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INTRODUCTION

The purpose of this investigation was to evaluate the impacts on the water table resulting from
pumping of ground water from the Lewis & Clark Regional Water System (LCRWS) wellfield.
This information was needed by the Ground Water Quality Program, Department of Environment
and Natural Resources, to delineate an appropriate source water protection area for the LCRWS
wellfield.

The study was conducted in an area of approximately 4.6 square miles, southwest of Vermillion,
South Dakota, (fig. 1), from February through September 2015. Field work included the
installation of five monitoring wells in the Missouri aquifer, measurement of ground-water levels
from eight monitoring wells, and measurement of the elevation of the Missouri River.

The LCRWS has 11 production wells located in sections 15 and 22, T. 32.N, R. 4 E. within the
study area adjacent to the Missouri River. Figure 2 shows locations of production wells,
monitoring wells, nearby irrigation wells, and an automated gaging station operated and
maintained by U.S. Geological Survey.

South Dakota

)

Study area e — e s “'@E

Figure 1. Location of study area.



Map base from USDA NAIP Imagery, 2014 series

Figure 2. Locations of wells and a gaging station used in the study.



METHODS

The general geology of the study area was determined using geologic maps and test-hole and well
logs, and by reviewing previous reports (Christensen, 1967; Stephens, 1967; Layne Hydro, 2011,
Wittman Hydro Planning Associates, Inc., 2008). Cross sections A-A’ and B-B’ represent the
generalized subsurface geology of the LCRWS wellfield and vicinity (figs. 3 and 4).

Field work was conducted from February through September 2015 and included drilling and
installing five monitoring wells in the Missouri aquifer (app. A). Water-level data were collected
from March 4 through September 30, 2015, from eight monitoring wells, three of which were
installed for previous studies. Water-level data for the Missouri River were obtained from a gaging
station on the Nebraska side of the Missouri River just south of the LCRWS wellfield (fig. 2;

app. B).

In order to better understand and illustrate the impact of pumping by the LCRWS on the water
table, the wells comprising the LCRWS wellfield (app. C) were arbitrarily divided in three groups:
north, middle, and south. The north group consists of production wells 09-01, 09-02, and 09-03.
The middle group consists of production wells 06-5, 06-6, and 07-4. The south group consists of
production wells 03-1, 06-2, 06-3, 09-04, and 09-05.

Records of irrigation wells in the study area were compiled (app. D) but no water level
measurements were obtained. These records were compiled primarily to serve as a resource in any
future assessment of increased pumping by the LCRWS.

Water-level data from monitoring wells, LCRWS production wells, and the Missouri River (app.
B) were used for constructing water-table contour maps and estimating the direction of ground
water flow (figs. 5, 6, and 7) and for constructing hydrographs (figs. 8, 9, 10, and 11). The water-
table maps and hydrographs illustrate the relationship between pumping rate, the elevation of the
Missouri River, and the elevation of the water table in the vicinity of the LCRWS wellfield.

RESULTS AND INTERPRETATION

The surface sediment is a variable mix of sand, silt, and clay resulting from the action of, and
deposition by, the Missouri River. That same variability, including coarser sediments (gravel), is
present in the subsurface as illustrated in figures 3 and 4.

Saturated sediments above the bedrock surface in the Missouri River valley are considered to be
part of the Missouri aquifer. The Missouri aquifer in the study area is under unconfined and semi-
confined conditions (Rich, 2006). The sources of recharge to the Missouri aquifer in the study area
are the Missouri River and precipitation. Discharge from the Missouri aquifer is through pumping
from the LCRWS production wells, irrigation wells, evapotranspiration, and seepage to the
Missouri River.
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Figure 5. Water-table map and ground-water flow direction on April 22, 2015.
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Figure 6. Water-table map and ground-water flow direction on July 27, 2015.
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Figure 7. Water-table map and ground-water flow direction on September 30, 2015.
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monitoring wells, and the average daily water level of the Missouri River.
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The arrangement of production wells in the wellfield is approximately linear and parallel with the
Missouri River (fig. 2). Pumping from the production wells causes water from the Missouri River
to infiltrate into the aquifer through the riverbed and riverbank, and flow eastward toward
production wells. On the east (landward) side of the wellfield, ground water in close proximity to
the wellfield flows westward toward the line of production wells (figs. 4, 5, 6, and 7). During the
period of record for this study, the drawdown of water levels to the east of the LCRWS wellfield
is interpreted to extend less than 0.4 mile eastward from the wellfield.

Information on hydraulic conductivity and transmissivity of the Missouri aquifer are available for

10 of the 11 LCRWS production wells and an additional location where there is presently no
permanent production well. These data are presented in table 1.

Table 1. Hydraulic conductivity and transmissivity for LCRWS production wells

Hydraulic
conductivity Transmissivity

Wellt Well type (ft/day) (ft¥/day)
Temporary? vertical 219 20,300
06-22 angle 599 49,100
06-32 vertical 654 69,300
06-52 angle 699 74,100
06-62 angle 233 24,500
07-42 vertical 499 54,900
09-013 vertical 643 64,322
09-023 vertical 322 30,598
09-033 vertical 221 18,763
09-043 vertical 287 35,276
09-058 vertical 172 12,382

1 Well locations are shown on figure 2 except for the “temporary” well.
The “temporary” well was located very near the shore of the Missouri
River west of monitoring well R20-2015-10.

2 Data from Wittman Hydro Planning Associates, Inc. (2008).

3 Data from Layne Hydro (2011).

Transmissivities were found to range from 12,382 ft?/day (well 09-05) to 74,100 ft?/day (well
06-5), which is characteristic of the heterogeneity of the Missouri aquifer. The hydraulic
conductivities are in the “high” range and are characteristic of clean sand, and sand and gravel
(U.S. Department of the Interior, Bureau of Reclamation, 1995).
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Water levels in the study area can be directly impacted by several variables, such as (1) fluctuations
in the stage of the Missouri River, (2) pumping rates of wells in the wellfield, (3) duration of
pumping, and (4) seasonal variations in precipitation and evapotranspiration. Pumping duration
and rate vary daily and seasonally (winter scenario and summer scenario). During the winter
scenario, pumping duration is from 6.5 to 8 hours per day resulting in the pumping 9 to 12.9 million
gallons per day. In the summer scenario, pumping duration is from 10 to 14 hours per day resulting
in the pumping of 11.4 to 22.2 millions of gallons per day. The summer scenario began on April
24, 2015, and still was in place when monitoring activities concluded for this study on September
30, 2015. That pumping regime with daily recovery time helps to sustain the relatively high
withdrawal rate from the wellfield.

Water levels in the four monitoring wells highlighted on figure 8 (R20-2015-08, R20-95-06,
CL-80C, and Airport) showed an overall decline during the study. The closest of these monitoring
wells to the “north” group of production wells is R20-2015-08 at a distance of 0.6 mile from
production well 09-03. The farthest of these monitoring wells from the “north” group of production
wells is the well identified as “Airport” at a distance of 1.7 miles from production well 09-03.
None of these four monitoring wells were impacted by pumping activities in the LCRWS wellfield
nor by fluctuation of the Missouri River level.

Conversely, water levels in the monitoring wells highlighted on figures 9, 10, and 11, and which
are closer to the Missouri River and the LCRWS wellfield than those highlighted on figure 8, did
react to changes in the Missouri River level and pumping of the LCRWS wellfield. Those
monitoring wells are R20-2015-06, R20-2015-07, R20-2015-09, and R20-2015-10 and, during the
period of record, had fluctuations of 1.79, 0.91, 1.62, and 0.71 feet, respectively.

SUMMARY

The direction of ground-water flow near the LCRWS wellfield is dictated by (1) pumping from
the wellfield, (2) the location and level of the Missouri River, and (3) hydrologic characteristics of
the Missouri aquifer. Results of this study show that the eastward impact of pumping from the 11
LCRWS production wells is limited to a distance of less than 0.4 mile from the wellfield. Results
also show that the Missouri River, located to the west of the wellfield, is a significant source of
recharge to the LCRWS wellfield. Ground water has a short flow path from the Missouri River to
the production wells. A steep hydraulic gradient is present on both the west and east sides of the
wellfield.

When planned increases in the duration and volume of pumping by the LCRWS occur, there will
be an impact on nearby water levels and the shape and extent of the area of drawdown, particularly
to the east. It is recommended that water levels continue to be monitored and that LCRWS consider
the installation of additional monitoring wells to document the area affected.
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APPENDIX A

RECORDS OF MONITORING WELLS

This appendix contains information on the following wells and in the following order.

See figure 2 for well location.

e CL-80C

e R20-95-06

e R20-2015-06
e R20-2015-07
e R20-2015-08
e R20-2015-09
e R20-2015-10

e Airport: No log is available for this well but it was measured to be 42 feet deep
from the top of the casing.
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Legal Location:
County:

Hydrologic Unit Code:

Land Owner:

Project:

Drill Date:
Company:
Dirilling Method:

Test Hole Mumber:

SDGS Well Name:
Water Rights Well:
Other Well Name:
Casing Type:
Screen Type:

Total Casing and Screen (ft.):

E-logs Available:

Location Information
SESENESWSEC 14, T.022 N, R. 4 E.

CLAY

10170101

Location: 03ZND4E14CADD 1
Latitude: 42.747100
Longitude: - 96927514

Ground Surface Elev. (ft.): 114211 |

Project Information

WATER RIGHTS
06/01/1930
SDGS

ROTARY
CL-80-2

Geologist: S. BURCH
Gealogist's Log: X

Drriller: B. GARRISON
Driller's Log:

Total Drill Hole Depth (ft.): 107.0

Well Information

CL-30C
—

PVC, SCH 30
PVC, MFG.
93.4

Aguifer: MISSOURI
Management Unit:
Casing Top Elev. (ft.): 114451 |

Casing Diameter (in.): 2.0
Screen Length (ft.): 200
Casing Stick-up (fL): 240 |

Geophysical Infermation

NO

Motes

LOWERMOST 15 FEET OF CASING SLOTTED ABOVE SANDPOINT. THIS WELL REPLACES CL-57E. Location description
changed from 092MNS2W3EAACA 2 to maich Mebraska plss survey (4/21/2016)

Elevation (fi.
11421 - 11411
11411 - 11301
11301 - 10571
10571 - 1035.1

Litholegic Information

Depth (ft.
0.0 - 1.0
1.0 - 120
120 - 850
850 - 1070

Description
TOPSOIL, BLACK
CLAY, YELLOW-BROWN, SANDY

SAND, GRAY, MEDIUM TO COARSE;
OCCASIONAL CLAY LAYER

SAND, GRAY, MEDIUM TO VERY COARSE;
PERHAPS SOME VERY FINE GRAVEL



Location Information

Legal Location: SESESEMNWSEC. 14 T.032N..R. 4 E.

County: CLAY Location: 032M04E14BDDD
Latitude: 42 750209

Hydrologic Unit Code: 10170101 Longitude: - 06.927904

Land Cwner: Ground Surface Elev. (ft): 1141 T

Project Information

Project: STATEWIDE MONITORING

Dirill Date: 05/30/M15995 Geologist L SCHULZ
Company: sDGS Geologist's Log: X

Dnlling Method: HOLLOWSTEM Driller: D. WVERSON
Test Hole Number: R20-95-06 Drillers Log:

Total Drill Hole Depth (ft.); 45.0
Well Information

SDGS Well Name: R20-95-06 Aguifer: MISSOURI
I

Water Rights Well: Management Unit: ELK POINT

Ciher Well Mame: Casing Top Elev. (ft.): 1143 T

Casing Type: PVC, SCH. 40 Casing Diameter {in.)x: 40

Screen Type: PVC, MFG., SLOT SIZE=0018 IN.  Screen Lenath () 4

Total Casing and Screen (ft.): 44 1 Casing Stick-up (ft.): 200 T

Geophysical Information
E-logs Available: N
MNotes

WELL INFORMATION: SCREEMED INTERVAL FROM 44.05 TG 38.67 FEET BELOW CASING TOP. NATURAL FILTER
FACK FROM 45 TO 13.9 FEET BELOW LAND SURFACE. CUTTINGS FROM 13.9 TO 7.0 FEET BELOW LAND SURFACE.
GRAMULAR BENTONITE FRCM 7.0 TC 4.0 FEET BELOW LAND SURFACE. CEMENT GROUT FROM 4.0 FEET TO
GROUND LEVEL. ONE WELL PROTECTOR.

Lithologic Information

Elevation (fi. Depth (ft.) Description

1141.0 - 11400 00 - 1.0 TOPSOIL

1140.0 - 1138.0 1.0 - 3.0 SILT, BROWRMN, CLAY (ALLUNWIUN)

1133.0 - 1133.0 30 - 80 SAND, BROWN, FINE TO MEDIUM; SOME SILT
AMD CLAY

1133.0 - 1210 80 - 200 SAND, BROWN, FINE, SILTY

1121.0 - 1096.0 200 - 450 SAND, GRAY, MEDIUM TO COARSE; CLEAN;
S0OME GRAVEL

WELLS ARE LOCATED 2 MILES SOUTH OF VERMILLION. SEE LATITUDE AND LONGITUDE FOR MORE ACCURATE
LEGAL DESCRIPTICN.
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Location Information

Legal Location: NWMNENENWSEC. 27, T.032 N, R. D4 E.

County: CLAY Location: 032N0O4EZTBAAB
Latitude: 42 727008

Hydrologic Unit Code: 10170101 Longitude: - 959458436

Land Cwner: Ground Surface Elev. {ft.): 113518 |

Project Information

Praoject: LEWIS AND CLARK RWS

Dnll Date: 0212212015 Geologist: D. FILIPOVIC

Company: sSDGS Geologist's Log: X

Drilling Method: HOLLOWSTEM Driller: T. MILLER

Test Hole Mumber: R20-2015-06 Driller's Log:

Taotal Drill Hole Depth (ft.). 35.0
Well Infermation

SDGS Well Name: R20-2015-06 Aguifer: MISSCURI
Water Rights Well: - Management Unit ELK POINT
Ciher Well Name: Casing Top Elev. (ft.): 1135.12 |

Casing Type: PV, SCH. 40 Casing Diameter {in.): 20

Screen Type: PV, SCH. 40 Screen Length (f.): 10.0

Total Casing and Screen (f.): 3249 Casing Sfick-up (ft.):

Geophysical Information
E-logs Available: [y L]
Notes

NATURAL COLLAPSED SAND FROM 35 TC 15 FEET. REMOWED 2.06 FEET OF STICK-UP, INSTALLED A FLUSH
MOUNT WELL PROTECTOR AND REMOWED FENCE POSTS ON 11/09/2015.

Lithologic Information

Elevation (ft.} Depth (L) Description
11352 - 11252 00 - 100 SAND, BROWN TO TAN, SILTY
11252 - 11192 100 - 160 SAND, GRAY, SILTY, FINE
11182 - 11002 16.0 - 350 SAND, GRAY, FINE TO MEDIUM
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Legal Location:
County:

Hydrologic Unit Code:

Land Cwner:

FProject:

Drill Date:
Company:
Drilling Method:

Test Hole Mumber:

SDGES Well Mame:
Water Rights Well:

Other Well Name:

Casing Type:
Screen Type:

Total Casing and Screen (ft.):

E-logs Available:

Location Information
MWW SW NE WW SEC. 15, T. 032 N..R. 4 E.

CLAY

101071

Location: 03ZND4E15BACE
Latitude: 42 754706
Longitude: - 96.951708

Ground Surface Elev. {(ft.): 1136.84 |

Project Information

LEWIS AND CLARK RWS

02/23/2015
SDGS
HOLLOWSTEM
R20-2015-07

Geologist: D. FILIPOMIC
Geologist's Loag: X

Criller: JOLSOMN
Driller's Log:

Taotal Drill Hole Depth (fi.). 35.0

Well Information

R20-2015-07

PVC, SCH. 40
PVC, SCH. 40
296

Aqguifer: MISSOURI
Management Lnit: ELK POINT
Casing Top Elev. (ft.): 113663 |

Casing Diameter (in.): 20
Screen Length (fL): 10.0
Casing Stick-up (ft.):

Geophysical Information

NO

Notes

NATURAL COLLAPSED SAND FROM 35 TO 13 FEET. REMOVED 2.21 FEET OF STICK-UP AND REPLACE WELL
PROTECTOR 'WITH FLUSH MOUNT WELL PROTECTOR, AND REMCVED FENCE POSTS ON 11/09/2015.

Lithologic Information

Elevation {ft.}
11368 - 11352
11358 - 11333
11338 - 11242
11248 - 1M21.2
11218 - 112

Depth (ft.)
00 - 1.0
10 - 30
30 - 120
120 - 150
150 - 350
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Description
TOPSOIL
CLAY, BROWN, SANDY

SAND, BROWN TO TAN, SILTY, FINE TO
MEDILIM

CLAY AND SAND, GRAY, FINE
SAMD, GRAY, FINE TO MEDIUM



Legal Location:
County:

Hydrologic Unit Code:

Land Cwner:

Froject:

Drill Date:
Company:
Drilling Method:

Test Hole Mumber:

SDGEE Well Name:
Water Rights Well:

Ciher Well Name:
Casing Type:
Screen Type:

Total Casing and Screen (it.):

E-logs Available:

Location Information
SESWSEMESEC. 15, T.032N.,R. 4 E.

CLAY Location:
Latitude:
10170101 Longitude:
Ground Surface Elev. (ft.):
Project Information
LEWIS AND CLARK RWS
0202302015 Geologist:
sSDGS Geologist's Log:
HOLLOWSTEM Criller:
R20-2015-08 Driller's Log:

Well Information

R20-2015-08

PV, SCH. 40
FWiC, SCH. 40
539

Tatal Drill Hole Depth (f.):

Aquifer:

Management Unit:
Casing Top Elev. (ft.):
Casing Diameter (in.):
Screen Length (fL):
Casing Stick-up (ft.):

Geophysical Information

NO

Notes

032NO4E15ADCD
42750177

- 96.940027
114208 |

D. FILIFOWVIC
X
T. MILLER

55.0

MISSOURI
ELK POINT
1142.06 |

20

10.0

NATURAL COLLAPSED SAND FROM 55 TO 20 FEET. REMCOWVED 2.02 FEET OF STICK-UP, WELL PROTECTOR AND
FEMCE POSTS. REPLACE WELL PROTECTOR WITH FLUSH MOUNT WELL PROTECTOR CN 11/0972015.

Lithelogic Information

Elevation {ft.

11421 -
1104.1 -
10881 -

1104.1
10821
10871

Depth (i)

00 - 380
38.0 - 540
540 - 550
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Description
SAND, BROWN TO TAN, FINE

SAND, GRAY, FINE TO MEDIUM
SHALE, DARK-GRAY TO BLACK



Legal Location:
County:

Hydrologic Unit Code:

Land COwner:

Project:

Drill Date:
Company:
Drilling Method:

Test Hole Mumber:

SDGES Well Name:
Water Rights Well:

Ciher Well Name:
Casing Type:
Screen Type:

Total Casing and Screen (ft.):

E-logs Available:

R20-2015-09

Location Information
ME ME ME SW SEC. 15, T. 032 N, R. 04 E.

CLAY Location:
Latitude:
10170101 Longitude:
Ground Surface Elev. (fi.):
Project Information
LEWIS AND CLARK RWS
021232015 Geologist:
sSDGS Geologist's Log:
HOLLOWSTEM Driller:
R20-2015-09 Driller's Log:

Taotal Drill Hole Depth (ft.):
Well Information

Aguifer:

Management Unit:
Casing Top Elev. (ft.):
PV, SCH. 40 Casing Diameter {in.):
PV, SCH. 40 Screen Length (f.):
338 Casing Sfick-up (ft.):

Geophysical Information
NOC

Notes

032NO4E15CAAA
42.749644

- 06943347
1141.43 |

D. FILIPOVIC
X
J. OLSON

235.0

MISSOURI
ELK POINT
1141.26 |
20

10.0

000 |

NATURAL COLLAPSED SAND FROM 35 TO 18 FEET. REMOWVED 2.22 FEET OF STICK-UP AND REFLACED WELL
PROTECTOR WITH FLUSH MOUNT "WELL PROTECTOR ON 11/09/2015.

Elevation {ft )
11415 - 11395
11385 - 11315
11315 - 11145
11145 - 1106.5

Lithelogic Information

Depth (L) Description
00 - 20 CLAY, BROWN TO TAN, SANDY
20 - 100 SAND, BROWN TO TAN, SILTY
100 - 270 SAND, BROWN, FINE
270 - 350 SAND, GRAY, FINE TO MEDIUM
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Legal Location:
County:

Hydrologic Unit Code:

Land Cwner:

Froject:

Drill Date:
Company:
Drilling Method:

Test Hole Number:

SDGS Well Mame:
Water Rights ‘Well:

Cther Well Name:
Casing Type:
Screen Type:

Total Casing and Screen (ft.):

E-logs Available:

Location Information
SENENWNWSEC. 22, T.032 N, R.D4 E.

CLAY Location:
Latitude:
10170101 Longitude:

Ground Surface Elev. (ft.):
Project Information

LEWIS AND CLARK RWS

0202372015 Geologist:
sSDGS Geologist's Log:
HOLLOWSTEM Criller:
R20-2015-10 Criller's Log:

Taotal Drill Hole Depth (ft.):
Well Infermation

R20-2015-10 Aguifer:

Management Unit:
Casing Top Elev. (ft.):

PWC, SCH. 40 Casing Diameter (in.):
PWC, SCH. 40 Screen Length (ft):
312 Casing Stick-up (ft.):

Geophysical Information
NOC

Notes

032ND4E22BBAD
42740075

- 95952130
113885 |

D. FILIPOVIC
X
T. MILLER

350

MISSCURI
ELK POINT
1138.93 |
20

10.0

010 1

MATURAL COLLAPSED SAND FROM 35 TC 16 FEET. REMOVED 1.92 FEET OF STICK-UP, WELL PROTECTOR AND
FEMCE POSTS, INSTALLED FLUSH MOUNT WELL PROTECTOR OM 11/09/2015.

Elevation (ft.)

11389 -
11359 -
11289 -
11128 -

Lithologic Information

Depth (ft.) Description
0.0 - 30 CLAY, BROWN TO TAN, SANDY
3.0 - 100 SAND, BROWN TO TAN, CLAYEY
10.0 - 260 SAND, BROWN, FINE
260 - 350 SAND, GRAY, FINE TO MEDIUM
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APPENDIX B. MEASURED ELEVATIONS OF GROUND WATER AND THE MISSOURI RIVER, AND PUMPING AMOUNTS FROM GROUPS
OF PRODUCTION WELLS

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri Riverszlaewll:\::i? in feet above :I%:g hg:gﬁr 3?::2

wells

031,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
3/4/2015 | 1119.74 | 1119.98 1119.95 1118.28 1122.02 1120.67 1120.13 1120.71 1119.34 1119.74 1119.54 3.2 29 3.6
3/5/2015 | 1119.74 | 1119.99 1119.98 1118.28 1122.04 1120.69 1120.13 1120.70 1119.32 1119.44 1119.38 3.2 3.2 39
3/6/2015 | 1119.73 | 1119.98 1119.98 1117.93 1122.02 1120.68 1120.09 1120.65 1119.33 1119.38 1119.355 3.6 3.6 44
3/7/2015 1119.32 1119.38 1119.35 4.0 3.7 46
3/8/2015 1119.32 1119.39 1119.355 23 1.1 1.3
3/9/2015 | 1119.70 | 1119.96 1119.97 1118.03 1121.96 1120.66 1120.01 1120.55 1119.30 1119.38 1119.34 3.6 3.5 43
3/10/2015 | 1119.69 | 1119.96 1119.96 1117.75 1121.94 1120.66 1120.00 1120.51 1119.29 1119.37 1119.33 39 3.8 47
311172015 | 1119.68 | 1119.95 1119.95 1M17.75 1121.94 1120.65 1119.96 1120.48 1119.29 1119.35 1119.32 3.8 3.6 4.5
311212015 | 111967 | 1119.94 1119.95 117.72 1121.92 1120.65 1119.94 1120.46 1119.29 1119.35 1119.32 34 3.2 4.0
3/13/2015 | 1119.66 | 1119.94 1119.95 1117.96 1121.86 1120.61 1119.89 1120.44 1119.28 1119.36 1119.32 34 3.3 41
3/14/2015 1119.25 1119.33 1119.29 3.0 29 3.6
3/15/2015 1119.21 1119.33 1119.27 3.1 3.0 3.8
3/16/2015 | 1119.64 | 1119.91 1119.91 117.87 1121.79 1120.59 1119.85 1120.36 1119.23 1119.34 1119.285 3.5 34 42
311712015 | 1119.62 | 1119.90 1119.90 1117.89 1121.85 1120.58 1119.86 1120.38 1119.20 1119.87 1119.535 3.2 31 3.8
3/18/2015 | 1119.62 | 1119.91 1119.90 1M17.79 1121.87 1120.58 1119.85 1120.45 1119.86 1120.39 1120.125 3.3 3.2 4.0
3/19/2015 | 1119.62 | 1119.90 1119.91 1117.88 1121.87 1120.57 1119.84 1120.59 1120.38 1120.94 1120.66 28 2.7 34
3/20/2015 | 111961 | 1119.89 1119.90 1117.93 1M21.91 1120.55 1119.87 1120.72 1120.91 1120.99 1120.95 3.8 3.6 45
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
3/21/2015 1120.90 1121.05 1120.975 3.3 3.2 4.0
3/22/2015 1121.01 1121.24 1121.125 35 3.3 4.1
3/23/2015 | 1119.58 | 1119.89 1119.87 1117.83 1122.03 1120.53 1119.93 1120.96 1121.15 1121.21 1121.18 1.0 21 2.6
3/24/2015 | 1119.58 | 1119.88 1119.86 1117.87 1122.06 1120.53 1119.96 1121.04 1121.14 1121.26 1121.2 36 35 43
3/25/2015 | 1119.57 | 1119.89 1119.85 1117.86 1122.08 1120.51 1119.98 1121.09 1121.15 1121.26 1121.205 32 31 39
3/26/2015 | 1119.56 | 1119.90 1119.84 1118.14 1122.11 1120.51 1119.99 1121.16 1121.16 1121.21 1121.185 41 39 49
3/27/2015 | 1119.56 | 1119.91 1119.84 1117.90 1122.14 1120.51 1120.01 1121.18 1121.15 1121.21 1121.18 4.1 39 49
3/28/2015 1121.14 1121.19 1121.165 36 35 43
3/29/2015 1121.10 1121.27 1121.185 39 3.8 47
3/30/2015 | 1119.55 | 1119.93 1119.84 1117.97 1122.21 1120.50 1120.09 1121.29 1121.11 1121.21 1121.16 3.0 2.9 36
3/31/2015 | 1119.54 | 1119.93 1119.83 1118.04 1122.23 1120.49 1120.12 1121.33 1121.12 1121.20 1121.16 3.8 36 45
4/1/2015 | 1119.55 | 1119.93 1119.83 1118.03 1122.25 1120.49 1120.14 1121.35 1121.11 1121.19 112115 35 3.3 4.1
4/2/2015 | 1119.54 | 1119.93 1119.82 1118.03 1122.26 1120.49 1120.15 1121.37 1121.15 1121.23 1121.19 37 36 45
4/3/2015 | 111951 | 1119.92 1119.80 1118.37 1122.25 112047 1120.21 112140 1121.06 112117 1121115 36 35 43
41412015 1120.95 1121.04 1120.995 39 37 46
4/5/2015 1120.94 1121.01 1120.975 3.3 3.2 4.0
4/6/2015 | 1119.51 | 1119.95 1119.79 1118.13 1122.30 1120.46 1120.22 1121.41 1120.87 1121.03 1120.95 31 3.0 37
4/7/2015 | 1119.51 | 1119.95 1119.78 1118.13 1122.31 1120.45 1120.23 1121.42 1120.87 1121.05 1120.96 33 32 4.0
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,
Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
4/8/2015 | 1119.52 | 1119.96 1119.79 1118.15 1122.34 112047 1120.24 1121.44 1121.04 1121.08 1121.06 32 31 39
4/9/2015 1121.03 1121.11 1121.07 36 35 44
4/10/2015 | 1119.50 | 1119.96 1119.77 1118.25 1122.35 1120.46 1120.25 1121.44 1120.87 1121.03 1120.95 3.8 37 46
4/11/2015 1120.73 1120.86 1120.795 34 3.2 4.0
4/12/2015 1120.74 1120.81 1120.775 3.6 34 43
4/13/2015 | 111949 | 1119.96 1119.76 1118.13 1122.35 1120.46 1120.24 1121.36 1120.60 1120.77 1120.685 37 35 44
4/14/2015 | 111949 | 1119.96 1119.76 1118.08 1122.34 1120.45 1120.25 1121.33 1120.37 1120.59 1120.48 3.8 36 45
4/15/2015 | 111949 | 1119.95 1119.76 1118.03 1122.32 1120.45 1120.22 1121.26 1120.37 1120.58 1120.475 36 35 44
4/16/2015 | 111948 | 1119.95 1119.75 1118.00 1122.30 1120.44 1120.21 1121.24 1120.56 1120.61 1120.585 39 37 46
4/17/2015 | 111948 | 1119.95 1119.74 1118.17 1122.31 112043 1120.25 1121.29 1120.55 1120.60 1120.575 37 35 44
4/18/2015 1120.56 1120.65 1120.605 39 37 46
4/19/2015 1120.46 1120.64 1120.55 35 34 4.2
4/20/2015 1120.18 1120.46 1120.32 39 37 46
4/21/2015 | 111948 | 1119.94 1119.74 1118.08 1122.26 112043 1120.17 1121.16 1120.18 1120.34 1120.26 35 34 4.2
412212015 | 111947 | 1119.92 1119.73 1117.98 1122.26 1120.42 1120.17 1121.15 1120.29 1120.35 1120.32 3.0 2.9 35
4/23/2015 1120.29 1120.33 1120.31 39 37 47
4/24/2015 | 111948 | 1119.92 1119.74 1117.92 1122.23 112043 1120.13 1121.12 1120.29 1120.38 1120.335 47 45 5.7
4/25/2015 1120.34 1120.37 1120.355 46 4.4 55

27




Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,
Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
4/26/2015 1120.32 1120.36 1120.34 3.8 37 46
4/27/2015 | 111945 | 1119.9 1119.71 1117.73 1122.16 1120.40 1120.02 1121.00 1120.32 1120.38 1120.35 3.9 37 46
4/28/2015 | 111945 | 1119.89 1119.72 1117.56 1122.13 1120.40 1119.95 1120.95 1120.29 1120.37 1120.33 5.9 5.7 71
4/29/2015 | 1119.44 | 1119.89 1119.71 1117.51 1122.10 1120.40 1119.92 1120.92 1120.29 1120.38 1120.335 48 46 5.7
4/30/2015 | 111944 | 1119.89 1119.70 111744 1122.08 1120.39 1119.87 1120.89 1120.36 1120.55 1120.455 52 5.0 6.2
5/1/2015 | 111943 | 1119.87 1119.69 111740 1122.06 112043 1119.78 1120.88 112048 1120.65 1120.565 5.9 5.6 7.0
5/2/2015 1120.60 1120.67 1120.635 54 5.2 6.4
5/3/2015 1120.56 1120.71 1120.635 5.9 5.7 71
5/4/2015 | 111942 | 1119.87 1119.69 1117.11 1122.00 1120.36 1119.68 1120.79 1120.59 1120.68 1120.635 5.8 55 6.9
5/5/2015 | 111942 | 1119.87 1119.68 1117.06 1121.99 1120.35 1119.63 1120.77 112049 1120.61 1120.55 6.1 5.8 72
5/6/2015 | 111940 | 1119.87 1119.69 1116.99 1121.96 1120.36 1119.59 1120.74 1120.50 1120.57 1120.535 5.8 55 6.9
5/7/12015 | 1119.39 | 1119.85 1119.67 1117.02 1121.93 1120.34 1119.55 1120.74 1120.52 1120.61 1120.565 5.6 54 6.7
5/8/2015 | 1119.31 | 1119.85 1119.66 1117.02 1121.94 1120.33 1119.52 1120.76 1120.59 1121.06 1120.825 47 45 5.6
5/9/2015 1121.05 112144 1121.245 49 47 5.8
5/10/2015 112142 1121.62 1121.52 45 44 5.4
5/11/2015 | 1119.33 | 1119.85 1119.64 1117.21 1121.99 1120.29 1119.56 1121.07 1121.39 1121.50 1121.445 3.8 3.8 46
5/12/2015 | 1119.31 | 1119.85 1119.63 1117.28 1122.04 1120.29 1119.59 1121.14 1121.37 1121.51 1121.44 45 45 54
5/13/2015 | 1119.32 | 1119.85 1119.63 1117.33 1122.07 1120.28 1119.63 1121.19 1121.41 1121.50 1121.455 4.2 41 5.0
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
5/14/2015 | 1119.33 | 1119.87 1119.62 1117.31 1122.08 1120.26 1119.62 1121.22 112143 1121.54 1121.485 48 46 5.7
5/15/2015 | 1119.33 | 1119.88 1119.62 1117.39 112212 1120.26 1119.66 1121.24 1121.23 112142 1121.325 48 45 5.6
5/16/2015 1121.22 1121.28 1121.25 4.4 44 5.3
5/17/12015 1121.21 1121.29 1121.25 3.8 3.8 45
5/18/2015 | 1119.32 | 1119.87 1119.60 1117.54 1122.16 1120.22 1119.76 1121.29 112117 1121.24 1121.205 37 39 45
5/19/2015 | 1119.32 | 1119.85 1119.60 1117.57 1122.19 1120.22 1119.78 1121.31 112117 1121.27 1121.22 44 45 5.3
5/20/2015 | 1119.32 | 1119.88 1119.59 1117.53 1122.19 1120.22 1119.78 1121.30 1121.21 1121.27 1121.24 4.1 4.1 49
5/21/2015 | 1119.32 | 1119.89 1119.59 1117.56 1122.19 1120.21 1119.80 1121.33 1121.21 1121.27 1121.24 46 44 55
5/22/2015 | 1119.32 | 1119.89 1119.58 1117.50 1122.18 1120.20 1119.78 1121.30 1121.20 1121.30 1121.25 5.2 5.0 6.2
5/23/2015 - 1121.25 1121.32 1121.285 5.1 49 6.1
5/24/2015 - 1121.30 1121.34 1121.32 49 47 5.9
5/25/2015 - 1121.27 1121.32 1121.295 36 35 43
5/26/2015 | 1119.33 | 1119.91 1119.57 1117.55 1122.22 1120.19 1119.80 1121.33 1121.26 1121.31 1121.285 4.2 41 5.0
5/27/2015 | 1119.33 | 1119.91 1119.57 1117.74 1122.22 1120.18 1119.83 1121.33 1121.25 1121.33 1121.29 4.0 39 48
5/28/2015 | 1119.34 | 1119.92 1119.58 1117.67 1122.25 1120.19 1119.86 1121.37 1121.24 1121.30 1121.27 5.2 5.1 6.1
5/29/2015 | 1119.33 | 1119.91 1119.57 1117.52 1122.21 1120.18 1119.79 1121.34 1121.27 1121.39 1121.33 5.1 49 6.6
5/30/2015 1121.26 1121.32 1121.29 5.2 5.1 6.0
5/31/2015 1121.24 1121.32 1121.28 4.2 4.0 5.0
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
6/1/2015 | 1119.35 | 1119.93 1119.58 1117.60 1122.24 1120.18 1119.84 1121.38 1121.26 1121.35 1121.305 4.0 39 48
6/2/2015 | 1119.35 | 1119.94 1119.58 1117.53 1122.24 1120.18 1119.80 1121.36 1121.30 1121.36 1121.33 54 5.2 6.4
6/3/2015 | 1119.34 | 1119.93 1119.57 1117.49 1122.20 1120.18 1119.78 1121.36 1121.32 1121.41 1121.365 5.3 5.1 6.3
6/4/2015 | 1119.34 | 1119.93 1119.57 1117.45 112219 1120.17 1119.76 1121.34 1121.31 1121.38 1121.345 5.1 49 6.1
6/5/2015 | 1119.33 | 1119.93 1119.57 1117.52 1122.22 1120.17 1119.78 1121.35 1120.76 1121.37 1121.065 5.1 49 6.1
6/6/2015 1120.39 1120.74 1120.565 5.2 5.0 6.2
6/7/2015 1120.40 1121.02 1120.71 46 44 55
6/8/2015 | 1119.35 | 1119.93 1119.57 111748 1122.14 1120.16 1119.75 1121.22 1121.04 1121.38 1121.21 42 4.1 5.1
6/9/2015 | 1119.35 | 1119.94 1119.58 1117 .47 1122.14 1120.17 1119.74 1121.19 1120.41 1121.03 1120.72 44 43 5.3
6/10/2015 | 1119.34 | 1119.94 1119.57 1117.39 1122.10 1120.16 1119.70 1121.08 1120.39 1120.68 1120.535 55 5.2 6.5
6/11/2015 | 1119.34 | 1119.93 1119.56 1117.37 1122.07 1120.15 1119.68 1121.11 1120.71 1121.38 1121.045 5.2 5.0 6.2
6/12/2015 | 1119.32 | 1119.94 1119.55 1117.54 1122.08 1120.16 1119.72 1121.15 1120.41 1121.06 1120.735 45 43 54
6/13/2015 1120.40 1120.69 1120.545 37 36 45
6/14/2015 1120.70 1121.37 1121.035 4.0 39 48
6/15/2015 | 1119.32 | 1119.94 1119.56 1117.49 1122.08 1120.15 1119.75 1121.16 112044 1121.04 1120.74 4.0 39 4.8
6/16/2015 | 1119.32 | 1119.94 1119.56 1117.49 1122.07 1120.15 1119.74 1121.08 1120.35 1120.46 1120.405 5.0 48 5.9
6/17/2015 | 1119.32 | 1119.94 1119.54 111745 1122.04 1120.15 1119.72 1121.13 1120.65 1121.31 1120.98 47 46 5.7
6/18/2015 | 1119.30 | 1119.93 1119.53 111745 1122.04 1120.14 1119.71 1121.15 1120.67 1121.11 1120.89 4.8 46 5.7
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,
Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
6/19/2015 | 1119.32 | 1119.94 1119.55 1117 .41 1122.05 1120.14 1119.68 1121.11 1120.66 1120.72 1120.69 49 46 5.9
6/20/2015 1120.65 1120.75 1120.7 5.9 5.6 7.0
6/21/2015 1120.65 1120.74 1120.695 41 39 5.1
6/22/2015 | 1119.32 | 1119.92 1119.55 1117.33 1121.93 1120.13 1119.60 1121.03 1120.65 1120.81 1120.73 2
6/23/2015 | 1119.30 | 1119.9 1119.53 1117.38 1121.94 1120.12 1119.60 1121.04 1120.63 1120.73 1120.68 46 45 5.8
6/24/2015 | 1119.24 | 1119.89 1119.54 1117.31 1121.91 1120.12 1119.57 1121.01 1120.64 1120.73 1120.685 47 45 5.8
6/25/2015 | 1119.22 | 1119.87 1119.52 1117.27 1121.89 1120.11 1119.55 1120.98 1120.69 1120.75 1120.72 5.6 54 6.7
6/26/2015 | 1119.21 | 1119.87 1119.51 1117.35 1121.89 1120.11 1119.56 1121.01 1120.69 1120.78 1120.735 5.1 49 6.2
6/27/2015 1120.69 1120.76 1120.725 54 5.2 6.4
6/28/2015 1120.67 1120.73 1120.7 5.1 49 6.1
6/29/2015 | 1119.22 | 1119.84 111947 1117.15 1121.84 1120.08 111945 1120.93 1120.67 1120.73 1120.7 5.2 5.0 6.2
6/30/2015 | 1119.21 | 1119.82 111947 1117.06 1121.81 1120.07 1119.41 1120.89 1120.67 1120.76 1120.715 6.5 6.2 7.7
7/1/2015 | 1119.20 | 1119.83 1119.46 1117.03 1121.81 1120.06 1119.38 1120.90 1120.77 1121.08 1120.925 5.9 5.7 71
7/2/2015 | 1119.21 | 1119.82 1119.45 1117.29 1121.83 1120.06 111943 1120.98 1121.02 1121.20 1121.11 5.7 55 6.8
7/3/2015 1121.16 1121.23 1121.195 5.2 5.0 6.2
71412015 1121.16 1121.23 1121.195 5.6 54 6.6
7/5/2015 1121.16 1121.32 1121.24 5.3 5.1 6.4
7/6/2015 | 1119.21 | 1119.82 111943 1117.15 1121.92 1120.02 1119.38 1121.11 1121.20 1121.39 1121.295 46 45 5.6

31




Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
71712015 | 1119.23 | 1119.84 1119.46 1117.22 1121.91 1120.01 1119.40 1121.12 1121.20 1121.26 1121.23 4.2 4.0 5.0
7/8/2015 | 1119.25 | 1119.87 1119.48 1117.26 1121.90 1120.01 1119.42 1121.20 1121.22 1121.33 1121.275 5.1 5.0 5.8
7/9/2015 | 1119.26 | 1119.89 1119.49 1117.26 1121.95 1120.02 1119.45 1121.24 1121.28 1121.35 1121.315 49 47 5.9
7/10/2015 | 1119.26 | 1119.89 1119.48 1117.20 1121.94 1120.01 1119.40 1121.21 1121.29 1121.34 1121.315 6.0 5.7 71
7/11/2015 1121.28 1121.35 1121.315 6.8 6.5 8.1
7/12/2015 1121.24 1121.32 1121.28 6.0 5.7 71
7/13/2015 | 1119.30 | 1119.93 1119.49 1116.97 1121.86 1120.00 1119.27 1121.08 1121.24 1121.30 1121.27 6.8 6.5 8.1
7/14/2015 | 1119.18 | 1119.94 1119.45 1116.94 1121.83 1120.00 1119.25 1121.04 1121.23 1121.29 1121.26 6.1 5.9 74
7/15/2015 | 1119.16 | 1119.93 1119.42 1116.84 1121.80 1119.99 1119.20 1120.97 1121.23 1121.27 1121.25 6.9 6.6 8.3
7/16/2015 | 1119.16 | 1119.92 1119.41 1116.86 1121.79 1119.98 1119.18 1120.99 1121.24 1121.29 1121.265 6.3 6.0 74
7117/2015 | 1119.16 | 1119.92 1119.40 1116.81 1121.77 1119.97 1119.15 1120.95 1121.28 1121.33 1121.305 6.5 6.0 7.7
7/18/2015 1121.21 1121.29 1121.25 6.5 6.3 7.8
7/19/2015 1121.22 1121.29 1121.255 6.4 6.1 76
7/20/2015 | 1119.18 | 11199 1119.38 1116.74 1121.72 1119.94 1119.06 1120.91 1121.23 1121.30 1121.265 6.6 6.3 7.8
7/21/2015 | 1119.18 | 1119.9 1119.37 1116.75 1121.72 1119.93 1119.03 1120.89 1121.21 1121.27 1121.24 6.2 6.0 74
7/22/2015 | 1119.17 | 1119.88 1119.36 1116.73 1121.69 1119.91 1119.01 1120.89 1121.20 1121.27 1121.235 6.6 6.3 7.8
7/23/2015 | 1119.15 | 1119.89 1119.36 1116.72 1121.69 1119.91 1118.98 1120.88 1121.21 1121.27 1121.24 6.4 6.2 7.7
7/24/2015 | 1119.15 | 1119.89 1119.35 1116.70 1121.67 1119.92 1119.01 1120.89 1121.22 1121.28 1121.25 7.0 6.8 84
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
7/25/2015 1121.20 1121.32 1121.26 6.3 6.1 75
7126/2015 1121.24 112140 1121.32 6.9 6.6 8.2
7/27/2015 | 1119.08 | 1119.85 1119.28 1116.74 1121.64 1119.87 1118.90 1120.89 1121.22 1121.32 1121.27 48 46 5.8
7/28/2015 | 1119.08 | 1119.84 1119.29 1116.78 1121.64 1119.85 1118.90 1120.91 1121.21 1121.26 1121.235 6.1 5.9 7.3
7/29/2015 | 1119.09 | 1119.83 1119.28 1116.83 1121.65 1119.84 1118.92 1120.95 1121.26 1121.32 1121.29 55 5.3 6.5
7/30/2015 | 1119.10 | 1119.83 1119.27 1116.78 1121.65 1119.83 1118.90 1120.94 1121.21 1121.30 1121.255 6.1 5.9 7.3
7/31/2015 | 1119.11 | 1119.82 1119.28 1116.94 1121.66 1119.82 1118.95 1120.97 1121.23 1121.30 1121.265 6.3 6.0 75
8/1/2015 1121.21 1121.28 1121.245 6.2 6.0 74
8/2/2015 1121.20 1121.28 1121.24 6.3 6.0 75
8/3/2015 | 1119.09 | 1119.82 1119.26 1116.72 1121.59 1119.79 1118.83 1120.87 1121.19 1121.25 1121.22 6.4 6.2 7.7
8/4/2015 | 1119.02 | 1119.80 1119.26 1116.66 1121.59 1119.78 1118.79 1120.83 1121.19 1121.24 1121.215 6.9 6.6 8.2
8/5/2015 | 1118.94 | 1119.81 1119.24 1116.67 1121.56 1119.77 1118.78 1120.83 1121.18 1121.23 1121.205 6.3 6.1 75
8/6/2015 | 1118.98 | 1119.80 1119.23 1116.67 1121.53 1119.76 1118.77 1120.81 112117 1121.24 1121.205 6.8 6.5 8.1
8/7/12015 | 1118.99 | 1119.79 1119.21 1116.68 1121.55 1119.75 1118.75 1120.81 1121.12 1121.18 112115 6.2 5.9 74
8/8/2015 112113 1121.18 1121.155 6.0 5.8 71
8/9/2015 112113 1121.19 1121.16 6.1 5.9 7.3
8/10/2015 | 111897 | 1119.77 1119.16 1116.66 1121.51 1119.72 1118.72 1120.81 1121.04 1121.20 1121.12 6.2 5.9 74
8/11/2015 | 111897 | 1119.76 1119.14 1116.59 1121.51 1119.70 1118.70 1120.79 1121.03 1121.10 1121.065 6.5 6.2 7.7
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
8/12/2015 | 111895 | 1119.76 1119.13 1116.59 1121.49 1119.69 1118.66 1120.77 1121.01 1121.07 1121.04 6.9 6.7 7.8
8/13/2015 | 1118.88 | 1119.76 1119.11 1116.58 1121.46 1119.67 1118.64 1120.76 1121 1121.08 1121.04 6.6 6.3 7.3
8/14/2015 | 111886 | 1119.76 1119.08 1116.59 1121.45 1119.66 1118.63 1120.73 1121.03 1121.08 1121.055 7.0 6.7 7.8
8/15/2015 1121.02 1121.06 1121.04 6.9 6.6 7.5
8/16/2015 1121.02 1121.10 1121.06 6.4 6.1 71
8/17/2015 | 111888 | 1119.72 1119.05 1116.87 1121.44 1119.62 1118.67 1120.78 1120.82 1121.11 1120.965 5.8 5.6 6.6
8/18/2015 | 1118.90 | 1119.72 1119.04 1116.87 112145 1119.61 1118.71 1120.80 112045 1120.79 1120.62 35 35 44
8/19/2015 | 1118.91 | 1119.71 1119.03 1116.92 1121.45 1119.60 1118.71 1120.75 1120.37 112047 1120.42 5.1 49 6.1
8/20/2015 | 1118.92 | 1119.71 1119.00 1116.95 1121.46 1119.59 1118.77 1120.75 1120.38 1120.52 112045 49 47 5.8
8/21/2015 | 111893 | 1119.70 1119.05 1116.90 1121.46 1119.59 1118.75 1120.74 1120.53 1120.79 1120.66 5.6 5.4 6.7
8/22/2015 1120.71 1120.79 1120.75 5.2 5.0 6.2
8/23/2015 1120.67 1120.76 1120.715 5.1 49 6.1
8/24/2015 | 111894 | 1119.69 1119.05 1116.97 1121.48 1119.57 1118.80 1120.80 1120.69 1120.77 1120.73 48 47 5.8
8/25/2015 | 1118.94 | 1119.68 1119.06 1117.07 1121.46 1119.56 1118.82 1120.80 1120.69 1121.03 1120.86 6.0 5.8 7.2
8/26/2015 | 111895 | 1119.67 1119.07 1116.88 1121.46 1119.56 1118.76 1120.80 1121.02 1121.06 1121.04 5.8 5.6 6.9
8/27/2015 | 1118.97 | 1119.68 1119.10 1116.88 112147 1119.56 1118.75 1120.83 1121.02 1121.09 1121.055 6.3 6.0 7.5
8/28/2015 | 111897 | 1119.68 1119.10 1116.97 1121.49 1119.56 1118.77 1120.86 1121.07 1121.24 1121.155 55 5.4 6.6
8/29/2015 1121.16 1121.26 1121.21 5.2 5.0 6.2
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
8/30/2015 1121.15 1121.23 112119 48 47 5.8
8/31/2015 | 1119.01 | 1119.70 1119.13 1117.16 1121.59 1119.58 1118.88 1121.02 1121.15 1121.21 1121.18 46 44 55
9/1/2015 | 1119.01 | 1119.69 1119.13 1117.18 1121.60 1119.58 1118.90 1121.04 1121.15 1121.21 1121.18 45 4.4 54
9/2/2015 | 1118.92 | 1119.70 1119.13 1117.19 1121.61 1119.59 1118.92 1121.05 1121.26 1121.32 1121.29 54 5.2 6.5
9/3/2015 | 1118.87 | 1119.70 1119.14 1117.21 1121.61 1119.59 1118.94 1121.07 1121.26 1121.32 1121.29 52 5.0 6.2
9/4/2015 | 1118.87 | 1119.70 1119.14 1117.51 1121.61 1119.59 1118.89 1121.11 1121.25 1121.32 1121.285 55 5.3 6.6
9/5/2015 1121.25 1121.28 1121.265 6.2 6.0 74
9/6/2015 49 47 5.9
9/7/2015 5.1 49 6.1
9/8/2015 | 1118.76 | 1119.69 1119.09 1117.25 1121.55 1119.54 1118.93 1121.09 1121.22 1121.26 1121.24 5.3 5.1 6.3
9/9/2015 1121.19 1121.28 1121.235 5.1 5.0 5.8
9/10/2015 | 1118.80 | 1119.68 1119.09 1117.27 1121.58 1119.53 1118.95 1121.10 1121.22 1121.30 1121.26 5.2 5.0 6.0
9/11/2015 | 111881 | 1119.68 1119.10 1117.33 1121.60 1119.53 1118.97 1121.13 1121.20 1121.25 1121.225 5.0 47 5.9
9/12/2015 1121.18 1121.23 1121.205 55 5.3 6.5
9/13/2015 112117 1121.21 112119 49 47 5.9
9/14/2015 | 1118.97 | 1119.70 1119.14 1117.29 1121.61 1119.56 1118.99 1121.10 1121.18 1121.26 1121.22 54 5.2 6.4
9/15/2015 | 1118.98 | 1119.71 1119.15 1117.26 1121.62 1119.56 1118.97 1121.10 1121.18 1121.23 1121.205 5.9 5.7 7.0
9/16/2015 | 1118.99 | 1119.71 1119.15 1117.18 1121.59 1119.57 1118.93 1121.06 1121.20 1121.26 1121.23 6.3 6.1 75
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Appendix B - continued

Daily pumping amounts, in
millions of gallons per day,
from selected groups of Lewis
& Clark Regional Water
System production wells?

Well name and elevation of water in feet above sea level Missouri River elevation in feet above North Middle South

sea level' group group group

wells

03-1,

wells wells 06-2,

09-01, 07-4, 06-3,

09-02, 06-5, 09-04,

Daily Daily Daily and and and

Date CL-80C | Airport | R20-95-06 | R20-2015-06 | R20-2015-07 | R20-2015-08 | R20-2015-09 | R20-2015-10 | minimum | maximum average 09-03 06-6 09-05
9/17/2015 | 1118.99 | 1119.7 1119.16 111711 1121.57 1119.57 1118.89 1121.02 1121.20 1121.26 1121.23 6.3 6.1 75
9/18/2015 | 1119.00 | 1119.70 1119.17 1117.10 1121.58 1119.57 1118.87 1121.02 1121.17 1121.24 1121.205 6.0 5.8 7.3
9/19/2015 112113 1121.19 1121.16 6.1 5.8 7.2
9/20/2015 1121.14 1121.22 1121.18 5.0 48 6.1
9/21/2015 | 1119.04 | 1119.71 1119.21 1117.14 1121.60 1119.60 1118.90 1121.02 1121.16 1121.19 1121.175 5.4 52 6.4
9/22/2015 | 1119.04 | 1119.70 1119.21 1117.10 1121.60 1119.59 1118.89 1121.01 1121.12 1121.26 1121.19 6.2 6.0 7.3
9/23/2015 | 1119.05 | 1119.72 1119.21 1117.10 1121.59 1119.61 1118.87 1120.99 1121.02 1121.46 1121.24 6.3 6.0 75
9/24/2015 | 1119.05 | 1119.71 1119.22 1117.19 1121.61 1119.61 1118.89 1121.04 1121.27 1121.38 1121.325 5.3 5.1 6.5
9/25/2015 | 1119.07 | 1119.74 1119.25 1117.22 1121.62 1119.62 1118.94 1121.08 1121.21 1121.36 1121.285 48 46 5.7
9/26/2015 1121.15 1121.22 1121.185 5.0 48 6.0
912712015 1121.14 1121.18 1121.16 49 47 5.8
9/28/2015 | 1119.09 | 1119.78 1119.26 1117.34 1121.70 1119.65 1119.03 1121.15 1121.15 1121.22 1121.185 45 44 55
9/29/2015 | 1119.10 | 1119.78 1117 .41 1121.71 1119.66 1119.05 112117 1121.15 1121.21 1121.18 5.0 48 6.0
9/30/2015 | 1119.10 | 1119.77 1119.28 1117.38 1121.72 1119.65 1119.04 1121.16 1121.14 1121.18 1121.16 54 5.1 6.1

! Daily maximum and minimum elevations of the Missouri River were obtained from USGS gaging station number 06478526. This gage is located on the south
side of the Missouri River, downstream from the Newcastle-Vermillion Bridge, at Mulberry Bend Wildlife Management Area. Latitude = 42°42’52.9” and
longitude = 96°56’37” in Dixon County, Nebraska.

2 Data obtained from the Lewis & Clark Regional Water System.
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APPENDIX C

RECORDS OF LEWIS & CLARK REGIONAL WATER SYSTEM
PRODUCTION WELLS

This appendix contains information on the following wells and in the following order.

See figure 2 for well location.

Angle-well sites

e Well 03-1

e Test hole “1” adjacent to well 03-1

e Well 06-2

e Test hole “06-2 Test Boring” adjacent to well 06-2
e Well 06-5

e Test hole “06-5 Test Boring” adjacent to well 06-5
e Well 06-6

e Test hole “06-6 Test Boring” adjacent to well 06-6

Vertical-well sites

e Well 06-3

e Well 07-4

e Well 09-01

e Well 09-02

e Well 09-03

e Test hole “TH-03 Site A” adjacent to well 09-03
e Well 09-04

e Well 09-05

37



Proposed, not as-built, construction for angle well 03-1
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Vertical test hole “1” drilled adjacent to angle well 03-1
This log was used in lieu of the log for angle well 03-1 in constructing figure 3.

TEST HOLE REPORT
LAYNE-WESTERN
VALLEY, NEBRASKA
(402) 369-2042
Contract Name Lewis & Clark Rural Water Test Hole No. 1
Job No. 72-6357 Date 08/23/2003
City Vermillion State SD Driller: H. Leslie
Test Hole Location
s ce S DVve0on o Paranant Landmark o Previons Ter o
Test Log
o o e MUDPIT 0SS STATIC WATER LEVEL MEASURED
SECONDS
HOURS AFTER COMPLETION
Rm‘mm
0 10 32 0 Grey clay
10 20 32 1" Medium - coarse sand
20 40 32 Medium - coarse sand w/ clay layers
40 60 32 Medium - coarse sand w/ clay layers
60 72 34 1 Fine - medium sand
72 80 34 2" Cemented gravel (boulders)
80 100 34 1" |Coause gravel with coal stringers
100 110 34 0 Medium coarse sand some gravel
110 Shale
NOTES:  Size of Pit 4 X 8 X 18"
DEEP
ICOMMENTS:
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Proposed, not as-built, construction for angle well 06-2

TEMPORARY STEEL CAP
FOR 18 IN. CASING,
CONTINUOUSLY WELD ?
2" INSTRUMENTATION

TUBE - = -

EXISTING GRADE 1138k FT.

7,
h’ /
DEPTH = 0 FT
Ty <)
‘ 3%‘,)@ D
&
93 FT
/
BEDROCK

249 BOREHOLE

NOTES; )
1. ACTUAL WELL DEPTH AND CASING AND SCREEN :
LENGTHS MAY VARY FROM THAT SHOWN HERE. STAINLESS STEEL
2. 100 YEAR FLOOD LEVEL = 1131,
3. TEMPORARILY SUPPORT CASING ABOVE GROUND
AS REQUIRED UNTIL WELL PAD IS CONSTRUCTED.

BOTTOM PLATE - (

Ci\PWworkine\OMA\dmsS51850\FIGGOF 12.0WG, Plot, 5/25/2006 11:20:47 AM, mechrist

NOT TO SCALE
Angle Well 06-2 Section E .
I‘_m SiteD , Mar. 200(
v N
] Lewis and Clark Rural Water System SHERY
Well Field Production Wells—Sites C and D 6 of 12
Sioux Falls, South Dakota ‘ ;
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Log along trace of angle well 06-2

(g amar

SD EForm - 1621 V1 (7363
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02

"1 ton NE % SW Y\ Sec 22 Twp 91N Rg 52;,] Well Owner. €Wis & Clark Rural Water Association, Inc
. Business Name: €Wis & Clark Rural Water Association, Inc
County Clay North Ao

: : City, State, Zp: ~ Sioux Falls, SD
-+ e — ]
S(I)’(I"§2D | | WELL LOG: DEPTH
Please mark well W : : E EQLMALON O 10
A el s
location with an “X" 5 I Silty Clay - Brown 0 5
F_JI _,_____:___ Silty Sand - Brown . 5 20
Well Completion Date | i Silty Clay - Gray 20 30
el L —
ty Sand w/Clay & Coal Lenses 82 107
f—— 1 Mile ——|
' ‘ Sand & Gravel - Brown 107 126
”“;g“gmmm&";'sf’:m;wzﬁ‘mmm“““““’ Sand & Gravel w/Silt Layers 126 141
2 . from LYEY (dentilysource) Band & Gravel w/Clay Layers 141 171
m' Municipat Bﬂushess Testhoes  pand (Coarse) - Grey 171 180
Imigation Industrial Institutional Monitoring well STATIC WATER LEVEL 14" Vertical P CONT
METHOD OF DRILLING: ) ’ ¥fflowing: closed in pressure o8I
Dual Rotary y GPM flow through Inch pipe
Controlled by DVaIve [CReducers  [_] Other
CASIrﬁ ;‘I::A. 1 X]steel || Plastic [_{otner P e
mlem DIAMETER  FROM 0 HOLE DIAMETER Can well be completely shutin?
70.58:r 18 g 48 o183 - 24 i
157.58 30 w0 5 100 & 30 | WELLTESTDATA:
LBIET N £ s N Pumped  Describe: S;
SROUTING DATA: %a::‘: ubmersible Pump
Grout Ty Grout Weight F i
Portiand 276~ 1o 8" q 100 ©° | Clower
Lbigal _ Ft Ft Pur'nping Level Below Land Surface :
Describe grouting procedure Neat cement pumped through 33" Verticeder _72 rpunped _ 2,000  GPu
theimi pipe 100' to 0' at 24 degree angled : Ft. After Hrs. pumped GPM
well, If pump installed, pump rate: GPM
SCREEN: |__] Perforated pipe [X] Menufactured
Diameter 18 Inches  Length 55 Feet  [“REVIARKS
Material  Stainless V-Slot JohnSon Nll Drilled at 24 degree angle
SlotSize SetFom 183 _ Feetto 238 Feet “Surfaxce
Other information  183-203 ,050 Slot, 203-215 .070 Slpt, Wi
%%8—%%2 828 g%Ot 223-230 .020 Slot,
= of 600
WAS A PACKER OR SEAL USED? | |Yes | XINo EROERSITIC G
If s0, what material? 5 - | Andthis report s true and accurate.
g ingfim:  Mark J. Traut Wells, Inc
Describe packer(s) and location Driling firm: 2 :

Signature of License Reprgs ntaﬂw,

DISINFECTION: Was well disinfocted upon completion?
[X] Yes, How? chlorme solution

“absamplesenttofor | No, Why Not" "1 Ssignature ofWell O Equitable Property Holder:
vater quality analysis i
yes . ' RECEIVED
e Date: 11-22-06 JA N = 5 2007 .
Q
) IATER RIGHTS
‘\:\ o PROGRAM
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Log along trace of angle well 06-2 - continued

..... Geological Materials Continued

Page 2 of 2
DEPTH
FORMATION From To
Sand & Gravel (fine to coarse) - multi 180 224
Sand (fine-med) - multi 224 228
Sand & Coarse Gravel - multi 228 238
Sand (fine-med w/coal) dirty- grey/black 238 240
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Vertical test hole “06-2 Test Boring” drilled adjacent to angle well 06-2
This log was used in lieu of the log for angle well 06-2 in constructing figure 3.

411 E. Main Street

P.O. Box 309

Fredericksburg, 1A 50630-0309
563-237-5361

FAX 563-237-6517

2905 SW 7th Street
Atlantic, 1A 50022
712-243-5830

FAX 712-243-5831

water lever!s
While 'Drlllmg *

0 Holurs A.B. ____

“

well details
Stick-up Cayi-.,
_Flush MoiiGsver

No Well

Hours A.B. _,__ .

varesh

FIELD BORING LOG
Project Name: Lewis «Clari Ruwea| Weter

Well And Pump Service

Municipal Industrial ~ BoringNo.:__ Qb ~Z Test Hring
Irrigation ‘Residential [ .o ceovted: 9-72-06 i
Date Completed: -13-06
Drilled By:__De an y Da an 7
Logged By: Denn ¥

r

subsurface stratigraphy

Botary <X .
Size N

wifh organie$

w’l 2 J - npbvm—mtee

Flight Auger ____ H.S. Auger
Size Size
From To Description
o 1o Si 1,
‘,0 b 19 2 , .ef' S 7 /1
| 2L~ 22  _(Wood .
42 50

w

_E._Lg_ca.ii !zrown sand

30 Zé E;ne/ to Coarse M mf_’tL‘ ln# Cetin $
.76 9% Oledivn. To coarses send vgravel wille
. gé&.te.s_,:._.w a,wé__L’
96 /94 Eine, se,_S¢ with avrave.
ol Limestone
E Boﬂo;n of Boring 10/f
sample data .
Depth Number/Type Depth Number/Type
18-20 Ss-1
28-30 S$5-2
38-4o $$~-2
48-50 SS-4
58- 60 S5-5
68-70 55-6
78- 80 $5-7
8890 SR
" 9%-100 $5-9

43

Sy 0 e mmannmlal

AR fair rntarv sample)



C:APWwork.,, _«A\ims51950\FIGTOF12.DWG, Plot, 5/25/2006 11:21:11 AM, mchristi

Proposed, not as-built construction

for angle well 06-5

TEMPORARY STEEL CAP
FOR 18 IN. CASING,
CONTINUOUSLY WELD

2" INSTRUMENTATION
TUBE

O -5

/—EXISTING GRADE 1140+ FT.
DEPTH = 0 FT

24"¢ BOREHOLE

NOTES:
1. ACTUAL WELL DEPTH AND CASING AND SCREEN
LENGTHS MAY VARY FROM THAT SHOWN HERE.

BOTTOM PLATE
STAINLESS STEEL

2. 100 YEAR FLOOD LEVEL = 1131, Q5 2831
3. TEMPORARILY SUPPORT CASING ABOVE GROUND
AS REQUIRED UNTIL WELL PAD IS CONSTRUCTED.
NOT TO SCALE
RECEIVED
JAN -5 2007
WATER RIGHTS
PROGRAM
Angle Well 06-5 Section -
m Site C Mar. 2006
Lewis and Clark Rural Water System - [ene=T
Well Field Production Wells—Sites C and D ) 7 of 12
Sioux Falls, South Dakota
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2 4

-5

SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT

Log along trace

of angle well 06-5

11-02

“Q?on SE % Ny " Sec 22 Twe 91N Rg 52| WellOwner:

Lewis & Clark Rural Water Association

BusinessName: Lewis & Clark Rural Water Association
County North Address:
Clay : : City, State, zp:  Sioux Falls, SD
-+ ] -
SITE C | | WELL LOG: DEPTH
& 5F:l —— } X : . FORMATION FROM 10
. ease mark wel . 3
location with an X" | | Fine tan sand 0 30
_{ __‘____|,____4 Tan to grey silty sand 30 40
Well Completion Date | : Grey Silty Sand 40 60
g 1 : Grey SiltySand & Coal Layers 60 88
c
2 ; Grey Silty Sand, Clay, Gravel 88 100
[ 1 Mile p} 2
Grey Silty Sand 100 125
Distance to nearest potential pollution source (Septic tank, abandoned well, feed lot, etc.) Grey Silty Sand & Gravel 125 130
?_150 _f.tom_Wetland (dentfy source) |Gr ey Silty Sand 130 | 155
OPOSED USE: =
: S Muricipal Business TestHoes  {oreY Silty Sand & Clay Layers 155 160
Inigation Industrial Insfitutional Montoring well | ¢raricwATER LEVEL 10" Vertical FEET
METHOD OF DRILLING: ) If flowing: closed in pressure PSI
Dual Rotary GPM flow through Inch pipe
Controlled by [_]val Red Mom
CASING DATA: [x | steel || Ptastic |_] other R::uced M:VE b [ g -
. ¥other describe :
e PP o T Ganwell be completely shut in?
57.2%1 30 W 0 & 160 g 30 N
o7 18wtk 187 m 2% w | WELLTEST DATA:
__LBIFT N i) T N | [X]Pumped  Describe:
GROUTING DATA: e
Grout Type No. of Sacks ~ Grout Weight From To DOther
Portland 322 15 1bigal 160 Ft to surfad Puanpig LevebBok e Sirtice
: oo 1 & 15  rater 72 Hs.pumped 2,200  GPM
Ft. After Hrs. pumped GPM
Continuous pump through trimie pipe - S cPM
SCREEN: [ Trertorated pipe X[ Manufactred '
Diameter 18 Inches  Length 66 Feet REMARKS +0 2 M
jaterial _Stainless Steel o - e A'\j'
Sotsize _Varied SetFrom _ 185 Feetto _251 _ Feet leg
" Ofherinformation .025 from 185-190', .080 from 190-216" ' 7
.065 from 216-227',.045 from 227-230' g
tight wrap from 230'-245', 025 from_u_ﬂ_m 245~ This wellwas drilled under license # 600
WAS A PACKER OR SEAL USED? D Yes No Ak copo b i e
If so, what ? 4 -
SO T o Diling fm; ~ Mark J. Traut Wells, Inc.
Signature of License Repreggptative: %
DISINFECTION: Was well disinfected upon completion? ’
[X] Yes, How? Flushed w1th Chlorine %/ M
b tofor  [_]No,WhyNot?'’ ' Signature of Well Owner or Equitable Pedberty Holder:
ol v o RECEIVED
Date: 12-13-06 W ;
WATER RIGHTS
PROGRAM
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Log along trace of angle well 06-5 - continued

..... Geological Materials Continued

Page 2 of 2
DEPTH

FORMATION From To
Silty Sand, Clay & Gravel Layers - Grey 160 165
Silty Sand, Clay, Gravel, Coal Layers - Grey 165 175
Fine to Med. Sand & Gravel - Grey 175 187
Coarse Sand & Gravel - Brown 187 232
Fine Sand - Grey 232 241
Med. To Coarse Sand, Some Gravel - Grey 241 251
Fine Silty Sand - Grey 251 274
Fine Sand & Coal - Grey/Black 274 282
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Vertical test hole “06-5 Test Boring” drilled adjacent to angle well 06-5
This log was used in lieu of the log for angle well 06-5 in constructing figure 3.

CGahoy

411 E. Main Street

P.O. Box 309

Fredericksburg, IA 50630-0309
563-237-5361

FAX 563-237-6517

2905 SW 7th Street
Atlantic, 1A 50022
712-243-5830

FAX 712-243-5831

water levels
While Dnlllng s

0 Huurs AB.
Hours AB. ..

e

well details '
Stick-up Covér-.,
|____Flush mﬂﬁw

No we ({

FIELD BORING LOG £ 6 ]

Well And Pump Service Project Name: Lewis +ClarK: Ruva| Weter
Municipal Industrial Boring No.: -5 Tes feYald
lrngatlon ‘Residential 10 crarted: 9- (306

Date Completed:_7-/5- 06

Drilled By:__De By n“m.y

Logged By: Dem\. s

rsubsurface stratigraphy

Flight Auger __ H.S. Auger Rotary __K_
Size : L Size . 472"
From To Description

o) ‘3. Gray-hla.K_silt

 ARR _,..y_f__h_zmltyﬁud__——.__
8 ‘Ix Wog d
JE 42 Fine: gray send

42 _60 A Sa ¢ Cams
50 32 Fine 4 o edouni gend With <:I¢;,
lense. and céal
§2 /24 ﬁm_ugﬁé.&mwm&__
and_coe QJ‘ 102" « 113’
e A T Y
); * Bottom of Boring /125 Hole. abamd ored
sample data
Depth - Number/Type Depth Number/Type
18-20 Ss-1 _Jo%-1fo 55-9
28 -30 No semple. l(& /20 No sample
32-%o S5-2
48-50 553
_58-60 SS-4
_b8-70 . $3-5
78- 80 $5-6
.._88-90 " 55-7
98- 100 -

- 05 (continuous sample)  ARS (air rotary sample)

. &
* A@ favnar camnlal
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Proposed, not as-built construction for angle well 06-6

TEMPORARY STEEL CAP
FOR 18 IN. CASING,
CONTINUOUSLY WELD

2" INSTRUMENTATION
TUBE

~EXISTING GRADE 1143+ FT.

c:\Pme@nWMAHrmﬂ%ﬂ\FlG&OHZDWG. Plot, 6/25/2008 11:21:36 AM, mchrist

DEPTH = 0 FT
95 FT
/ /
. BEDROCK
NOTES: 24"¢ BOREHOLE i i
1. ACTUAL WELL DEPTH AND CASING AND SCREEN —BOTIOM PLATE |
LENGTHS MAY VARY FROM THAT SHOWN HERE. STAINLESS STEEL
2. 100 YEAR FLOOD LEVEL = 1131,
3. TEMPORARILY SUPPORT CASING ABOVE GROUND
AS REQUIRED UNTIL WELL PAD IS CONSTRUGTED.
NOT TO SCALE
Angle Well 06-6 Section = ‘
m - Site C Mar. 200(
Lewis and Clark Rural Water System ST
Well Field Production Wells—Sites C and D 8 of 12
Sioux Falls, South Dakota
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Vertical test hole “06-6 Test Boring” drilled adjacent to angle well 06-6
This log was used in lieu of the log for angle well 06-6 in constructing figure 3.

P
Sk

411 E. Main Street

P.O. Box 309

Fredericksburg, 1A 50630-0309
563-237-5361

FAX 563-237-6517

2905 SW 7th Street
Atlantic, 1A 50022
712-243-5830

FAX 712-243-5831

water levels
Whlle Drilllng

N

0 Huurs AB.
Hours AB. .

rwell detalls
- Stick-up Coyer-..
¥ Flush Ih.'z\‘aﬁiﬂ%v?eh__.

e

No Wetl

FIELD BORING LOG
Project Name: Lewis +Cank Rural White—

Well And Pump Service
Municipal Industial  BoringNo.:_Ob—-6b Test
Irrigation *Residential Date Started:  P- /b - 06

e

Date Completed:_7-/7-0b

Drilled By: Q@gﬂy Desnn 12

Logged By: De,u,w;,

r

subsurface stratigraphy

Flight Auger ___. H.S. Auger Rotary _L
Size Size Size __ 472
From To Descriptjon
o) {5 érgg.;g Silt
b o fl Ve, ilty so
y /é 27 F‘ue }\raw,\..- 37 /1‘7 Sand
o] 2 E WOOJ
28 54 _Fire g ray Sand
X ‘_Aé___ . ne. o ¢ ; sand with gravel
_bb 93 Fine fo.ccarse sandiudgravely chy seons oS0
73 105 Covrse send tgra ue/'u:anbfal'eS teeel 4 bou lders 1ol-n
{05 /27 Five o coorse sind &nd fi"&”el
/27 /28 G
128 L stone”
E Boﬂo'mofBoring’ /28 Hole. abondoned
sample data :

Depth Numbér/Type Depth " Namber/Type
18-20 55-J [0 /10 Ss-10 .
28-30 55-2 UR-s20 Mo Sausple.
38 -40 §5-3

%850 SS-4

58-60 435

6870 $s-6

78~ g0 $5-3

{.;‘3.3.’?0' 4 35-8
) 98 /00 i 559
\ A tmmestorinaie eamnle)  ARS (air rotarv sample)
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As-built construction for vertical well 06-3

FINISHED EL = 1145.2

AS-BULILY

STEEL CASING CAP
CONTINUOUSLY WELD
T0 CASING
VENTED THREADED CAP FOR
/ INSTRUMENTATION TUBE

DEPTH ~ O FT

2" INSTRUMENTATION
TUBE

NATURAL GRgUND

20'-0" CEMENT
/— GROUT

Xy
S
Y

252 ‘y 4.

v
538

TS0

Rat S

O

Bs F 24—INGH CASING
B d (74

R o3

g GRAVEL PACK

5=

T1Q FT TOP OF SCREEN

g T

e

-7
o

9,

3
SO

24—INCH SCREEN

SO

36~INCHES

.
X5

4-;' Z

T

(850

X

NOTES;

[LEE

e
Koo
LLLEL]
EEELLED

W

;

soT
NS

1
l]

/////(//////////////

BEDROC!

BOTTOM PLATE TYPE
304 STAINLESS STEEL

VERTICAL WELL 06-3

NOT TO SCALE

BOREHOLE DIAMETER

1. 100 YEAR FLOOD LEVEL = 1131.

HR

Vertical Well 06-3
Site D

Lewis and Clark Rural Water System
Well Field Production Wells—Sites C and D
Sioux Falls, South Dakota

|DATE

Mar. 2006

SHEET

9 of 12
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Vertical

D EForm - 1621 V1

well 06-3

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
~caon & % SW Vi Sec 2Z°Twp 9f N Ro S2w| well Oumer: Lewrs and Clark Ruvel Wites S¢sTern.
' Businioss Neme: MM&MM
County North Address: 401 T, Suite 3
Bl { Il city,swte, Zip: _Sjeux Falls, S. 0. S 703
7
b e~ A :
| | WELL LOG: DEPTH
B S } _EL : FORMATION FROM 0
localion with an " I x | o . brown sit : o |3
e | Groy Sted, e ; szad 3163
| | ‘ ;
Waell Gompletion Date | ] 27" 2
10-31-0 A B 273 and #7-S5
L E— #zmi sumared gt whi ko 63 /21
Distancs to naarest polontol pollion souros (et tank,abandonad el focd i ea) bo—omd bosfler 4 7
?, &m.&mmm_%enﬂmwm) oo s :
OPOSED USE:
Domestic/Stock .unldpal Busliness Test Holes
Irrigation Industrial Institutional { Monltoring welt STATIC WATER LEVEL ,i et
mETHO D OF DR".L N 5 . ¥
ReverSe “'(-N‘f.u lodion Rof‘a-ry e 72} i
. GPM tiow through Inch pipe
: Controlled by Valve Regucers Oth L
NG DATAT ]St T TPiestc T Toher y D - [ ore
Lasrdesome ) .Reduced flow fale GPM
GWEIGH!  DIMETER  FROM _T0 HOLEDIAMETGR, | Cn well ba complelely shutin?
wir 2% W T e G e 36 w =
LBFT N FT T w | WELLTEST DATA: )
GRou'lL‘llsh’Tcra DATA: = - = %P“m"“ Dosoio: Test fampped ot 2,000 L
Bailed
& ;.mul Type No.of Sacks  Groul Welght From To D O:Zer
Comesk &0 - Lbigal O _F 20 A
Gg:’ B F: Pumping Level Below Land Surface
Describe grouting procedure ____5’.2‘__ Fliflor 247 Hs.pumped 2 o10  GPM
i Ft. After :Z Hrs. pumpad 2,010 GPM
i i : I pump Instakied, rate: 20/ GPM
SCREEN: |__] Perforaled plpe E Manufactured ¥ iy Q. e
Diameter 2 Inches  Length %3 Feet  [“REMARKS
Materal € 04 Sz fo 53 5
Siotsire __'70 Setfrom _ 7O~ Feetto _ {5 Fest
Other information s
Hawn less Stea] plite on bittom. of Teriam
WAS A PACKER OR SEAL USED? T Tves Ko This well was drilled under license # 735 : |
If so, whal matedal? ' . Ard this repontIs lrue and accurate,
Describe packers) and location Diiling firm: Sepvices
) Sigrature of License Reprasentative;
DISINFECTION: Was well disinfected upon completion?
Yes, How?. - - -Ch lordnaTuon, 747(&44 Q/M,
peamplosenttator [_No, T 7 : 5 " | stgnature of Well Qwmer or Bquitable Property Holder:
lor qually analysis .
Date:

well 4 06-3
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Y~i_oy

Vertical well 07-4

T e

SD EForm - 1621 V1~

s SOUTH DAKOTA WATER WELL COMPLETION REPORT

6736-3

11-02

‘nwﬁon SE! % “mg% Sec _ peTwp _OIN RgSaw

Well Owner; Lewis & Clark Rural Water Dist.

Business Name: _ Same
County North Address: 401 East 8th St., Suite 306
Clay : : City, State, zip:  Sioux Falls, SD 57103
northing 165354.05 i Tt SERPE
easting 2876683.55 | | WELL LOG: DEPTH
- ol N : ! 5 FORMATION FROM TO
5 lease mark we
07-4 location with an “X° ] | Brown Silty Sand ; 0 )
______!__,____,__I_______ Brown Sand Fine 5 45
|
Well Completion Date | i .|Gray Coarse Sand 45 50
8-31-07 ! : Gray Clay & Gravel 50 63
1 Mile » Gray Sand & Gravel w/clay lyer 63 80
‘ I Gray Coarse Sand & Gravel w/rcks 80 127
Distance to nearest potential poliution source {Septic tank, abandoned wefl, feed lot, etc) " .
7790 ppom__ River (dentfy souroe)
OPOSED USE:
Domestic/Stock Municipal Business Test Holes
Inigation industrial B Institutional E‘Monﬂoﬁng well | oraTic WATER LEVEL 17' below FEET
.-WiETHOD OF DRlLL‘NG: v if nOWiﬂQI closed in pressure 5 PSI
Dual Rot ary ) : GPM flow through inch pipe
Controlled by DValve D Reducers I:I Other
CASING DATA: X1 steel ] Plastic |l other : ‘
Fother describe Reduced flow rate GPM
PIPEWEIGHT ~ DIAMETER  FROM TO  HOLEDIAMETER | \Canwellbe completelyshutin? y )
125.49Fr 24 W™ 42 FT 81 T30 N
St % o = w | WELLTEST DATA:
LBIFT N i FT N | [“lPumped  Describe:
GROUTING DATA: D Bailed
Grout Type No.of Sacks  Grout Weight From To D Other
neat cement 27 18 ipga O f_ 20 Ft
Lbigal Ft t Pumph:g Level Below Land Surface '
e . 44 Ftafer __30 Hrs.pumped 800 GPM
Ft. After Hrs. pumped GPM
e If pump installed, pump rate: GPM
SCREEN: Periorated pipe [X] Manufactured
Diameter inches  Length 46 Feet "REMARKS RE
Materi Stainless ) ECElVED
Slotsize _,070  SetFrom _ 8]  Feetto _127  Feet O
Other information SEP 24 2007
WATER RIGHTS
is well was driled under license # 60(
WAS APACKER OR SEALUSED? [ _JYes  [XINo s
1f s0, what ial? 5 C And this report is true and accurate.
Describe packer(s) and focation Driling firm: __MARK J_TRAUT WELLS, INC,
‘ Signature of License Representati

DISINFECTION: Was well disinfected upon completion?

[x] Yes, How? granular chlorine

Lab sample sent to for DNo,WhyNof? HT
water quality analysis

Signature of Weli Owner or Equi
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Vertical

well 09-01

T207-3

5D EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11- 02
Location ME % MW % S=c 15 Twp 91N Rg S2W| wel Cwnen Lewis & Clark Regional Water Syslam
Buainess Mame:
County Clay Horth Address: 401 East 8th Street, Suite 306
Flaaso martk wel ! T Ciy, Stale, Zip. Siowx Falls SO 57013
lacation with an “X° . IR - .
H H WELL LOG: DEFTH
[ 1
W H : £ FORMATION FROM TO
| ' Brown Silty Clay 0 19
R SRR S SR Fine Sand 13 a0
; i Fine - Med Sand, Trace of Coarse 30 41
el Completion Date : ! Gray Clay 41 43
January 6, 2011 I 1 Mile o Fine - Med Sand, Trace of Coarse 43 61
Gray Clay 61 62
Diistanis 5 seanest posntsl poluficn soure (seplic tank, sbandondd wedl, feed lok o217 | Eina Sand g2 B
1 0 o MO Ri i = -
1.0034 1 fom O River (denliby St Eine - Coarse Sand With Gravel 81 120
OPOSED USE:
DomesticSlock Municipal Business Tast holes Shale 120
srigation | ndustrial Iretrutional Meonilaring welll  5TATIC WATER LEVEL 191 reer
METHOD OF DRILLING: i .
DUAL ROTARY If Nvaing: clased in pressure 21 .
P Bow fhrough Inch pipe
Contralled by [ ] vaive [] Reducers [ other
CASING DATA: Stmed L] prestc LS omrer | masuced fow rate e
I ot desdibe
FIFEWENGHT DWMETER  FAOM 0 TouE DiAMETER | Cam well be compietely shut in?
1255 taer 2400w DOer 790 A0.00 1w
ol " T o ™ WELL TEST DATA: Completed 2-HR step test and 72-HE
) eted an step test &
GncquT;Ts DATA: - - = = : ped  Descre: consiant-rate pumMping test using temp.
Grou Type Mo, of Sacks GroutWeigh  From To LJ D;“::" lest pumping equipment.
Meat Cement 44 15.2 Laigsl 200 i o0 r | IO
_ e — Lbigal Fi £y | Pumping Level Belaw Land Sirface
Testios rouinp procedure 304 | e 720 Hie pumped 2,305.0 crm
Tremig  ———- F1. After Hirs, purmnped GPM
if pumpp instahiad, pump ratec GPM
SCREEN: [] Pertorated pipe Manufactred TREMARKS RECENED—
T 24.00 inches  Lenglh 40.0 Fast
Malerial St@INIESS Steel Well £09-01 AUG -3 201
Sion Size a0 Sal From TO.0 Feet ts 115.0 Fem WATER RIGHTS
O mlomatian PROGRAM
This well was orilled under beanse & 513 and this
WAS A PACKER OR SEAL USED? | _|Yes Mo report.is true and accurate,
If 5, what malerial? )
Describe 15} and ocation D.riHIng firm: Lay.-ne Christensen Company
Signatuna of Lis agive: 4
“DIENFECTION: Wias wel disinfocted Upon complefon? =
[#]ves, How?  Chiorine i EAl 2
L 40 which water LMo Wy Nat? Signature of VWell Chwnes ot
quality sample sent far analysis /Cl
- ’ ”/j:q_.-re"_‘-—;
D 7-2T-/]

53



Vertical well 09-02

SD EFerm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 14- 02
Location ME Y MW ¥ Sec 15 Twp 91N Rg S2W| wel Ownar: ‘Iﬂ\-is & Clark Regional Water System
Buipingss Mame:
Courty Clay Marth A 401 East 8th Streel, Suite 306
Please mark well 1 * E Gy, state, Zip: Sioux Falls s0 57013
ication with an X" I T S [
i | WELL LOG: DEPTH
L] r
W i H E FORMATICGN FROM O
‘ i Brown Silty Clay 0 19
IS T NP Fine Sand 19 KT
i =. Fine - Med Sand, Trace of Coarse 37 41
Wiall Completion Date : ' Grey Clay and Sand Layers 41 57
January 28, 2011 ——1 Mile o Fine - Med Sand, Trace of Coarse 43 0
Gray Clay With Sand 70 71
D.mnumnuamlpmriulpmm scwroe (meptic bk, abandorsd well fead lot, eiz )7 Fine - Med Sand Some Coarse 71 972
1,000, ) MO Rive -
S o e faertly s Fine - Coarse Sand With Gravel a7 122
ROPOSED USE:
Diomes e Sl MAuiricipal Business Tesl holes Shale 122
Irrigaticn [ |indusirial Iretiutional Monlormg well] =T ATIC WATER LEVEL 17.5 Feer
METHOD OF DRILLING: .
DUAL ROTARY I Bowing; closed in pressune Pal
GPMW flow Ihrougn nch pige
Coniroted by [ vaive [ Reducers [] thes
“CASING DATA: |#] s || Frastic Other
if oiher describa B Reduced flow rale o
FPEWEIGHT  CIAMETER  FROM © WOLE DiAmETER | Canwell be completely shutin?
1266 w7 2800w  O0gr 755/ W00wm_
LEPT ™ FT FT M WELL TEST DATA: FI B4R
 Completad an step test and 48-HR
Gﬂwﬁ;; DATA: - il = M F '_ wed  Describe: cmslml-r_ate purmping lest using temp.
Grod Type Mo, of Sacks GroutWeighl  From To DE:: lest pumping equipment
Weat Cemant 40 15,2 Lhige 200 A1 0.0 Ft
Lbigal Fi Fi Fumging Level Below Land Surface
Seaerioe grouling procedue 378 ramer 8.0 Hee pumpad 2,305.0 aem
Trarmee FL Amer Hrs. pumped GFM
r Hf pump Instalied, purmp rate GPM
SCREEN: Parforated pipe Manufaciured REMARKS T
Diameser 24.00  inches  Lengin 465  pont RECE] VED
Walerial  Stainless Steel Well #09-02
siolSize 50 Selfrom  79.5 Feet lo_ 122.0 Fest WG - 3 201
Gther infarmalion MPLEC?G%GHHTE
This well was. drilied under licansa # 513 red i
WAS A PACKER OR SEAL USED? [ ] Yes Na report is frse and accurate, e
¥ 50, whal al? . J
Desroa pockssie) ardcation Driling frm;  Layne Christensen Company
Slgn.alu i T
DISINFECTION: ‘was wel disinfacted upon completian? //
[¥]ves.tows  Chiorine - /:r"' e ,—r‘f‘ &
[FR— I L T Sigrature of Well Cwner co@fiilable Proparty Holder.
quislity aamgbe senl for analysis /Q {'_
e T .
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Vertical well 09-03

SOUTH DAKOTA WATER WELL COMPLETION REPORT

SD EForm - 1621LD V1
11-02

Lewis & Clark Regional Water System

Lecation SE W NW % Se: 27 Twp 91N Rg 52W| wel Qwner
Business Mame:
County Clay Morth Andress: 401 East Bth Street, Suite 306
Please mark wel E 5 City, Slate, Zip: Sioux Falls t=10] 57013
location with an “2° IR R S
[_ | x ; WELL LOG: DEPTH
W : H E FORMATION FROM 10
i E Clay wisand and gravel seams 0 63
ISR PR S— Sand, some small gravel, fine sand 63 91
E E Coarse sand and gravel o1 112
Well Completion Dale - ! Shale 112
February 11, 2011 1 Mile ————4
Distance b raane] potental pollution sswics (sepic tank, abandonad well, fasd lol, i, 7
1,050.0 nwom Missouri River {idenlify sourea)
OFOSED USE:
DomasiciSiock Municpal Business Test hivkes
Irrigalicn || induestriat Inslitulise Mominering welll  STATIC WATER LEVEL 15.7 reer
METHOD OF DRILLING: ina: i
Dual Rotary I Rowing: closed in prassure Pl
GPM flow Ihfaisgh Inch plpe:
Coanlrofed WD Walve D Reducars DD‘M
CASING DATA: FHET Plastic Cober
Nomher desorie . —D l:l Raducad flow rale GRM
PIPEWEIGHT DIAMETER  FROM o HOLE CMETER | Can wel ba completely shut in?
1255 ey 2400 00fr T30f 30.00 w
LBFT " FT BT s | WELL TEST DATA: ot an
Compleled an 8-HR step test and 48-HR
LFT FT :
NG BT m il — W Pumeed DESEE constant-rate pumping test using temp.
Groul Type  Mo.of Sacks GroulWeight  From To DM lest pumping equipment.
Meat Cement 47 15.2 gal 200 R 0.0 Ft D !
Lugal Fi Fi Pumging Leve! Below Land Surface
ey, - = A58 Faner 48,0 ves, pumped 1,999.0 e
FIL. Amer Haa. pumped GPM
1f pump installed, puenp rate B
SCREEM: ] Parfoasted piga Manufactursd REMARIS %
L]
Diameler 2400 mches  Longth 36.0 Fes A
Malerial  Stainless Steel Well #09-03 'UG -3 zlim
730 109,
BetSize 50 el From Feet to_ 109.0 Fem MTEHRIGHTS
Otrr indoamation DGRA"
This werll wis drilied under license # 513 and this

WAS A PACKER OR SEAL USED? [ |Yes [

¥ 50, whal mabarial?

Diescribe packens) and kcaticn

DISINFECTION: Was well disinfecled upon completion?
[#]ves.iowz  Chiorine

repodt is true and accurate

i

Lab to which water [N, Why Nat?
quakity sample sent far anatysis
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Vertical test hole “TH-03 Site A” drilled adjacent to vertical well 09-03
This log was used in lieu of the log for vertical well 09-03 in constructing figure 3.

Profect/Ne: Lewis and Clark Projoct Bottng;No.
@ 98-1081 TH SteA
ocation Figure 1 P T
v Vermilion, $D R
Driller Ending Depth (bgs) 18 Static Weter Level (bgs)
Gadlogst M. Vishnefske Boring Dia. (n) 4" SarpleMsthod Core Barrol-Continuous
Driller Rig Diilling Type Retosoric Deata Started 8/5/2009
Depth Sample | Recovery Lithology Description Remarks
1D (feet) (Interpreted from Geophysical Log)
0

3/3 10YR Dark Brown CH-Fat Clay,
2 — High Plasticity, StiffMoist

5 — 6.5/10

8/2 10YR Brown Silt-Dry

11

12 —f

13 —

15 —1 610
E

Very Fine Sand-Dry

21 —
2
Very Fine Sand-Moist
23 —|

24 —

25 — 710

27
Fine Sand with Silt and Tree Roots

28 —

%0

Fine Sand with Silt and Trace of

32 — Coarse Gravel
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Vertical test hole “TH-03 Site A” - continued

Project / No. Lewis and Clark Project Boring No.
@ 98-1081 THE3SEeA
L Figure 1 P N
Vermiiion, D 00, ° 4
Driller Encing Depth (bgs) 18 Static Watter Level (bge)
Gedogist M. Vishnefske Boring Dia (i) 4" Sarrple Msthod Core Bamel-Continuous
Diiller Rig Drilling Type Retosonic Deta Started 8/5/2009
__Data Corvpleted 9
Depth Sample | Recovery Lithology Description Remarks
D (feet) (Interpreted from Geophysical Log)
33 —
3‘ —
2 1010 Fine to Medium Sand with Trace of
36 —| Coarse Sand and Gravel
- i
1
38 — i
o l 5/ 10 YR Grey Sandy CH-Fat Clay
with Fine Sand
40 —
41 ~|
42 — Fine to Medium Sand with Trace of
Coarse Sand and Gravel
43 —
44 —
45 — 10/10
46 —
Fine to Medium Sand with Coarse Sand
47 — and Trace of Gravel and Clay (Clay
Balls)
48 —|
49 —1
50 -
51 — Fine to Medium Sand with Trace of
Coarse Gravel and Some Clay
52 —
53 —
Fine Sand
54 -—
55 — 10/10
9 4 5/1 10 YR Grey CH-Fat Clay, High
Plasticity, Stiff, Moist
67 —1
58 —
Fine Sand
897 671 10 YR Grey Sandy CH-Fai Clay
with Fine Sand
80 —
61 — Fine to Medium Sand with Trace of
Gravel
62 — 2
/?‘}, 6/1 10YR Grey Sandy CH-Fat Clay with
63 —] Fine Sand
(XA
64 — e
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Vertical test hole “TH-03 Site A” - continued

Project / No. Lewls and Clark Project Boring No.
@ 98-1081 T3 SieA
Figure 1 P 1
Looston Vermition, §D Mg 8L g
Driller Ending Depth (bgs) m Staticater Level (bgs)
Gedoget M. Vishnefske Boring Ofa. (in) 4" Sanple Method Core Banel-Continuous
Driller Rig Drilting Type Rotosoric Data Started 8/5/2008
Deta Completed
Depth Sample | Recovery Lithology Description Remarks
D (feet) (Interpreted from Geophysical Log)
I 86 —
66 —
9= Fine Sand with Trace of Lignite
68 —|
69 —
70 —
£ 511 10VR Grey Sandy CH-Fat Clay with
Fine Sand
72 =
73 —
74 — Fine to Medium Sand with Some
Coarse Sand and Trace of Gravel and
t 76- Cobbles
76 —j
77 —
78 —i
79 — Fine to Medium Sand with Trace of
Lignite
80 —
81 —|
82 —
83 Fine to Sand with Some
Coarse Sand and Trace of Gravel
84 —|
85 —
a8 4 4/1'5YR Dark Grey Sandy CH-Fat Clay
! with Fine Sand
87 —
88 —| Medium to Coarse Sand with Trace of
Gravel and 2" Lignite Seam
89 —j
90 —]
91 —| Fine to Medium Sand with Trace of
Coarse Sand and Gravel
92 —
93 — : . g
Fine to Medium Sand with Clay Seams
94 —| and Lignite
96 — 10/10
Fine Sand with Lignite and Some Clay
96 —
[
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Vertical test hole “TH-03 Site A” - continued

-

L

Project / No.

Lewis and Clark Project
98-1081

Location

Vermillion, SD

Figure 1

Boring No.
THO3 SteA

Page  of
: 4

4

Diiller
Qadlogist
Driller Rig

M. Vishnefske

13
4"

Ending Depth (bgs)
Boring Dia. (in)
Drilling Type

Retosaric

Static Waler Level (bgs)
Saple Method
Data Started

Deta Conpleted

Core Barrel-Continuous

8/5/2009

Depth

Recovery

Sample
D (feet)

Description
(Interpreted from Geophysical Log)

Remarks

99
100
101
102

103

105
108
107
108
108
110 —
1M1
112

113

114 J

4/5

(+]

ooer

o .

Medium to Coarse Sand and Gravel
with Trace of Cobbles

10/10

115

Grey Shale
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Vertical well 09-04

SOUTH DAKOTA WATER WE

5D EForm - 1621LD V1

LL COMPLETION REPORT

11-02

Locaion SE % NW % Ssc 27 Twe 01N Ro 57W| wetowner  Lewis & Clark Regional Waler System
Bnpziness Mame:
County Clay Horth Addvess: 401 East 8th Street, Suite 306
Plagse mark well i :I Gity, State, Zip: Sioux Falls 5D 57103
location with an "X" ____J _________ L___.
o i WELL LOG: OEPTH
I 1
W : H E FORMATION FROM TQ
! | Br Silty Clay 0 18
/SN S S — Fine - Med Sand, Trace of Coarse 18 2]
i E Grey Clay 3] 71
Wl Complstion Dats ! L Fine to Coarse Sand, Some Clay 71 78
December 7, 2010 f——1 Mils ———1 Grey Clay s 81
Fine - Med Sand 81 a5
G ?Sﬂha[;ﬂ'au, r:dg. R.mun:u [#plic mnk, sbdadoned well, baed ok, &7 TﬁEd- CGE‘II’SE Eal‘id & GTE'H'E" 95 -'mq
. '
szs":“ e ey o Fine - Med Sand 104 | 106
DomasticiStock  [¢7] Municipal Eusiness Testnoles  |Orey Shale 106 110
Irtigatian (| irfugirial Insttufonal Memstoring welll sTATIC WATER LEVEL 15.9 =eer
METHOD OF DRILLING: If fivwing: clesed in pressure B8
Dual Rofary PR o Thicragh Inch pipe
Controlled by D Walve D Reducers Dﬁiruar
CASING DATA:  [/]steel [ Prastic L] omer | guducad fow rate -
If citver dmscribe .
PIFEWEIGHT  DIAMETER  FROM T4 HOLE DameTzr | e well be complefely shul in?
1255 tpsr 2400w 00 820er 30,00 w
LEFT Y FT ET w | WELL TEST DATA: Completed an 8-HRE step test and 72-HE
 Completed an 8-HR step lest and 72-
— il — 2 il dl = Pumped DESCib® . nstant-rate pumping test using lemp,
GROUTING DATA: . [[] maied lest pumping squipment.
Groud Type Mo, ol Sacks Gioud Weight From To
neat cement 41 15.2 wigat 200 R 0.0 F Emmm'“mw tow Land Surface
al Ft F
Descrioe prouling procedure e 1 33.6 Fr aner_ 72.0 ps. pumpes __ 2.000.0 gy
Tramia F1, Ader Hra. pumped GPM
I pump installed, pumg rate: GPM
SCREEM: D Ferarsed ppe Manufacheed TEM;ERKS H- ST
Digmeter 24.00 wehes  Lengin 220 Faat ECEIVED
Maierial  Stainlass Steel Wl #09-04 AUG -
St Sige B0 e From B2.0 Feet to 104.0 Foel 3 Eﬂ"
. . WATER RIGHTS
Cither infarmation FROGRAM
This well was driled under koanse £ 513 #nd this

L] Mo

WAS A PACKER OR SEAL USED7 |_|Yes
H 50, wihal material?

rapar is inue and acourale

Describa packes(s) ard kocatan

Driling fem: Layne Chrislensen Company

Signature of Licanse Reproseniiive:

DISINFECTION: Wiz well diginfecled upan completion?
[£]ves. ow?  Chiarine

Lab 1o which water  L_JNo. Wiy Hot?
uality samgple send for analysls

Signat

Y/

2-27. )

[
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Vertical well 09-05

SOUTH DAKOTA WATER WELL COMPLETION REPORT

SD EForm - 1621LD V1
11- 02

Location SE W Ny % Sec 27 Twp G1N  Fg 52W| weiowner  Lewis & Clark Regional Water System
Bursiness Mame
County Claj.r Marth Addregs: 401 East Bth Streat, Suite 306
Plaase mark well E E_ Cily, State, T Stoux Falls sD 57013
location with an X" I T .
. 1 WELL LOG: DEFTH
L] i
W . 1 E FORMATION FROM T
i i Brown Silty Clay i 12
'"":""'T""‘."“ Fine Sans 12 20
E E Fine - Med Sand, Some Coarse 20 54
Well Complation Date ! ! Dark Grey Sift 54 55
Dacember 13, 2011 o 1 Mile o Fine Sand, Trace of Silt 55 65
Dark Grey Clay 6B T0.5
Dipstance: o nednes| podetial polldticn .iﬂlr:e{uﬂbcmlk.jbmﬂvﬂ“‘ﬂ.l'ﬁﬂﬂht =17 (Fine - Coarse Sand With Gravel 70.5 BB
800.0 # fram MO River {acdenbify source Shale a8 50
FPROPOSED USE:
Domesic!Sinck Municipal Buginess Tiesl hobes
Erigation " Jinclusiriad institutional Monitoring welll STATIC WATER LEVEL 16.0 reer
METHOD OF DRILLING: ‘ ;
OUAL ROTARY I lerwing: chosed in prassone 1] .
GREM flow theagh Fch pipa
— Gonbroted by [ vave [ ] Reducers [ Othes
CASINGDATA: /] sicel [ prastic L] oter | peducad tow rate ey
W oAb describe
PPEWEIGHT CRaMETER  FRCM o HOLE DiaMETER | G0 well be compledefy shut in?
TO6 per 18.000m 00f 740 30,00
il " T '" w[ BELLTESTOATA: - enpieled an £.HR step test and T2-HR
omple n G -
=il — al Al o Pumped  DESCon: o nstant-rate pumping test using temp
GROUTING DATA: [[] saitea test pumping equipment.
Crout Type Mo, of Sacks  Gaoud Weight From To D'Dihm
Meat Cement 52 15,2 tvga 00 R 0.0F
Lidgal Fi F Pumping Lavel Below Land Surface
~Tensbe orouling proseAis 42.6 propmer  T2.0 pirs. pumped 870.0 crm
Tremia Fi. Afer Hrs. pumped GPM
If pump installed, pumg Fabac GPM
SCREEN: | Perforated pipe Marefaciuired RERARKE —————R-I'-‘_emﬂ_
Diameter 18.00 Inches Largth 14.0 Faed ’qm -
Material Slainiess Steel Well #09-05 3 201
Siotize 50 SetFrom 740 Feet 1o 88.0 Fem WATER Rigy
" —— F’Rotam.n.’:m
Cither informaticn
This well was driled undsr koense # 513 and this
WAS A PACKER OR SEALUSED? | |[ves Mo repoe i e and accursts.

H 50, wihial matarial?

Describe packen(s) and location

Drting fire: Layne Christensen Company

Sk

CISINFECTION:  Was well disinfected upon compiletion?
[#]ves How?  Chlarine

Lt bo which watar [0, Wy Net?
qualily samgle sanl for pnalysis
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APPENDIX D

RECORDS OF IRRIGATION WELLS

This appendix contains information on the following wells which are listed in order
by the associated Water Right permit number.

See figure 2 for well location.

5042-3
5412-3
5199-3
5471-3
5538-3
5539-3
5540-3
5541-3 (well 1 of 2)
5541-3 (well 2 of 2)
6059-3
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Water Right permit no. 5042-3

Material P/

7E
Slot Size JO ©___ Set ank# Feet To ﬂé.-l’eel

SOUTH DAKOTA WATER WELL COMPLETION REPORT 10-85
Location LB X £t Si:: / w2t [ Well Owner: S
AL 4 < v
County North Name MLj efEnZE]
“C‘QA‘“}—_ [ | Addiess BT 3 LBor23 VeRrievor SH 2069
- -+ —_—— -t— - Well Log: Depth
Please mark well l | Formation From Ta
lacation with w E
s | £ Lon ik g | =
__.__'______.__ /AA AAJ»QJ?.j 2. 12
I | L,a das ‘0 {2 3G
: E Sop e T T
1 mil
nile
e - /(M n;..p/)}.: skl 2D £2 ¢
Well C ion Date s L2 5 7
PROPOSED USE.
[ oomestic O Municipal [ Test Holes
Imgation O industiat O stock
. Method of Drilling:
Rl
CASING DATA: J
O steer K prastic 3 other
It other descnbe
PIPEWEIGHY DIAMETER Flé" T0 HOLE DIAMETER | SYATIC WATER LEVEL 19 feet
| DR
22 IB/FT N _ZOZT Jabrr 2wy flowing: closed in pressure PSI
LB/FT W s FT T IN| GPM flow through inch pipe
LB/FT IN FT FT — IN| Conrolled by [Jvawe [JReducers [ other
sxacs TTBART || SSEMISHEPEY 3 WOSI | § IN | 1 other; specity
Can well be pletely shut in?
GROUT
Was the well grouted? EYES DNO
i 3 PrS e WELL TEST DATA:
hat depth? ___ EE ~
- ’ P Pumpud
What is grouting matenal? < GApntcans 7
[ Bailed Describe:
If cement, number of sacks? 2.6
— ‘ . Y, 7= [Jower
esul g [} [ e = = Pumping Level Below Land Surtace
7 T 2.3t After — [ _Hris pumped [ FOS  opm
o pa ft. After Hes. pumped . GPM
What was grout weight? ﬁ_/ 2 LB/GAL i’
ft.  After Hrs. pumped — _ ________ GPM
SCREEN: D?‘ i d pipe B“‘ I} d
REMARKS
Diometer — /G N longth £/ QO FEET

Slot Size Set From Feet To Feet
Slot Size Set From Feet To Feet
Other inf
Was a packer or seal used? Oves Kno
It so, what naterial?
D p and ) ?

OIno

Was well disinfe (e: upnn :umplalmn’ BYES
Explain 2 .J

e

Bacluiolugical analysis Oves BNU \f\l\‘\
2 XN
Lab y sent to Date ]2-6-2% Nea

This well was drilled under license #_.Z[_L_

And this report is true and accurate.

Drilling firm / Y cany

Signature of License Representative:

Signature of Well Owner:
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Water Right permit no. 5412-3

SOUTH DAKOTA WATER WELL COMPLETION REPORT

10-85

Location S’L&Vn&‘/« Sec .QL Twp lﬂi Rg __S_LMZ_

County North

CLAY | T]

Well Owner:

Name JQQLS S‘ORZ.NSE,’\)
VaR Mlctio® S, D,

Add;

- —-+- —_— —'— —_— Well Log: Depth
Please mark well | | Formation From To
ot il 1" [ Tof Sow vSavey Cly| © | /D
g __L_ MED  S4ND 10 20
| | LERY QDURSE S4pN0 | 26 So
L Mz Saw D S8 | 65
Well Completion Date 7/(7(0 (Q.()@SL VL - Lot q‘ — 101
PROPOSED USE: i i
D Domestic D Municipal D Test Holes
Irrigation D Industrial D Stock
Method of Orilling: Ri V¢ 2S & Q 0T A.R 7’
CASING DATA:
[ steel m Plastic [ other
It other describe
PIPEWEIGHT DIAMETER FROM T0 HOLE DIAMETER STATIC WATER LEVEL Ié Feet
SML LB/FT -J-b—- N_©  f1 _IDO et —.-lb-_ IN | If flowing: closed in pressure PSI
LB/FT IN FT FT IN | GPM flow through inch pipe
LB/FT IN FT FT IN | Controtied by [IVaive [JReducers [Jother
LB/FT IN FT FT IN' | 1t other; specify
Can well be completely shut in?
GROUT:
Was the well grouted? JJves  [Ino
I B 0 - WELL TEST DATA: 4 R ‘J
o what depth? -~ /
Pumped VKB INE (Ve SHAFT T it'f.
What is grouting material? __QD.&T LAPN O NeAT
~ [J Bailed Describe:
If cement, number of sacks? | &> Cloi
er
i i Em1e v
st owting peatsiNe JK P 0 & Pumping Level Below Land Surface
35 . aner | s pumped 95D _ eem
= IEg: ft. After Hrs. pumped GPM
What was grout weight? 2 % Lol O ok LB/GAL W " &bl
. Aft ; d
5 (4 ! O 4 t er rs. pump
SCREEN: EP’edorated pipe [ manufactured
REMARKS:
Di Il W length — 30 FEET
Material __PVC.  S<¢D 40 zs??i&?g
Slot Size Set From Feet To Feet P
: DEC 1930 )
Slot Size Set From Feet To Feet DIVISION O &
Slot Size Set From Feet To Feet ‘,%}W?,TER R'SGHRS,’
Other information 'e’q . D\Q\
P 11812
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Water Right permit no. 5199-3

5199-3
TH aw =
& - SOUTH DAKOTA WATER WELL COMPLETION REPORT 10-85
Location W MbI% Sec .24 Twp 7/.7),4,10 L1-83:46) Well Owner:
Neme _ N EL S S 9Rp NS, EN
S Norh "RTJ Fox 23
I | Address
— — ] — —1- e Well Log: Depth
Please mark well | | _Formation From To
location with w € s A o 2
an X" | ! e ;
s sl v n Lot ans ), 2 re
’ ' S Bl r-J"L;'?‘ 2% bt
- [ SRW A L2 B .‘4 ‘)nlwk( ™0 12.X
1 mile 7
Well Completion Date ¢ - ¢ &G - & 2
PROPOSED USE:
Domestic - O Municipal 3 Test Holes
lerigation D Industrial D Stock
Method of Drilting:
'f\ Q1 hx %
CASING DATA:
O steet Plastic O other
If ather describ
PIPEWEIGHT DIAMETER FROM T0 HOLE DIAMETER | syaTiC WATER LEVEL Fal Feet
"
W/ L N _ 2 FT LZT FT 2 O N | if flowing: closed in pressure PSI
LB/FT IN FT T IN | GPM flow through inch pipe
LB/FT ] FT T IN | Controlted by [valve [JReducers [Jormer
LB/FT IN FT T IN | I other; specify
Can well be completely shut in?
GROUT:
Was the well grouted? B yes Owo
s ‘ WELL TEST DATA:
To what depth? 629 FEET | ;
; . ial? S + Pumpad
What is grouting o Claiuss T T WO 7‘:‘ .
If cement, number of sacks? / Lz T
f ” [ other Pl oA o
D ibe grouting proced: ot it rlasa® ) v
) Pumping Level Below land Surface
v \ S G it After —2__Hrs. pumped__ 2 S 2 2 GPM
% ft. After Hrs. pumped GPM
What was grout weight? IR CY LB/GAL
ft. After Hrs.  pumped GPM
SCREEN: [ Perforated pipe manuhcluud
; ' REMARKS:
0 YA IN length &/ O FEET
Material Fy < Bl 8% o w7 JOo.4 T
Stot Size L 2O Set From & 3 Feet To L2 3 Feer
Slot Size Set From Feet To Fest
Slot Size Set From Feet To Feet
Other information
Was a packer or seal used? DYES B‘Nﬂ
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Water Right permit no. 5471-3

— o L7 i e
1
9;(’] \-)
SOUTH DAKOTA WATER WELL COMPLETION REPORT 10-85
Location £___% SE 1 Sec 26 Twp D2 Mg X/-62-£J | Well Owner:
County North Name 2o /L/
l T RR 3. Buy 21 ~
| Address —_(Fonanddoscs SO S0
- — —1—- — Well Log: Depth
Please mark well | | Formation From To
location with w E .
an "X | | ) ,11 st ' o <
. : : il Fo | B
| | Coe sl Lot e S -;"—-A‘/’ 6% L. 2 O
1 mile
Well Completion Date S iy- 20
PROPOSED USE:
D Domestic D Municipal D Test Holes
£ irigation 3 industrial O stock @%
9 2
Method of Drilling: L PN d ?;-)
g—ﬁr-&——@ =2
R0QL Y 2
R T ary SN e
CASING DATA: CMIONCAN.
Steel Plastic [ other w&glggﬁy
If other describ
PIPEWEIGHT DIAMETER FROM T0 HOLE DIAMETER | STATIC WATER LEVEL / 5 Feet
}J/__‘-anl' Wt _(2 W _ 2 fr (dwr [ F W If flowing: closed in pressure PSI
LB/FT IN FT FT IN | GPM flow hrough inch pipe
LB/FT IN FT F1 IN | Controlled by [ Jvave [Jreducers [Jother
LB/FT IN FT FT IN | If other; specify
Can well be completely shut in?
GROUT:
Was the well grouted? Myes o
WELL TEST DATA:
To what depth? 22 FEET
What i . ial? & - @Pumpad /
at is grouting materia Lopot ... 0 3 ( ; ~
Bailed Describe: (sant 2.
If cement, number of sacks? 17 Ol ?‘- (£
ther Yo
Describe grouting procedure £ trggee r )
v - Pumping Level Below Land Surface
VYR VOO S o . o k. o
Lk 4l Ater 2 Hrs. pumped—_ & 6 < Gpm
i ft.  Afn Hrs. d
What was grout weight? TG LB/GAL " = i
ft. After Hrs. pumped GPM
SCREEN: [ Perforated pipe 3 Manutactured
, REMARKS:
Diameter . 2.2 N length &/ ¢2  FEET
Material ___P ¥ ¢
Slot Size & & Set From __§8 € Feet To L2 O _Feet
Slot Size Set From Feet To Feet
Slot Size Set From Feet To Feet
Other inf
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Water Right permit no. 5538-3

SEg-3
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Water Right permit no. 5539-3

: davs
SOUTH DAKOTA WATER WELL COMPLETION REPORT

L ME v HEW SecTC _Twp DL __pg S 2 Well Owner: ‘1 ‘,
[l | 4 iy
s“"{ ' Name WUA 5114«»-/1‘ By
County : North .5
(Lo | | Address 5 3 K 0 6205 7
J —‘-(—‘— —_— ] —-i— — Well Log: Depth
Please mark well t | Formation From To
lacation with w E f o |
an X" I | P &) ﬂ.._/(
i __|__ _ A / a4l
' l ]ew /7..‘.01-&-.# ey A > 2 4
1 mile
Well Completion Date
PROPOSED USE:
Oomestic D Municipal D Test Holes
™ Irrigation 3 industrial O stock
Method of Drilling:
CASING DATA:
O steet Plastic O other
If other describ
PIPEWEIGHT  DIAMETER"  FAOM TO  HOLEDIAMETER | STATIC WATER LEVEL 1) DA ¥
M LB/FT __Lé_ N _4/_ FT _,/ALL FT IN | ot flawing: closed in pressure : ‘PS‘
LB/FT IN T T IN | GPM flow through '_inch pipe
LB/FT IN ‘ FT FT IN | Controlled by Cvaive [IReducers [ other K
LB/FT N ] FT IN | If other; specify : :
. Can well be completely shut in?
GROUT: ® 0
Was the well ted? YES | LIND
e “wum o gy | WELLTEST DATA
To what depth? i EET | o
¥ i r Pumaad
What is grouting material? £ L ancstchr . .
- [ sailed Describe:
If cement, number of sacks? 20
" " % D Other
Desertie gouing bresiiey Pumping Level Below Land Surface
2 & Aer L His. pumped__ 32O GPM
) ft.  Afer Hrs. pumped GPM
What was grout weight? &), & LB/GAL
ft. After Hrs. pumped GPM
screen: [ perforated pipe [P Manutactured
REMARKS: ;
Diamet 16 IN Length —_ Zefoed  FEET
Material PV & v

Z7
Slot Size /2 Set From =2 Feet To /.0 { Feet

Slot Size Set From Feet To Feet
Slot Size Set From . Feet To Feet
Other inf

Was a packer or seal used? DYES gND
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Water Right permit no. 5540-3

3 | 55403
: ! : IR 3 3
SOUTH DAKOTA WATER WELL COMPLETION REPORT itas: ol 4
Location L B_Y X £tk SE: ] Twpél Ry G 2 Well Owner: 5 g (B
Ny ' < v
Courty North Name Ml« S R & (v SLE)
0 Az | | Address AT 3 Lon23 Vegpeeod S0 § 20
i o —_— —1— — Welt Log: Depth
Please mark well | | Formation From To
location with w E . N
g L% Lot Bnel o
- + o _l__ o~ 7 S an op 7 2. L2
I I L‘_l P ‘AJ { ,.2 : 3.6
— P LT N ¢ 2
. mite o
( s /C sl am J X ea J ﬁ' | 7 L2 ¢
Well Completion Date = il & 7 H
PROPOSED USE:
Domestic D Municipal D Test Holes
lrrigation O3 industrial J stock
Method of Drilling:
R Loy
CASING DATA P4 |
O steel i Prastic 1 other ;
If ather describe ‘ .
PIPEWEIGHT  DIAMETER rn&u TO | HOLEDIAMETER | ‘STATIC WATER LEVEL ) AR
o J 3 . , - ; . * T . 4
22 B/FYT 2 ___IN mFT[.LéA .22 IN | Jf flowing: closed in pressure 5 PSi
LB/FT IN FT Fr IN | GPM Bow through inch pipe
LB/FT IN FT FT IN | Controlled by [JValve [Reducers [Jother
LB/FT IN FT 3 IN | If other; specify
Can well be completely shut in?
GROUT: , ,
Was the well grouted? Pves Owo
i) WELL TEST DATA:
To what depth? 28 FEET
; - ) Pumped
What is grouting material? [ Z ey i _—
ite escribe:
If cement, number of sacks? i 1
; : ) i Ta—-- D other {
FRNuity yroigrceaine ”f‘a?a ez A8 =2 Pumping Level Below Land Surface ! !
W) ' )
7y 2.3t Atter ./ Hrs. pumped____ [ FOS _ GPM
s ft. After Hrs.  pumped : GPM
What was grout weight? & /.8 LB/GAL !
ft. After Hrs. pumped GPM
SCREEN: [l Perforated pipe  [(BManufactured " p
REMARKS: {
Diameter — /(. IN length ___£/Q  FEET |
Material Pre. flf %
Slat Size JO ©___ Set Fww Feet To L0 & Feet f
Slot Size Set From . Feet To Feet (
Slot Size Set From Feet To Fest y . (
[ PO B PR N ; 4
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Water Right permit no. 5541-3 (well 1 of 2)

'# 3 | DAakOTS WATER WELL CONIPL
SE 35 92 EZ
v UELS Suren sen/
LAY VER i s £P
Top o1l (3] L5
cloy Sand wmix S /L
fd £ine Sa, ! e
CoasSe 5‘»»\A1ﬁr~»€‘m4.~, 6d (G
£ o ¥a - 874" gz\q,lc M e 18
Be”
Ru.']‘ﬁﬂ.y
v M
_— . — W 48 -
/L w /e 20 '
et I i oG
> s x
" ze Pt ;
ol ¢ T; ' Lire shakt Fuchins
‘ o 7;'.:'.“" P\'p‘ ’, £ Puwﬁ Vﬁﬂd.
pu-»)Occ! Ra ] 120 O
wat vt ot waign® __J S0 5 VAL |
! G N 40
rve.
/o v 26 T /e
P _
v B4/
a/cf»';afﬂ

Myis

64‘/0(1-:\ € s /u f‘fpr\
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Water Right permit no. 5541-3 (well 2 of 2)

.

SOUTH DAKOTA WATER WELL COMPLETION REPORT

10-85
Location S&_W ML i Sec £ Twp, 2472 My sers2- L Well Owner:
C Natth Nome AL S SeReENMSFEN
ounty L RT 3 Kok 27X
_.LL‘¥ OO I | Address 77 aka Y VRl S O S
—_ —|—— _—_]— —1— — Well Log: Depth
Please mark well | x | Formation From To
location with w E . 2
an X" | | Z,m P4 o
. + . _L_ - P 2 /L
P
[ Soasd (Ve e 7iA o ]
I 7 Iy ,
- Cens gt den ol 4] 126
1 mile
Well Completion Date 3~ /% - & 2
PROPOSED USE:
D omestic O Municipal [J Test Holes
O Irrigation O industrial Stack
Method of Drilling:
Boaeny
CASING DATA:
O steer (4 Plastc [ other
If other describe
PIPEWEIGHT DIAMETER FROM T0 HOLE DIAMETER | STATIC WATER LEVEL 17 Feet
. v & o &
2¢e M &6 W _0 F 40 Pt PN | il tlowing: closed in g psI
LB/FT IN [ (S | IN | GPM flow through inch pipe
LB/FT IN 3 FRNR— ¢ IN | Controlled by [Jvaive [JReducers [ Other
LB/FT IN T i FY IN | If other; specily
Can well be completely shut in?
GROUT:
Was the well grouted? [Aves [Ino
' ’ WELL TEST DATA:
To what depth? b= _2 & FEET
- B Pumped
What is grouting 1?7 80 sy ? ) —
i ber of sacks? £ L v .
cement, number of sacks?
; " ¥ Cother
Descbroutingprocec e - 7 = Pumping Level Below Land Surface
. ror 2
v ¥ i et ke o Wi pumped_.__L_z___ GPM
- ft. After Hrs. pumped GPM
What was grout weight? J €6 LB/GAL
1. Atfter Hrs.  pumped GPM
SoREEN [ Pertorated pipe  IKIm d
_ REMARKS: it ca
Diameter & IN Length 8 FEET @?‘32’05/3
M rve 4+ WD
Slot Size _ &1 Set From _£U6_ Feet To L2 & Feet APR 1988
Slot Size Set From Feet To Feet
Slot Size Set From Feet To Feet
Other inf
Was a packer or seal used? DVES NO
It so, what naterial? This well was drilled under license #__3_“{_/_.
1] and location? And 1his report is true and accurate
Drilling firm | S RO LTI B Th A ey
Si of License R
Q..\yu L /\ Te AN
Was well disinfected upon completion? B&ves  [Ino 4

7

A ’
2t e

ves o
: 5

A
Explain _¢&. lear:e 2 0o P PM

Bacteriological analysis

=y N . ~

Signature of Well Owner:
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Water Right permit no. 6059-3

SN

gl o AR, o= 's [t I
TH Blduss voo tEi wv€ie b;uﬁt‘Lt'u‘-. REr o

©057-3

S
E"“'l“’"“é—h‘L Nl S'C—m—mumﬂu ﬁl‘l Weli Owner: FrMmceEs //e JNVE o
N N 8 ame:
O\k‘g f ’ Address: N_________ZCL&_‘_'MM__-._ :
Vlease mark well location with an "X |~ "+‘ Sl e ""' o i .
- f l . | wewos P
| | FORMATION FROM )
Well Completion Date - _+_ S i + - Cku ‘("L 8"” Q I 7——-—
| | .M_M -five /7. 175
o 0K » S ~ | GRAVU Ml 75 /06
1 ShA, griy W/ 109

LOCATION:
Jistance from nearest potential pollution source (septic tunk, abandoned well,

ieed lot, otc)? —40U0 . from __.50117 fie

{identify soutce)

| Saaditon] /T ékky | 107 | /0

2HOPOSED USE: i
[ oomestic/Steck O Municipsl [ Bu iese T Test Holes
12! lmgation O industria! O maction.. 0 Menitoring well
AETHOD OF DRILLING; i
62 0+ ory STATIC WATER LEVEL o 3 — Fent
If tlowing: closed in pressure s P8}
\SING DATA: ko
SING AT.A 0O steel 'Lg Plastic 1 ther GPM flow - —
ollies Cuntrolled by [ vaive O Redueers O Other PSRN
YIPEWEIGHT DIAMETER FROM HOLE DIAMETER T P GPM
ochHO ot JA W 0 v 1% B w : "
Can well be compietely shutin? .. e
LB/FT IN Y ame mull owaswessmssciN e g e
LB/FT N o el manoc il B AR IREN
e ot s e soend (3] Pumped Oescribe. ———
‘ROUTING DATA 3 Baited
Grout Type No. of Sacks Grout Weiziht From To =
2 T 28 b, R 120 1 3 owmer
Nogk (gara 12 v QO n S | Cumping Level Below Land Surface
Jescribe grouting procedure T/“/)‘Ll} 31l ft Aher L@ Hrs. pumped kOO _cPM
s fi. Alter Hes. pumped ~GPM
- install . Sgoe _GPM
SCREEN; (J Perforated pipe E Manufactured I pump installed, pump rate ~GPH
Diameter 12 IN Llength._ .. _YQ  reer| REMARKS
Vaterial PVC
ot Size 2060 sat fom— 2.3 __ Feetto _1[.3_ Feet
ther information
e This well was drifled under license # _é_é.(?._._w._‘_ s

JAS A PACKER OR SEAL useD? [J ves O wo

s0. what ial?

7

—— i i o s sttt |

- Drilling firm

And this report is true and accurate. : )
HAagugsipl- ifed , ci€

]

B oo
7/ s
l'\.) "

sseribe packer(s) and |

ISINFECTION: Was well disinfecied upon completion?
_ A YES, How

e WD, Why e

YR

Joratory sent to for wates
Jhty analysis

‘o3

Signatugd ol Lifense ﬂepmcn(auve

I M Y s . RECENED—

Signature of Well Owner or Equitable Property Hoider JAN
30 2803

WATER RIGHT
PROGRAM s
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