates the other
precipitation station, which is located at the Huron
Regional Airport. Daily precipitation data for the
Huron weather station, compiled from monthly
summaries (U.S. Department of Commerce, 1990-93)
for water years 1991 through 1993, are presented in
table 1. The period of record presented corresponds to
the collection of water-level and water-quality data for
the Huron Project.

WELL DATA

As previously stated, the city of Huron operates six
production wells located in and near the well field
(fig. 1). In addition, a stock well is located within the
well field (fig. 1). Well-construction and completion
data for the city production wells are not included in
this report because data were not collected from these
wells for this study. Well-construction and
completion data were not available for the stock well.

Prior to the inception of the Huron Project,
numerous DENR observation wells existed within the
study area. Fifteen of these wells were incorporated
into the study. The locations of the DENR obser-
vation wells utilized for the study are shown in
figure 3; selected site data for these wells are
presented in table 2. The two aquifers that supply the
DENR observation wells are the Warren and Pleis-
tocene aquifers, with the exception of well BDS-54-
78, where the aquifer is unknown (table 2). As previ-
ously stated, the Warren aquifer is of Pleistocene age.
The Pleistocene aquifer has not been differentiated but
is of the same age as the Warren aquifer.

Three methods of station identification are
presented in table 2. The first method is the station
identification number, which is based on the interna-
tional system of latitude and longitude. The number
contains 15 digits. The first six digits denote the
degrees, minutes, and seconds of latitude north of the
equator. The next seven digits denote the degrees,
minutes, and seconds of longitude west of the prime
(Greenwich) meridian. The last two digits are
sequential numbers for wells within the same latitude
and longitude.

The second identification method presented in
table 2 is the local number, which is based on the
Federal land-survey system of eastern South Dakota

(shown below). The local number consists of the
township number followed by “N,” range number
followed by “W,” and section number, followed by a
maximum of four uppercase letters that indicate,
respectively, the 160-, 40-,10-, and 2.5-acre tract in
which the well is located. These letters are assigned in
a counterclockwise direction beginning with “A” in
the northeast quarter. A serial number following the
last letter is used to distinguish betwee~ wells in the
same 2.5-acre tract. Thus, well 111N62"V32AADD is
in the SE1/4 of the SE1/4 of the NE1/4 of the NE1/4
of section 32 in township 111 north and range 62 west.

Waell 111NS2W32AADD

Well Deta 5



Table 1.

[T, trace; ---, no data; --, not computed]

PRECIPITATION, IN INCHES, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

Daily precipitation data for the Huron National Weather Service station, October 1990 through <sptember 1993

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 0.00 0.00 0.00 T 0.00 T 0.00 0.00 3.21 0.00 0.06 0.00
2 56 T T 07 .00 00 .00 T 00 T 21 24
3 13 .00 02 .00 .00 .00 .00 1.48 .53 .00 .00 .00
4 .00 .00 .00 00 00 .00 00 .00 72 .00 .00 .00
5 .00 T .00 T .00 .09 00 .00 T .00 .00 .00
6 T T .00 .00 .00 00 .00 .00 00 .00 T .00
7 .00 .00 .00 T .00 00 .00 .00 .00 06 81 17
8 .00 .00 .00 T 00 T .00 .00 .00 T T .03
9 00 .00 00 T 00 00 00 00 00 T .00 .00

10 .00 T 00 T .00 .00 00 .00 .04 .00 .00 .00
11 01 .00 .00 T T 00 1.51 .00 00 11 .00 13
12 01 00 T 00 00 20 1.28 T 00 .00 .00 .00
13 T .00 T T T .18 .56 .00 .00 .00 00 70
14 .00 .00 22 .00 T 00 .36 .00 .00 .00 .00 00
15 T .00 .03 T 00 00 .04 01 04 .00 T 00
16 T 00 .00 T 00 00 00 19 .00 .00 .00 T
17 44 .00 T .00 40 T .00 .50 .00 .00 02 .03
18 .00 .00 T .00 37 .00 T .00 T 01 .00 00
19 .01 .00 .09 T T 00 00 T 00 .00 .00 00
20 A1 T .03 T 00 14 00 .00 .08 .06 .00
21 .00 .00 .04 00 00 T .00 .00 .00 T .00 00
22 T 00 00 T 00 .01 T 48 .00 .00 00 .00
23 .00 00 00 01 T T 00 T .00 .00 00 .64
24 .00 .00 T 00 .06 .00 .00 .00 .00 00 .00 .00
25 .00 00 T 00 01 .00 00 .00 .00 .00 T .00
26 .00 T T 02 .00 .88 .08 .02 1.17 .00 .00
27 00 T 00 T 02 .00 01 .03 .00 .33 .00 .00
28 .00 .00 T T 04 00 .00 .69 .00 T .00 .00
29 00 00 T 00 - .00 .89 15 .34 .00 .02 T
30 .00 00 .00 T -- T .06 T .82 T 00 00
31 00 - .00 00 - 00 - A1 - T 00 -
Total 1.27 - 43 .08 92 .62 5.59 3.72 572 1.76 1.18 1.94
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Table 1. Daily precipitation data for the Huron National Weather Service station, October 1990 through September 1993—
Continued

PRECIPITATION, IN INCHES, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 0.00 T 0.00 0.00 0.00 0.00 0.00 0.00 T 029 0.05 0.78
2 .00 T T .00 .00 .00 .00 .00 : 02 16 T
3 T .00 T .00 .00 .00 T .00 16 .00 10 .00
4 14 00 .00 .00 .00 .03 00 .00 .00 00 7 T
5 T 02 .00 T .00 34 00 .00 .35 T .03 22
6 .00 T .00 .00 00 .20 .10 .00 .00 .00 01 1.02
7 .00 .00 .00 40 T .00 .01 .00 37 1.26 .00 40
8 .00 .00 .00 .01 00 .28 41 .00 .00 .00 .00 T
9 .00 T .00 T 00 T .01 .00 .00 62 00 T
10 00 T .00 T 00 02 T 00 00 00 .00
11 .00 16 .00 . .38 .01 06 .00 00 32 .00 .00
12 .00 .00 .00 T .02 .00 01 .00 00 .00 .00
13 00 .00 T T .00 .00 .00 T .00 13 .00 T
14 .00 .00 .00 18 06 .00 T .04 .03 .00 00 .00
15 .00 .00 T 00 .01 .00 23 .02 1.43 28 .00 .01
16 .00 .00 .00 T .00 .00 00 01 1.09 00 .00 T
17 .00 .25 .00 T 31 .00 A3 .00 31 .00 T T
18 .00 .00 .00 T 25 .00 96 .00 .00 .00 .00 .00
19 .00 .00 .08 .00 .00 .00 .04 .00 .00 04 00 .00
20 .00 .00 00 00 .00 T 03 .00 T 00 00 09
21 .00 T .00 .00 14 T .06 .00 .02 .53 91 05
22 .00 T .00 T .00 .00 .00 .06 .00 57 .00 00
23 .00 .00 .00 T T .00 T .00 .00 .00 T .00
24 00 .00 .00 12 T .00 .03 .05 .05 .00 .56 .00
25 T .00 .00 T .00 .00 .00 15 .00 T 19 T
26 .00 .05 .00 .00 01 T .00 .00 .00 00 T 00
27 .00 .00 .00 T 00 .00 .00 00 00 .00 .00 00
28 .84 .05 .00 .00 00 .00 .00 00 T .00 .00 00
29 T .25 .00 .00 00 .00 .00 00 T .04 .00 00
30 .00 .03 .00 00 --- .00 .00 00 1.62 76 .00 00
31 00 - .00 00 - T - 00 --- .00 T ---
Total 98 .81 .08 71 1.18 86 2.10 33 543 4.86 2.78 2.57

Well Data 7



Table 1. Daily precipitation data for the Huron National Weather Service station, October 1990 through Sentember 1993—
Continued

PRECIPITATION, IN INCHES, WATER YEAR OCTOBER 1992 TO SEPTEMBER 1993

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 0.00 0.46 T T 000 0.00 0.00 0.60 1.34 0.06 0.00 0.00
2 00 25 .00 T 00 .00 .00 .00 09 T 14 .00
3 .00 .08 .05 T 00 .00 .00 .00 .00 99 01 .00
4 .00 01 .00 .00 00 .00 .00 .00 .00 .00 .00 02
5 .00 T .00 .01 00 .00 .08 .00 .00 00 .00 .00
6 T T T .00 .00 .00 44 67 .00 .00 .00 00
7 .00 T T .00 .00 .00 .55 18 11 25 03 .00
8 T T .00 .00 .00 .00 .01 1.04 .04 .05 .00 .00
9 01 00 00 .00 T 01 T 19 01 00 00 T

10 .00 .00 .00 T 18 T 12 .00 .00 25 .00 .00
11 .00 .00 .00 16 .03 06 T .00 00 00 .00 .00
12 T .06 T .08 10 T 00 .00 .58 02 .65 T
13 .00 .00 11 T T T 48 .00 03 07 .00 26
14 .00 T .01 T T .00 .14 .00 .00 .00 04 .00
15 .02 .00 .09 .00 T .00 T T 50 .00 .00 00
16 .00 .00 00 .00 T T .00 .01 61 T 1.36 .00
17 T .00 T .00 .00 .00 .00 30 T2 2.09 .00 01
18 .00 01 02 .00 .00 .00 .00 .00 46 37 .00 .00
19 .00 07 T .00 00 .00 T .00 01 .00 .00 1.41
20 00 T T T .00 .00 00 00 .00 .00 T
21 .00 T .00 T A1 74 .00 .00 43 .00 01
22 .00 T T .00 T T .00 T 34 .00 .00 T
23 .00 T .03 07 .00 .00 T 12 29 .00 .00 .00
24 .00 02 00 .00 .06 .00 .14 .00 28 1.20 .00 .00
25 .00 T .00 .00 .05 .00 .00 .00 .00 .00 03
26 00 .00 .00 00 02 .00 03 .09 .00 A7 10 T
27 00 .00 .00 .00 T .00 .00 T .00 02 00 .00
28 00 .00 T T .00 T 01 T .56 . .00 .00
29 00 01 T 00 - .60 .00 .01 1.15 .00 T .00
30 .00 T T 00 - .01 .58 11 T 06 .00
31 36 - T 00 - A5 - 00 .- 12 00 -
Total .39 97 31 32 .55 1.57 3.18 3.32 7.12 6.69 2.39 1.74
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76B

76C_ 60A 79A
n
79B
60C
L3
79Cw K
60D 2
76l " ¢ _
E Y _{:;« ¢ }
54-78 76K‘ - }R(
L R ¥ :
82A u 60H
. 60F .
76L
|
Base from U.S. Geological Survey 1:100,000, 4 MILES
Huron plainimetric map, 1985 ? y ? | J
City limit from Office of the City Engineer l J J T I
map, Huron, 1990 0 2 4 KILOMETERS

EXPLANATION
D HURON WELL FIELD
a  OBSERVATION WELL~Number and letter or

number (54-78) comrespond to the last
number of the other identifier number in table 2

Figure 3. Location of selected South Dakota Department of Environment and Natural Resources
observation wells within the study area.
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Table 2. Selected site data for South Dakota Department of Environment and Natural Resources observa*ion wells

[Other identifier: BD or BDS, Beadle County. All values in feet below or above (-} land surface. --, no data)

. St.ati on Other Depth Top Bottom of Top Bottom of
identification USGS local number identifier Aquifer drilied of casing casing of screen screen
number (feet) (feet) (feet) (‘mot) (feot)
441935098114101 110N61WISAAAA BD-60H Warren - - -- - -
442119098200701 110N62W 7BBBB BD-761 Pleistocene 90.0 -1.30 58.70 58.70 63.70
442033098174001 110N62W 9CCCC BD-76K Warren 110 -1.50 88.50 88.50 93.50
441941098170301 110N62W16DCCC BD-60F Warren 92.0 -1.50 80.00 -- --
442027098200701 110N62W18BBBB BDS-54-78  -- 40.0 -2.0 37.00 17.00 37.00
441935098185702 110N62W19AAAA2  BD-82A Warren -- -- - - =
441757098135901 110N62W25CCCC BD-76L Pleistocene 90.0 -1.20 68.80 68.80 73.80
442254098174501 111N62W32AADD BD-79C Warren -- -- -- - --
442250098174401 111N62W32ADAA BD-60D Pleistocene 130 -2.00 63.00 - --
442638098223301 111N63W 2CCCC BD-60A Pleistocene 100 -1.20 58.00 - -
442632098250001 111N63W 9BBBB BD-76C Pleistocene 120 -1.80 98.20 98.20 103.20
442633098201101 111IN63W12AAAA BD-79A Warren - -- -- -- --
442451098151501 111N63W14CCCC BD-79B Warren - - - -- --
442402098201101 111N63W24DDDD BD-60C Pleistocene 125 -2.00 64.00 -- --
442816098212001 112N63W36BBBB BD-76B Pleistocene 90.0 -2.20 57.80 57.80 62.80

The third identification method is the “other
identifier,” which was assigned by DENR (table 2).
This name denotes the county in which the well is
located followed by the year and sequence in which it
was drilled.

In 1990, the South Dakota Geological Survey
(SDGS) drilled 76 test holes within the study area.
Observation wells subsequently were installed at 70 of
these sites. The recharge well was completed in 1993.
The locations of the observation wells, test holes, and
recharge well are shown in figure 4, and selected site

data for the wells and test holes are presented in
table 3.

The wells and test holes in table 3 are identified by
the 15-digit station identification number based on
their latitudes and longitudes, the USGS local number
based on the Federal land-survey system, and the other
identifier, all assigned by the same methods previ-
ously described. The other identifier (table 3) was
designated by SDGS and denotes the drilling
technique (CO: combination rig; A: auger rig)

followed by the sequence and year in which it was
drilled.

The observation wells and test I oles were drilled
with either a combination rotary or an auger rig. All
well-drilling and completion materials were provided
by SDGS. The eight wells that were constructed with
an auger were drilled into the surficial till deposits and
do not penetrate the Warren aquifer. The other 68
wells were constructed using hydraulic rotary
techniques. Of these wells, 8 were completed in the
till, 54 were completed in the Warren aquifer, and 6
were not completed because of drilling problems.

All completed wells have 2-inch PVC casing and
screen. The wells were gravel packed with washed
Platte River sand from Grand Islard, Nebraska, and
were sealed with bentonite to approximately 20 feet
below land surface and with neat cement from the top
of the bentonite to the land surface. The wells were
developed using compressed air, after which 5-foot-
tall metal protectors were installed over the top of
each well.

10 Hydrologic Data through 1993 for the Huron Project of the High Plains Ground-Wster Demonstration Program



Table 3. Selected site data for Huron Project observation wells, test holes, and recharge well

[Other identifier: CO, combination rig; A, auger rig. All values given in feet below or above (-) land surface. --, no data]

Station Othar Depth Top Bottom of Top Bottom of
identification USGS iocai number identifier Aquifer drllled of casing casing of screan screen
number (feet) (feet) (feet) (feet) (feet)

442149098151601 110N62W 2BCCC CO-28-90 Test hole 21 -- -- - --
442149098151602 110N62W 2BCCC2  CO-29-90 Warren 87 -2.5 86 77 82
442123098155301 110N62W 3DCCC CO0-26-90 Test hole 117 -- - -- -
442123098155302 110N62W 3DCCC2  CO-27-90 Warren 77 -2.5 76.5 67.5 72.5
442204098163101 110N62W 4AADA CO0-24-90 Warren 77 -2.5 72 62 67
442213098174301 110N62W 4BBBB CO-04-90 Warren 107 -- -- - --
442123098171501 110N62W 4CDDD CO-15-90 Warren 97 -3 87 87 92
442123098163101 110N62W 4DDDD CO-25-90 Warren 47 -2.5 46 36 41
442150098174401 110N62W SADDD CO-05-90 Warren 90 -2.5 81 81 86
442213098185601 110N62W SBBBB CO0-02-90 Test hole 85 -- -- - --
442213098185602 110N62W SBBBB2  CO-03-90 Warren 100 -3 100 92 97
442128098185401 110N62W 5CCCB CO0-30-90 Test hole 47 -- -- -- --
442128098185402 110N62W SCCCB2  CO-31-90 Warren 107 -2.65 107 95 100
442124098181601 110N62W 5DCCC CO-14-90 Warren 86.5 -3.0 76.5 76.5 81.5
442213098200701 110N62W 6BBBB CO-23-90 Warren 87 -2.5 86.5 76.5 81.5
442002098185301 110N62W 8CCCC CO0-01-90 Warren 105 -2.35 105 96 101
442122098172002 110N62W 9BABB CO0-06-90 Warren 77 -2.71 70 70 75
442118098173101 110N62W SBBAC CO-55-90 Warren 73 -2.39 70.5 70.5 73
442119098173601 110N62W 9BBBA CO0-65-90 Warren 87 -2.62 82.5 82.5 85
442119098173602 110N62W 9BBBA2  CO-66-90 Warren 67 -2.35 64.5 64.5 67.0
442119098173603 110N62W 9BBBA3  CO-67-90 Warren 47 -2.34 4.5 44.5 47
442119098173604 110N62W 9BBBA4  A-01-90 Till 20.55 -2.78 18.05 18.05 20.55
442119098173605 110N62W 9BBBAS  A-02-90 Till 12.5 -2.63 10 10 12.5
442119098173606 110N62W 9BBBA6  A-03-90 Till 38 -2.32 355 355 38
442119098173607 110N62W 9BBBA7  A-(04-90 Till 28 -2.49 25.5 255 28
442123098174201 110N62W 9BBBB CO-07-90 Test hole 127 - -- -- --
442123098174002 110N62W 9BBBB2  CO-08-90 Warren 87 -2.86 79 79 84
442118098174001 110N62W 9BBBC CO-16-90 Warren 87 -3.11 87 77 82
442118098174002 1I0N62W 9BBBC2  CO-33-90 Warren 67 -2.65 64.5 64.5 67
442118098174003 1I0N62W 9BBBC3  CO-34-90 Warren 47 -25 44.5 445 47
442118098174004 110N62W 9BBBC4  CO-35-90 Till 37 -2.90 34 34 36.5
442118098174005 110N62W 9BBBCS5  CO-36-90 Till 12 -3.15 9.5 9.5 12.0
442118098174006 110N62W 9BBBC6  CO-37-90 Till 20.25 -3.26 17.75 17.75 20.25
442118098174007 110N62W 9BBBC7  CO-38-90 Till 26.5 -2.99 24 24 26.5
442117098173601 110N62W 9BBBD CO-45-90 Warren 82 -2.39 77 77 82
442117098173602 110N62W 9BBBD2  CO-46-90 Test hole 39 -- - -- -
442117098173603 110N62W 9BBBD3  CO-47-90 Warren 73 -2.31 70 70.5 73
442117098173604 110N62W 9BBBD4  CO-48-90 Warren 52 -2.21 49.5 49.5 52
442117098173501 110N62W 9BBBDS5S  CO-49-90 Warren 82 -3.53 79.5 79.5 82
442117098173502 110N62W 9BBBD6  CO-50-90 Warren 67 -3.06 64.5 64.5 67
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Table 3. Selected site data for Huron Project observation wells, test holes, and recharge well—Continued

Station' Other Depth Top Bottom of Top Bottom of
Identiflcation USGS iocai number identifier Aquifer driiled of casing casing of screen screen
number (feet) (feet) (feet) (‘eet) (feet)
442117098173503 110N62W 9BBBD7  CO-51-90 Warren 47 -2.98 4.5 4.5 47
442115098173501 110N62W 9BBCA CO-52-90 Warren 72 -2.90 60 €0 62.5
442115098173502 110N62W 9BBCA2  CO-53-90 Warren 74 -2.34 71 71.5 74
442115098173503 110N62W 9BBCA3  CO-54-90 Warren 47 -2.55 44.5 4.5 47
442111098173801 110N62W 9BBCB CO-18-90 Warren 81 -2.71 51 46 51
442117098174002 110N62W 9BBCB2  CO-39-90 Warren 56.5 -3.32 54 54 56.5
442117098174003 110N62W 9BBCB3  C0O-40-90 Warren 67 -2.69 63.25 63.25 65.75
442117098174004 110N62W 9BBCB4  CO0-41-90 Till 47 -2.67 44.5 4.5 47
442117098174005 110N62W 9BBCBS  C0-42-90 Till 27 -2.59 24.5 24.5 27
442117098174006 110N62W 9BBCB6  C0-43-90 Till 12 -3.32 9.5 9.5 12
442117098174007 110N62W 9BBCB7  CO0-44-90 Till 22 -291 19.5 19.5 22
442117098174001 110N62W 9BBCB8  CO-17-90 Warren 84 -2.81 70 70 75
442115098174202 110N62W 9BBCB9  CO-63-90 Warren 67 -2.81 64.5 64.5 67
442115098174203 110N62W 9BBCB10 CO-64-90 Warren 47 -2.44 44.5 44.5 47
442115098174201 110N62W 9BBCB11 CO-62-90 Warren 87 -3.11 82 82 87
442115098173902 110N62W 9BBCB12 CO-57-90 Warren 60 -2.60 57.5 57.5 60
442115098173903 110N62W 9BBCB13 (CO-58-90 Warren 47 -2.58 40.35 40.35 42.85
442115098173901 110N62W 9BBCB14 CO-56-90 Warren 81 -2.59 75.5 75.5 78
442117098174008 110N62W 9BBCB15 Recharge well Warren 80 -1.56 60 60 80
442113098174201 110N62W 9BBCC C0-59-90 Warren 81 -2.85 78 78.5 81
442113098174202 110N62W 9BBCC2  CO-60-90 Warren 67 -2.79 64.5 64.5 67
442113098174203 110N62WI9BBCC3  CO-61-90 Warren 47 -2.60 44.5 44.5 47
442113098174204 110N62W 9BBCC4  A-05-90 Tilk 23 -2.27 20 20.5 23
442113098174205 110N62W 9BBCCS5  A-06-90 Till 13 -3.26 8.5 8.5 11
442113098174206 110N62W 9BBCC6  A-07-90 Till 43 -2.28 375 37.5 40
442113098174207 110N62W 9BBCC7  A-08-90 Till 33 -2.38 30.5 30.5 33
442110098174201 110N62W 9BBCC8  CO-09-90 Warren 73 -2.47 65 65 70
442110098172501 110N62W 9BBDD CO-19-90 Warren 77 -2.57 72 72 77
442108098173101 110N62W 9BCAB CO-32-90 Warren 87 -2.80 87 79 84
442105098174001 110N62W 9BCBC CO0-68-90 Warren 94 -2.83 94 85 90
442057098172501 110N62W 9BCDD CO-10-90 Warren 77 -2.70 59 59 64
442002098162801 110N62WI10CCCC CO-11-90 Warren 71 -3 71 62 67
442031098151801 110N62WI10DDDD  CO-12-90 Warren 77 -3 67 67 72
442032098172501 110N62W16BBAA  CO-13-90 Warren 81 -33 68 68 73
441937098163001 110N62W21AAAA  CO-21-90 Warren 77 -2.5 71.5 71.5 76.5
441937098174001 110N62W21BBBB CO-20-90 Warren 92.5 -2.5 92.5 82.5 87.5
441937098151701 110N62W22AAAA  CO-22-90 Warren 57 -33 56 46 51
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Cuttings from the wells and test holes were
collected at 5-foot intervals and are available for
examination at the Northern Great Plains Water
Resources Research Center, SDSU, Brookings, South
Dakota. The cuttings and information provided by the
driller were used to prepare geologic logs of each of
the wells and test holes, except for those completed in
the till. Gamma logging was performed on most of the
wells by USGS. The gamma logs are available for
examination at the USGS office in Huron, South
Dakota. The geologic logs of the observation wells
and test holes are shown in figure 5. Some of the
wells shown in figure 5 are grouped together as
“cluster wells.” The wells within each cluster were
drilled as close together as possible.

WATER-LEVEL DATA

Water-level data are presented for 15 DENR obser-
vation wells and 70 Huron Project observation wells
within the study area. The locations of the wells are
shown in figure 3 (DENR wells) and figure 4 (Huron
Project wells). USGS personnel have been respon-
sible for the maintenance of both the DENR and
Huron Project observation wells and for the collection
and compilation of the water-level records.

The following section of this report presents a site
description and hydrograph for each observation
well. Hydrographs for DENR observation wells are
presented in figures 6-20. Hydrographs for Huron
Project observation wells are presented in figures 21-
90. The period of record shown for both the DENR
and the Huron Project observation wells is from the
earliest available record through September 30, 1993.
Although the frequency of water-level measurements

varied for existing DENR wells before the initiation of
this project in 1990, the wells were measured at least
twice a year. The DENR and Huron Project obser-
vation wells were measured biweekly beginning in
1990. A dashed line is shown on the hydrographs
when the interval between water-level measurements
exceeds one year. The data used to generate the
hydrographs are available in the USGS’s “Ground
Water Site Inventory” (GWSI) data base.

Water levels within wells can be affected by
several factors. Pumping of nearby wells can cause
short-term and long-term declines in wa‘er levels. The
observation wells completed in the Warren aquifer
that are located in or near the well field are affected by
the annual pumping of the city product'on wells from
October 1 to April1. The water-leval decline for
these wells during the production period can be seen
on their corresponding hydrographs. Other wells in
the study area can be affected by pumping if they are
located near irrigation wells. Short-te-m changes in
water levels in artesian aquifers also can be caused by
fluctuations in barometric pressure. Long-term
increases and decreases in water levels generally
correspond to changes in the recharge and discharge
rates of the aquifer. Generally, increases in water
levels correspond to periods of wet clirratic conditions
when aquifer recharge exceeds discharze. Long-term
declines in water levels generally reflect periods of
drought or increases in ground-wate~ consumption
when aquifer discharge exceeds recharge. The long-
term declines are evident in the hydrcgraphs for the
DENR observation wells, where many of the extreme
lows occurred in the early 1980’s. Many of the
extreme highs for the observation we'ls occurred in
1993, which corresponds to above-normal precipi-
tation (table 1).
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Figure 4. Location of Huron Project observation wells, test holes, and recharge well within the study
area.
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation welis and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued

20 Hydrologlc Data through 1993 for the Huron Project of the High Plains Ground-Water Demonstration Progrem



1,330

1,320

1,310

1,300

1,290

1,280

-
N
~
(o]

W
3

ALTITUDE, IN FEET ABOVE SEA LEVEL
8 & S

B

1,210

1,200

1,180

1,180

1,170

1,160

Figure 5. Geologic logs for Huron Project observation walis and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued

22 Hydrologic Data through 1993 for the Huron Project of the High Plains Ground-Water Demonstration Program



1,330

1,320

1,310

1,300

1,290

1,280

R B B B
& 3 S S
trrrprrerpvrrrrrrrrp e rrr v rr e r rrry T T Ty i T T i T T T iy T T T Ty vy v I T frIT oIl

b
Y
8

ALTITUDE, IN FEET ABOVE SEA LEVEL
R
(=]

1,210

1,200

1,180

1,170

1,160

[TTTTTTTT]

[ 110N62W9BBBCS 110N62W9BBBCS
C0-36-90 C0-37-90
(well) (well)
ulily] Topso (4535 Topeol
- .+ | Send, brown, dayey 71 | Send, brown, cleyey

| Clay, brown, sity, sandy 71 Clay, brown, sitty, sandy
Clay, gray, siity, pebbly 4
()

110N62W9BBBC7
CO-38-90

(well)

Sand, brown, clayey
/| Clay, brown, sancy, sity

/
y / Clay, gray, siity, pebbly (1)
.. d

crrg bty rerbrraa b ar s rdtor s e b et oo b or ot booa e by ce sttt e brrer Loy

Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron

Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Flgure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued
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Figure 5. Geologic logs for Huron Project observation wells and test holes.--Continued

34 Hydrologic Data through 1993 for the Huron Project of the High Plains Ground-Water Demonstration Progrem



LOCAL WELL NUMBER: 110N61W19AAAA

SITE ID: 441935098114101

OTHER IDENTIFIER: BD-60H

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,239 feet

MEASURING POINT: 2.0 feet above land surface

AQUIFER: Warren

EXTREMES: May 24, 1982, to September 30, 1993: Highest, 6.53 feet, July 26, 1993; lowest, 13.59 feet,
April 2, 1990.
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Figure 6. Hydrograph for observation well 110N61W19AAAA, BD-60H, water years 1982-93.

ABOVE SEA LEVEL

—y

WATER LEVEL, IN FEET

WATER LEVEL, IN FEET
BELOW LAND SURFACE

LOCAL WELL NUMBER: 110N62W7BBBB

SITE ID: 442119098200701

OTHER IDENTIFIER: BD-76I

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,326 feet

MEASURING POINT: 1.30 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: December 1, 1976, to September 30, 1993: Highest, 40.8 feet, April 5, 1977; lowest,
51.83 feet, April 1, 1991.
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Figure 7. Hydrograph for observation well 110N62W7BBBB, BD-76l, water years 1977-93.
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LOCAL WELL NUMBER: 110N62W9CCCC

SITE ID: 442033098174001

OTHER IDENTIFIER: BD-76K

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,300 feet
MEASURING POINT: 1.50 feet above land surface
AQUIFER: Warren

EXTREMES: October 8, 1976, to September 30, 1993: Highest, 27.9 feet, April 5, 1977; lowest, 59.52 feet,
April 2, 1990.
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Figure 8. Hydrograph for observation well 110N62W9CCCC, BD-76K, water years 1977-93.

LOCAL WELL NUMBER: 110N62W16DCCC

SITE ID: 441941098170301

OTHER IDENTIFIERS: BD-60F

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,311.9 feet

MEASURING POINT: 0.5 feet above land surface

AQUIFER: Warren

EXTREMES: June 23, 1960, to September 30, 1993: Highest, 18.6 feet, March 4, 1993; lowest, 52.53 feet,
March 21, 1990.
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Figure 9. Hydrograph for observation well 110N62W16DCCC, BD-60F, water years 1960-913.
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LOCAL WELL NUMBER: 110N62W18BBBB

SITE ID: 442027098200701

OTHER IDENTIFIER: BDS-54-78

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,305 feet

MEASURING POINT: 2.5 feet above land surface

AQUIFER: Unknown

EXTREMES: March 21, 1990, to September 30, 1993: Highest, -0.22 feet, June 6, 1991; lowest, 6.57 feet,
February 20, 1991.
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Figure 10. Hydrograph for observation well 110N62W18BBBB, BDS-54-78, water years 1990-83,
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LOCAL WELL NUMBER: 110N62W19AAAA2

SITE ID: 441935098185702

OTHER IDENTIFIER: BD-82A

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,305 feet

MEASURING POINT: 2.2 feet above land surface

AQUIFER: Warren

EXTREMES: October 8, 1976, to September 30, 1993: Highest, 26.2 feet, April 5, 1977; lowest, 53.3 feet,
August 15, 1980.
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Figure 11. Hydrograph for observation well 110N62W19AAAA2, BD-82A, water years 1977-93.
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LOCAL WELL NUMBER: 110N62W25CCCC

SITE ID: 441757098135901

OTHER IDENTIFIER: BD-76L

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,305 feet

MEASURING POINT: 0.2 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: December 1, 1976, to September 30, 1993: Highest, 26.8 feet, April 5, 1977; lowest, 46.3 feet,
July 28, 1981.
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Figure 12. Hydrograph for observation well 110N62W25CCCC, BD-76L, water years 1977-93.
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LOCAL WELL NUMBER: 111N62W32AADD

SITE ID: 442254(98174501

OTHER IDENTIFIER: BD-79C

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,309 feet

MEASURING POINT: 2.9 feet above land surface

AQUIFER: Warren

EXTREMES: June 26, 1979, to September 30, 1993: Highest, 23.31 feet, September 23, 1933; lowest,
48.0 feet, August 18, 1988, September 22, 1989.
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Figure 13. Hydrograph for observation well 111N62W32AADD, BD-79C, water years 1979-93.

38 Hydrologic Data through 1993 for the Huron Project of the High Plains Ground-Water Demonstration Program



LOCAL WELL NUMBER: 111N62W32ADAA

SITE ID: 442250098174401

OTHER IDENTIFIERS: BD-60D

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,304.51 feet

MEASURING POINT: 2.00 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: June 21, 1960, to September 30, 1993: Highest, 2.54 feet, July 26, 1993; lowest, 42.4 feet,
August 23, 1976.
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Figure t4. Hydrograph for observation well 111N62W32ADAA, BD-60D, water years 1960-93.

LOCAL WELL NUMBER: 111N63W2CCCC

SITE ID: 442638098223301

OTHER IDENTIFIER: BD-60A

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,327.86 feet

MEASURING POINT: 0.98 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: June 16, 1960, to September 30, 1993: Highest, 12.2 feet, October 29, 1962; lowest, 43.5 feet,
July 22, 1981.
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Figure 15. Hydrograph for observation well 111N63W2CCCC, BD-60A, water years 1960-93.
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LOCAL WELL NUMBER: 111N63W9BBBB

SITE ID: 442632098250001

OTHER IDENTIFIER: BD-76C

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,342 feet
MEASURING POINT: 2.39 feet above land surface
AQUIFER: Pleistocene Series

EXTREMES: December 1, 1976, to September 30, 1993: Highest, 30.96 feet, September 23, 1993; lowest,

53.7 feet, August 17, 1989.
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Figure 16. Hydrograph for observation well 111N63W9BBBB, BD-76C, water years 1977-93.

LOCAL WELL NUMBER: 111N63W12AAAA
SITE ID: 442633098201101

OTHER IDENTIFIER: BD-79A

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,316 feet
MEASURING POINT: 3.15 feet above land surface
AQUIFER: Warren
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EXTREMES: June 4, 1979, to September 30, 1993: Highest, 19.25 feet, September 23, 1993; lowest,

41.4 feet, August 24, 1981.
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Figure 17. Hydrograph for observation well 111N63W12AAAA, BD-79A, water years 1979-93.
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LOCAL WELL NUMBER: 111N63W14CCCC

SITE ID: 442451098151501
OTHER IDENTIFIER: BD-79B
OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,322 feet
MEASURING POINT: 2.66 feet above land surface

AQUIFER: Warren

EXTREMES: June 5, 1979, to September 30, 1993: Highest, 22.61 feet, September 23, 1993; lowest,
46.4 feet, August 17, 1989.
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Figure 18. Hydrograph for observation well 111N63W14CCCC, BD-79B, water years 1979-93.

LOCAL WELL NUMBER: 111N63W24DDDD

SITE ID: 442402098201101
OTHER IDENTIFIER: BD-60C
OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,312.24 feet
MEASURING POINT: 2.00 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: June 20, 1960, to September 30, 1993: Highest, 14.6 feet, March 4, 1963; lowes*, 47.7 feet,

July 27, 1981.
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Figure 19. Hydrograph for observation well 111N63W24DDDD, BD-60C, water years 1960-93.
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LOCAL WELL NUMBER: 112N63W36BBBB

SITE ID: 442816098212001

OTHER IDENTIFIER: BD-76B

OWNER: DENR

ALTITUDE OF LAND SURFACE: 1,308 feet

MEASURING POINT: 2.09 feet above land surface

AQUIFER: Pleistocene Series

EXTREMES: October 22, 1976, to September 30, 1993: Highest, 11.84 feet, September 27, 1993; lowest,
22 .4 feet, September 15, 1981.
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Figure 20. Hydrograph for observation well 112N63W36BBBB, BD-76B, water years 1977-93.
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LOCAL WELL NUMBER: 110N62W2BCCC2

SITE ID: 442149098151602

OTHER IDENTIFIER: CO-29-90

ALTITUDE OF LAND SURFACE: 1,284.20 feet

MEASURING POINT: 2.55 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 4.89 feet, July 26, 1993; lowest,
11.81 feet, April 15, 1991.
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Figure 21. Hydrograph for observation well 110N62W2BCCC2, C0O-29-90, water years 1991-93.

LOCAL WELL NUMBER: 110N62W3DCCC2

SITE ID: 442123098155302

OTHER IDENTIFIER: C0O-27-90

ALTITUDE OF LAND SURFACE: 1,287.70 feet

MEASURING POINT: 2.66 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 4.32 feet, July 26, 1993; lov’est,
13.08 feet, July 9, 1991.
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Figure 22. Hydrograph for observation well 110N62W3DCCC2, CO-27-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W4AADA

SITE 1D: 442204098163101

OTHER IDENTIFIER: CO-24-90

ALTITUDE OF LAND SURFACE: 1,289.94 feet

MEASURING POINT: 2.46 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 6.39 feet, September 23, 1993; lowest,
13.18, November 6, 1990.
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Figure 23. Hydrograph for observation well 110N62W4AADA, C0-24-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W4BBBB

SITE ID: 442213098174301

OTHER IDENTIFIER: CO-04-90

ALTITUDE OF LAND SURFACE: 1,301.84 feet

MEASURING POINT: 2.71 feet above land surface

AQUIFER: Warren

EXTREMES: August 6, 1990, to September 30, 1993: Highest, 19.78 feet, September 23, 1993; lowest,
35.64 feet, August 15, 1990.
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Flgure 24. Hydrograph for observation well 110N62W4BBBB, C0-04-90, water years 1990-93.
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LOCAL WELL NUMBER: 110N62W4CDDD

SITE ID: 442123098171501

OTHER IDENTIFIER: CO-15-90

ALTITUDE OF LAND SURFACE: 1,298.64 feet

MEASURING POINT: 2.69 feet above land surface

AQUIFER: Warren

EXTREMES: August 15, 1990, to September 30, 1993: Highest, 19.76 feet, September 23, 1993; lowest,
36.35 feet, November 21, 1990.
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Figure 25. Hydrograph for observation well 110N62W4CDDD, CO-15-90, water years 1990-93.

LOCAL WELL NUMBER: 110N62W4DDDD

SITE ID: 442123098163101

OTHER IDENTIFIER: CO-25-90

ALTITUDE OF LAND SURFACE: 1,293.20 feet

MEASURING POINT: 2.55 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 1.84 feet, July 26, 1993; lowest,
16.29 feet, April 15, 1991.
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Figure 26. Hydrograph for observation well 110N62W4DDDD, CO-25-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W5ADDD

SITE ID: 442150098174401

OTHER IDENTIFIER: CO-05-90

ALTITUDE OF LAND SURFACE: 1,299.75 feet

MEASURING POINT: 2.40 feet above land surface

AQUIFER: Warren

EXTREMES: August 6, 1990, to September 30, 1993: Highest, 18.87 feet, September 23, 1993; lowest,
34.51 feet, September 27, 1990.
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Figure 27. Hydrograph for observation well 110N62WS5ADDD, CO-05-90, water years 1990-93.

LOCAL WELL NUMBER: 110N62W5BBBB2

SITE ID: 442213098185602

OTHER IDENTIFIER: CO-03-90

ALTTITUDE OF LAND SURFACE: 1,308.40 feet

MEASURING POINT: 2.63 feet above land surface

AQUIFER: Warren

EXTREMES: August 6, 1990, to September 30, 1993: Highest, 25.37 feet, September 23, 1993; lowest,
40.59 feet, September 27, 1990.
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Figure 28. Hydrograph for observation well 110N62W5BBBB2, C0-03-90, water years 1990-93.
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LOCAL WELL NUMBER: 110N62W5CCCB?2

SITE ID: 442128098185402

OTHER IDENTIFIER: CO-31-90

ALTITUDE OF LAND SURFACE: 1,310.81 feet

MEASURING POINT: 2.63 feet above land surface

AQUIFER: Warren

EXTREMES: November 5, 1990, to September 30, 1993: Highest, 31.10 feet, September 23, 1993; lowest,
45.40 feet, December 26, 1990.
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Figure 29. Hydrograph for observation well 110N62W5CCCB2, CO-31-90, water years 1991-9¢.
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LOCAL WELL NUMBER: 110N62W5DCCC

SITE ID: 442124098181601

OTHER IDENTIFIER: CO-14-90

ALTITUDE OF LAND SURFACE: 1,313.83 feet

MEASURING POINT: 2.96 feet above land surface

AQUIFER: Warren

EXTREMES: August 15, 1990, to September 30, 1993: Highest, 34.37 feet, September 23, 1993; lowest,
50.06 feet, November 5, 1990.
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Figure 30. Hydrograph for observation well 110N62WSDCCC, CO-14-90, water years 1990-93.
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LOCAL WELL NUMBER: 110N62W6BBBB

SITE ID: 442213098200701

OTHER IDENTIFIER: CO-23-90

ALTITUDE OF LAND SURFACE: 1,305.96 feet

MEASURING POINT: 2.41 feet above land surface

AQUIFER: Warren

EXTREMES: November 5, 1990, to September 30, 1993: Highest, 21.46 feet, September 23, 1993; lowest,
34.43 feet, November 5, 1990.
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Figure 31. Hydrograph for observation well 110N62W6BBBB, C0O-23-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62WS8CCCC

SITE ID: 442002098185301

OTHER IDENTIFIER: CO-01-90

ALTITUDE OF LAND SURFACE: 1,321.89 feet

MEASURING POINT: 2.32 feet above land surface

AQUIFER: Warren

EXTREMES: August 6, 1990, to September 30, 1993: Highest, 45.03 feet, September 23, 1993; lowest,
60.90 feet, November 21, 1990.

w40
E 2 = T T T E .
W W 45 1,277 w

o - ' >
Z > - /f/ Z ﬂ
9P 50 1272
i 5 55 | A - 1.267 W
L % 60 | V 1262 W Q
< C g <
2 65 | ! ! 1,257 =

1990 1991 1992 1993
WATER YEAR

Figure 32. Hydrograph for observation well 110N62W8CCCC, C0-01-90, water years 1990-93.
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LOCAL WELL NUMBER: 110N62W9BABB

SITE ID: 442122098172002

OTHER IDENTIFIER: CO-06-90

ALTITUDE OF LAND SURFACE: 1,297.53 feet

MEASURING POINT: 2.71 feet above land surface

AQUIFER: Warren

EXTREMES: August 6, 1990, to September 30, 1993: Highest, 18.54 feet, September 23, 1993; lowest,
35.67 feet, November 21, 1990.
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Figure 33. Hydrograph for observation well 110N62W9BABB, CO-06-90, water years 1990-93.

LOCAL WELL NUMBER: 110N62W9BBAC

SITE ID: 442118098173101

OTHER IDENTIFIER: CO-55-90

ALTITUDE OF LAND SURFACE: 1,296.45 feet

MEASURING POINT: 2.39 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 17.70 feet, September 23, 1993; lowest,
35.69 feet, November 21, 1990.
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Figure 34. Hydrograph for observation well 110N62W9BBAC, C0O-55-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W9BBBA

SITE ID: 442119098173601

OTHER IDENTIFIER: CO-65-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.62 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 18.26 feet, September 23, 1993; lowest,
36.69 feet, November 21, 1990.
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Figure 35. Hydrograph for observation well 110N62W9BBBA, C0O-65-90, water years 1991-93.

LOCAL WELL NUMBER: 110N62W9BBBA2

SITE ID: 442119098173602

OTHER IDENTIFIER: CO-66-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.35 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 18.26 feet, September 23, 1993; lowest,
35.88 feet, November 6, 1990.
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Figure 36. Hydrograph for observation well 110N62W9BBBA2, C0O-66-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W9BBBA3

SITE ID: 442119098173603

OTHER IDENTIFIER: CO-67-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.34 feet above land surface

AQUIFER: Warren

EXTREMES: November 6, 1990, to September 23, 1993: Highest, 18.30 feet, September 23, 1993; lowest,
35.87 feet, November 6, 1990.
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Figure 37. Hydrograph for observation well 110N62W9BBBA3, C0O-67-90, water years 1991-93.

LOCAL WELL NUMBER: 110N62W9BBBA4

SITE ID: 442119098173604

OTHER IDENTIFIER: A-01-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.78 feet above land surface

AQUIFER: Till

EXTREMES: November 2, 1990, to September 30, 1993: Highest, 4.20 feet, September 3, 1933; lowest,
18.67 feet, November 6, 1990.
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Figure 38. Hydrograph for observation well 110N62WSBBBA4, A-01-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W9BBBA5

SITE ID: 442119098173605

OTHER IDENTIFIER: A-02-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.63 feet above land surface

AQUIFER: Till

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 2.02 feet, July 26, 1993; lowest,
12.22 teet, February 21, 1991.
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Figure 39. Hydrograph for observation well 110N62W9BBBAS, A-02-90, water years 1991-€3.

LOCAL WELL NUMBER: 110N62W9BBBA6

SITE ID: 442119098173606

OTHER IDENTIFIER: A-03-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.32 feet above land surface

AQUIFER: Till

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 7.68 feet, September 3, 1993; lowest,
19.48 feet, April 19, 1991.
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Figure 40. Hydrograph for observation well 110N62W9BBBAS6, A-03-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W9BBBA?7

SITE ID: 442119098173607

OTHER IDENTIFIER: A-04-90

ALTITUDE OF LAND SURFACE: 1,297.19 feet

MEASURING POINT: 2.49 feet above land surface

AQUIFER: Till

EXTREMES: November 6, 1990, to September 30, 1993: Highest, 6.29 feet, September 3, 1993; lowest,
17.87 feet, April 19, 1991.
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Figure 41. Hydrograph for observation well 110N62W9BBBA7, A-04-90, water years 1991-93.
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LOCAL WELL NUMBER: 110N62W9BBBB2

SITE ID: 442123098174002

OTHER IDENTIFIER: CO-08-90

ALTITUDE OF LAND SURFACE: 1,295.68 feet

MEASURING POINT: 2.86 feet above land surface

AQUIFER: Warren
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