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Groundwater Monitoring Network for the Equus Beds Aquifer Mineral
Intrusion Study: Description and Initial Monitoring Results

Introduction

The Equus Beds Aquifer Mineral Intmsion (EBMD project is a joint effort of the
U.S. Bureau of Reclamation, Equus Beds Groundwater Management No. 2 (GMD2),
Kansas Geological Survey (KGS), U.S. Geological Survey USGS), and the Kansas Water
Office.  The background and purpose are discussed in detail by Whittemore and
Sophocleous ( 1995) in an appraisal investigation for the study.

The study is facused on interactions between the AI.kansas River and its
tributaries, the underlying Equus Beds alluvial aquifer, and Pemian-age bedrock beneath
the aquifer.  Both surface waters and bedrock of Pemian age may be sources of saline
water to the aquifer.  The main study area lies between Nickerson and Hutchinson in the
extended western portion of GMD2 in north-central Reno County Q]igure 1).  The general
study area encompasses the sixteen townships shown in Figure 1.  Fresh water is present
in the aquifer north of the Arkansas River while saline ground water occurs along and
south of the river.  The cities of Hutchinson and Nickerson obtain their water supplies
from the fresh ground water.

htrusion of saline water is both natural and human-induced in the Great Bend
Prairie and Equus Beds alluvial aquifers in south-central Kansas.  Buddemeier et al. (1995)
provided an overview of the issue and identified areas with known or suspected saltwater
contamination (see Figure 2).  The recent Big Bend Aquifer Mineral Intrusion study
researched the saltwater intrusion problem in the Great Bend Prairie aquifer in the eastern
portion of Groundwater Management District No. 5 (GMD5), which is just upgradient
(west) of the present study area (Figure 2).  Another study concerning hydrologic and
chemical interactions between the Arkansas RIver and the Equus Beds aquifer was
recently conducted downgradient between Hutchinson and Wichita (see Myers et al.,
1996).

Whittemore and Sophacleous (1995) identified specific needs and purposes for
investigating the salinity problem in the Equus Beds aquifer in the western part of GMD2.
Their report also identified infomation gaps that need to be fined and additional
interpretations necessary for determination of saltwater movement in the aquifer.  One
recommendation of the appraisal investigation was the establishment of a data-couection
network, including a set of observation wells screened at different depths in the Arkansas
River alluvial valley, to fill gaps in geologic, hydrologic, and water-quality data.  This
report describes the recently-installed groundwater monitoring network and presents initial
monitoring results.



Figure 1.  I.ocation of main study area (stippled) within general study area (township-range grid) and study region (7 county area).
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Figure 2.  Areas with known or potential saltwater contamination in south-central Kansas.   Areas identified
as ''known" natural salt contamination have saltwater within the freshwater aquifer.   In the areas labeled
''potential" natural salt contamination, subsurface bedrock formations containing salt or saltwater are in

contact with the overlying freshwater aquifers (from Buddemeier et al„  1995).
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Site and Well Information

A network of 41 monitoring wells at 21 sites was installed for groundwater data
collection.  The wells are used primarily for monitoring water levels and water quality at
different depths in the Equus Beds aquifer.  In addition, logs of the wells provide
information on the sediments that comprise the aquifer, the salinity distribution at the
different lcoations, and the depth to bedrock.

Drilling began in late September 1996 and was completed in January 1997.  Each
site has at least one well screened in the Equus Beds aquifer.  Most sites consist of two or
more wells completed at different depths in the aquifer.  Nearly all the sites have a deep
weu, the ``C" well, completed directly above bedrock.  Some sites have a well of
intemediate depth in the aquifer, the "8" well.  Most sites have at least one well of
shallow to intemediate depth, the "A" well.  And one site has four wells; the shauowest
well has the designation "AA".  See Table 1 for a hsting of sites and wells.

The monitoring sites were situated to form transects across the Arkansas River. An
effort was made to complete some wells in alluvial materials deposited in deep bedrock
channels, which may be significant pathways for saltwater transport.  Figure 3 shows
locations of new @8250-E8270) and existing groundwater monitoring sites in the general
study area.  Table 1 summarizes basic well and site infomation, including groundwater
monitoring site and well ID, legal location, estimated land surface elevation, depth to
bedrock, estimated bedrock surface elevation, and screen and gravel pack intervals.
Elevation estimates were obtained from 7.5-minute series topographic maps.  The U.S.
Bureau of Reclamation is scheduled to survey the well sites; when that is completed the
well data base will be updated with the measured elevations.

Geologic and Hydrologic Information

Well logs

Information on sediments that comprise the Equus Beds aquifer is important for
characterizing the high-permeabinty sand and gravel zones and low-permeability clays.
Such infomation is available from both lithologic and geophysical logs of the monitoring
wells.  Lithologic logs based on cuttings collected during drilling by the site geologist are
included in Appendix A.  Also included on these foms is information on depth to water,
thickness of the alluvial materials, and weu construction and materials.

Geophysical logs of the monitoring wells are reproduced in Appendix 8.  The
natural gamma log responds primarily to fine-grained sediments such as clays.  The
electromagnetic (EM) or conductivity log responds primarily to salt concentration and
secondarily to clays (see Gameau, 1995).  IThe EM log also responds quite strongly to
metal; the conductivity spikes in the top 10 feet of the logs are caused by steel surface
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Table 1.   Well and site information from the EBM[ groundwater monitoring network.

ID

E8250C
E8250A

E8251C
E8251A

E8252C
E8252A

LOCATI ON                                    EST
LAND

SUBD  SEC  TWP   RGE          ELEV
HifHE

NENENW    19       23      04W           1497

SESESE    14      22     06W          1628

NENENE    27       22      06W           1553

E8253C                SESW    27      22     06W          1553

E8254C

E8255C
E8255A

E8256C
E8256B
E8256A

E8257C
E8257B
E8257A

E8258B
E8258A

E8259B
E8259A

E8260C

E8261C
E8261A*

E8262C

E8263C

E8264C
E8264A*

NENENE      5        23     06W           1555

SWSWNE     5       23     06W          1555

NESENE     12       23      07W           1560

NWNENE    23      23     07W           16cO

NENENE    33       23      07W           1616

SESESE    33      21      06W          1695

NENENE     18       22      06W           1575

SESESE    23      22     07W          1580

NENENE     19       21      06W           1650

NENENE    35       21      07W           1590

NENENE     3        22      07W           1593

(continued)
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D EPTH              EST
TO            BEDROCK      SCREEN

BEDF30CK          ELEV              DEPTH

65

66

85

186

127

106

(ft)                        (ft)

1430               57-67
38-48

1563               52-62
20-30

1487                56-66
3747

1492            49.5-59.5

1509              3646

1480               63-73
20-30

1475               74-84
51 -61
1 2-22

1414               176-186
140-1 50
84-94

1489               96-106
64-74

1589                75-85
10-20

1502               63-73

1460               112-122
20-76

1648               55-65

1523                56-66

1538               45-55
20-51

GRAVEL
PACK

nriHH

57-71
34-48

52-70
20-32

52-71
33-49

46-62.5

31 -50.5

58-73
1 8-30

72-90
48-62
1 1 -22

171 -189

135-1 50
79-94

92-108
57-75

70-89
10-20

58-77

105-122
1 0-76

50-69.5

51 -71

40-55
10-51



Table  1.   Well and site information from the EBMl  groundwater monitoring network (continued).

lD

LOCATI ON                                                            D EPTH
LAND                  TO             BEDPIOCK      SCREEN         GPIAVEL

SUBD  SEC  TWP   PIGE          ELEV          BEDPOCK          ELEV             DEPTH             PACK
(ft)                        (ft)

E8265C            SESESE     4       22     07W          1595                  55

E8266B           SESWSE     8       22     07W          1595                 108
EB266A

E8267C        SWSWSW    17      22     07W          1633                 206
E8267B
EB267A

E8268C       SWSWNW    30      22     07W          1637                 152
E8268B
E8268A

E8269C        SWSWSW    31       22     07W          1634                 187
E8269B
E8269A

E8270C       NWNWNW    18       23     07W           1627                  170
E8270B
E8270A
E8270M

(ft)                        (ft)                        (ft)

1540            44.5-54.5         39.5-60

1487               85-95               80-95
3747            3349

1427              196-206           191 -206
105-115            100-115

63-73              59 -73

1485           141.5-151.5       137-155
88-98
3343

1447              177-187
101 -1 1 1

3545

1457              160-170
127-137

82-92
40-50

2846

173-191.5
97-114
3147

160-1 74
123-138
77-95
35-54

•  Wells identified here as E8261 A and E8264A refer to City of Hutchinson wells Tl  and T5, respectively.
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Figure 3.   Locations of groundwater monitoring sites and other
physical features in the EBMl general study area.
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casing.)  In general, higher conductivities on the EM logs indicate higher groundwater
salinities; preliminary analysis of the EM logs confims that higher groundwater salinities
occur along and south of the Arkansas River.  Future work will involve correlations
between the conductivity measurements from the EM logs and actual groundwater
salinities.

The aquifer is composed primarily of unconsolidated Quaternary deposits of sand
and gravel interbedded with layers or lenses of silt and clay; the thickness and character of
the materials is variable.  Generally the aquifer overries bedrock of Permian age, however
bedrock of Cretaceous age may be found in the northern part of the general study area.
The heterogeneity of the aquifer is evident in hydrogeologic cross sections Plates 1-3),
which are based on well logs from the new monitoring sites.  In the Arkansas River valley,
the deposits consist of fairly extensive sand and gravel beds, separated by clays in places.
A near-surface clay layer is common.  The sediments generally are thicker south of the
Arkansas River.  Notice the bedrock lows at site E8257 in the Willow Brook-Partridge
section and at site E8267 in the Nickerson section @lates 1-2).  These sites are located
where the ancestral Arkansas River eroded a channel into the Pemian bedrock.  Plate 3
includes a map showing transect locations.

A map showing  the configuration of the bedrock surface under the study area
accompanies this report (see OFR 97-28).  A reduced version is shown as Figure 4.  The
bedrcek map was produced from information from the new monitoring sites combined
with existing measurements, interpretation of gamma logs from oil and gas boreholes,
nthologic logs from selected water well records (WWC-5 fomis), and records from the
Kansas Department of Transportation.  A major feature of the bedrock surface is an
ancestral channel trending roughly parallel to the present Arkasas River.

Maps showing surface geology, soil classifications, water levels, water rights, and
land cover are also included in OFR 97-28.  Some of these maps cover the general study
area and some span the entire Great Bend Prairie/Equus Beds region.

Water levels

Water levels were measured during the first round of geophysical logging and
approximately monthly beginning in January 1997.  Both depth-to-water measurements
and estimated water-level elevations are listed in Table 2.  Approxinate water levels
measured during drilling are shown on the lithologic logs in Appendix A. Weu-screen
intervals and the approximate water-table elevation are shown in the hydrogcologic cross
sections in Plates 1-3.  Screened intervals are also nsted in Table 1.

Depth-to-water measurements ranged from less than 10 feet to about 40 feet
below land surface Crable 2).  The deeper measurements were encountered at the
southernmost sites, E8257 and E8258.  In well E8262C at the northernmost site, artesian
conditions cause the water level to rise to within 2-3 feet of land surface.  At site E8262,

8
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Table 2.   Water-level measurements in EBMl monitoring wells.

SITE/                   DEPTH TO WATEB
DATE               (feet below land surface)

E8250       WELLC      WELLB      WELLA
10/1/96             9.12                                          9.11
1 /22/97           8.79                                    8.78
2J2!5lgri           7.94                                    7.I y3
3n8i9rf         7.]6                              7 ]4

E8251        WELLC      WELLB      WELLA
10/1/96           16.88                                     16.95
1 /22/97          15.33                                    15.39
2/25/97          14.75                                   14.81
3/18/97          14.60                                   14.66

E8252       WELLC      WELLB      WELLA
10/1/96           14.44                                     14.41
1 /22/97          14.63                                    14.62
2/25/97          14.74                                  14.73
3/18/97          14.85                                    14.83

E8253       WELLC      WELLB      WELLA
10/1 /96          12.75
1 /22/97          13.24
2/25/97          13.31
3/25/97         14. 36

E8254       WELLC     WELLB      WELLA
10/1 /96            8.71
1 l22Jgrf          8.]2.
2/25/97          8.82
3/2Algrf          8.s]

E8255       WELLC      WELLB      WELLA
10/24/96         8.12                                     8.29
1 /22/97          8.44                                    8.58
2/25/97          8.38                                   8.55
3/24/97          8.49                                   8.67

E8256       WELLC      WELLB      WELLA
9/30/96          11.05
1/23/97           11.15             10.68             11.36

2/25/97          11.20            10.73            11.26
3/25/97           11.21              10.77             11.42

(continued)

ESTIMATED
WATEPl-LEVEL ELEVATION

(feet above mean sea level)

WELLC      WELLB
1487.88
1488.21
1489.06
1489.24

WELLC      WELLB
1611.12

1612.67
1613.25
1613.40

WELLC      WELLB
1538.56
1538.37
1538.26
1538.15

WELLC      WELLB
1540.25
1539.76
1539.69
1538.64

WELL A
1487.89
1488.22
1489.07
1489.26

WELL A
1611.05
1612.61

1613.19

1613.34

WELL A
1538.59
1538.38
1538.27
1538.17

WELL A

WELLC      WELLB      WELLA
1546.29
1546.28
1546.18
1546.33

WELLC      WELLB      WELLA
1546.88
1546.56
1546.62
1546.51

WELLC      WELLB
1548.95
1548.85       1549.32
1548.80       1549.27
1548.79       1549.23
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1546.71
1546.42
1546.45
1546.33

WELL A

1548.64
1548.74
1548.58



Table 2.   Water-level measurements in EBMI monitoring wells (continued).

SITE/                   DEPTH TO WATEPI
DATE               (feet below land surface)

E8257       WELL C
1/22/97         41.65
1/23/97          41.61
2/25/97         41.62
3/26/97         41.67

E8258       WELL C
112:3lgfl
2J2!519iit
312!6lgfl

E8259
11 /22/96
1/2:419iit
2J2!5/9n
312!5lgfl

E8260

WELLB      WELLA
41.63            41.55
41.59            41.48
41.60            41.53
41.66            41.58

WELLB      WELLA
37.27           35.40
37.34           35.50
37.45           35.60

WELLC      WELLB      WELLA
8.45             7.66
8.45              7.43
8.25              7.02
8.10              6.73

WELLC      WELLB      WELLA
117/96          8.50
1 /24/97           8.39
2/25/97           8.21
3/24/97          8. 23

E8261        WELLC      WELLB     WELLA*
1/21/97           11.36
1/24/97           11.40                                     11.57
2/25/97           11.44                                      11.61
3/24/97          11.52                                     11.60

E8262       WELLC      WELLB      WELLA
11 /22/96         2.75
1 /24/97          2.59
2/25/97          1.80
3/21 /97           1.90

E8263       WELLC      WELLB      WELLA
1/21 /97           7.85
1 /24/97          7.98
2J2!5lgit          7.JO
312:I lgrl          7.s2

(continued)

ESTIMATED
WATEB-LEVEL ELEVATION

(feet above mean sea level)

WELL C
1558.35
1558.39
1558.38
1558.33

WELL C

WELL a
1558.37
1558.41
1558.40
1558.34

WELL a
1578.73
1578.66
1578.55

WELL A
1558.45
1558.52
1558.47
1558.42

WELL A
1580.60
1580.50
1580.40

WELLC      WELLB      WELLA
1686.55       1687.34
1686.55       1687.57
1686.75       1687.98
1686.90       1688.27

WELLC      WELLB      WELLA
1566.50
1566.61
1566.79
1566.77

WELLC      WELLB      WELLA
1568.64
1568.60                              1568.43
1568.56                               1568.39
1568.48                              1568.40

WELLC      WELLB      WELLA
1647.25
1647.41
1648.20
1648.10

WELLC      WELLB      WELLA
1582.15
1582.02
1582.30
1582.48
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Table 2.   Water-level measurements in EBMl monitoring wells (continued).

SITE/                   DEPTH TO WATEB
DATE               (feet below land surface)

E8264       WELLC      WELLB     WELLA*
11 /22/96          9.06
1 /24/97          8.80                                    8.64
2/25/97          8.57                                   8.43
3/21 /97          8.34                                    8.20

E8265       WELLC      WELLB      WELLA
11 /22/96          5.72
1 /24/97          5.68
2J2!5/girl           5.flo
3/21 /97          5.42

E8266       WELLC      WELLB      WELLA
11/22/96                                                           2.15
1 /22/97                                 6.35             8.67
1 /23/97                                 6.24              8.68
2/25/97                                 6.19             8.54
3/21 /97                                 6.26              8.78

E8267       WELLC      WELLB     WELLA
1 /23/97         34.32           35.88           36.34
2/25/97         34.39           35.92           36.37
3/21 /97         34.34           35.84           36.26

E8268       WELLC     WELLB      WELLA
1 /23/97          31.70            29.05            29.19
2/25/97         31.93           29.26           29.40
3/20/97         31.98           29.32           29.46

E8269       WELLC     WELLB     WELLA
1 /23/97         26.03           24.77           24.82
2/25/97         26.31            25.04           25.14
3/20/97         26.30           25.04           25.17

E8270       WELLC     WELLB      WELLA
1 /22/97          14.73            13.92            15.89
1 /23/97          14.75            13.96            15.86
2/25/97          15.03            14.31             16.14
3/19/97          14.97            14.26            15.95

ESTIMATED
WATEB-LEVEL ELEVATION

(feet above mean sea level)

WELLC      WELLB      WELLA
1583.94
1584.20                              1584.36
1584.43                              1584.57
1584.66                              1584.80

WELLC      WELLB      WELLA
1589.28
1589.32
1589.50
1589.58

WELLC      WELLB      WELLA
1592.85

WELL C
1598.68
1598.61
1598.66

WELL C
1605.30
1605.07
1605.02

WELL C
1607.97
1607.69
1 607.70

WELLAA    WELLC
15.59          1612.27
15.59          1612.25
15.82           1611.97
15.67          1612.03

1588.65
1588.76
1588.81
1588.74

WELL a
1597.12
1597.08
1597.16

WELL a
1607.95
1607.74
1607.68

WELL a
1609.23
1608.96
1608.96

WELL a
1613.08
1613.04
1612.69
1612.74

1586.33
1586.32
1586.46
1586.22

WELL A
1596.66
1596.63
1596.74

WELL A
1607.81
1607.60
1 607.54

WELL A
1609.18
1608.86
1608.83

WELLA    WELLAA
1611.11           1611.41

1611.14         1611.41

1610.86        1611.18

1611.05        1611.33

*  Wells identified here as E8261A and E8264A refer to City of Hutchinson wells Tl  and T5,

respectively.
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the Dakota Formation was encountered at about 2 feet below land surface.  Well E8262C
is screened in the Cheyenne Sandstone.

Weu E8266A, adjacent to the Aikansas River, has shown the most variability in
water level, ranging from about 2 feet to about 9 feet below land surface.   However, the 2
foot measurement was taken during wet conditions on November 22 when the river was
out of its banks.  Not all wells were measured during this wet period.  It is interesting that
the specific conductance of Arkansas River water at site E8266 measured 490 Ltmho/cm
during high flows on November 22, and 2,650 Hmho/cm during moderate flows on
January 22, 1997.

Higher water levels in the deeper (8 and/or C) wells compared with the shallow
wells at sites E8255, E8256, E8261, E8266, E8267, and E8270 probably indicate
semiconfined conditions at depth, and the potential for upward flow exists at these sites.
This could also be a reflection of the high Permian head at these sites.  Boreholes were
generally drilled a few feet into bedrock for freeboard to ensure that screens could be
placed as close to the bedrock contact as possible.  Most of these sites are located near
major surface water features.  Sites E8255, E8261, and E8266 are located near the
Arkansas River; E8256 is located near Salt Creek.

Water Quality

The new monitoring wells drilled for this study were developed and water samples
were collected in March and early April 1997.  Two existing monitoring weus within the
study area (E840ac and E8401C) were also sampled, as well as the monitoring wells just
east of Hutchiuson comprising part of the earlier Hutchinson to Wichita salinity study.
Sampling infomation, including field specific conductance, are included in Appendix C.
Compressed air was used to obtain the samples, except for waters bailed as indicated in
Appendix C.  Waters were also collected from 3 sites on the AI.kansas River, two sites on
Cow Creek, and one site on Salt Creek.  Samples were shipped to the Kansas Geological
Survey for analysis.  The KGS lab and project numbers are listed in Appendix D for record
keeping purposes.  Three of the well sample and two of the stream sample bottles were
broken during shipment; these sites were resanpled.

AIl of the samples were filtered before analysis.  All samples from the new well
network between Nickerson and Hutchinson, wells E8400C and E8401C, and the stream
sites were analyzed in the laboratory for the chemical properties specific conductance and
pH, and for the dissolved concentrations of the following major, minor, and selected trace
inorganic constituents: snica (Si02), calcium (Ca), magnesium (Mg), sodium ova),
potassium (K), strontium (Sr), carbonate (C03), bicarbonate (HC03), sulfate (S04),
chloride (Cl), nitrate (N03), fluoride a), bromide (Br), and iodide (I).  Dissolved iodate
(103) was determined in two of the stream waters.  The total dissolved solids
concentration ITDS) was computed as the sum of constituents.  Bicarbonate and
carbonate were multiplied by 0.4917 for use in the TDS to represent the amount of

13



carbonate remaining after evaporating to dryness.  The lab conductance was used to select
which of the samples from the monitoring wells just east of Hutchinson were to be
analyzed for the complete list of constituents above.  The conductance values were
compared with the previous data for these wells detemined by the KGS for the
Hutchinson to Wichita salinity study.  Samples with conductances that had changed by
more than about 10% were chosen for complete analysis; samples with conductances that
had changed by less than 10% were analyzed only for sulfate, chloride, nitrate, bromide,
and iodide.  The results for the analyses are listed in Appendix E.  Nitrate is reported as
nitrate-nitrogen (N03-N).

The ground waters from the new network wells range from very fresh (TDS
concentration of 147 mg/L and 118 mg/L in E8259A and E8259B, respectively) to highly
saline (rDS content of 10,750 mg/L in the deep well E8257C).  Chloride concentrations
ranged from 2.2 mg/L in E8259B to 5,740 mg/L in E8257C.  Where saline waters occur,
the TDS increases with depth as indicated by sites with wells completed at multiple levels.
Some sites contain freshwaters of similar TDS concentration at different depths.  The
waters with the highest TDS contents occur south of the AI.kansas River, confining that
ground-water salinities are greater in that region.  The most saline water is from a well
screened in a bedrock channel in the southern part of the study area.  The freshest waters
are from the most northeastern sites in the three transects of wells (E8262, E8259, and
E8251).  These sites indicate the effect of fresh ground-water recharge.  One of these
sites, E8262, is screened in Cretaceous sandstone.

A prelininary examination of the chemical data indicates that there is a wide range
in the chemical character of the ground and surface waters.  For example, sulfate/chloride
ratios differ substantially for some of the saline ground waters.  The Arkansas River water
is different in chemical type from the Cow Creek and Salt Creek waters.  Nitrate-nitrogen
concentrations range from undetectable to over the maximLm contaminant limit of 10
mg/L for water from wells E8254C, E8255A, E8258A, E8268A and E8270AA in the
new network.  In general, nitrate concentrations deereased with depth for sites with
multiple level wells.  The chemistry of water from site E8263C indicates that oil-field
brine could contribute a major portion of the chloride concentration of 454 mg/L.  Part of
the chloride content of 545 mg/L in the Cow Creek No. 2 site also appears to be have a
chloride contribution from oil brine.  The chemical data will be examined to a greater
extent and interpreted relative to geology, hydrology, and land use in a later report.

14



References

Buddemeier, R. W., Sawin, R. S., Whittemore, D. 0, and Young, D. P., 1995.  Salt
contamination of ground water in south€entral Kansas.  Kansas Geological Survey
Pubhc Information Circular 2, 4 p.

Gameau, G. W., 1995.  Detection and characterization of the distribution of mineral
intmsion in the Great Bend Prairie aquifer, south-central Kansas.  Kansas Geological
Survey Open-File Report 95-35, 102 p. plus appendices.

Meyers, N. C., Hargadine, G. D., and Ginespie, J. 8.,1996.  Hydrologic and chemical
interaction of the Arkansas RIver and the Equus Beds aquifer between Hutchinson and
Wichita, south-central Kansas.  U. S. Geological Survey Water-Resourees
Investigations Report 95-4191,loo p.

Schloss, J., Whittemore, D., Sleezer, R., Young, D., and Buddemeier, R., 1997.  Equus
Beds Aquifer Mineral Intrusion Study: map products.  Kansas Geological Survey
Open-File Report 97-28, 12 p. and 8 map plates.

Whittemore, D. 0., and Sophcoleous, M. A., 1995.  Hydrologic and chemical interaction
of the Arkansas RIver and the Equus Beds aquifer between Hutchinson and Nickerson,
north{entral Reno County, Kansas: Appraisal Investigation prepared for the U. S.
Bureau of Reclamation and the Equus Beds Groundwater Management District No. 2,
Kansas Geological Survey Open-File Report 95-70, 73 p. plus appendices.

Acknowledgments

Appreciation is expressed to Mark Schoneweis for graphics and to Melany Miller
for assistance in the preparation of this report.  Funding for the study is provided through
the Kansas Water Office.

15



Appendix A

Lithologic (Drimng) Logs

These are photocopies of the original field logs kept by the site geologist, who is identified
near the top of each log sheet.  Originals are on file at GMD2.
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EQUuS BEDS GR0uNDWATER MANAGEMENT DISTRICT NO. 2
Drilling Log and Well Completion Record for EB 259 a

1   LOCATION OF WATER WELL:           Fractkm Sectlon Number           Townehlp Number             F`ange Number
buiily.RicE                                                  sEit4   sE  it4   sEit4                                33                                     T  21   s                        R   6w   EAa£

1',,Distanceanddbectlonfromnearesttov`morcftystreetaddressofwelliflocatedwithincit)ft5Milesnorthand2\MstofHutchlnson. Iansas

WATEFt WELL OWNEF`: Equus Beds Groundv`cter Management Dlsthct No. 2
RFer. St. Address, Box #: 313 Spruce Street                                                                                                     Board of Aoilcutt`ne. DMslon ol water F{esources
Cfty. State,  ZIP code:       Halstead. Kansas  67056-192S                                                                              Appllcatlon Number:   N/A

LOCATE WELL'S LOCATION Wl DEPTll oF COMPLETED WELL.   .   . 85 .  .   .   .  .   .   . fu   ELEVATION:.   .   .   .   .   .   .   .  .  .  .  .  .   .  .   .  .  .   .   .  .  .
AN  .X. lN SECTION BOX OepthGroundvraterEncountered     1..10.......ft.       2.........fu        3..........8

N WELL'S STATIC WATER LEVEL  .  . 10 .  .  .  .  .ft. belo`^r End surface measured on mo/dayfyT  Estimated.   .  .

1

Pump test data:  Well  `^rfuOr \^as.   .   .   .   .   .   .   .   fu after.   .   .   .   .   .  .   .  hrs piim        .  .  .  .  .   .  .  . opm
Esl Yield.  .  .  .  .  . gpm:  Well  `^uter vras.  .  .  .   .   .  .  .  ft.  after.  .   .  .   .   .   .   .  hrs punplng .   .  .   .  .  .  .  . gpm

MW
Boo Hck! DEUTtr.   .a   .   . .   .   .   .   fo.  to.   .   .111.  .   .   .  .    ft.  and.   .   .   .   .   .   .  .   .  In.  to.  .  .  .   .  .   .   .  .   . L

WELL WATER T0 BE USED AS:             5  Pubqc \^ctersupply              8  All conditioning      11   Injection \reD
I 1   Domedc            3  Feedlot            6  0« told `^uter supply           9  De`rator(ng            12  Chher (epedfy)
I 2  Irrigation             4  lndusthl         7  Lanandgardenonly        lo  Nonitorino`^rell.....   .......
®xS Was . ch.mlcalfoect®rfologlcal campl® submitted to DepaJtmont? J¥ee.  .  .  .  .  .  [!gs  . .  . ; lf yes. `when

rTtoftrytyr sample `^ce oubedtted                                                 Water weo Disinfected?  ¥ee           ]!g

TYPE OF BIANKCASING USED:                           5  Woongltlr`on                        8  Concte(otile                     CASINGJOINTS:j2|Est.  ...  Cbmped.....
J£!9!|                         3  F`MP(SR)                        6                                                  9  Other(specifybelowr)                                       Welded....  .....  ....
|Zd@                       4ABS                              7  Flbeqlass                                                                                                  mGacte9.  .  .  .  .  .  .  ..  ..

BtarLkcasing diameter.  .  2  . Steel  .  . ln.  to .   7   .    .   .  n„   Db. 2 P`/C.   .   .   .   .   .   . In. to .   .76   .   .   .   .     A., Dia.   .   .   .   .   .   .   .   .   In. to .   .   .   .   .   .   .   .   .   .  ft.
Casing helght aExve bod surface.  .  so .  .  .   .  .  .  .  .  .  .in.,  velght.  .  .  .  .  .  .  .  .   .  .  .  .  .  .  .  .  IbeJft  Wall thicthess or gauge No.   P`/C sel` 40 .  .  .  .
TYPE 0F SCREEN OR PERFORATION VATEF`IAL:                                           zry§                                   io

I   Steel                         3  Stainless stool               5  Flbenglass 8  RMP(SR)                                110ther(specff]/)................
2  Blass                        4  Galvanked steel           6  Conctete ue                         9  ABS                                    12  None used (open hole)

SCREEN OR PERFORATION OPENlNGS ARE:          5  Gauzed wr]pped                8  Sa`^/ Cut                                  11   None Open hole)-I
1   Corthuous slot      3  MIll slot                                6  Wirewiapped 9  Driued holes
2  Loneredchuler    4  Ke)/Punched                           7  torohclJt                             10  Cther(specify).-.................

SCREENfERFORATED lNTERVALS:        From.   .76   .   .     .   .   .   .   . fu   to.    .   .85   .   .   ..   .  a..   Flow.   .   .   .   .   .   .   .   .   .   .   .ft.  to   .   .   .   .   .   .   .   .   .   .   . rt.
From.   .   .   .   .   .   .   .   .   .   . fu   to.   .   .   .   .   .   .   .   .   .   .   ft.,   From.   .   .   .   .   .   .   .   .   .   .   .ft.   to   .   .   .   .   .   .   .   .   .   .   . ft.

GRAVELPACKINTERVALS:                             From.   .7o   .   .   .   .     .   .   .flL   to.   .   .   89. .   .   .   .   .   .   ft.,   From.   .   .   .   .   .   .   .   .   .   .   .ft.  to  .   .   .   .   .   .   .   .   .   .   .n.
Frm.   .   .   .   .   .   .   .   .   .   . ft.   to.   .   .   .   .   .   .   .   .   .   .   ft.,   From.   .   .   .   .   .   .   .   .   .   .   .ft.  to  .   .   .   .   .   .   .   .   .  .  . ft.

6 GROuTMATERIAL:      1   Neatcemertt               2Cemutorolit                 3  Eleofonite              40ther............................
Groat lntenrals:    ®)  From. 68 . .   .    . ft.  to.  70   .   .   .  .  .  .ft.,  (1) From.   .   68. .   .   .   . ft.  to.   . 6 .   .   .   .   .   . ft., a)  From.    6 .   .   .   .  .   . A.  to.    . a .   .   .  .   .R.
What Es the neanst Source of posslble contamlnalon:     None ot)served                    1 a  LJvestock pens                      14  Abandoned \rdef veo

1   Seprc tank                         4  Lateral llnes                        7  Pit pftvy                              11   Fuel storage                          15  0llvell/Gaswell
2  Sewer lines                       5  Ces pool                          8  Sewage lagoon                 12  Fef"Ezer stol)oe                  16  Other (Specfty below/)3 wdaphi s- Dnes    6  Seepagepe                        9Feediprd                             13Insectlcldestoiage            .  ...  ..  ..  ...............
-... •J,                                                                                                                                                                                                                                                                           -.            ..,-.'           --`,

FROM . LJll+OLOGIC LOG FFloN . LiTHOLOGic Loo
0 3 Soil. clay.sandy, browrl, plant debn.s 69 85 Sand, ven/ fine. tan, fluid loss
3 4 S t' clayey, light gray 85 92 Clay' tan
4 6 C ay, silty' tan 92 95 clay, redish tan
6 10 Sand, fine, clayey, tan, mixed 95 106 Clay, redish tan, caliche nodule
10 17 Sand, very fine, tan 106 111 Shale, red, hard
17 23 C ay, Sandy, light tan
23 25 C ay, tan
25 36 C ay to sandy clay, tan to gray
36 40 Si t, clayey, gray
40 49 C ay, gray, fim, iron staining
49 55 C lay, tan, firm to sandy clay
55 69 C ay, gray
SITE GEOLOGIST INFORMATION:    This water well was constnlcted and completed on (mo/dayfyoar)  N^v.ir`har 10  locaSIteGcol.amo.Michactoal®nEauusBedsGroundwaterManaaementDistrictNo2
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EQUUS BEDS GROUNDWATER MANAGEMENT DISTRICT NO. 2
Drilling Log and Well Comp[®tion Record for EB 261  C

1 LOCATION OF WATER WELL:           Fiactlon                                                                 S.eden Number           Tonmshlp Number              Range Number
rtyRENO                                              sEit4   sE  1;4   sEi;4                               23                                    T  22  s                       R   7   E^4£

I,,IDistanceanddlrectlonfromnearestto`^morctystreetaddressof\rell11locatedwhhlncity?125mileseastand1.75milessouth of Nlckerson, torsas.

WATER WELL OWNER: Equus Bods Ground`^nder Management Dlstrtct No. 2
RFt#, St. Add(ess, Box #: 313 Spruce stnect                                                                                                  Board of Agliciithre. Division of water Resounas
Cfty, State.  ZIP code:       Halstead, Kansas  67056-1925                                                                               Appllcatlon Number:    NIA

LOCATE WELL.S LOCATION WIT DEPTH oF CoMPLETED WELL.   .   .122 .  .   .  .  .  .  a.   ELEVATloN:.   .   .   .  .  .   .   .   .  .   .   .   .  .  .  .  .  .   .   .  .  .
ANY lN SECTION BOX: DepthGround`^cterEncountered     1..10   .......fu       2......   ...rt.        3..........ft

N1MW WELL.S STATIC WATER LEVEL  .  . 10 .  .  .  .  .fu belo`^/ bnd sufface measured on mo/dayfyr  Estinated.   .  .
Pump test data:  Wed  water `ras.  .  .  .  .  .  .  .  ft. after.  .   .   .   .   .   .   .  hTs pumping .  .   .  .  .   .  .  . gpm

Est. Yleld.  .  .  .  .  . gpm:  Wdl  `^ctor`ras.   .  .  .  .   .   .  .  ft.  after.  .   .   .   .   .   .   .  hms pumrfu.   .   .   .   .  .  .  . gpm
BoreHoloDfameter.   .5 .   . .   .   .   .  in.  to.   .   .126 .   .   .   .   .    L  and .   .   .   .   .   .   .   .   .   in.  to.   .   .   .   .   .   .   .   .   . ft.

WELL WATER TO BE USED AS:             5  Publle\^cter Supply              8  Alrcondidoning      11   Injection `req
I 1   Domestic            3  Feedk*            6  Oil field \^cter supply           9  De`raterlng            12  Other (Spapo
I 11 2  lulgal]on              4  Industhal         7  L"mandgardenonly        lo  Moriftoriria`rell.....    .......
exS Was a chemlcalfoactchologlcal sample submitted to Departhent? ike.  .  .  .  .  .  A[q  . .  . : lf Veg, `when

rna/dayfyT sample was submitted                                                Water wed Dislnfected?  ¥ee           )!g

TYPE OF BLANK CASING USED:                            5  Wrought Iron                        8  Concrete t]le                     CASING JOINTS:j=!!±§9.  Ovc) Claimped.  ....
1   Steel                          3  FWP(SF`)                         6                                                     9  Other(specftybelow/)                                         Welded......  ,......

£E£§                     4 ABS                             7  Fibeqlass                                                                                             mpa9§d (steep.  .  .  ..  .  .
BlaAkcasingdiameter.  .  2  .Steel  .  .     In.  to.  7  .   .  .  8..  Db.2P\/C.  .  .  . .   .   . in. to . .76   .   .   .  .     A.,  Dfa.   .   .   .   .   .   .   .   .  h. to .  .   .   .   .   .   .   .   .   .  ft.
CaF§ing helglt above bnd sufface.   .  sO .   .   .  .   .   .  .  .  .   .in.,  `nelght.   .  .   .   .   .   .  .   .  .  .  .  .  .  .   .  .  IbsJft  Wall thiclaiess or gauge No.   PVC sch 40 .  .  .  .
TypE OF SCREEN OR PERFORATioN MATERIAL:                                            zrafs                                    io

1   Steel                           3  Stainlesssteel                5  Fibengbss                              8  F`MP(SR)                             110ther(specfty)................
2  Braes                        4  Galvariked steel           6  Concrfue t[le 9  ABS                                     12  None used (open hole)

SCREEN OR PERFORATION OPENlNGS ARE:          5  Gauzed wrapped                8  Sa`^/ Cut                                 11   None (open hole)  '
1   condouous sk*      3  Mill slot                                 6  Wfrowiapped                    9  Driled holes
2  Louveedchiitter    4  Keypunched                           7Torchcut                             10  Other(spedfy).....  ..  .  .  .  .  ...  .  ...

SCREEN-PERFORATED IPITEF2VALS :        From.   .112   .   .     .   .   .   . fu  to.    .   .122  .   .   ..   .   fu,   From.   .   .   .   .   .   .   .   .   .   .   .ft.  to   .   .   .   .   .   .   .   .  .   .   . &
From.   .   .   .   .   .   .   .   .   .   . ft.   to.   .   .   ,   .   .   .   .   .   .   .   ft..   Frm.   .   .   .   .   .   .   .   .   .   .   .ft.   to   .   .   .   .   .   .   .   .   .   .   . ft.

GRAVELPACKINTERVALS:                             From..loo....     ...ft.Io..122.......ft.,From............ft.to...........n.
Fnrm.   .   .   .   .   .   .   .   .   .   . a.   to.   .   .   .   .   .   .   .   .   .   .  ft..   From.   .   .   .   .   .   .   .   .   .   .   .fu  ta  .  .   .   .   .   .  .   .   .  .   . a.

6 GF`OUTMATEF`IAL:      1   Neatcenent               2Cementgrout                 3  Befrtonzte              40ther............................
Grout lntefvats:    0)  Front.  80 . .   .    . fu  to.105   .   .   .  .  ,   .ft.,   (1) From.   .  20.   .  .   .   . ft.  to.   .6 .  .  .  .   .  .fu, 0) From.    6 .  .  .   .  .  . fu  to.    . a .  .  .  .  .ft.
What Es the nearest source of possible contamination:     None observed                    lo  lJvestock pens                     14  Abandoned `rder nell

1   Septlc tank                          4  Ljiteral llnes                        7  Pit privy                               11   Fuel storage                           15  01l `rewGas `reb
2  Sever lines                       5  Cess pool                          8  Sewage bgoon                 12  Fert!ifeer storaige                 16  Other (spetry belowo3 Watequ - llnes     6  Seepagepe                         9  Feedysrd                             13  lnsectlcldectorage            ,  .  .  .  .  .  .  .  ............  ...
.--... •-        -,                                                                                                                                                                            -.       ..     .`         -,

FROM TO LrTi+oLOGlc LOG FROM TO rmoLOGlc Leo
0 3 Soil, sandy. brovun
3 8 Sand, fine. tan
8 83 Sand, coarse, gravel
83 87 clay, gray
87 92 Sand, fine
92 100 Clay, withsand stringers
100 115 Clay, sandy, brown
115 120 Sand, fine with fossil fragments
120 125 Shale, red with gray streaks

-

SITE GEOLOGIST INFORMATION:    This water well was constnicted and completed on (mo/dayfycar)  N^v®mh~ 11_  1aca
• Beds Groundwater Manaoement District No  2

Thlswa          ®1                                     I                           ay     ar)knaeAmh.rift   looa
by (signature

+u
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+OuUS BEDS CROuNDWATER MANAGEMENT DISTRICT NO. 2

£/3   a6/            DRILLERis   LOG   AND   WELL   REcoRD   FIELD   SHEET   QpSL`.stem

OF W^TEF`  WELL:
E.  y.    SE      y.     SET     y.

Township Numbe.
T|1s

F`ang®  Numboi

Dstarco end dircetfro /ion n®er®sl town or clty stroa( add.®3S ol w®«  11  localod within Cfty? I ,|q^|;I!r€ h ST +   \ .15 MIt`£L-  Sto`T|+

wATEF` WELL OwNEF`:    EQ®ul+  Se cJ^>  c>GL®r`v.c`>)4:nag
i.     e.\C `-a.++?.E                                                                                                  Board ol AgricLiltur®. owsion a/ Wat®.  R®soiirFIR.. SI Addrcae, Box 1   :    3  \ i.

ZIP ccde           : r` t3  t< S  bl ..c`5 a ication  Number:

DEPTH OF COMPLETED WELL.  . i.2.:i ......  tt.  ELEVATION:
Depth(g)  G/ound`^/ate/  Encounto.od      1 .................. tt.  2. .   .   «.    3 .................. I

WELL.S  STATIC  WATEF`  LEVEL  ...........   ft.  belo`^/  land  surface  moasurod  on  mo/dayfyr     .................

PurTip  test  data:     Wou  water  was    ...........   ft.  after  ...........    I`ouis  pumping  ..-........   gF

gLoVI#a;in,...,...:E:..Y::nr:..'.:ais.1.£...............:...
aftof   ...........     hours   pumping   .........,.   gF

and .................. in.   to     .............

WELL WATEF` TO  BE  USED  AS:            S  publlc w?,tor supply           8  AIr condi`foning                11   Injection vell
1   Domostjc              3  Foodto(              6  Oil  flekl walor supply
2  Irrigation               .  Industrial          7  la`^rn  and  garden only o  aservation woll

Was a chomicaLee®rlologlcal sample submitted to D®partmont? Yes ............ No.~..

12  Cfror  (Spocily belowr)

~.: 11 yes. rna/dayfy/ sample was s
mitted                                                                                                                Water well  D{sjnloctod?   Yes                         No

F BIAt\Il<  CASING  USED:

E" casing dlanetor
Casing holght atxae land surieoo ......3.\p .....
TYPE  OF SCF`EEN OR PEF`FOFIATION  MATERIAL:

1   st.ol                              3  Stainless sto®1
2  Btass                             4  GaJvonized  st®al

SCBEEN OF` PEfifoR^TION OPENINGS AflE:
1 Conthuous Stol           ©
2  Lixiverod shutter                   4  l<oy punched

SCF`EEN-PEF`FOFIATED  INTEF`VALS:          From ....

5  Wrought  Iron                       8  Concr®t® tile                          CASING JOINTS:  Gluod.. • aanqu ....
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Appendix 8

Geophysical (Natural Gainma and EM) Logs

The attached logs were taken with a Century Geophysics UL-1000 data logger, portable
drawworks, and a model 9511 combination natural gamma and focused induction logging
probe.

Natural gamma log: in general, higher values suggest greater clay concentrations in the
alluvial aquifer, while low counts reflect cleaner sands and gravels.

Electromagnetic induction @M) logs: these reflect the electromagnetic characteristics of
the surrounding materials; higher readings indicate greater electrical conductivity.  The
extreme high readings at shallow depths are the result of metal surface casing, and do not
indicate anything about water or sediment.  EM readings increase moderately with clay
content (see gamma log), and strongly with salinity.  In general, values above about loo
mmho/in indicate brackish or saline water.
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Appendix C

Summary of Field Data for Water Samples Collected from Monitoring Wells and Stream
Sites.



Summary of Field Data for Water Samples Collected from Monitoring Wells and Stream Sites for the Equus Beds Aquifer Mneral
Intrusion Study.   Samples were collected by Equus Beds Groundwater Management District No. 2

Site #

Sample Sample
Name(s) of

Temperature Conductivity Pumping
MinutesCollection Collection Begin    End Begin      End Rate,

Date Time Sampler Degrees F Micromhos/cm gpm Pumped
E8250A 3-18-97 1256 BOESE & DEALY 400               400 20 16
E8250C 3-18-97 1317 BOESE & DEALY 520               480 20 16
E8251A 3-18-97 1420 BOESE & DEALY 370                 310 2 22
E8251C 3-18-97 1439 BOESE & DEALY 310                 280 3 15
E8252A 3-18-97 1509 BOESE & DEALY 760                760 25 15
E8252C 3-18-97 1523 BOESE & DEALY 760                740 30 11

E8270AA 3-19-97 1334 BOESE 5858 850                830 20 15

E8270A 3-19-97 1409 BOESE 5959 9650             9250 34 17
E8270B 3-20-97 1150 BOESE & KOcl 6060 10840              10800 34 13

E8270C 3-20-97 1212 BOESE & KOcl 6060 12140              13220 30 14

E8269A 3-20-97 1311 BOESE & KOcl 6059 500                  590 2 21
E8269B 3-20-97 1330 BOESE & KOcl 5959 6400               7650 27 14
E8269C 3-20-97 1350 BOESE & KOCI 6060 12000               13350 32 14
E8268A 3-20-97 1432 BOESE & KOcl 6059 510                   550 2 22
E8268B 3-20-97 1450 BOESE & KOcl 5960 7480                8360 18 14
E8268C 3-20-97 1510 BOESE & KOcl 5960 8190                 9890 22 15

E8254C 3-24-97 1117 BOESE 6060 1670                  1690 27 16
E8255A 3-24-97 1204 BOESE 5858 1040                 1080 15 17
E8255C 3-24-97 1228 BOESE 5858 2360               2370 27 15
E8261A 3-24-97 1340 BOESE 5959 1720                  1710 12 20
E8261C 3-24-97 1408 BOESE 6060 2680                3590 8 22
E8260C 3-24-97 1444 BOESE 5858 1260                 1280 34 14
E8253C 3-25-97 1402 BOESE & KOcl 5858 1250                 1260 24 15

E8259A 3-26-97 1030 BOESE & KOCI 5452 150                 190 .25 54SAMPLEBAILED54DEG.F

E8259B 2-25-97 1310 BOESE & KOcl 5657 160               140 30 16
E8252A 3-25-97 1333 BOESE & KOcl 5858 720             740 25 10RE-SAMPLE

E8256A 3-25-97 1449 BOESE & KOcl 5354 6700          7010 3 21
E8256B 3-25-97 1505 BOESE & KOcl 5858 11480        12460 30 13



Summary of Field Data for Water Samples Collected from Monitoring Wells and Stream Sites for the Equus Beds Aquifer Mneral
Intrusion Study (continued).

Site #

Sample Sample
Name(s) of

Temperature Conductivity Pumping
MinutesCollection Collection Begin    End Begin      End Rate,

Date Time Sampler Degrees F Micromhos/cm gpm Pumped
E8256C 3-25-97 1523 BOESE & KOcl 5859 12050        11900 30 14
E8257A 3-26-97 1057 BOESE 5858 3400          3580 11 19
E8257B 3-26-97 1131 BOESE 5859 10250        10700 27 16
E8257C 3-26-97 1158 BOESE 5860 16960        16750 27 18
E8258A 3-26-97 1302 BOESE 5859 460            530 6 25
E8258B 3-26-97 1330 BOESE 5858 1440          2730 5 24
E8401C 3-26-97 1420 BOESE 5858 5500          5600 3 24
E8400C 3-26-97 1527 BOESE 5859 11350         11350 4 27
E8262C 3-21-97 1621 DEALY 5858 370            370 15 10

E8263C 3-21-97 1545 DEALY 5858 1830           2210 30 10
E8264A 3-21-97 1456 DEALY 5959 950            930 12 10
E8264C 3-21-97 1510 DEALY 5858 870            930 30 10

E8265C 3-21-97 1407 DEALY 6060 1930           1930 30 19
E8266A 3-21-97 1327 DEALY 6060 3300          3050 25 10
E8266B 3-21-97 1310 DEALY 5958 6350          6430 1 54
E8267C 3-21-97 1129 DEALY 6060 6380          7140 30 10
E8267B 3-21-97 1110 DEALY 6060 5300           6500 6 20
E8267A 3-21-97 1044 DEALY 6060 2600           4580 10 15
ARK1 3-21-97 1249 DEALY 60 3060
COW1 3-24-97 1458 BOESE 58 1630
SALT 1 3-25-97 1432 KOCI 60 4590
ARK2 3-25-97 1540 KOcl 60 3010
E8235A 3-28-97 1009 BOESE 5757 850             720 12 14
E8235C 3-28-97 1038 BOESE 5657 490             500 5 23
E8234A 3-28-97 1110 BOESE 5758 550              610 8 16
E8234C 3-28-97 1130 BOESE 5858 460             560 14 16
E8233A 3-28-97 1211 BOESE 5757 530              550 4 21
E8233B 3-28-97 1233 BOESE 5657 560              570 10 17

E8233C 3-28-97 1255 BOESE 5758 400             390 20 15
E8240AA 3-28-97 1333 BOESE 5658 1230             1310 6 15

E8240A 3-28-97 1351 BOESE 5859 2970           3020 36 11

E8240B 3-28-97 1412 BOESE 5859 4090           4080 37 12

E8240C 3-28-97 1433 BOESE 5960 6590         10080 37 14



Summary of Field Data for Water Samples Collected from Moritoring Wells and Streani Sites for the Equus Beds Aquifer Mineral
Intrusion Study (continued).

Site #

Sample Sample
Name(s) of

Temperature Conductivity Pumping
MinutesCollection Collection Begin    End Begin      End Rate'

Date Time Sampler Degrees F Micromhos/cm gpm Pumped
E8230AA 3-28-97 1510 BOESE 5858 2640          2320 20 11

E8230A 3-28-97 1528 BOESE 5858 2480          2500 28 12
E8230B 3-28-97 1547 BOESE 5858 2500           3200 32 12
E8230C 3-28-97 1610 BOESE 5859 2160           2450 14 17

E8232C 3-31-97 1058 BOESE 5959 3180           3270 35 15

E8231A 3-31-97 1145 BOESE 5456 2130            1690 15 14

E8231 a 3-31-97 1202 BOESE 5758 1900            2210 22 12

E8231C 3-31-97 1220 BOESE 5858 3260           344 0 25 12
E8239A 3-31-97 1258 BOESE 5959 2510           3670 11 13

E8239C 3-31 -97 1317 BOESE 5858 3630           4030 17 13

E8248A 3-31-97 1420 BOESE 5858 450             440 23 20
E8248B 3-31-97 1439 BOESE 5859 480             1110 31 11

E8248C 3-31 -97 1458 BOESE 5859 11060          19240 26 13

E8229A 3-31-97 1540 BOESE 5758 2220           2150 20 11

E8229B 3-31 -97 1556 BOESE 5858 4120           4300 35 12

E8229C 3-31-97 1613 BOESE 5859 5710            9120 12 38
E8228A 3-31-97 1644 BOESE 5556 2410            520 7 14
E8228B 3-31-97 1700 BOESE 5858 340            320 30 11

E8228C 3-31-97 1716 BOESE 5858 270            270 30 12
E8232ARE-SAMPLED 4-02-97 1308 BOESE 5859 270            290 26 11

E8232BRE-SAMPLED 4-02-97 1327 BOESE 5859 1690          1740 31 12

ARK3RE-SAMPLED 4-02-97 1342 BOESE 59 2410

COW2RE-SAMPLED 4-02-97 1358 BOESE 62 1970



Appendix D

Kansas Geological Survey Lab and Project Numbers for Samples Collected in March and
April, 1997 from EB Monitoring Wells and Stream Sites.



KGS Lab       Project         Sample
number        number              lD
970050        EBMI-001     E8250A
970051         EBMl-002    E8250C
970052        EBMl-003    E8251A
970053        EBMl-004    E8251C
970054        EBMl-005    E8252C
970055        EBMl-006    E8270AA
970056        EBMI-007    E8270A
970057        EBMl-008    E8270B
970058        EBMI-009    E8270C
970059        EBMl-010    E8269A
970060        EBMl-011     E8269B
970061         EBMl-012    E8269C
970062        EBMl-013    E8268A
970063        EBMI-014    E8268B
970064        EBMI-015    E8268C
970065        EBMl-016    E8254C
970066        EBMI-017    E8255A
970067        EBMI-018    E8255C
970068        EBMI-019    E8261A
970069        EBMl-020    E8261C
970070        EBMl-021     E8260C
970071         EBMI-022    E8253C
970072        EBMI-023    E8259A
970073        EBMl-024    E8259B
970074        EBMI-025    E8252A
970075        EBMl-026    E8256A
970076        EBMl-027    E8256B
970077        EBMI-028    E8256C
970078        EBMI-029    E8257A
970079        EBMl-030    E8257B
970080        EBMI-031     E8257C
970081         EBMl-032    E8258A
970082        EBMI-033    E8258B
970083        EBMI-034    E8401C
970084        EBMI-035    E8400C
970085        EBMl-036    E8262C
970086        EBMI-037    E8263C
970087        EBMl-038    E8264A
970088        EBMI-039    E8264C
970089        EBMI-040    E8265C
970090        EBMl-041     E8266A
970091         EBMl-042    E8266B

KGS Laib        Proi.ect         Sample
number        number              ID
970092        EBMl-043    E8267C
970093        EBMI-044    E8267B
970094        EBMl-045    E8267A
970095         EBMl-046    ARK 1
970096        EBMl-047    COW 1
970097         EBMI-048    SALT 1
970098        EBMI-049    ARK 2
970100        EBMI-050    E8235A
970101         EBMI-051     E8235C
970102         EBMI-052    E8234A
970103        EBMl-053    E8234C
970104        EBMI-054    E8233A
970105        EBMl-055    E8233B
970106        EBMl-056    E8233C
970107         EBMl-057    E8240AA
970108         EBMl-058    E8240A
970109         EBMI-059    E8240B
970110         EBMI-060    E8240C
970111          EBMI-061     E8230AA
970112         EBMl-062    E8230A
970113         EBMI-063    E8230B
970114         EBMl-064    E8230C
970115         EBMl-065    E8232C
970116         EBMI-066    E8231A
970117         EBMl-067    E8231B
970118         EBMl-068    E8231C
970119         EBMl-069    E8239A
970120        EBMl-070    E8239C
970121         EBMl-071     E8248A
970122        EBMI-072    E8248B
970123        EBMl-073    E8248C
970124         EBMl-074    E8229A
970125         EBMI-075    E8229B
970126        EBMI-076    E8229C
970127        EBMI-077    E8228A
970128         EBMI-078    E8228B
970129        EBMI-079    E8228C
970130        EBMI-080    E8232A
970131         EBMl-081     E8232B
970132         EBMl-082    ARK3
970133        EBMI-083    COW2



Appendix E

Chemical Data for Water Samples Collected in March and April, 1997 from EB
Monitoring Wells and Stream Sites.



Location, Sample Collection, and Major Constituent Concentrations for Equus Beds Monitoring Wells

Well Sample   Sample Lab T.D.S. Lab Si02 Ca Mg Na K HC03 S04 Cl N03.N
lD CO Lceatlon date tlme Sp.C. mgfu pH mo'L mgfl. mo/L mo'L mg'L mo'L mg'L mom. mg'L

Wells within the Equus Beds Aquifer Mineral  Intrusion Study area

E8250A RN 23-04W-19BM 3118lgrf 1256 362 236 7.10 29.9 32.9 8.18 25.4 1.56 108 40.9 24.2 4.43

E8250C RN 23ro4w-1 9BAA 3/18/97 1317 448 286 7.05 30.1 42.0 10.3 28.8 1.71 113 56.8 33.7 6.01

E8251A RN 22106W-14DDD 3118lgrf 1420 278 196 7.20 36.2 32.7 4.73 12.4 1.73 73.4 33.8 14.7 5.38

E8251C RN 22-06W-14DDD 3/18/97 1439 255 179 7.95 33.6 37.1 4.31 8.86 1.24 123 13.8 5.4 3.14

E8252A RN 22;rvR)NN-z]ARA 3M2!519fl 1333 725 443 7.80 18.8 66.4 14.5 66.6 2.16 293 90.2 34.0 1.13

E8252C RN "esNI-r]ARA 3/18/97 1523 705 429 7.85 18.0 59.2 13.2 71.6 2.35 284 83.0 36.0 0.95

E8253C RN 22JusIN-2:]C!D 312!5lgit 1402 1230 719 8.05 18.6 100 18.6 123 3.48 267 125 184 2.94

E8254C RN 2:3~Jy5ARA 312419it 1117 1670 1051 8.00 17.1 119 22.6 214 3.98 310 205 223 20.92

E8255A RN 23ro6w05Acc 312Algit 1204 1065 668 8.05 17.1 105 24.7 86.5 4.16 332 134 82.2 11.07

E8255C RN 23-o6wro5Acc 312Algrf 1228 2350 1370 8.05 16.5 149 30.7 291 4.99 255 250 489 2.48

E8256A RN 2:3JJIN-+2AOA 3lT5lgrf 1449 7065 3987 8.00 22.0 181 38.1 1261 4.89 352 253 2046 1.22

E8256B RN 2:3frIN-+2AOA 3125lgFT 1505 1 1940 6957 7.80 20.3 230 58.6 2290 7.19 274 430 3782 <0.02

E8256C RN 2:3frIN-+2roA` 312!519it 1523 1 1980 6938 7.95 21.0 237 62.7 2287 7.50 272 433 3752 <0.02

E8257A RN T3JJIN-Z3AAB 3r2!BlgJ 1057 3700 2025 8.10 25.7 93.7 16.8 639 3.90 313 127 953 2.46

E8257B RN TsOIN-Z3ANB 3M26igrf 1131 1 1 1 50 6448 7.80 26.9 298 77.5 1983 12.7 258 422 3495 0.23

E8257C RN T3rtyIN-2:3AAB 3lz819FT 1158 17720 10746 7.85 19.7 330 97.0 3710 9.07 266 701 5742 0.11

E8258A RN 2:sOIN3RARA 3ley6lgrf 1302 609 398 8.20 28.1 89.7 7.51 33.7 1.83 308 22.3 6.4 12.65

E8258B RN 2:anIN3R,ARE 3ley6lgrf 1330 2760 1572 8.20 28.2 99.2 16.4 466 3.76 374 100 668 1.08

E8259A RC 21usw€3DDD 3ra6/97 1030 227 147 6.60 25.9 19.5 4.51 14.3 0.53 64.5 32.0 17.6 0.07

E8259B RC 21-06W€3DDD 2J2!5Nfl 1310 144 118 7.00 36.2 14.5 1.97 10.5 1.29 69.5 2.0 2.2 3.28

E8260C RN 22:esNN-i8ARA 3„4/97 1444 1260 759 8.10 19.0 104 23.4 131 3.69 338 136 157 3.82

E8261A RN 22JIIN-2!£ARA 3raAigFT 1340 1680 1044 8.10 17.8 122 24.3 203 4.56 331 254 223 7.00

E8261C RN 22u7W-23DDD 312!AlgJ 1408 3500 2018 8.05 18.9 164 53.3 484 4.67 173 312 892 <0.02

E8262C RC 21usW-19AM 3A21/97 1621 355 232 8.10 32.4 45.8 6.00 21.8 1.72 224 4.1 3.7 1.20

E8263C RC 2:^frIN-3i5ARA 3A21/97 1545 2150 1234 7.85 21.3 151 32.6 234 5.04 270 182 454 4.00



Well Sample   Sample Lab T.D.S. Lab S102 Ca Mg Na K HC03 S04 Cl N03IN

ID CO Lcoatlon date tlme Sp.C. mg/L pH mg/L mo'L mg'L mofu mon- mo'L mo'L mg/L mo/L

E8264A RN 22;PINJyRiARA 312119FT 1456 918 560 8.00 18.3 90.3 21.1 74.9 2.81 352 97.2 63.9 3.68

E8264C RN mpINJJR)NA 3121lgrf 1510 940 582 8.10 18.3 96.4 21.9 76.9 2.54 359 103 63.6 4.65

E8265C RN 2207W"DDD 312119FT 1407 1860 1061 8.00 16.8 113 25.4 232 3.78 317 139 359 3.07

E8266A RN 22ro7wroBDCD 312^lgit 1327 2950 1672 8.00 16.9 128 24.1 452 3.99 265 174 727 3.07

E8266B RN 2207WJ)8DCD 3lzllgfl 1310 6286 4205 8.10 23.4 238 63.2 1112 6.30 163 1479 1197 0.02

E8267A RN 2207W-17CCC 3rziigrf 1044 4625 2593 8.00 26.9 193 27.5 735 2.48 293 177 1276 2.01

E8267B RN 22-07W-17CCC 3rziigrf 1110 6463 3657 8.00 30.9 314 61.1 948 3.95 238 276 1900 0.43

E8267C RN 22-07W-17CCC 3r2:iigrf 1129 7117 4483 8.05 28.9 251 74.4 1244 4.37 192 1046 1733 <0.02

E8268A RN 22ro7w-3oBcc 3r2!Olgrf 1432 521 338 8.15 25.1 62.9 6.42 31.7 3.74 196 21.2 14.6 17.08

E8268B RN 2207weoBcc 3r2!019n 1450 8255 4593 7.95 16.6 140 27.0 1551 5.17 275 261 2455 0.02

E8268C RN 22-07W-30BCC 312!N9IT 1510 9715 5476 7.95 18.3 187 37.1 1836 5.94 270 331 2925 0.07

E8269A RN 22ro7w-3iccc 3rao/97 1311 578 368 8.25 27.6 62.5 5.98 53.1 1.93 280 17.0 22.1 8.88

E8269B RN 22ro7W-3iccc 3r2f)lgn 1330 7725 4297 7.95 22.6 102 23.8 1499 4.85 288 238 2255 1.76

E8269C RN 22ro7w-3iccc 312!Olgrf 1350 13240 7652 7.95 22.0 197 58.6 2633 6.93 277 475 4117 0.45

E8270AA RN 23ro7W-18BBB 3/19/97 1334 867 525 8.20 24.3 59.4 6.11 111 8.02 313 23.2 79.4 13.37

E8270A RN 2307W-18BBB 3119lgrf 1409 9325 5270 7.95 25.8 160 42.0 1810 6.75 293 312 2765 0.36

E8270B RN 2307W-18BBB 312J0lgrf 1150 10650 6185 8.00 26.9 214 53.1 2098 5.98 277 386 3258 0.72

E8270C RN 23J)7W-18BBB 3ITfllgit 1212 13710 7615 7.95 25.8 273 71.4 2527 7.37 265 491 4082 0.72

E8400C RN 23J)7W02CCCC 3126lgit 1527 1 1 050 6398 8.20 22.8 198 50.8 2154 6.84 272 384 3442 0.47

E8401C RN 2as:asIN-2!f\AAiIA 3„6/97 1420 5595 3155 8.15 25.9 172 36.4 951 2.93 303 206 1604 1.13

Wells to the east of the Equus Beds Aquifer Mineral Intrusion Study area (western part of the Hutchinson to Wichita network along the Arkansas River valley)

E8228A RN 23"W€OBBBB 3191lgrf 810 91.2 47.2 10.41

E8228B RN 23ro4w-3OBBBB 3131lgrf 523 74.6 37.1 0.09

E8228C RN 23"W-30BBBB 3131lgrf 447 66.0 14.2 0.05

E8229A RN 2305W-25CCC 3/31/97 2490 119 591 6.10

E8229B RN 23ro5W-25ccc 3/31/97 4289 155 1213 1.45

E8229C RN 2305W-25CCC 3191lgrf 7078 3894 7.60 19.3 558 103 711 5.29 245 154 2213 0.59



Well Sample   Sample Lab T.D.S. Lab Si02 Ca Mg Na K HC03 S04 Cl N03-N
lD CO Lcoatlon date        tlme Sp.C. mg/L pH mg/L mg'L mo/L mo/L mg'L mg'L mg/L mg/L mg'L

E8230M RN 24-05W-2BBBB 3„8/97 2380 1334 7.95 18.2 90.0 14.4 383 3.64 303 121 552 0.11

E8230A RN 24ro5w-2BBBB 3A28/97 2530 1426 7.95 18.6 78.5 12.7 435 3.05 308 136 588 0.18

E8230B RN 24-05W-2BBBB 3„8/97 3300 1851 7.85 19.0 147 23.8 502 4.09 279 163 852 0.09

E8230C RN 24ro5W-2BBBB 312J819rl 2550 1428 7.85 22.2 95.7 25.6 389 3.26 221 140 642 0.02

E8231A RN 23-05W€4CCDA 3191lgrf 2010 1118 8.05 11.1 116 15.9 269 4.75 287 144 414 <0.02

E8231B RN 23-05W-34CCDA 3/31/97 2460 1402 8.00 15.5 98.1 17.4 393 3.52 273 177 561 0.09

E8231C RN 23-05W€4CCDA 3/31/97 3710 2097 7.95 17.7 199 37.9 514 3.99 250 216 982 0.18

E8232A RN 2A-oENJeAAND 4„97 530 16.3 25.4 3.70

E8232B RN 2AJyENJ®AAAID 4A2/97 2090 91.7 441 0.70

E8232C RN 2!4-OOwJSAAAID 3/31/97 3580 171 891 0.56

E8233A RN 2AJyEN+I ARA 3lTBlgfl 638 27.6 25.6 9.17

E8233B RN 2AflBNI -+I ARA 3„8/97 640 27.4 25.1 9.06

E8233C RN 2AJyEN +I AAJIA 3lT819it 468 12.5 11.8 1.90

E8234A RN 24ro5w-1 7cccc 312!Blgrf 652 14.0 24.4 2.62

E8234C RN 24-05W-17CCCC 312:Blgrf 620 2.0 17.4 0.09

E8235A RN 24-05W30BBBB 3ley819it 808 22.6 28.4 13.55

E8235C RN 2405W30BBBB 312!819rf 568 15.3 13.5 2.71

E8239A RN 2:OuEJNN-2!SAADA 3131lgrf 3800 168 1036 0.56

E8239C RN 2:3JyBNN-2!RAADA 3/31/97 4039 241 1071 0.09

E8240AA RN 24-05W-1 1 AuVA 3ra8;97 1555 84.4 328 0.02

E8240A RN 2405W-1 1 AVA 3IZBlgrl 3130 249 788 0.29

E8240B RN 2!4JyEN-llARA 3ra8/97 4128 275 1094 0.32

E8240C RN 2AJyEN+1ARA 3leyBlgn 9579 5439 7.85 20.6 258 70.1 1688 4.70 215 379 2908 0.29

E8248A RN 2/AJysIN-1ARA 3/31/97 671 33.0 27.4 10.30

E8248B RN 2AJusNN-1AJVA 3/31/97 1430 54.6 253 5.74

E8248C RN 2AJEN-1AARA 3/31/97 12090 487 3729 0.52



Location, Sample Collection, and Mnor and Selected Trace Constituent Concentrations for
Equus Beds Monitoring Wells.  The chloride concentration is included for reference.

Well Sample Sample Cl Sr F Br I a
lD CO Location date time mo/L mg/L mg/L mgfl- mgfl. mgfu

Wells within the Equus Beds Aquifer Mineral  Intrusion Study area

E8250A RN 23"W-19BAA 3/1 8/97 1256 24.2 0.25 0.23 0.055 0.0044 0.028

E8250C RN 23"W~19BAA 3/18/97 1317 33.7 0.32 0.19 0.073 0.0057 0.024

E8251A RN 22usW-14DDD 3/1 8/97 1420 14.7 0.15 0.17 0.015 0.0024 <0.015

E8251C RN 22usW-14DDD 3/18/97 1439 5.4 0.18 0.13 0.007 0.0036 <0.015

E8252A RN 22row-2]:]AJIA 3lT5lgrf 1333 34.0 0.64 0.93 0.127 0.0043 0.063

E8252C RN 22resIN-2:]AJIA evi8igrf 1523 36.0 0.57 0.93 0.118 0.0062 0.048

E8253C RN 22row-ZJCD 3„5/97 1402 184 0.85 0.69 0.234 0.0117 0.065

E8254C RN 2:3~JyEIARA 3M2Aigrf 1117 223 0.90 0.62 0. 1 87 0.0057 0.066

E8255A RN 23newo5Acc 3124lgrf 1204 82.2 0.94 0.74 0.083 0.0037 0.049

E8255C RN 23ro6wro5Acc 312Algit 1228 489 1.24 0.48 0.206 0.0094 0.087

E8256A RN 2307W-12ADA 3r2:5lgit 1449 2046 1.64 0.33 0.367 0.0075 0.127

E8256B RN 2307W-12ADA 3lT5lgfl 1505 3782 2.59 0.37 0.632 0.0129 0.265

E8256C RN 2:3JIIN-+2ADA 3lz5lgrf 1523 3752 2.69 0.36 0.625 0.0143 0.252

E8257A RN 2:OuIN-Z3AAB 3ley6lgJ 1057 953 0.73 0.49 0.195 0.0071 0.085

E8257B RN 2:3JJIN-2:3AJue 3rty619FT 1131 3495 3.60 0.26 0.547 0.0123 0. 1 89

E8257C RN 2:OuIN-2:3AAB 3leyflgit 1158 5742 4.50 0.37 0.877 0.0270 0.375

E8258A RN 2:OuIN-3RIARA 312RI9FT 1302 6.4 0.31 0.17 0.071 0.0046 <0.015

E8258B RN 2:3frIN-3;R,AM 3re6/97 1330 668 0.68 0.32 0.186 0.0060 0.073

E8259A RC 21usw-33DDD 3r2!6igrf 1030 17.6 0.15 0 0.027 0.0092 <0.015

E8259B RC 21uswL33DDD 2JT519it 1310 2.2 0.08 0.19 0.013 0.0021 0.022

E8260C RN 22;--+SARA 3124lgit 1444 157 0.97 0.81 0. 1 34 0.0050 0.074

E8261A RN 22;JJIN-2!GiARA 3124lgit 1340 223 0.97 0.58 0. 1 89 0.0044 0. 1 34

E8261C RN 22ro7w-23DDD 3ra4igrf 1408 892 2.35 0.91 0.210 0.0305 0.302

E8262C RC 21usW-19RA 3rai/97 1621 3.7 0.50 0.17 0.017 0.0076 0.015

E8263C RC 2JJfIN-315ARA 3121lgrf 1545 454 1.56 0.51 1.446 0.0122 0.051

E8264A RN 22;nINrtyR,ARA 3121lgFT 1456 63.9 0.97 1.14 0. 1 1 4 0.0031 0.045

E8264C RN 22JJINJJRIARA 3121lgit 1510 63.6 1.01 1.19 0.117 0.0034 0.047

E8265C RN 2207W-04DDD 3121lgFT 1407 359 1.07 0.71 0.291 0.0033 0.074

E8266A RN 22J)7WO8DCD 3lzllgrf 1327 727 1.13 0.59 0.165 0.0049 0.091

E8266B RN 2207WO8DCD 3121lgr' 1310 1197 4.47 0.98 0.346 0.0395 0.356

E8267A RN 22J"-1lccc 3rziigrf 1044 1276 1.30 0.24 0.240 0.0076 0.097

E8267B RN 22ro7w-i7ccc 3lz^19FT 1110 1900 3.38 0.24 0.342 0.0108 0.116

E8267C RN 22J"-+JOOC 3121lgrf 1129 1733 4.98 0.74 0.397 0.0579 0.626

E8268A RN 22ro7w-3OBcc 3lT0lgrf 1432 14.6 0.20 0.25 0.070 0.0080 0.020

E8268B RN 22o7weoBcC 3#0/97 1450 2455 1.22 0.36 0.374 0.0102 0.176

E8268C RN 2207W-30BCC 3leyolgit 1510 2925 1.77 0.35 0.400 0.0181 0.221



Well Sample Sample CI Sr F Br I 8
ID CO Lceation date time mo'L mofu mofu mo'L mg'L mgA

E8269A RN 22ro7w-3iccc 3„0/97 1311 22.1 0.22 0.30 0.048 0.0024 0.033

E8269B RN 22ro7W-3iccc 3rz0lgrf 1330 2255 1.10 0.43 0.376 0.0082 0.213

E8269C RN 22ro7w-3iccc 3„0/97 1350 4117 2.49 0.40 0.672 0.0139 0.310

E8270M RN 23ro7w-i8BBB 3/19/97 1334 79.4 0.27 0.36 0.041 0.0050 0.059

E8270A RN 2307W-18888 3119lgrf 1409 2765 1.91 0.44 0.478 0.0097 0.206

E8270B RN 2307W-18888 3r2/019it 1150 3258 2.50 0.37 0.546 0.0055 0.172

E8270C RN 23J)7W-18888 3M2!Ngrl 1212 4082 3.29 0.35 0.448 0.0108 0.248

E8400C RN 23ro7wro2cccc 3r2!£lgIT 1527 3442 2.29 0.37 0.560 0.0102 0.275

E8401C RN 2:SOIN-2fJARA 312!£19it 1420 1604 1.68 0.43 0.281 0.0070 0. 1 1 2

Wells to the east of the Equus Beds Aquifer Mineral Intrusion Study area

E8228A RN 23"W-30BBBB 3131lgrf 47.2 0.096 0.0050

E8228B RN 23"W-30BBBB 3131lgIT 37.1 0.080 0.0141

E8228C RN 23"W-30BBBB 3/31/97 14.2 0.061 0.0183

E8229A RN 23J)5W-25CCC 3/31/97 591 0.469 0.0053

E8229B RN 2305W-25CCC 3/31/97 1213 0.980 0.0057

E8229C RN 23J)5W-25CCC 3/31/97 2213 4.60 0.45 1.902 0.0100 0.038

E8230AA RN 24ro5w-2BBBB 312:Slgfl 552 0.64 0.57 0.520 0.0243 0.082

E8230A RN 24J)5W-2BBBB 3ra8/97 588 0.57 0.70 0.531 0.0226 0.098

E8230B RN 24ro5w-2BBBB 3ra8/97 852 1.10 0.59 0.681 0.0218 0. 1 09

E8230C RN 2405W-2BBBB 3lT819r' 642 0.93 0.39 0.302 0.0098 0.075

E8231A RN 2305W-34CCDA 3131lgIT 414 0.86 0.80 0.422 0.0111 0.077

E82318 RN 2305W-34CCDA 3131lgrf 561 0.77 0.73 0.445 0.0138 0.090

E8231C RN 23-05W-34CCDA 3/31/97 982 1.61 0.53 0.676 0.0167 0.051

E8232A RN 2A+ygNv-eAAAD 4r2lgit 25.4 0.026 0.0030

E8232B RN 2AJyEN-9AAAD 412Igit 441 0.083 0.0134

E8232C RN 2AJysIN-eAun 3/31/97 891 0.176 0.0145

E8233A RN 2AJygNI+I ARA 3#8/97 25.6 0.073 0.0027

E8233B RN 2AJyBNV +I AAJIA 3„8/97 25.1 0.071 0.0034

E8233C RN 2!AJyE)NN-+]Aun 3lTRlgit 11.8 0.026 0.0028

E8234A RN 24ro5w-1 7cccc 3re8/97 24.4 0.089 0.0136

E8234C RN 24J)5W-17CCCC 3ITBlgrf 17.4 0.033 0.0603
E8235A RN 2405W30BBBB 3lTBlgit 28.4 0.124 0.0032

E8235C RN 24J)5W30BBBB 3lzRIgFT 13.5 0.049 0.0017

E8239A RN 2:INEN-2!SAADA 3/31/97 1036 0.848 0.0190

E8239C RN 2:Slow:2!RAroA 3/31/97 1071 0.819 0.0233

E8240AA RN 24J)5W-llAAM 312;819rl 328 0.126 0.0135

E8240A RN 2405W-1 1 Arm 3lT8lgFT 788 0.301 0.0051

E8240B RN 2405W-1 1 AVA 3rzBigrf 1094 0.387 0.0070



Well
CO Lceatlon

Sample Sample Cl Sr F Br I 8
lD date tlme mg'L mofu mo'L moth mo,L mofu

E8240C       RN     2405W-llAAAA         3C8/97                         2908       2.85      0.36     0.575     0.0131        0.127
E8248A       RN     24ro6W-iAAAA           3roi/97                          27.4                                   o.o86     o.oo37

E8248B       RN     24usW-1AAAA           3/31/97                            253                                    0.117     0.0072

E8248C       RN     2406W-1AAAA            3/31/97                          3729                                    0.652     0.0118



Location, Sample Collection, and Major Constituent Concentrations for Stream Sample Sites in the Study Area.

Well

CO Locatlon
Sample Sample Lab T.D.S. Lab S102 Ca Mg Na K HC03 S04 CI N03IN

lD date tlme Sp.C. mom. pH mofu mgfu mofu mofu mg/L mon- mgfu moth mofu

ARK 1        RN      99-09W-99XXX         3A21/97         1249           2970        1836      8.40          7.7         134       49.1         440       6.26          252        514        549           1.72

ARK 2        RN                                               3#5/97         1540           2930        1810      8.45         6.8         131        49.3        431        6.54          234        519        542           1.04

ARK3                                                                 4A2/97           1342           2870        1762      8.25          7.5         129       45.9         421        6.71           257        468         549           1.24

COW 1       RN                                                3/24/97          1458            1615           889      8.35          9.1          120       22.1          172       3.91           277       96.0         325           0.36

COW2                                                             4W97           1358           2375        1346      8.25       12.1        93.1        23.0         369       5.03          243        170        545           1.69

SALT 1       RN                                                3/25/97         1432           4619        2562      8.40         4.6       94.5       22.7         856       4.49          261         161       1287           0.18

Location, Sample Collection, and Mnor and Selected Trace Constituent Concentrations for Stream Sample Sites in the Study Area.

Well

CO Lcoatlon
Sample Sample Sr COS F Br I 1031 8

ID date tlme mgn- mofu mofu mgn. mofu mofu mgfu

ARKi       RN                                        3ni/97       1249        1.72       2.4     0.68     0.285   0.Oi75                  0.183

ARK2      RN                                         3ra5;97       1540         1.70       4.4     0.70     0.285   0.0179                   0.173

ARK3                                                        4W97        1342         1.61                    0.67     0.3010.0157   0.026     0.184

Cowl    RN                                       3A24/971458        0.92       2.4     0.40    0.570   0.0176                  0.052

COW2                                                   4W97        1358        0.90                  0.63    0.372   0.0077  0.013    0.130

SALTI     RN                                        3Q5/97       1432        0.96       2.7     0.40     0.219   0.0100                   0.113
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