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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
acre 4,047 square meter
acre 0.4047 hectare

cubsic foot per second (ft3/s) 0.028317 cubic meter per second
foot (ft) 0.3048 meter

gallon (gal) 3.7785 liter

gallon (gal) 0.003785 cubic meter
gallon per minute (gal/min) 0.06308 liter per second
mile (mi) 1.609 kilometer

inch (in.) 254 millimeter
square mile (mi?) 259.0 hectare

square mile (mi?) 2.590 square kilometer

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.”
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COMPILATION OF SELECTED HYDROLOGIC DATA,
THROUGH WATER YEAR 1992,
BLACK HILLS HYDROLOGY STUDY,
WESTERN SOUTH DAKOTA

By Daniel G. Driscoll and Wendell L. Bradford

ABSTRACT

This report presents water-level, water-quality, and springflow data that have been collected
or compiled, through water year 1992, for the Black Hills Hydrology Study. This study is a long-
term cooperative effort between the U.S. Geological Survey, the South Dakota Department of
Environment and Natural Resources, and the West Dakota Water Development District (which
represents various local and county cooperators).

Water-level data are presented for 32 observation wells and 2 cave sites in the Black Hills area
of western South Dakota. The wells are part of a network of observation wells maintained by the
South Dakota Department of Environment and Natural Resources and are completed in various
bedrock formations that are utilized as aquifers in the Black Hills area. Both cave sites are
located within outcrops of the Madison Limestone. Data presented include site descriptions,
hydrographs, and tabular data.

Water-quality data are presented for 12 surface-water sites and 5 ground-water sites. Data
presented include field parameters, bacteria counts, and concentrations of common ions, solids,
nutrients, trace elements, radiometrics, cyanide, phenols, dissolved organic carbon, and
suspended sediment.

Spring data are presented for 83 springs and 21 stream reaches with significant springflow
components. Data presented include site information, discharge, and field water-quality
parameters including temperature, specific conductance, dissolved oxygen, and pH.

INTRODUCTION

The Black Hills Hydrology Study is a long-term investigation that was initiated in 1990 as a
cooperative effort between the U.S. Geological Survey (USGS), the South Dakota Department of
Environment and Natural Resources (DENR), and the West Dakota Water Development District.
West Dakota represents various local and county cooperators. The study is planned as a 10-year
investigation to assess the quantity, quality, and distribution of surface and ground water in the
Black Hills area of South Dakota (Driscoll, 1992).

An extensive hydrologic-data-collection network has been established as part of the Black

Hills Hydrology Study. Streamflow and precipitation data, which are collected at numerous
sites throughout the study area, have been published annually in Water Resources Data for
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South Dakota (U.S. Geological Survey, 1991-93). The purpose of this report is to present water-
level, water-quality, and spring data that have been collected or compiled for this study through
water year 1992. Generally, water year is used in this report; however, the hydrographs for
observation wells are labeled by calendar year.

The Black Hills Hydrology Study was preceded by hydrologic investigations that were
initiated in 1988 in Lawrence and Pennington Counties. These investigations have subsequently
been incorporated into the Black Hills Hydrology Study. Some data collected prior to 1990 for
the Lawrence and Pennington Counties investigations, but not previously published elsewhere,
are included in this report.

Description of Study Area

The study area includes the topographically defined Black Hills and adjacent areas as shown
in figure 1. The boundaries of the study area have been modified slightly since publication of the
original plan of study (Driscoll, 1992).

The Black Hills are a dome-shaped uplift of Laramide age, about 125 mi long and 60 mi wide
(Feldman and Heimlich, 1980). Altitudes range from about 7,200 ft at the higher peaks to about
3,000 ft in the surrounding plains, resulting in an orographically induced microclimate
characterized by generally greater precipitation and lower temperatures at the higher altitudes.
The overall climate of the area is continental, generally with low precipitation amounts, hot
summers, cold winters, and extreme variations in both precipitation and temperatures (Johnson,
1933). Average annual precipitation for the Black Hills area is 21.30 in., and ranges from 15.08 in.
at Hot Springs to 28.65 in. at Lead. The average annual temperature is 43.9 degrees Fahrenheit,
and ranges from 47.6 degrees at Hot Springs to approximately 37 degrees near Deerfield
Reservoir (U.S. Department of Commerce, 1990).

The oldest geologic units in the stratigraphic sequence are the Precambrian metamorphic and
igneous rocks (fig. 2), which are exposed in the central core of the Black Hills, extending from
near Lead to south of Custer. Surrounding the Precambrian core is a layered series of
sedimentary rocks including limestones, sandstones, and shales that are exposed in roughly
concentric rings around the uplifted flanks of the Black Hills (DeWitt and others, 1989). Many of
these sedimentary formations commonly are used as aquifers, both within and beyond the study
area. Recharge to these aquifers is from precipitation upon the outcrops and from stream
infiltration along the flanks of the Black Hills (Greene, 1993; Kyllonen and Peter, 1987; Peter,
1985).

The sedimentary formations typically dip away from the uplifted Black Hills at angles that
approach or exceed 10 degrees near the outcrops, and decrease with distance from the uplift
(fig. 3). Within the Paleozoic section, the Deadwood Formation, Pahasapa (Madison) Limestone,
Minnelusa Formation, and to a lesser degree, the Minnekahta Limestone commonly are used as
aquifers. These aquifers are collectively confined by the underlying Precambrian rocks and the
overlying Spearfish Formation. Individually they are separated by minor confining layers, or by
relatively impermeable layers within the individual formations. Leakance between these
aquifers is extremely variable (Greene, 1993; Peter, 1985). Within the Mesozoic section, the Inyan
Kara Group, which includes the Lakota Formation and Fall River Formation, is used extensively
as an aquifer, with various other units occasionally used to a lesser degree. Various Cretaceous
shales act as the ultimate, upper confining layer to these aquifer units. Artesian conditions
generally exist within the aforementioned aquifers, where an upper confining layer is present.
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Water quality within the study area is known to be affected by geologic conditions.
Numerous streams have significant headwater springs originating from the Paleozoic
formations. Water within such streams typically is hard and of a calcium carbonate type.
Streams draining the Precambrian core, by comparison, typically are softer, with significantly
lower concentrations of dissolved solids, and lower associated values of specific conductance
(U.S. Geological Survey and U.S. Bureau of Reclamation, 1975; Meyer, 1984).
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WATER-LEVEL DATA

Water-level data are presented for 32 wells and 2 cave sites within the study area. The wells
are part of a network of observation wells maintained by DENR and are completed in various
bedrock formations utilized as aquifers in the Black Hills area. DENR and USGS personnel have
shared responsibility for collection of field data; however, since 1989, most field data collection
has been performed by DENR personnel. The USGS generally has been responsible for
compilation of the water-level records. Both cave sites are located within the Madison
Limestone and are the only known caves in the Black Hills area that extend to a level at which
the Madison is saturated. The locations of these sites, with assigned site numbers, are shown in
figure 4. Additional information for these sites is presented in table 1.

Three methods of station identification, in addition to the consecutive site numbers, are
presented in table 1. The first of these is the local number, which is based on the Federal land-
survey system for western South Dakota (fig. 5). The local number consists of the township
number followed by “N” or “S” (north or south of the Black Hills Baseline), the range number
followed by “E” or “W” (east or west of the Black Hills Meridian), and the 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” for the northeast quarter. A serial number following the last letter
is used to distinguish between wells in the same tract. Thus, well 4AN6E19AABA (fig. 5) is in the
NE1/4NW1/4NE1/4NE1/4,sec. 19, T.4N.,R 6 E.



EXPLANATION

w OBSERVATION WELL- Number is
site number
1 2S7E34ABBA
2 2S7E36CBCB
3 3S4E24BCDD
4 3SSE19BBBB
5 6S6E21BBBB
6
7
8
9

LAWRENCE CO
St. Onge
17 o

6S6E21BBBB2
5N4E1ABBD
SN4E1ABBD2
6N2E5BBBB
10 6N2E5BBBB2
11 6N2E14BCCC
103° 12 6N2E14BCCC2
13 6N3E15DDDA
14 7N1E33CCDD
15 7N1E33CCDD2
16 7N2E10BADC
17 7N3E23CBCB
18 3N6E15ABBB
19 ANGE19AABA
20 4NBE19AABA2
21 5N5SE16CAAD
22 6N5E16CDCC
23 1N7E3CBAA
24 1NTE3CBAA2
25 1N7ESADDD
26 1N7ESADDD2
27 1NTE29CAD
28 1S7E3CDBD
29 2N7E17BAAD
o 30 2N7E32ABBD
PENNINGTON CO_ _ ~ : SN 31 2N7E32ABBD2
T CUSTERCO - 32 2N7E34BCCA

' CAVE SITE-- Number is site number

C1 6S5E12DBAB
C2 1N6E13DDA

44°15 . { e ' ‘ o . P:admont

43°30'

HOT SPRINGS

Edgemont
o

Angostura

43°15' |- Reservoir

10 2'0 MILES

| I T S ]
Trrnri

10 2'0 KILOMETERS

oo

Base from U.S. Geological Survey State map, 1961, edited 1984;
Quadrangle maps 1:24,000; and Digital Line Graph, 1977

Figure 4.--Location of selected observation wells and cave sites for which
data are presented.
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Well AN6E19AABA

Figure 5.--System for assignment of local well numbers.



Table 1.--Observation wells and cave sites for which data are presented

. Station
Site USGS . . . Other . Period of
number County local number identification identifier(s) Aquifer record
number
Observation wells
1 Custer 2S 7TE34ABBA  435018103155801 CU-83A Minnelusa 10/83-09/92
2 Custer 2S 7E36CBCB 434946103140501 CU-83B Lakota 10/83-09/92
3 Custer 3S 4E24BCDD 434634103351801  Custer Test Precambrian 11/86-09/92
4 Custer 3S 8E19BBBB 434652103130501  CU-83C Lakota 09/83-09/92
5 Custer 6S 6E21BBBB 433115103251401 CU-91A Madison 02/92-09/92
7-11 Ranch 1
6 Custer 6S 6E21BBBB2  433115103251402 CU-91B Minnelusa 02/92-09/92
7-11 Ranch 2
7 Lawrence 5N 4E 1ABBD 442545103343701 LA-86C Minnelusa 07/86-09/92
8 Lawrence 5N 4E 1ABBD2  442545103343702 LA-90A Madison 11/90-09/92
9 Lawrence 6N 2E SBBBB 443100103543001 LA-86A Minnelusa 07/86-09/92
10 Lawrence 6N 2E 5BBBB2  443100103543002 LA-86B Minnekahta 07/86-09/92
11 Lawrence 6N 2E14BCCC  442854103505601 LA-88B Minnelusa 08/88-09/92
12 Lawrence 6N 2E14BCCC2 442854103505602 LA-88C Madison 08/88-09/92
13 Lawrence 6N 3E15DDDA  442833103434601 LA-88A Minnelusa 08/88-09/92
Frawley Ranch
14 Lawrence 7N 1E33CCDD  443100104002001 LA-87A Madison 10/87-09/92
15 Lawrence 7N 1E33CCDD2 443100104002002 LA-87B Minnelusa 09/87-09/92
16 Lawrence 7N 2E10BADC  443515103513901 LA-62A Minnelusa 06/62-09/92
Redwater 1
17 Lawrence 7N 3E23CBCB  443306103434001 LA-90B Inyan Kara 03/91-09/92
18 Meade AN6EISABBB  441337103225001 MD-84A Minnelusa 07/84-09/92
19 Meade 4N 6E19AABA  441759103261201 MD-84B Minnelusa 03/85-09/92
Tilford 1
20 Meade 4N 6E19AABA2 441759103261202 MD-90A Madison 07/91-09/92
Tilford 2
21 Meade 5N SE16CAAD  442335103311001 MD-86A Madison 06/87-09/92
22 Meade 6N SE16CDCC  442828103312001 MD-89A Lakota 09/89-09/92
23 Pennington 1N 7E 3CBAA 440430103160201 PE-64B Minnelusa 07/64-09/92
Sioux Park 1
24 Pennington 1IN 7E3CBAA2  440430103160202 PE-65A Madison 07/65-09/92
Sioux Park 2
25 Pennington 1N 7E 8ADDD 440338103173301 PE-89B Minnelusa 01/90-09/92
Canyon Lake 1
26 Pennington 1N 7E 8ADDD2  440338103173302 PE-89A Madison 11/89-09/92
Canyon Lake 2



Table 1.--Observation wells and cave sites for which data are presented--Continued

. Station .
Site USGS . e . Other . Period of
number County local number dentification identifier(s) Aquifer record
number

27 Pennington 1N 7E29CAD 440052103181201  PE-84A Deadwood 03/85-09/92
Countryside

28 Pennington 1S 7E 3CDBD 435916103161801 PE-86A Madison 08/86-09/92
Reptile Gardens

29 Pennington 2N 7E17BAAD  440818103180801 PE-84B Minnelusa 03/85-09/92

30 Pennington 2N 7E32ABBD  440544103180001 PE-89D Minnelusa 02/90-09/92
City Quarry 1

31 Pennington 2N 7E32ABBD2 440544103180002 PE-89C Madison 02/90-09/92
City Quarry 2

32 Pennington 2N 7E34BCCA  440528103161001 PE-64A Minnelusa 06/64-09/92
Cement Plant

Cave sites

C1 Custer 6S SE12DBAB  433302103281501  Windy City Madison 01/88-09/92
Lake

C2 Pennington IN 6E13DDD 440228103195701 Madison 01/88-09/92

The second method is the station identification number (table 1), which is based on the
international 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 located at the same latitude and
longitude. The latitude and longitude of a site occasionally are found to be incorrect. In these
cases, the latitude and longitude have been corrected, but the station identification number
generally remains unchanged. Thus, the latitude and longitude for an occasional site may differ
from the station identification number.

The final method of identification is the use of any other identifier(s) that may be associated
with the site (table 1). In many cases, the other identifier is a name assigned by DENR that
denotes the county in which the well is located and the year and sequence in which it was
drilled. In some cases, the other identifier is a common name associated with the well locations.

The following section of this report presents a description of each site, as well as a water-level
hydrograph for the entire period of record that is available for each site. Water-level data used to
generate the hydrographs for each site are presented in the Supplemental Information section at
the end of this report. Data for site numbers 16, 23, 24, and 32 have been published by Bradford
(1981) and Winter (in press, 1994).

Water levels within wells can be affected by several factors. Short-term declines in water

levels can result from pumping of nearby wells or dry climatic conditions. Long-term declines
generally indicate that the discharge rate from the aquifer exceeds recharge for a given period of
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time. Conversely, increases in water levels generally correspond with periods of wet climatic
conditions when aquifer recharge exceeds discharge. Changes in barometric pressure also can
cause short-term (hourly and daily) changes in water levels in artesian aquifers.

Measured water levels are further affected by the recording equipment and methods used to
monitor wells. A rating of the record for each well is provided in the REMARKS section of each
station description. This rating is somewhat subjective, as no formal criteria exist for rating of
water-level records. The rating is based on the type and relative accuracy of recording
equipment at each site, the amount of missing record, and various other problems encountered
at each site.

Two different formats are used for presentation of tabular data. Data that are presented in a
5-day format generally were collected using circular-chart pressure recorders, are the noon value
for every fifth day, and are available in the USGS’s “Ground Water Site Inventory” (GWSI) data
base. Hydrographs for periods of record with GWSI data generally show values for every fifth
day; however, the extreme values presented in the site descriptions may include values from any
day during that period of record. Thus, in some cases, an extreme value may not be shown on a
hydrograph, or may not be included in the water-level tables. Data presented in a daily format
generally were collected using a digital water-level recorder or a data logger, are the daily
maximum values, and are available in the USGS’s “Automated Data Processing System”
(ADAPS) data base. Values for more frequent intervals than daily usually are available for
ADAPS data.

Numerous days of missing record exist in the following data. All periods of missing record
resulting in a gap of 6 or more days are shown as discontinuous, or as a dashed line, on the
hydrographs. Dashes are used only where the discontinuous period is sufficiently long for
dashes to be visible. There is no implication that the dashed lines are representative of the actual
hydrograph.

Some of the daily values presented in the tabular format are noted as “estimated.” In many
cases, these values were obtained from an instantaneous reading taken during a site visit on a
day on which the recording equipment at a site was inoperable. In such cases, the instantaneous
reading was not necessarily the noon value (GWSI) or the daily maximum value (ADAPS), and
therefore was noted as an estimate.

11



Site Descriptions and Hydrographs

SITE NUMBER FROM LOCATION MAP.--1.

COUNTY.--Custer.

LOCAL WELL NUMBER.—-2S7E34ABBA.

SITE ID (STATION NUMBER).—435018103155801.

OTHER IDENTIFIER.--CU-83A.

LOCATION.--Lat 43°50°18”, long 103°15'58”, in NE1/4NW1/4NW1/4NE1/4 sec. 34, T.2S,,
R.7 E., Hydrologic Unit 10120109, 4 mi west of Hermosa. Owner: South Dakota Department
of Environment and Natural Resources.

AQUIFER.--Minnelusa.

WELL CHARACTERISTICS.--Drilled observation well, 510 ft deep with 464 ft of 5-in. diameter
steel casing; open hole from 464 to 510 ft.

INSTRUMENTATION .--Electronic data logger with pressure transducer -- 60-minute interval
(24-hour interval prior to Nov. 21, 1992). Prior to June 20, 1990, circular-chart pressure
recorder.

DATUM.--Elevation of land-surface datum is 3,476.21 ft above sea level. Measuring point: Top
of casing, 2.15 ft above land-surface datum.

REMARKS.—-Current records good. Records prior to June 1990 fair.

PERIOD OF RECORD.--October 1983 to September 1992.

EXTREMES.—Highest water level, 92.0 ft above land-surface datum, May 20, 1987; lowest water
level, 58.0 ft above land-surface datum, Dec. 15, 1989, Feb. 25, 1990.
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Figure 6.--Hydrograph for observation well 2S7E34ABBA (site number 1).
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SITE NUMBER FROM LOCATION MAP.--2.

COUNTY.--Custer.

LOCAL WELL NUMBER.--257E36CBCB.

SITE ID (STATION NUMBER).--434946103140501.

OTHER IDENTIFIER.--CU-83B.

LOCATION.--Lat 43°49'46”, long 103°14’'16”, in NW1/4SW1/4NW1/45W1/4 sec. 36, T. 2S,,
R. 7 E., Hydrologic Unit 10120109, 2 mi west of Hermosa. Owner: South Dakota Department
of Environment and Natural Resources.

AQUIFER.--Lakota.

WELL CHARACTERISTICS.--Drilled observation well, 80 ft deep with 42 ft of 5-in. diameter
steel casing; open hole from 42 to 80 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.

DATUM.--Elevation of land-surface datum is 3,367.18 ft above sea level. Measuring point: Top
of steel casing, 1.25 ft above land-surface datum.

REMARKS.--Records good.

PERIOD OF RECORD.--October 1983 to September 1992.

EXTREMES.—-Highest water level: 15.84 ft below land-surface datum, June 7, 1991; lowest water
level: 18.40 ft below land-surface datum, Sept. 21, 1984.

15 T T | T | T T T T 7 3352

16

. -
RIS VA v W
Y PV s

19

3,348

WATER LEVEL, IN FEET ABOVE SEA LEVEL

20 | ] ] | I ] ] | ]
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Figure 7.--Hydrograph for observation well 2S7E36CBCB (site number 2).
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SITE NUMBER FROM LOCATION MAP.--3.

COUNTY.--Custer.

LOCAL WELL NUMBER.—-354E24BCDD.

SITE ID (STATION NUMBER).—-434634103351801.

OTHER IDENTIFIER.—-Custer Test.

LOCATION.--Lat 43°46’34”, long 103°35'22”, in SE1/4SE1/4SW1/4NW1/4 sec. 24, T.3S,,
R. 4 E., Hydrologic Unit 10120109, at Custer. Owner: City of Custer.

AQUIFER.--Precambrian.

WELL CHARACTERISTICS.--Drilled observation well, 160 ft deep with 18 ft of 6-in. PVC casing;
open hole from 18 to 160 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.

DATUM.~Elevation of land-surface datum is 5,380.5 ft above sea level. Measuring point: Top of
PVC casing, 1.00 ft above land-surface datum.

REMARKS.—Records good. Drawdown during February 1987 from aquifer test.

PERIOD OF RECORD.--November 1986 to September 1992.

EXTREMES.—-Highest water level: 40.34 ft below land-surface datum, Aug. 19, 1991; lowest
water level: 69.27 ft below land-surface datum, Mar. 9, 1990.
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Figure 8.--Hydrograph for observation well 3S4E24BCDD (site number 3).
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SITE NUMBER FROM LOCATION MAP.--4.

COUNTY.--Custer.

LOCAL WELL NUMBER.--3S8E19BBBB

SITE ID (STATION NUMBER).--434652103130501.

OTHER IDENTIFIER.—-CU-83C.

LOCATION.--Lat 43°46'52”, long 103°13'05”, in NW1/4NW1/4NW1/4NW1/4sec. 19, T. 35,
R. 8 E., Hydrologic Unit 10120109, 4 mi south of Hermosa. Owner: South Dakota
Department of Environment and Natural Resources.

AQUIFER.--Lakota.

WELL CHARACTERISTICS.--Drilled observation well, 760 ft deep with 676 ft of 5-in. steel
casing; open hole from 676 to 760 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.

DATUM.--Elevation of land-surface datum is 3,505.15 ft above sea level. Measuring point: Top
of steel casing, 2.00 ft above land-surface datum.

REMARKS.--Records good.

PERIOD OF RECORD.--September 1983 to September 1992.

EXTREMES.—Highest water level: 175.89 ft below land-surface datum, Nov. 20, 1983; lowest
water level, 179.51 ft below land-surface datum, Sept. 28, 1992.
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Figure 9.--Hydrograph for observation well 3S8E19BBBB (site number 4).
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SITE NUMBER FROM LOCATION MAP.-5.

COUNTY.--Custer.

LOCAL WELL NUMBER.--6S6E21BBBB.

SITE ID (STATION NUMBER).—433115103251401.

OTHER IDENTIFIERS.--CU-91A and 7-11 Ranch 1.

LOCATION .--Lat 43°31'15”, long 103°25'14”, in NW1/4NW1/4NW1/4NW1/4sec.21,T. 6S,,
R. 6 E., Hydrologic Unit 10120109, 6 mi northeast of Hot Springs. Owner: South Dakota
Department of Environment and Natural Resources.

AQUIFER.--Madison.

WELL CHARACTERISTICS.--Drilled observation well, 1,165 ft deep with 1,135 ft of 5-in. steel
casing, open hole from 1,135 to 1,165 ft.

INSTRUMENTATION .--Electronic data logger with submersible pressure transducer —
60-minute interval. Instrumentation replaced on June 16, 1992, because of data problems.
DATUM.--Elevation of land-surface datum is 3,640 ft above sea level. Measuring point: Top of

steel casing, 1.7 ft above land-surface datum.

REMARKS.--Current records good. Records prior to June 17, 1992, poor because of large,
unexplained fluctuations in water level that may be a result of instrumentation problems.

PERIOD OF RECORD.--February 1992 to September 1992.

EXTREMES.-Highest water level: 8.36 ft below land-surface datum, Apr. 24, 1992; lowest water
level, 9.28 ft below land-surface datum, Feb. 16, 1992.
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Figure 10.--Hydrograph for observation well 6S6E21BBBB (site number 5).
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SITE NUMBER FROM LOCATION MAP.—6.

COUNTY .--Custer.

LOCAL WELL NUMBER.--6S6E21BBBB2.

SITE ID (STATION NUMBER).--433115103251402.

OTHER IDENTIFIERS.--CU-91B and 7-11 Ranch 2.

LOCATION.--Lat 43°31'15”, long 103°25'14”, in NW1/4NW1/4NW1/4NW1/4 sec.21,T. 6 S.,
R. 6 E., Hydrologic Unit 10120109, 6 mi northeast of Hot Springs. Owner: South Dakota
Department of Environment and Natural Resources.

AQUIFER --Minnelusa.

WELL CHARACTERISTICS.--Drilled observation well, 480 ft deep with 443 ft of 5-in. steel
casing; open hole from 443 to 480 ft.

INSTRUMENTATION.--Electronic data logger with pressure transducer -- 60-minute interval.
Digital water-level recorder with 60-minute interval prior to June 8, 1992.

DATUM .--Elevation of land-surface datum is 3,640 ft above sea level. Measuring point: Top of
steel casing, 1.70 ft above land-surface datum.

REMARKS.--Records fair.

PERIOD OF RECORD.--February 1992 to September 1992.

EXTREMES .--Highest water level, 159.69 ft below land-surface datum, Mar. 17, 1992; lowest
water level, 160.52 ft below land-surface datum, Sept. 28, 1992.
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Figure 11.--Hydrograph for observation well 6S6E21BBBB2 (site number 6).
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SITE NUMBER FROM LOCATION MAP.--7.
COUNTY.--Lawrence.

LOCAL WELL NUMBER.--5N4E1ABBD.

SITE ID (STATION NUMBER).--442545103343701.
OTHER IDENTIFIER.--LA-86C.

LOCATION.--Lat 44°25’45”, long 103°34'37”, in SE1/4NW1/4NW1/4NE1/4sec. 1, T.5N.,

AQUIFER.--Minnelusa.
WELL CHARACTERISTICS.--Drilled observation well, 300 ft deep with 281 ft of 5-in. steel

casing; open hole from 281 to 300 ft.

INSTRUMENTATION.--Electronic data logger with submersible pressure transducer -

R. 4 E., Hydrologic Unit 10120202, 2 mi west of Sturgis. Owner: South Dakota Department of
Environment and Natural Resources.

60-minute interval. Digital water-level recorder with 60-minute interval prior to Feb. 14, 1992.

DATUM.--Elevation of land-surface datum is 3,620 ft above sea level. Measuring point: Top of

steel casing, 1.50 ft above land-surface datum.

REMARKS.--Records good.
PERIOD OF RECORD.--July 1986 to September 1992.
EXTREMES.--Highest water level, 178.84 ft below land-surface datum, July 28, 29, 1986; lowest

WATER LEVEL, IN FEET BELOW LAND SURFACE

170
180

190

200

210

220

water level, 215.19 ft below land-surface datum, Sept. 27, 1992.

§

4
'
’\
);
.
.
p
1 L L 1

/

WATER LEVEL, IN FEET ABOVE SEA LEVEL

] ] | ] | I

1986 1987 1988 1989 1990 1991 1992
CALENDAR YEAR

Figure 12.--Hydrograph for observation well 5N4E1ABBD (site number 7).
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SITE NUMBER FROM LOCATION MAP.--8.

COUNTY.--Lawrence.

LOCAL WELL NUMBER.--5N4E1ABBD2.

SITE ID (STATION NUMBER).--442545103343702.

OTHER IDENTIFIER.—-LA-90A.

LOCATION.--Lat 44°25'45”, long 103°34'37”,in SE1/4NW1/4NW1/4NE1/4sec. 1, T.5N,,

R. 4 E., Hydrologic Unit 10120202, 2 mi west of Sturgis. Owner: South Dakota Department of
Environment and Natural Resources.

AQUIFER.--Madison.

WELL CHARACTERISTICS.-Drilled observation well, 822 ft deep with 794 ft of 5-in. steel
casing; open hole 794 to 822 ft.

INSTRUMENTATION.--Electronic data logger with submersible pressure transducer — one
reading per day from July 1991 to January 1992. Monthly tape down from Nov. 27, 1990, to
June 11, 1991, and Jan. 16 to Sept. 25, 1992.

DATUM.-Elevation of land-surface datum is 3,620 ft above sea level. Measuring point: Top of
steel casing, 2.1 ft above land-surface datum.

REMARKS.—Electronic data logger records poor; tape down, records good.

PERIOD OF RECORD.--November 1990 to September 1992.

EXTREMES.--Highest water level, 203.24 ft below land-surface datum, July 11, 1991; lowest
water level, 222.28 ft below land-surface datum, Sept. 15, 1992.
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Figure 13.--Hydrograph for observation well 5SN4E1ABBD2 (site number 8).
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SITE NUMBER FROM LOCATION MAP.--9.

COUNTY.--Lawrence.

LOCAL WELL NUMBER.--6N2E5BBBB.

SITE ID (STATION NUMBER).--443100103543001.

OTHER IDENTIFIER.--LA-86A.

LOCATION.--Lat 44°31°00”, long 103°54'30”, in NW1/4NW1/4NW1/4NW1/4 sec.5, T. 6 N.,

AQUIFER.--Minnelusa.
WELL CHARACTERISTICS.--Drilled observation well, 430 ft deep with 404 ft of 5-in. steel

casing; open hole from 404 to 430 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.
DATUM.--Elevation of land-surface datum is 3,675.86 ft above sea level. Measuring point: Top

of steel casing, 1.06 ft above land-surface datum.

REMARKS.—-Records fair. Air pumping in July 1989 may have changed well characteristics.
PERIOD OF RECORD.--July 1986 to September 1992.
EXTREMES.--Highest water level, 121.73 ft below land-surface datum, Dec. 25, 1986; lowest
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Figure 14.--Hydrograph for observation well 6N2E5BBBB (site number 9).
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R. 2 E., Hydrologic Unit 10120203, 1 mi west of Spearfish. Owner: South Dakota Department
of Environment and Natural Resources.
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SITE NUMBER FROM LOCATION MAP.--10.

COUNTY .--Lawrence.

LOCAL WELL NUMBER.--6N2E5BBBB2.

SITE ID (STATION NUMBER).--443100103543002.

OTHER IDENTIFIER.—-LA-86B.

LOCATION.--Lat 44°31°00”, long 103°54'30”, in NW1/4NW1/4NW1/4NW1/4sec.5, T. 6 N,,
R. 2 E., Hydrologic Unit 10120203, 1 mi west of Spearfish. Owner: South Dakota Department
of Environment and Natural Resources.

AQUIFER.--Minnekahta.

WELL CHARACTERISTICS.--Drilled observation well, 290 ft deep with 263 ft of 5-in. steel
casing; open hole from 263 to 290 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.

DATUM.--Elevation of land-surface datum is 3,675.23 ft above sea level. Measuring point: Top
of steel casing, 0.97 ft above land-surface datum.

REMARKS.--Records good. Water levels affected by pumping of nearby well.

PERIOD OF RECORD.--July 1986 to September 1992.

EXTREMES.--Highest water level, 87.52 ft below land-surface datum, May 31, 1987; lowest water
level, 142.90 ft below land-surface datum, Sept. 23, 1992.
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Figure 15.--Hydrograph for observation well 6N2E5BBBB2 (site number 10).
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SITE NUMBER FROM LOCATION MAP.--11.
COUNTY.--Lawrence.

LOCAL WELL NUMBER.--6N2E14BCCC.

SITE ID (STATION NUMBER).--442854103505601.
OTHER IDENTIFIER.—-LA-88B.

LOCATION.--Lat 44°28’54”, long 103°50°'56”, in SW1/45W1/45W1/4NW1/4sec. 14, T. 6 N,

R. 2 E., Hydrologic Unit 10120203, at Spearfish. Owner: South Dakota Department of
Environment and Natural Resources.

AQUIFER.--Minnelusa.
WELL CHARACTERISTICS.--Drilled observation well, 222 ft deep with 5-in. steel casing to

INSTRUMENTATION .--Digital water-level recorder -- 60-minute interval.
DATUM.—Elevation of land-surface datum is 3,725 ft above sea level. Measuring point: Top of

steel casing, 1.07 ft above land-surface datum.

REMARKS.--Records good. Water levels affected by pumping of nearby well.
PERIOD OF RECORD.--August 1988 to September 1992.
EXTREMES.-Highest water level, 75.38 ft below land-surface datum, May 15, 1989; lowest water
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Figure 16.--Hydrograph for observation well 6N2E14BCCC (site number 11).
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189 ft. Originally drilled to 497 ft but lost drill stem and was plugged back to 222 ft with
cement grout. Open hole from 189 to 222 ft.
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SITE NUMBER FROM LOCATION MAP.--12.

COUNTY.--Lawrence.

LOCAL WELL NUMBER.--6N2E14BCCC2.

SITE ID (STATION NUMBER).--442854103505602.

OTHER IDENTIFIER.--LA-88C.

LOCATION.--Lat 44°28’54”, long 103°50°'56”, in SW1/4SW1/4SW1/4NW1/4 sec. 14, T. 6 N.,
R. 2 E., Hydrologic Unit 10120203, at Spearfish. Owner: South Dakota Department of
Environment and Natural Resources.

AQUIFER.--Madison.

WELL CHARACTERISTICS.~-Drilled observation well, 680 ft deep with 570 ft of 5-in. steel
casing; open hole from 570 to 680 ft.

INSTRUMENTATION.--Digital water-level recorder -- 60-minute interval.

DATUM.—Elevation of land-surface datum is 3,725 ft above sea level. Measuring point: Top of
steel casing, 1.75 ft above land-surface datum.

REMARKS.--Records fair. Air pumping in February 1991 may have caused change in water level
of about 7 ft.

PERIOD OF RECORD.--August 1988 to September 1992.

EXTREMES.—-Highest water level, 78.91 ft below land-surface datum, June 25, 1991; lowest water
level, 108.07 ft below land-surface datum, Sept. 30, 1992.
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