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Summary

During the summer of 1997, 12 mud rotary test holes were drilled, logged, and sealed at selected
locations in the eastern portion of Yellow Medicine County, west central Lyon County, and
northern Pipestone County. These test holes were drilled as the final phase of the Southwestern
Minnesota Groundwater Exploration Project 1996-1997. Previously, during the 1996 field
season 17 test holes were completed. The results of the 1996 test hole drilling were summarized
in a “Progress Report” that was submitted to the Minnesota Legislature. The purposes of the test
holes include: 1) finding the most productive aquifers in areas closest to the major public water
suppliers, and 2) obtaining geological information to help predict the locations of the best
aquifers for future use.

The test holes drilled during the summer of 1997 ranged in depth from 120 to 537 feet. All of
the test holes penetrated the Quaternary section. In addition, the upper portion of the Cretaceous
section was penetrated at locations where Cretaceous rocks were present.

In the eastern portion of Yellow Medicine County three of the six test holes penetrated 32 to 60
feet of fine to very coarse sand in the basal Quaternary. The depth to the top of this sand body
was approximately 150 feet below ground surface. The sand layers encountered in the test holes
are part of the one to two mile wide Wood Lake aquifer. This aquifer crosses the eastern portion
of Yellow Medicine County with a northwest-southeast orientation.

Two aquifer tests, conducted in 1976 and 1985, using wells in the Hanley Falls/Cottonwood area,
indicated Wood Lake aquifer transmissivities ranging from 73,430 gallons/day/foot (gpd/ft) to
264,970 gpd/ft. Hydraulic conductivities of 1,200 gallons/day/foot squared (gpd/ft squared) to
5,300 gpd/ft squared indicated this is a good aquifer.

Fifty-five cumulative feet of basal Quaternary sand were discovered in the Lyon County 42-2
test hole. The depth to the top of the sand layer was 323 feet. Very few deep wells or test holes
exist in this area. Therefore, the nature and extent of this sand body is unknown. Limited data
suggests this sand body is associated with a northwest-southeast sub-Quaternary drainage
pattern.

Sand layers of adequate thickness for groundwater production were not found in any of the four
121 to 294 foot deep test holes drilled near the Lincoln-Pipestone Holland Well Field. Based on
these results, additional test drilling to the deeper portions of the Quaternary near the Holland
Well Field is not recommended.






1.0 Introduction

The 1995 legislature funded this project from a proposal that was initiated by the
Minnesota Water Well Contractors Association. The purpose of the project is to help
characterize the geologic and hydrologic conditions in southwestern Minnesota where
water supplies are difficult to locate. The original name of the project was the “Grid
Drilling Program”. One of the exploration strategies considered during the early stages of
the project was to drill test holes at regularly spaced intervals or in a grid pattern. The test
holes, however, were located based on available geologic information. Therefore, the
name has been changed to the Southwestern Minnesota Groundwater Exploration Project
1996-1997. This report is the second volume of a two part set of reports. The first
volume titled “Progress Report” was issued in February 1997 (Berg, James A., 1997).

The legislature appropriated $50,000 from the General Fund to DNR Waters to be
matched by an equal amount of money from non-state sources for a total program budget
of $100,000 for the biennium. The non-state sources included: the City of Worthington,
City of Luverne, Rock County Rural Water System, Lincoln-Pipestone Rural Water
System, and the City of Marshall. The study area (Figure 1) was defined based on
regional geology and the locations of the water suppliers that chose to participate.
Specifically the project was designed to: 1) find potentially productive aquifers near the
major public water suppliers, and 2) obtain geological information to help predict the
locations of the best aqulfers for future investigations.

The purpose of this volume is to summarize information gathered during the 1997 field
season from portions of Yellow Medicine, Lyon, and Pipestone Counties. The test hole
drilling locations (Figure 2) were chosen based on regional subsurface geology that was
researched and compiled by DNR Waters for this project. The Minnesota Geological
Survey (MGS), the U.S. Geological Survey (USGS), the project participants, and a
consulting firm representing three of the participants reviewed the drilling plan and
provided suggestions. The regional subsurface geology and target areas were discussed
with all of these parties during the spring of 1996. -

2.0 Regional Geology

Previous work in the study area was reviewed prior to drilling in order to locate
promising test hole sites. Understanding the regional geology of the area was important
for locating areas suitable for test drilling and for interpreting the results of the test
drilling.




2.1 Stratigraphy

The general stratigraphy of the area is shown in Figure 3. The Precambrian basement
consists of hard igneous and metamorphic rock types. The upper layer of the
Precambrian bedrock in parts of the Yellow Medicine County has been weathered to a
whitish clay saprolite. The Precambrian basement is overlain by a soft bedrock layer
composed of Cretaceous shale, sandstone and silty marlstone units. The Cretaceous
bedrock is overlain by unconsolidated Pleistocene glacial sediments and other Quaternary
deposits. The Cretaceous sandstone and Quaternary sand layers were the primary target
formations of this project.

2.1.1 Cretaceous

The Cretaceous sedimentary rocks of southwestern Minnesota were deposited near the
eastern shore of a large inland sea (Setterholm, D.R., 1990). The floor of the inland sea
had very little topographic relief similar to the present land surface. The east-west
trending Sioux Quartzite Ridge which occurs in the southwestern portion of the study
area (Figure 4) was partly exposed during the Cretaceous period.

2.1.2  Quaternary

The Quaternary section consists of Pleistocene or glacial age sediments deposited from
8,000 years to 2 million years before the present (B.P.) and Holocene (recent post-glacial)
unconsolidated sediments. Quaternary sediment deposition was separated from
Cretaceous sediment deposition by a long period during which no deposition occurred
(unconformity). The Cretaceous deposits were exposed and eroded for a very long time,
creating a distinctive sediment layer just above the Cretaceous bedrock. This layer is
referred to in this report as the basal Quaternary (BQ) because it is found at the base of
the Quaternary. The exact age of this layer is unknown. The basal Quaternary sediments
are composed of unconsolidated sand and clay deposited in fluvial (stream deposits) and
lacustrine (lake deposits) settings.

- The remaining overlying portions of the Quaternary sediments can be divided based on

surface exposures and subsurface evidence indicating boundaries between till layers
(Patterson, 1995). The upper two units of Quaternary sediments (Units 1 and 2) in the
study area are composed predominantly of silty clay tills and outwash sands from
Wisconsin and Late Wisconsin advances of the Des Moines glacial lobe (Figure 5).
These units were deposited over most of the study area with the exception of Rock
County, southwestern Pipestone County, and extreme southwestern Lincoln County.
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The Pre-Wisconsin till/outwash units have been divided based on evidence from drill
cuttings indicating previous land surface exposure. Where driller’s or geologist’s logs
noted a change from an unoxidized color (such as gray) to an oxidized color (such as
yellow, yellow-brown or tan), the color change was interpreted as the upper contact of a
glacial unit that had previously been exposed to the land surface. In addition, thick sand
layers and boulder/cobble zones were interpreted as representing the top or near top of the
glacial till/outwash unit. At least three glacial till/outwash units (Units 3, 4 and 5) can be
identified in the Pre-Wisconsin section within the Lyon County study area. Perhaps, only
two Pre-Wisconsin or Pre Late Wisconsin till/outwash units exist in the Yellow Medicine
County study area.

2.1.3 Area Type Logs

Gamma and resistivity logs that represent typical geologic conditions in the area (type
logs) have been included from Yellow Medicine County/Wood Lake area (Figures 6 )
and the Lyon County/Three Mile Creek area (Figure 7). The stratigraphic designations
were made by referring to the geologist’s mud logs and by comparison with other gamma
and resistivity logs in the area. The gamma and resistivity logs are a continuous depth
records of the natural radiation and electrical resistivity of the subsurface formations
measured from inside the drill hole. The geologist’s mud log is a depth record of the
subsurface geology created by identifying pieces of rock and sediment in the drilling mud
that are circulated to the surface from the bottom of the drill hole. The till unit tops were
commonly identified by a lower gamma reading indicating a higher quartz sand content.
The higher quartz sand content was interpreted as evidence of deposition in an exposed
environment during a glacial recession.

The unit designations within Lyon County/Three Mile Creek area have been tentatively
correlated with units within the Burr Well Field/Lake Cochrane area (described in the
“Progress Report”) based on gamma/resistivity log similarities. For instance, that portion-
of the glacial deposits in the Lyon County/Three Mile Creek area identified as Unit 5 was
deposited by the same glaciation as a Unit 5 in the Burr Well Field/Lake Cochrane area.
No attempt has been made to correlate between these areas and other areas within the
region (Rock and Nobles Counties, Yellow Medicine County, or Pipestone County).

2.2 Topography

Much of the study area topography is depicted in the top layer (land surface) of Figure 4.
The region consists of a topographically high Prairie Couteau to the west where Lake
Benton, Pipestone, and Luverne are located, and a low relief, lower elevation surface in
the eastern portion of the area where Marshall and Worthington are located. The Prairie
Coteau strongly influences groundwater flow direction (Bradt, R., 1997). The Prairie
Coteau was created by deposition from successive glaciations and erosion of the
adjoining lowlands by glaciation (Patterson, C. J., 1995).
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3.0 Yellow Medicine County/Wood Lake Aquifer

3.1 Summary of Test Hole Information

The locations of the DNR test holes in this area are shown in Figure 8. Test hole depths
ranged from 190 to 239 feet. All the test holes were drilled into the saprolite layer
(weathered bedrock) which exists beneath the Quaternary section. Table 1 presents a
summary of the potentially productive sand layers that were encountered in the Yellow
Medicine County/Wood Lake area. The depth ranges of these intervals were determined
from drilling rates, lithology from cuttings (mud log or driller’s log), resistivity log
responses, and gamma log responses. A fast drilling rate is often a good indicator of
‘sand, sandstone, and gravel layers. A low gamma response (recorded by the line on the
right side of the log), interpreted in conjunction with the mud log, indicates a high quartz
sand content. These characteristics often correspond to material with good aquifer

‘potential. The electrical resistivity of the layers is recorded as the solid line on the left
portion of the log. The resistivity values are controlled by the groundwater chemistry and
the permeability/porosity of the layers. A high resistivity response often suggests that the
sand layer has good aquifer potential.

These test holes were located based on a sub-Quaternary topography map that was
created by the DNR from available well logs in the area. A buried valley, incised into the
sub-Quaternary surface, was believed to exist in the area. Three of the six test holes
drilled along this buried valley penetrated this 50 to 60 foot sand layer at the base of the
Quaternary. This sand layer will be referred to as the Wood Lake aquifer since the town
of Wood Lake is located directly over the aquifer (Figure 9).



Table 1 Glacial Drift Sand Layers/Yellow Medicine County

Depth  Elevation
Test Range Range Thickness

Hole # (feet) (Feet) (feet) Comments Unit
87-3 | 150-210 [ 899-839 60 Drilled very fast. Medium to Wood
coarse and very coarse sand. Low Lake

gamma response. aquifer

87-4 | 159-210 | 902-851 51 Drilled very fast. Very fine to Wood
coarse sand. Low gamma Lake

response. aquifer

87-6 | 151-183 | 902-870 32 Drilled very fast. Fine to coarse Wood
sand. Low gamma response. High | Lake

resistivity response. aquifer

3.2 Aquifer Distribution

The information from the test holes was used to revise and update maps (Figures 8 and 9)
that were created at the beginning of the project. Descriptions of Pleistocene exposures
near the confluence of the Yellow Medicine and Minnesota Rivers were provided by
Carrie Patterson of the Minnesota Geological Survey. The interpretations of these

- exposures are included on cross section C-C’. Selected cross sections have been included

in this report as Figures 10 through 12.

Cross section locations are shown on Figure 8. Prominent regional features are visible on

the cross sections. The Minnesota River Valley is shown on the northeast ends of the
cross sections. The Yellow Medicine Shear Zone (Chandler, Val W., 1991 ) is shown in
cross sections B-B’ and C-C’ as a graben-like feature. Portions of the buried valley may
have followed faults within the shear zone.

3.2.1 Sand Thickness Map - Wood Lake Aquifer

A simple sand thickness map of the Wood Lake aquifer, representing the area where sand
layers are 20 feet thick or greater, is shown in Figure 9. Many wells penetrate this aquifer
in the area, especially around Wood Lake. Most of these wells, however, were not drilled
through the entire thickness of the Wood Lake aquifer sand. Therefore, reliable
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interpretations of the sand thickness within the greater-than 20 foot contour cannot be
made with the information currently available. In areas where sand thickness data are
scarce, the trend of the main sand body was projected based on the underlying Pre-
Quaternary topography (Figure 8).

The maximum sand thickness within the valley is commonly 50 to 60 feet. The width of
the sand-filled portion of the valley ranges from less than a mile in the northwest portion
of the mapped area (southern Lac Qui Parle County) to approximately 2 miles in the
Wood Lake area.

3.3  Pumping Capacity and Water Quality

The results of two separate pumping tests of the Wood Lake aquifer in the Hanley
Falls/Cottonwood vicinity were available from the DNR Water Appropriation files. In
February 1976, a farm well with a 12 inch diameter screen set at a depth of 130 to 162
feet (915 to 883 feet elevation NGVD) on the Stanley Berg property, was test pumped by
representatives of the U.S. Geological Survey and the DNR. The well, located
approximately 2 miles west of Hanley Falls (Figure 9), was pumped for 24 hours at an
average rate of 299 gallons per minute (gpm). Water level data was collected from the
pumping well, and abandoned farm well located approximately one mile west of the Berg
well, and another farm well located approximately one mile south of the Berg well. The
transmissivities calculated at these three locations ranged from 174,490 gallons/day/foot
(gpd/ft) to 264,970 gpd/ft. Using an aquifer thickness of 50 feet, the hydraulic
conductivities range from 3,490 gallons/day/foot squared (gpd/ft squared) to 5,300 gpd/ft
squared.

A test production well completed in 1985 by the City of Cottonwood (PW-85-1) was
drilled approximately three miles north of the Cottonwood city limits. The well was
completed with a 10-inch diameter screen from 157 to 207 feet (903 to 853 feet elevation
NGVD). The well was test pumped at a rate of 840 gallons for 48 hours (B.A. Liesch
Associates, Inc., 1985). A water quality sample was collected at approximately 47.7
hours into the test. a

The late-time (100 to 2500 minutes) transmissivity value of 73,430 gpd/ft was calculated
observation well data (OBS-84-A) gathered 50 feet from the Cottonwood test production
well. Assuming an aquifer thickness of 60 feet, the hydraulic conductivity of the aquifer
in this area is approximately 1,200 gpd/ft squared. The hydraulic conductivities values
from the City of Cottonwood and Berg aquifer tests are in the middle to upper range for
clean sand (Freeze and Cherry, 1979) which indicates the Wood Lake is a good aquifer.



The water quality sample collected from the Cottonwood test production well during the
pumping test was analyzed for a wide range of parameters. Only total dissolved solids
(TDS) and sulfates are summarized for this report. TDS was calculated by summing the
reported constituents (total, as reported). The TDS and sulfate concentrations from the
test production well sample were 1,074 milligrams per liter (mg/1) and 820 mg/l,
respectively.



4.0 Lyon County/Three Mile Creek Area

4.1  Summary of Test Hole Information

Two test holes were drilled in this area at locations shown in Figure 13. Test holes 42-1
and 42-2 were drilled through the Quaternary sediments into the Cretaceous shaleto
depths of 538 and 520, respectively. Potential aquifer sand layers with thicknesses of 20
feet or greater are shown in Table 2. Unit names are shown for each layer based on
stratigraphy that was developed in the Burr Well Field/Lake Cochrane Area (Berg, James
A., 1997).

Table 2 Glacial Drift Sand Layers - Lyon County
Depth  Elevation

Test Range Range Thickness ,
Hole # (feet) (Feet) (feet) Comments Unit

42-1 | 90-126 1450-1414 | 36 Drilled fast. Medium to very coarse 3
sand with gravel. Low to medium
gamma response. Medium to high
resistivity response. '

42-2 | 55-107 | 1470-1418 |52 Drilled very fast except through 3
cobble zone. Gravel and coarse to
very coarse sand. Low gamma
response. High resistivity response.

42-2 |323-358 | 1202-1167 |35 Drilled very fast. Very fine to coarse | BQ
sand. Low gamma response. High
resistivity response.

42-2 |370-390 | 1155-1135 |20 Drilled very fast. Fine to very coarse BQ
‘ sand with gravel. Low to medium
gamma response. Medium to high
resistivity response.




4.2  Agquifer Distribution

The main objectives of test holes 42-1 and 42-2 were to search for thick basal Quaternary
sand layers or pre-Wisconsin glacial outwash channels associated with drainage off the
northeastern flank of the Sioux Ridge highlands. The distribution of sand layers within
the lower Quaternary or sub-Quaternary stratigraphic units should be associated with low
areas in the sub-Quaternary topography that are shown in Figure 13. Although data are
very scarce, the thick basal Quaternary sand layers encountered in test hole 42-2 appear to
be associated with a northwest-southeast trending buried valley shown on the sub-
Quaternary topography map (Figure 13).

An interpretation of the sub-Quaternary drainage pattern and a line showing the
northeastern boundary of basal Quaternary sediments are shown on the Figure 13 inset
map. The basal Quaternary northeastern boundary has been interpreted to correspond
with the Des Moines Lobe subglacial till boundary (Patterson, Carrie, J., 1995).
Presumably basal Quaternary sediments northeast of this line have been subglacially
eroded or completely reworked in the Des Moines Lobe scour area. The association of
basal Quaternary sand layers to pre-Quaternary topographic low areas are shown on cross
sections A-A’ (Figure 14) and B-B’(Figure 15).
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5.0 Pipestone County/ Holland Well Field Area

Our test drilling program in Pipestone County was centered around the existing Lincoln-
Pipestone Holland Well Field at the request of the Lincoln-Pipestone Rural Water
System. The well field consists of several wells which produce water from a shallow
alluvial aquifer associated with the North Branch Pipestone Creek. The purpose of the
test drilling in this area was to determine if deeper sand layers existed within the
underlying glacial till or at the base of the Quaternary section.

Throughout the Quaternary and Cretaceous Periods, this area has been near the
topographically highest portion of the region. Therefore, minimal sand deposits were

- expected to be associated with the glacial tills. No sediments at all were deposited or
preserved during the Cretaceous Period in this area. In an effort to find the best possible
locations for testing the basal Quaternary sediments, seismic refraction data was acquired
at six locations within a mile radius of the Holland Well Field (Figure 16). This data
revealed an undulating Precambrian bedrock surface at depths of approximately 100 to
150 feet below ground surface (Appendix 3). Test holes 59-1, 59-3, and 59-4 were
drilled over the lowest bedrock surface locations according to the seismic data. This
strategy was used to maximize the potential for finding sand at the base of the
Quaternary. Test hole 59-2 was located with available well data three miles east of the
Holland Well Field over a relatively thick Quaternary section.

The depths to the Precambrian in test holes 59-1, 59-3, and 59-4 (near the Holland Well
Field) ranged from 121 to 140 feet. Test hole 59-2 (located three miles east of the
Holland Well Field) penetrated the Precambrian Sioux Quartzite at 294 feet below ground
surface. No significantly thick sand layers were found in any of the test holes.
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6.0 Conclusions and Recommendations

This document is the second and final report of results from the Southwestern Minnesota
Groundwater Exploration Project 1996-1997. This volume contains results of test
drilling completed during the 1997 field season. This last phase of drilling included six -
190 to 239 foot test holes in the eastern portion of Yellow Medicine County, two - 520 to
538 foot test holes in west central Lyon County, and four - 121 to 294 foot test holes in
northern Pipestone County. The Yellow Medicine and Lyon County test holes were
drilled in cooperation with the City of Marshall Utilities. The Pipestone County test
holes were drilled in cooperation with Lincoln-Pipestone Rural Water.

Test drilling in eastern Yellow Medicine County helped define and characterize the basal
Quaternary Wood Lake aquifer. The top of the aquifer was encountered at depths of 150
to 159 feet below ground surface at three of the six DNR test hole locations. The main
portion of the Wood Lake aquifer consists of 50 to 60 feet of fine to very coarse sand.

The thickness, sand grain size, and areal extent of the Wood Lake aquifer suggests it

- should be able to produce large volumes of water at high pumping rates. Two pumping

tests conducted in the Hanley Falls/Cottonwood area indicate aquifer transmissivities of
73,430 gpd/ft to 264,970 gpd/ft. Assuming and aquifer thickness of 50 to 60 feet, the
hydraulic conductivity of the aquifer in this area ranges from 1,200 gpd/ft squared to
5,300 gpd/ft squared. These values indicate an aquifer capable of supplying the high
volumes of water required by municipalities and rural water suppliers. The TDS and
sulfate concentrations from the City of Cottonwood test production well water sample
were 1,074 mg/1 and 820 mg/l, respectively.

Fifty-five cumulative feet of basal Quaternary sand were discovered in the Lyon County
42-2 test hole at a depth of 323 feet. The sand body consisted of two layers of fine to
very coarse sand separated by a 12 foot thick clay layer. Very few deep wells or test
holes exist in this area. Therefore, the nature and extent of this sand body is unknown.
Limited data suggests this sand body is associated with a northwest-southeast pre-
Quaternary drainage pattern. Additional test drilling will be required to determine the
basal Quaternary aquifer potential in this area.

Sand layers of adequate thickness for groundwater production were not found in any of
the four 121 to 294 foot deep test holes drilled near the Lincoln-Pipestone Holland Well
Field. This area has been near the topographically highest portion of the region
throughout the primary periods of sand deposition (Cretaceous and Quaternary).
Therefore, the relative lack of sand in the Quaternary section is not surprising. Based on
these results, additional test drilling to the deeper portions of the Quaternary near the
Holland Well Field is not recommended.
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Aquifer

Cretaceous
Fluvial
Formation

Gamma/
resistivity log

Glacial till

Groundwater

Hydraulic

~ conductivity

Lacustrine

Lithology

Glossary

A formation, group of formations, or part of a formation that
contains sufficient saturated permeable material to yield
economical quantities of water to wells and springs.

A period that lasted from 136 million years to 64 million years
before the present.

Pertaining to streams and the deposits and landforms produced by -
streams.

A rock unit distinguished from adjacent deposits by some common
character such as composition or origin.

A continuous depth record of the natural radiation and electrical
resistivity of the subsurface formations measured from inside the
drill hole. Low gamma readings and higher resistivity readings
together may suggest that an aquifer is present.

Unsorted and unstratified glacial material, generally
unconsolidated, directly deposited by and underneath a glacier
without subsequent reworking by meltwater. Consisting of a
heterogeneous mixture of clay, silt, sand, gravel, and boulders
ranging widely in size and shape.

The water contained in interconnected pores in an aquifer.

A coefficient of proportionality describing the rate at which water
can flow through a permeable medium. Specifically, the flow rate
of a water volume per unit of time through a given cross sectional
area (i.e. gallons/day/square foot). A larger number indicates a

better aquifer.

Pertaining to lakes and the deposits and landforms prdduced by
lakes.

The composition of a rock or formation.
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Mud log

Outwash

Permeability

Porosity

Pleistocene

Precambrian

Quaternary

Sandstone

Shale

Sulfate

Stratigraphy

A depth record of the subsurface geology created by identifying
pieces of rock and sediment in the drilling mud that are circulated

to the surface from the bottom of the drill hole.

Stratified sand and gravel removed or washed out from a glacier by
meltwater streams and deposited in front of or beyond the end

‘moraine or the margin of an active glacier.

The property or capacity of porous rock, sediment, or soil for
transmitting a fluid; it is a measure of the relative ease of fluid flow
under unequal pressure. The more permeable the formation, the
better it functions as an aquifer.

The percentage of the bulk volume of a rock or soil that is
occupied by water or air filled voids, whether isolated or
connected. Higher porosity values that are connected indicate a
better aquifer.

The first époch of the Quaternary Period. Characterized by the
spreading and recession of continental ice sheets.

The earliest geologic era covering all the time before the Cambrian
Period (570 million years before present).

A latest period of time in the stratigraphic column occurring 0 to 2
million years before the present. This period consists of glacial
(Pleistocene) and post-glacial (Holocene) deposits.

A bedded sedimentary rock composed largely of sand grains which
are cemented together by various binding materials such as silica
or calcite.

A fine grained sedimentary rock formed by the consolidation of
clay, silt, or mud. It is characterized by finely laminated structure.

Dissolved mineral found in some groundwater composed of one
sulfur atom and four oxygen atoms. Derived from the dissolution
of gypsum or anhydrite. Higher values indicate water that is less
desirable for general use without treatment.

- The study of stratified rocks or sediments especially their sequence

in time, the character of the rocks or sediments and the correlation
of beds in different localities.

15



Tepography

Transmissivity

Wisconsin

| aquifer.

Representing the surface features of a region including its relief,
lakes, and rivers etc.

The rate at which water is transmitted through a unit width of an
aquifer, under a unit hydraulic gradient, extending the full
saturated height of the aquifer. A larger value indicates a better

The last glaciation of the Pleistocene Epoch.

16
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Flgure 5 Des Moines lobe glacier in Minnesota during the Late
Wisconsin (Modified from Wright, H.E. 1972)
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Appendix 2
Drilling Logs and Sealing Records






Drilling Log - Minnesota Department of Natural Resources

Page 1 of 1

Site ID#: 87-1

County: Yellow Medicine

Geologist: Jim Berg

Driller: George Grim - LTP

Date: 5/20/97

Drilling Method: 6" mud rotary

Location: T114N R41W Section 10 DDDBAA

Depth (ft) Description Thickness | Drilling Notes
0 Clay, silty, sandy, yellow brown 23
23 Clay, silty, sandy, gray 47
70 Clay, silty, sandy, gray, with sand layers 5 very fast
75 Clay, silty, sandy, gray 77
152 Sand, medium to very coarse with layers of gray 17 rough 162'-
clay. Cobbles from 162' to 169'. 169'
169 Clay, silty, sandy, gray 8
177 Clay, white with angular quartz grains (weathered 54
bedrock)
231 Bottom of hole very slow and

rough

Interpreted from geologist’s mud log and the
gamma-resistivity log




Drilling Log - Minnesota Department of Natural Resources Page 1 of 1

Site ID#: 87-2 County: Yellow Medicine
Geologist: Jim Berg Driller: George Grim - LTP
Date: 5/22/97 ' Drilling Method: 6" mud rotary

Location: T114N R41W Section24 BCCBCC

Depth (ft) Description Thickness | Drilling Notes

0 Clay, silty, sandy, yellow brown 5

5 Clay, silty, sandy, gray 46

51 Sand and gravel with abundant dark gray shale 6
| clasts

57 Clay, silty, sandy, gray 7

64 Clay, silty, sandy, gray, with abundant thin clay 48
layers

112 Clay, silty, sandy, gray. Sand @ 142'-144' 53

165 Clay, white to whitish green (weathered bedrock) 35

200 Bottom of hole

Interpreted from geologist’s mud log and the
gamma-resistivity log




Drilling Log - Minnesota Department of Natural Resources Page 1 of 1

Site ID#: 87-3 County: Yellow Medicine
Geologist: Evan Drivas Driller: George Grim - LTP
Date: 5/27/97 Drilling Method: 6" mud rotary

Location; T114N R40W Section21 DDDDDA

Depth (ft) Description Thickness | Drilling Notes

0 Clay, silty, sandy, brown 15

15 Clay, silty, sandy, gray 35

50 Cobbles 1 very slow

51 Sand, fine to medium : 16

67 Clay, silty, sandy, gray 83 rough 70’

150 Sand, medium to coarse 50

200 Sand, medium to very coarse 10

210 Clay, white (weathered bedrock) 30

240 Bottom of hole

Interpreted from geologist’s mud log and the
gamma-resistivity log




Drilling Log - Minnesota Department of Natural Resources

Page 1 of 1

Site ID#: 87-4

County: Yellow Medicine

Geologist: Jim Berg

Driller: George Grim - LTP

Date: 6/3/97

Drilling Method: 6" mud rotary

Location: T114N R39W Section 24 DDDDDD

Depth (ft) Description Thickness | Drilling Notes
0 Clay, silty, sandy, yellow brown 24
24 Clay, silty, sandy, gray 32
56 Clay, silty, sandy, gray, with abundant sand layers 25
81 Sand, very fine to very coarse 9
90 Clay, silty, sandy, gray 69 chatter @
130'
159 Sand, very fine to coarse 51
210 Bedrock, weathered angular pieces with greenish 7 Rough and
white clay @ 214'-217'. slow
217 Bottom of hole

Interpreted from geologist’s mud log and the
gamma-resistivity log




Drilling Log - Minnesota Department of Natural Resources

Page 1 of 1

Site ID#: 87-5

County: Yellow Medicine

Geologist: Jim Berg/Evan Drivas

Driller: George Grim - LTP

Date: 5/30/97

Drilling Method: 6" mud rotary

Location: T113N R39W Section 2 ADDDDD

Depth (ft) Description Thickness | Drilling Notes
0 Clay, silty, sandy, light brown 20
20 | Clay, silty, sandy, gray 58 chatter 35'-40'
78 Sand, medium to coarse with abundant layers of 17
gray clay
95 Clay, silty, sandy, gray 60 chatter 130'
155 Clay, soft, black, organic, not calcareous 8
163 Clay, greenish white (weathered bedrock) 27
190 Bottom of hole

Attempted gamma-resistivity log. Tool could not
pass 50 foot depth.




Drilling Log - Minnesota Department of Natural Resources

Page 1 of 1

Site ID#: 87-6

County: Yellow Medicine

Geologist: Evan Drivas

Driller: George Grim - LTP

Date: 5/29/97

Drilling Method: 6" mud rotary

Location: T113N R39W Section 3 BAAAAA

Depth (ft) Description Thickness | Drilling Notes
0 Clay, silty, sapdy, light brown 20
20 Clay, silty, sandy, gray, sand @ 37'-38' 43
63 Sand 2
65 Clay, silty, sandy, gray 86 chatter 70'-
80", 95'-105
151 Sand, fine to coarse 32
183 Clay, white to greenish gray (weathered bedrock) 37
220 Bottom of hole

Interpreted from the geologist’s mud log and the
gamma-resistivity log.




Drilling Log - Minnesota Department of Natural Resources Page 1 of 1

Site ID#: 42-1

County: Lyon

Geologist: Jim Berg/Tom Gullett

Driller: George Grim- LTP

Date: 7/2/97

Drilling Method: 6" mud rotary

Location: T111N R43W Section 27 CBBBBA

Depth (ft) Description Thickness | Drilling Notes
0 Soil, dark gray 2 |
2 Sand, coarse with gravel 49
51 Clay, silty, sandy, gray 75
90 Sand, medium to very coarse with gravel 36
126 Clay, silty, sandy, gray 27 Rock @144’
153 Sand, coarse with gravel 9 Rock @153'
162 Clay, silty, sandy, gray 58
220 Sand, coarse to very coarse 13
233 Clay, silty, sandy, gray 147
380 Clays, silty, sandy, gray with 2' to 5' thick 54
interbedded sand layers
434 Shale, black with white clay layers 9
443 Siltstone and dark gray shale (Niobrara) | 77

520 Shale, dark gray

19

539' Bottom of hole

resistivity log.

Interpreted from geologist’s mud log and gamma -
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Page 1 of 2

Site ID#: 42-2

County: Lyon

Geologist: Jim Berg

Driller: George Grim - LTP

Date: 6/4/97

Drilling Method: 6" mud rotary

Location: T111N R43W Section 27 ADDDCA

Depth (ft) Description Thickness [ Drilling Notes
0 Clay, silty, sandy, yéllow brown 14
14 Clay, silty, sandy; gray 41
55° Gravel and coarse to very coarse sand. Cobbles 52 very slow and
102'-107' | rough 99-109'
107 Cobbles 2
109 Clay, silty, sandy, gray 31
140 Clay, silty, sandy, gray, with sand layers 24
164 Clay, silty, sandy, gray. Cobble @ 199’ 102
266 Clay, soft brown (lake sediment) 3
269 Clay, silty, very sandy, gray 54
323 Sand, very fine to coarse. Cobble @ 323' 35
358 Clay, silty, sandy, gray 12
370 Sand, very fine to very coarse with gravel 20
1390 Clay, silty, sandy, gray 12
402 Sand 6
408 Clay, silty, sandy, gray 7
415 Sand 5
420 Shale, soft, dark gray 8
428 Siltstone and dark gray and olive gray shale 75 rough @ 439’
(Niobrara)
503 Shale, olive gray 17

520 Bottom of hole
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County: Lyon

Geologist: Jim Berg

Driller: George Grim - LTP

Date: 6/4/97

Drilling Method: 6" mud rotary

Location: TI1IN R43W Section 27 ADDDCA

Depth (ft) Description Thickness | Drilling Notes
455 Shale (no sample return - Niobrara) 27 very fast
482 Shale, soft, dark gray and olive gray 38 |
520 Bottom of hole

Interpretation from geologist’s mud log and
‘| gamma-resitivity log.
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 Site ID#: 59-1_

County: Pipestone

Geologist: Tom Gullett

Driller: George Grim- LTP

Date: 7/23/97

Drilling Method: 6" mﬁd rotary

Location: T107N R45W Section 7 DCDCDC

140 Quartzite, weathered, light pink

Depth (ft) Description Thickness | Drilling Notes

0 Soil, black 1

1 Clay, silty, sandy, brown 2

3 Clay, silty, sandy, olive gray 17

20 4 Clay, silty, sandy, yellow to olive brown 95
115 Clay, silty, sandy, gray 20 Rough @ 127
135 Clay, silty, sandy, olive brown with quartzite 5 Rough @ 135

fragments. Thin white clay layer @ 140'
4

144 Bottom of hole

resistivity log.

Interpreted from geologist’s mud log and gamma -
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| siteID#: 59-2

County: Pipestone

SR %_ S
Geologist: Jim Berg

Driller: George Grim- LTP

Date: 7/16/97

Drilling Method: 6" mud rotary.

Location: T107N R45W Section 10 ABBAAB

Depth (ft) Description Thickness | Drilling Notes
0 Clay, silty, sandy, brown 65
65 Clay, silty, sandy, gray 5
70 Clay, silty, sandy, yellow brown with a few sand 45
layers @ 95-100'
115 Clay, silty, sandy, gray 15
130 Clay, silty, sandy, yellow brown to grayish yellow 50
brown '
180 Clay, silty, sandy, gray 10
190 Clay, gray (lake clay?) 5
195 Clay, silty, sandy, yellow brown 10
205 Clay, silty, sandy, gray to dark gray 75 fast drilling
205'-215'
280 Clay, silty, very sandy, dark gray 14 fast drilling
280'-290'
294 Quartzite, pink, hard
294 Bottom of hole

Interpreted from geologist’s mud log and gamma -
resistivity log.
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Tsite1ps: 593 - =

County: Pipestone

i

Geologist: Tom Gullett

Driller: George Grim- LTP

| Date: 7/22/97

Drilling Method: 6" mud rotary

Location: T107N R45W Section 6 CCCCCC

Depth (ft) Description Thickness | Drilling Notes
0 Soil, dark gray 3
3 Clay, silty, sandy, light brown to olive yellow 27
brown :
30 Clay, silty, sandy, gray 30
60 Clay, silty, sandy, yellow brown to brown 35
95 Gravel and small cobbles 5
100 Clay, silty, sandy, yellow brown 31
131 Quartzite, weathered, whitish pink _, 3
134 Bottom of hole

Interpreted from geologist’s mud log and gamma -
resistivity log.
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| Site ID#: 59-4 - County: Pipestone

Gébi%bgist: Tom Gulle{t

Driller: George Grim- LTP

Date: 7/24/97

Drilling Method: 6" mud rotary - spade bit

Location: T107N R46W Section 12 BAA

Depth (ft) Description Thickness | Drilling Notes
0 Soil, black 3
3 Clay, silty, sandy, olive brown 32
35 Clay, silty, sandy, gray 25
60 Clay, silty, sandy, yellow brown to olive brown 25
85 Clay, silty, sandy, gray 30
115 Clay, silty, sandy, olive brown with abundant 6
pebbles ’
121 Quartzite, weathered, pink 1

122

Bottom of hole
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FARGO, N.D.
HUTCHINSON, MN.

DRILLERS LOG

Drilled for __Minnesota DNR _ By _Hutchinson Office
Location of Test Hole _ID_# 87-1 Yellow Medicipne Co 114 41 10 DDB

. Test Hole No. 1 Well No.
Size of test hole 6% ____Date started __5/19/1997 .Date completed._ 5/20/1997 Total Hours

FORMATIONS DRILLED

TYPE OF FORMATION COOLISR :;A\;I‘Lig A$NV3|'E12T TH'CC')(;‘ESS
FORMATION DEPTH DEPTH FORMATION
Top soil ‘ ‘ black 0 3 3
Clay w/sand _ brown 3 21 18
Clay w/sand ' ' gray 21 29 8
Clay w/coarse sand gray 29 63 34
Rock black 63 63% 5
Clay w/coarse sand gray 63% 72 8%
Sand (Coarse) gray/black 72 73% 1%
Coarse sand w/clay gray 73% 82 8L
Clay w/coarse sand gray 82 123 41
Sandy clay gray 123 154 31
sand (Coarse and dirty) ' gray/black | 154 164 10
Sand (Coarse) : gray/black 164 170 6
Rock white 170 172 2
Gravely clay colored 172 174 2
Rock white 174 177 3
e

Signed____George Grimm Drille




| |
FARGO, N.D. N | E
HUTCHINSON, MN, ! |
——-s;u-—---—sls)-(«
Sec.10 Tl 114 ' R _41
DRILLERS LOG
Drilled for __Minnesota DNR By _Hutchipson . Office
Location of Test Hole 1D # 87-1 (2) Yellow Medicine Co 114 41 10 DDB :
— : Test HoleNo. — 2 ___Well No.
Size of test hole %" Date started _3/19/1997 Date completed.— _3/20/1997 Total Hours
FORMATIONS DRILLED
rvee o romeATon cen | g | pom, | mecgyes
FORMATION DEPTH DEPTH FORMATION
Top soil black 0 2 2
Sandy clay brown 2 23 21
Clay w/sand gray 23 64 41
Clay w/coarse sand gray 64 73 9
Gravely clay gray 73 14 1
Sandy clay gray 14 109 35
Sand (Coarse) black/gray 109 110 1
Gravely clay gray 110 112 2
Sandy clay gray 112 137 25
Sand (Coarse) colored 137 139 2
Sandy clay gray 139 155 16
Sand (Coarse) colored 155 160 2
Sandy clay gray 160 164 4
Gravely clay colored 164 165 1
Rock white 165 167 2
Sandy clay gray 167 171 4
Rock colored 171 172 1
Gravely clay gray 172 182 10
Sandy clay (Coarse) Coiored 182 193 11
Quartz clear 193 228 19
Quartz white/green| 298 231 3
Signed____George Grimm Driller
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FARGO, N.D.
- HUTCHINSON, MN.
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Sece. 24 T 114 _R__4l
DRILLERS LOG |

Drilled for Minnesota DNR By _Hutchinson Office
Location of Test Hole . ID # 87-2  Yellow Medicine Co 114 4] 24 BCC
T%théNom_é_____Mana
Size of test hole 6% _ Date started __2/22/1997 Date completed__5/23/1997 Total Hours
FORMATIONS DRILLED
COLOR STARTED ENDED THICKNESS
TYPe oF FonuATON rondlon | AL | AL | e
Top soil : ) black 0 3 3
Sandy clay ‘ brown 3 13 10
Sandy clay ' B gray 13 . 51 38
Gravely shale | black | 51 56 5
Sandy Clay _gray 56 59 3
Gravely clay - _gray/black 59 72 13
Sand (Coarse) colored 72 81 9
Rock white 81 82 1
Sandy clay gray 82 93 11
Sand ' ‘gray 93 99 6
Sandy clay gray 99 144 45
Sand ' . gray 144 146 2
Sandy clay gray 146 162 16
Shale gray 162 176 L4
Clay white 176 180 4
Clay green 180 200 20

Signed____George Grimm Driller

,ames man



Minnesote DNR

FARGO, N.D.
HUTCHINSON, MN.

DRILLERS LOG

Z -
|
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——

Hutchinson

FORM #30

Drilled for By Office
Location of Test Hole __ID # 87-3 Yellow Medicine Co. 114 40 21 ADDD
Test Hole No. —% ____Well No.
Sheofﬂsthde__iﬁﬂ_._.Dmesmnmd 5/27/1997 Date completed _ 5/29/1997 Total Hours
FORMATIONS DRILLED |
rvPE oF FonuaTioN o | e [ om | meepes
FORMATION DEPTH DEPTH FORMATION
Top soil black 0 3 3
Sandy clay brown 3 21 18
Sandy clay i gray 21 151 130
Sand gray 151 183 32
sandy clay gray 183 187 4
Sandy clay tan/white | 187 191 4
Sandy clay green 191 220 29
Signed____George Grimm Driller




FARGO, N.D.
HUTCHINSON, MN.
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DRILLERS LOG

Drilled for __Minnesota DNR By _Hutchinson Office
Location of Test Hole ._LD. # 87-4 Yellow Medicine Co. 114 40 24 DDC
Test HoleNo..Z______ Well No.
Size of test hole.. 64" __ Date started __6/3/1997 Date completed . _6/3/1997 Total Hours
FORMATIONS DRILLED
TYPE OF FORMATION COoLé)R i;AVl;ICiDT A$N\$$|I:T THICg'P:JESS
' FORMATION DEPTH DEPTH FORMATION
Top soil ) black 0 1 1
Sandy clay brown 1 24 23
Sandy clay ’ ‘ gray - 24 ‘ 56 32
sand (Dirty) gray 1 se 58 2
Sandy clay gray 58 68 10
Sand & clay lenses ; gray 68 75 7
Sandy clay gray 75 85 10
Sand (Dirty) w/ little clay gray 85 94 9
Sandy clay gray 94 160 66
Sand (Dirty) brown 160 164 4
sand | | brown 164 211 47
Rock colored 211 217 6

Signed____George Grimm Driller

EMADA 8N
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FARGO, N.D. N | i
HUTCHINSON, MN. ! i
-~-SW-—-~-- SE -—
i !
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Sec 2. __T 113 _R__39
DRILLERS LOG
Drilled for Minnesota DNR By _Hutchinson Office
Location of Test Hole . ID # 87=5 Yellow Medicine Co 11339 2 ADA
Test HoleNo. __6_____ Well No.
Size of test hole 6% ___ Date started 5/30/1997 Date completed__6/2/1997 Total Hours
FORMATIONS DRILLED
COLOR STARTED ENDED THICKNESS
TYPE OF FORMATION OF AT WHAT AT WHAT OF
FORMATION DEPTH DEPTH FORMATION
Top soil black 3 3
Sandy clay brown 20 17
Sandy clay gray 20 24 4
Gravely clay gray 24 32 8
Sandy clay gray 32 56 24
Rock white 56 57 1
Sandy clay gray 57 74 17
Sand (Dirty) gray 74 76 2
Sandy clay gray 76 78 2
Sandy clay (Coarse) gray 78 157 79
Clay black 157 159 2
Sandy clay gray/black | 159 167 8
Sandy clay white 167 180 13
Signed Geirge Grimm

Dri‘Her .
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Scw.. 3. __T113 R __39 _.

DRILLERS LOG

Drilled for __Minnesota DNR By __ Hutchinson Office
ID # 87-6 Yellow Medicine Co. 113 39 3 BAB

Location of Test Hole .

Test Hole No. __2______.Well No.
Size of test hole 6% ___ Date started __3/29/1997 Date completed _ _5/29/1997 Total Hours
FORMATIONS DRILLED
TYPE OF FORMATION C%LFOR ISK;AV’;DT-!EA"} AE’NVBSET TH'CSI?ESS
FORMATION DEPTH DEPTH FORMATION
Top soil ‘ black 0 2 2
Clay brown 2 12 10
_Sandy clay ‘ ‘ brown 12 16 4
Sandy clay gray 16 46 30
Gravely clay gray 46 48 2
_Sandy clay gray 48 52 4
Rock colored 52 23 1
_Sand colored 53 69 16
Sandy clay gray 69 126 57
Rock white 126 127 1
Gravely clay gray 127 134 7
Gravel colored 134 140 6
Sandy clay : gray 140 151 11
Sand . gray 151 212 61
sandy clay white 212 220 3
i

Signed George Grimm Drille




FARGO, N.D.
HUTCHINSON, MN.

DRILLERS LOG
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Sec.27 1 111 R __43 _

Drilled for __Minnesota DNR By _Hutchinson .Office
Location of Test Hole LD # 42-1 Lyon county 111 43 27 CBR
Test Hole No. 9 Weil No.
Size of test hole 83" ___Date started __7=2-1997 Date completed _ 7=11-1997 Total Hours
FORMATIONS DRILLED
TYPE OF FORMATION COOLS R i;A\::&g AE'N\SFE{gT TH'CC’)(;‘ESS
FORMATION DEPTH DEPTH FORMATION
Top soil black 0 1
Gravely clay brown 1 4 3
Gravel colored 4 56 52
Sandy clay coarse gray 56 94 38
Sand & gravel colored 94 129 35
Sandy clay gray 129 134 b}
Sand coarse colored 134 135 1
Sandy clay w/pebbles gray 135 144 9
Rock white 144 145
Sandy clay rocky _gray 145 158 13
Sand colored 158 161 3
Sandy clay w/pebbles gray 161 224 63
Sand coarse colored 224 236 12
Sandy ‘clay w/lenses gray 236 249 13
Sandy clay pebbly gray 249 351 102
Sandy clay fine gravy 351 379 28
Sandy clay w/lenses gray 379 391 12
Sandy clay rocky ray 391 442 51
Shale & hard pan black/gray | 442 539 97
Signed___George Grimm

Driller
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Sec. 27 7 111 R __43 _
DRILLERS LOG
Drilled for __Minnesota DNR By _Hutchinson Office
Location of Test Hole 1D i 42-2 Lyon Co 111 43 27 ADD
Test HoleNo. 8 Well No.
Size of test hole 6% ___Date started __6/4/1997 Date completed__ 6/6/1997 Total Hours
FORMATIONS DRILLED
TYPE OF FORMATION C%LFOR i;AV'I‘:lEADT A$N\352T THIC(!)('P:ESS
FORMATION DEPTH DEPTH FORMATION
Top soil black 0 2 2
Sandy clay brown 2 9 7
Gravel brown 9 10 1
Sandy clay yellow 10 14 4
Sandy clay gray 14 16 2
Sandy clay yellow 16 19 3
Sandy clay gray 19 57 38 %
Gravel colored 57 72 15 |
Gravel & clay layers gray 72 80
Gravel colored 80 107
Rock white 107 108
Sandy clay gray 108 146
Sandy clay (Coarse) gray 146 180
Sandy clay gray 180 267
Sand | white 267 271
Sandy clay gray 271 295
Sandy clay (soft) gray 295 340
sand (Dirty) gray 340 369
Clay gray 369 371
sand (Dirty & coarse) little clay _gray 371 390
Rocky clay gray 390 438
‘Sandy clay (Coarse) colored 438 467
Sandy clay w/shale gray/black| 467 519

Signed

George Grimm
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Sece. 7o T 107 R ___45.

Drilled for _Minnesota DNR By __Hutchinson Office
Location of Test Hole _LD# Pipestone county 107 45 7 CBD
Test Hole No. — 12 Well No.
Size of test hole ' _Date started 71=23-97 Date completed _ _7=24-97 Total Hours
FORMATIONS DRILLED
rvpe oF FonwATion A
FORMATION DEPTH DEPTH FORMATION
Top soil black 0 3
Sandy clay brown - 3 4 1
Gravely colored 4 1
Sandy clay brown 5 15 10
Sandy clay ray 15, 21 6
Sandy clay brown 21 32 11
Sandy clay reen/brown | 32 b4 12
Sandy clay gray layers brown 44 112 68
Sandy clay ray 112 127 15
Sandy clay white/eray 127 136 9
Rock red 136 137 1
Sandy clay brown/tan 137 140 3
Rocky sandy clay red/white/grhy 140 143 3
Signed__George Grimm Driller
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FARGO, N.D.
HUTCHINSON, MN.

Secw...10.. T 107 . .R .45 _. .

DRILLERS LOG
Minnesota DNR ~ HUTCHINSON

Drilled for By Office
Location of Test Hole ._ID# 59-2 Pipestone county 107 45 10 ABB
Test Hole No. 10 Well No.
Size of test hole 6 1/4:_.Date started /-14-97 Date completed_7—21—97 Total Hours
FORMATIONS DRILLED
reve oF FomATION R
FORMATION DEPTH DEPTH FORMATION
Top soil : ‘ Black 0 1 1
Clay vellow & brgwn 1 23 22
Sandy clay | ‘ : Brown gray 52 61 9
Sandy clay oray 61 71 10
Sandy clay _ » brown 71 97 26
Sandy clay ray 97 126 29
Sandy clay brown 126 147 21
Sandy clay ray 147 164 17
Sandy clay brown/gray 164 294 130
Rock red 294 295 1

Signed___George Grimm Drille
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Sec.. 6 1 107 R __45 _

DRILLERS LOG

Drilled for __Minnesota DNR By Hutchinson Office

Location of Test Hole . ID# 59-3 Pipestone county 107 45 6 cccccee

Test Hole No. 11 Well No.
"
Size of test hole._6_lL4._Date started 1-22-97 Date completed _ 7-22-97 Total Hours

FORMATIONS DRILLED

TYPE OF FORMATION o ATWHAT | ATwHAT | R
FORMATION DEPTH DEPTH FORMATION
Top soil ) black 0 3 3
Sandy clay brown 3 36 33
Sandy clay layers ' : gray/brown 36 42 12
Sandy clay gray ' 42 65 17
Sandy clay brown/green|{ 65 95 30
Gravely sand colored 95 97 2
Sandy. clay . brown 97 131 34
Rock . ‘ red 131 134 3

Signed__George Grimm Driller
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Sec. . 12 7 _107 R._46_.

DRILLERS LOG

Drilled for __Minnesota DNR ' By Hutchinson Office
ID# 59-4 Pipestone county 107 46 12 BAA

Location of Test Hole .

Test Hole No. 13 Well No.

1"
Size of test hole_i_lu.*,..oate started 7-24-97 Date completed _ 7-25-97 Total Hours

FORMATIONS DRILLED

TYPE OF FORMATION o 0F AwHar | aTwhRar | OR
FORMATION DEPTH DEPTH FORMATION
Top soil ’ black 0 3 3
Sandy clay brown 3 41 38
Sandy clay : gray 41 59 18
Sandy clay brown/gray 59 74 15
Clay pray 74 99 5
Sandy clay ’ ' brown 99 87 8
Clay oray 87 101 14
Sandy clay brown 101 105 4
Clay oray 105 120 15
Sandy clay Wwhite/gray 120 121 1

Rock : red 121 122 1

\
| . ‘Signed___George Grimm Driller



MINNESOTA DEPARTMENT DF HEALTH

Minnesota Well and Boring

3 i §
BORING LOCATION Seali i 107 iy
[ weLL OR ealing No. 'H RSN
e WELL AND BORING SEALING RECORD ;% T 2299002
Minnesota Statutes, Chapter 103! or W-series No.
1‘11“ mm . P (Leave blan« if not know.n) !
Township Name Township No. | Range No. | Section No. | Eraction (sm. - ig.}{ Date Sealed Date Well or Soring Constructed
4 Y% i
114 41 10 BB 'SE “SE‘| 5/20/1997 5/19/1997
Numerical Street Address or Fire Number and City of Well or Boring Location
Depth Betore Sealing L JL #|OrgraiDepr Y w
Show exact |ocat|on of well or boring Sketch m'tq‘a of WeH or boring | AQUIFER(S) STATIC WATER LEVEL
in section grid with""X". lpcan‘on, §howing DIOPENY | ™ Single Aquifer [ Multiaquifer .
lines, roag8, and buildings. —
i N =2 WELL/BORING T Measurec T Estimared
% i ] ; ' {0 Water Suppy Well 1 Menit. welt
‘ - TTTTTTTTT - —_ -
. J'_!: : jEnvA Bere Hole  + Other R o beow i abovelanz <uriace
W—-% 4T g CASING TYPE(S)
bt
HEE ! Vo
| S 4 } T [ Steel T Piastic [ Tile Cther
IR B I X o — NONE-
N ¢ M . CASING
== === 1
L i R A ki Diameter Depth Set in overs'ze nole? Annuaac space nitery groutad?
S , — - — = i
};‘—— 1 mile ————¥e in. from to ft. O ves 1 No i Yes L NT Ll Jnknown
 [PROPERTY OWNER'S NAME — in. from to ft. T Yes O No Z Yes T No T Unxnown
Property owner's mailing address if different than well ocation address ‘ndicated above in. frcm to ft.  ves J No T ves ~ Ng 1 Unxnowr

SCREEN/OPEN HOLE

Screen from HONE to ft. Open Hole from 0 ft.

OBSTRUCTION/DEBRIS/FILL

WELL OWNER'S NAME 1 Obstruction [ Debris [ Fit K] No Obstruction
E Well owner's maiing address f different than property owner's address indicated above. Type of Obstruction/Debris; Fill
| 500 Lafayctte Rd Obstruction/Debris/Fill removed? [ Yes [ No
St. Paul, MN 55155 PumMp
Type _ NONE.
GEOLOGICAL MATERIAL |  COLOR FARDNESS oT FROM [ 1o | Removed I NotPresent [ Other
| FORMATION
ot known. mdicate sstmated fom:ation Tog from weamy well o7 ponng 1 METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
No Annular Space Exits
-Lﬂg—m [0 Annuiar space grouted with tremie pipe
O cCasing Perforation/Removal
in. from to ft. O Perforated ~ Semoved
in. from to f. O Perforatea “zmoved
Type of pertorator I

O other ;

GROUTING MATERIAL(S)

Grouting Matenat NEAT CEMENT from l;; to 2 ft. ]L! Lo __ bags
from to ft. A __ bags
from to ft. PR __ bags
from to ft. ‘ . bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS
- k Other unsealed weil or boring on property? O vYes . [iNo
25"7 - LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informarcr s report is
true to the best of my knowledge.
~— - ;5
License ¢~ - -
9/lu/iv97
W’ORTA" T H : q SN N r‘. Name ofﬁegn Sealing we” or Boring
P’ADE_‘Q \IE - Jiv —:_ A ’; V‘»:. ; “-}

HE-01434-02

10/95R



MINNESOTA DEPARTMENT OF HEALTH

Minnesota Well and Boring

lines. roads, and buildings.
PP

i H |
————— B T L M

=

Pv e ity
< s |
M —— " mile -——ﬂ(g

WELL OR BORING LOCATION - ‘ q T30
| = Sealing No. 'H ; O <3 A 6
WELL AND BORING SEALING RECORD 1%, urcuere, x

Minnesota Statutes, Chapter 1 W-series No.

Yellw wicm {Ox_;ave blank if not xnown) ’

Township Name 1 Township No. | Range No.| Section No. | Fraction (sm. -» |g.) | Date Sealed Date Well or Boring Constructed

{ L-

ormania | 114 41 10 MW*SE“SE " 5/20/1997 5/19/1997

Numencai Street Adadress or Fire Number and City of Weil or Boring Location .
- Depth Be?ore Sealing H&i———‘“' Original Depth *ﬁ_i_____ T

Show exast ocation of well or boring Sketch map of well or boring | AQUIFER(S) STATIC WATER LEVEL
i secton gnd with X", ) location, showing property | — Single Aquifer (] Multiaquifer

WELL/BORING
[ water Supply Well 3 Monit. Well

X Env. Bore Hole  _] Other

0 Measured ([ Estimated

ft. [ below [ above iand surface

CASING TYPE(S)

[J Stesl [ Prastic [ Tile [ Other SQH_E

SROPERTY OWNER'S NAME

© operty owners mailing address :f different than weil location address indicated above.

CASING

Diameter Oepth Setin oversize hole? Annualar space rtails rroutea?
in. from to ft. T Yes O No O Yes = . cown
in. from to f. ] Yes ] No O Yes N wn
in. from to ft. O Yes I No O Yes = ©sown

SCREEN/OPEN HOLE -

Screen from m___ w_—.__ ft. OpenHole from to ft.

WELL OWNER'S NAME

Minonesota DNR

‘Well owner's mailing address if different thar property owner's address indicated above.

500 Lafayette Rd. .

OBSTRUCTION/DEBRIS/FILL

Type of Obstruction/Debris/Fill

O Obstruction [ Debris ] Fill 3 No Obstruction

Obstruction/Debris/Fill removed? [] Yes

[J No

St. Paul, MN 55155

PUMP

Type NONE—

O Removed [ NotPresent ([0 Other

i HARDNESS OF
GEOLCGICAL MATERIAL COLOR ! FORMATION I FROM ] TO
if not known, indicate estimated formation log from nearby well or boring.
Log attached

No Annular Space Exits

[0 Casing Perforation/Removal

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

[ Annular space grouted with tremie pipe

in. from to ft. O Perforatec T =moved
in. from to ft. O Pertorater T emoved
Type of perforator
O Other
GROUTING MATERIAL(S)

Grouting Material .pe&t-cement fom 231 o __2 t 2

from to ft.
from to ft.
from to ft. -

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

UNSEALED WELLS AND BORINGS

Other unsealed well or boring on property? O ves Q No

&7 -\

true to the best of my knowledge.

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725, The infor—a-- - -

éﬂlﬁ:}w Eusmess 5 gi 24 ; e License - S_,_, -
rd

»

L TRETREL DS

-

Name of ﬁrson Sealing Well or Boring

IMPCRTANT-FILE %7 ROPERTY | 4 TN TA
FAPERS-WEL. DWNER ZOPV L2200

HE-01434-02




= MINNESOTA DEPARTMENT ALTH Minnesota Well and 3orin i
TS AND BORING SEALING RECORD 5273 T M 103367
Gounty Name WELL Minnesota Unique No |
Minnesota Statutes, Chapter 103/ or W-series No. !
r‘llw wim ) ‘L.2ave olanx If not known:
‘Lﬂ,wnship Name Township No. | Range Na.| Section No. | Fraction {(sm. -» Ig.) | Date Sealec Date \Well o7 Bonrng Consiis.ec
jormania | 114 41 24 « OV IW 5/23/1997 5/22/1997
- | i
Numerical Street Address or Fire Number and City of Well or Boring Location
; . Depth Before Sealing 200 # | Origina Dectn . _goo -
“how exact Iocation of well or boring Sketch map of well or borirg | AQUIFER(S) STATIC WATER LEVEL
insection gric with *X". location. showing DrOPETY | ™ Singie Aquife: | Mutiagusfer
lines, roads, and buildings. —_—
WELL/BORING [ neasured ] Estmated
: 7 Water Supoly Well = Menit. Well
.
‘r XX:Eny. Bore Hole i Othar — 4 ] beiow: . abuve and surtace
e CASING TYPE(S) ‘
T
1 T ] steel 1 Piastic ] Tile ] Other NONE
L ‘s miie
O CASING
H _L Diameter Deoth Set 0 ovarsize nole? Annuz:er space nfally groutea?
1 i in. from to ft. [ Yes ) 3 Yes T N [T unknown
F———— ml/e——-q’ﬂg L
bROPERTY OWNER'S NAME in from 0 o ft 3 Yes O No T Yes T No T Unknown
Broperty owner's mailing adaress i different than well iocation address indicated above. in. from to ft. 3 Yes O Ne 0 ves T Ne ] urknown
SCREEN/OPEN HOLE
Screen from __m o ft. OpenHole from to ft.
OBSTRUCTION/DEBRIS/FILL
WELL OWNER'S NAME 3 Obstructon ] Cebns [ Fill gy Obstruction
Well owner's maiiing address If different than property owner’s address indicated above. Type of Obstructicn/Debris/Fill »
500 Lafayette RD Obstruction/Debris/Fill removed? [ Yes [ No
St Paul, MN 55155 ) FUMP
7 Type ._m
SEOLOGICAL MATERIAL f CoLor = |HARDNESS OF’ FROM ' 70 | O Removed (I NotPresent [ Other
FORMATION
it not known, ndicats estimated formanen 1og from ne;lrby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
XNo Annular Space Exits
O Annular space grouted with tremie pipe
[0 Casing Perforation/Removal
in. from to ft, (0 Pedorated  __ 3ercved
in. from to ft. O Perforated . Semoved
Type of perforator _—
] Other - .
GROUTING MATERIAL(S)
i~ Grouting Material -peat—cem@nt fom 200 o 2  # 2  yars __ bags
t " from to ft. varas __ bags
R from to ft. yaras . bags
from to ft. jarns ___ bags
. .
REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS
|
Other unsealed well or boring on property? O Yes ‘&No
8 .’ - 2— LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or boring was sealed in accordance with Minnesota Rutes, Chapter 4725. The informatior . +*s ~ =5 reportis
1 true to the best of my knowledge.
‘ Contractor Business Na, License or Sorsiren - =
S9/1us1997
| - Authorized Represeritative e
I PORTANT-FILE ™ H ~ - Name o; Eggon éealmg Well or Boring
PAPEAZ. MELL ZANER DO -

HE-01434-02



WEZLL OR BORING LOCATION

MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring |

WELL AND BORING SEALING RECORD =2

‘ —
(@]
(8]
(g%
o)
e 6]

Minnesota Unique No. '

Minnesota Statutes, Chapter 103! or W-series No.

Yellow Medicinc {Leave blank if not known) '
Teownship Name Township No. | Range No.| Section No. | Fraction {(sm. - Ig.) | Date Sealed Date Well or Boring Constructed
Sandnes 114 40 21 “se ‘ne “ 5/29/1997 5/27/1997
tirmericai Street Address or Fire Number and City of Well or Boring Location

Depth Before Sealing 220 ft.| Oniginal Depth __.._22_0_________ T
Srw exact locaticn of well or boring Sketch map of well or boring | AQUIFER(S) STATIC WATER LEVEL
i sention grid with X", location, showing property | /7 Single Aquifer {3 Multiaquifer

lines, roads, and buildings. —

WELL/BORING ] Measured ] Estimated

] Water Supply Well ] Monit. Well

XEnv. Bore Hole [ Other ft. I below [ above land surtace

CASING TYPE(S)

{3 Steel [ Plastic (] Tile [J O(her__m

FROPERTY OWNER'S NAME

Precety cwrer's mailing aadress if different than well location address indicated above.

CASING

Diameter Depth Set in oversize hole? Annualar space mtadly jrouted”
in. from to ft. 0 Yes {0 No O Yes - ~zwn
in. from to ft. O Yes I No O Yes a ewn
in. from to . 7 Yes J No J Yes [ anown

———— e ————

SCREEN/OPEN HOLE

Screen from _m_ to —___ _ ft. Open Hole from to ft.

WELL OWNER'S NAME

Weli owner's mailing address if different than property owner's address indicated above.

500 Lafayette Rd.

OBSTRUCTION/DEBRIS/FILL
0 Obstruction ] Debris [J Fill ﬁ No Obstruction

Type ot Obstruction/Debris/Fill

Obstruction/Debris/Fill removed? [J Yes [ No

St. Paul, MN 55155 PUMP
1 Type ___NONE
GEOLOGICAL MATERIAL | COLOR | ":gg:ﬁf%g‘(mom [[ to | Removed [ NotPresent [ Other
L 1 .
¥ ot known mdicate estimated formation 1og from nearby well or bofng. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
q No Annular Space Exits )
_lﬂu_;_t_a_ﬂe(d O Annular space grouted with tremie pipe
[ Casing Perforation/Removal
in. from to ft. O Perforated . Removed
in. from to ft. O Perforated [ Removed
Type of pertorator

O Other

GROUTING MATERIAL(S)

GroutingMateral —Negt—cement™" 220— ©° —2— " 255 v — —— 0
from to ft. yards bags
from to ft. vards ___ bags
from to ft. yaris o bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS
- 3 Other unsealed well or boring on property? O Yes & No
8 7 - LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well o boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information zarva ra n this report
frue to the best of my knowiedge.
L.T.P. Enterprises Inc. ;/é A
Contractor Busmess/jve License or Ragisimvw . Ne
- 9/10/1997
Datm
o — = i U NN -~ ﬁmmwrﬂoﬁng
IMPCATANT.ZILE ITr PROPEATY | 1y NN G
FAPESS. JELL CMNET T2PY AR A OR)




kWELL OR BORING LOCATION
"County Name

Yellow Medicine

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 103/

Minnesota Well and Boring
Sealing No.

Minnesota Unique No.

or W-series No.
‘/Leave blank if not known®

[
<
D
(O8]
~-J
l.._‘-

Township Name Township No. | Range No. | Section No.

sandnes | 114 40 24

Fraction (sm. > ig.)
4 86 8@

Date Sealed

6/3/1997

6/3/1997

Date Well or Borr.g Constructed

[Numerical Street Address or Fire Number and City of Well or Boring Location

Deoth Before Seaiing _ 217

tt.] Original Dectn

27 0 -

Show exact location of well or boring Sketch map of well or boring | AQUIFER(S; STATIC WATER LEVEL
in section grid with “X". location, showing property | 7 Singe Aquier 0 Muttiaguifer
lines, roads, and buildings. _
N ) WELL/BORING [ Measured . Zstimated

: ' i : ] Watsr Sunply Welt L Monit. Well

T HE I - —

i i H ! TXEnv. Hore mole T Other 4 Jousicw [ ab.veand surface

Wi I e P CASING TYPE(S)

! i : ;

NREREEN — . NONE

3 1 M 1 ! ] Steet ] Plastic [ Tie [ Other

1 + + o *s mile

: I ) 4 CASING

| | ) {

; H L < Diameter Cepth Set in cversize hole? Annualar spasa “uany grouted”

s , ; — — —
f . R ] Yas i No _j Unknown
bﬂ.——— Ymv/a———-——ﬁ’u in. from ) ft. [} Yes O No o - —

PROPERTY OWNER'S NAME in. from to ft. 7] Yes 1 Ne T Yes N0 1 Urknown
Property owner s maiiing address if different than weil location address ndicated adove. in. from to ft. 0 Yes O No {_ Yes T Ne Unknown

SCREEN/OPEN HOLE

Screen fromm__ to — ft.  Open Hole from to ft.

OBSTRUCTION/DEBRIS/FILL

WELL OWNER'S NAME O Obstruction T Debns ] Fill  [¥&No Obstruction
Well owner's mailing address if different than property owner’s aadress indicated above. Type of Obstruction/Debris/Fill

500 m.y.tt‘ Rd. Obstruction/Debris/Fiil removed? (] Yes [J No

St. Paul, MN 55155 PUMP

Type - NONE

: ] o,

GEOLOGICAL MATERIAL [ COLOR }"':ggﬁf%ﬁ“! Fnom{ 7o | LI Removed I NotPresent [J Otner
ffnot known. indicate estimated formation Iog from nearby well or boring. + METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

q No Annular Space Exits

O Annular space grouted with tremie pipe

[ Casing Perforation/Remcval

in. from to ft O Perorated [ Removed
in. from to # [J Perforated . Removed
Type of perforator

1 Other

GROUTING MATERIAL(S)

Grouting Material _N@at—cementron 23F — ©_2 . _2  yads bags
from to ft. yards bags
from to ft. yards bags
from to ft. yards bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

27 -9

UNSEALED WELLS AND BORINGS

Other unsealed weil or boring on property? O Yes Q No

true to the best of my knowledge.

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

L.T.P. Enterprises Inc.

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information ccrtarea n this repart is

A

Contractor Business Name

Authonzed Representative Signalure

License or Registranor No

F199F—

IMPORTANT-FILE W|T— SROPERTY H - f’\l S -; ,1 Name ofPe%on Sealing Well or Boring
SRPERS.VELL DN ED SCPY L =

HE-01434-02




WELL OR BORING LOCATION

County Name

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 103!

Minnesota Well and Boring |
Sealing No. . H
Minnesota Unique No. |

or W-series No. }
(Laave biank if not known)

>
P
o9
w
.y
=

| )]

Yellow Medicine

Tecwnship Name i Township No. | Range No. Section No. | Fraction (sm. -» Ig.) | Date Sealed Date Well or Boring Constructed
g P ‘4
Posen | 113 2 “ sd ne' 6/2/1997 5/30/1997
Numerical Street Address or Fire Number and City of Welt or Boring Lbcation
' * Depth Before Sealing 180 ft.| Original Depth 180 1
' Shaw exact location 2 wel! of boring Sketch map of well or boring | AQUIFER(S) STATIC WATER LEVEL
in section gnd with "X". location. showing property | [ Single Aquifer [] Multiaquifer [
lines, roads, and buildings. .
N WELL/BORING [ Measures [ Estimated
T T - T Water Suppiy Well (] Monit. Well
T
b ; ; D‘Env. Bore Hole ] Other #t. [ below [ above land surface
o :
Wi T'J“‘f"xg CASING TYPE(S)
AN SR R S |
R R 1
I S e A A ph e : [0 Steel [ Plastic (] Tile [J Other NONE
e - E : % mile
i CASING
; 1=~ === ]
L I L 1 R 2 Diameter Depth Setin oversize hole? Annualar space tiailv grouted?
S -
Pa—.-——-vmite———h’k in. from to ft. [ Yes (T No {J Yes T .7 iown
PROPERTY OWNER’'S NAME in. from to ft. O Yes [ No O ves N “wn
F-operty o er's mailing address if different than well iocation address indicated above. in. from to ft. [ Yes O No [0 ves - TRrown
SCREEN/OPEN HOLE
Screen from __m to . ft. Open Hole from to ft.
OBSTRUCTION/DEBRIS/FILL

WELL CWNER'S NAME

500 Lafayette Rd.
St. Paul,

MN 55155

Well owner's mailing address if different than property owner's address indicated above.

[ Obstruction [ Debris [ Fill Jf§ No Obstruction

Type of Qbstruction/Debris/Fill

GEOLOGICAL MATERIAL T COLOR }
i

HARDNESS OF

FORMATION ]Fm"! o

Obstruction/Debris/Fill removed? (] Yes [ No

PUMP

Type __ NONE

[ Removed [ NotPresent [ Other -

If not known. indicate estimated formation log ‘rom nearby well or boring.

|_Log attached

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

dNo Annular Space Exits
O Annular space grouted with tremie pipe
{0 Casing Perforation/Removal

in. from to . ft.

O Perforatea [ Removed

in. from to f. [0 Perorated " Remcved

Type of perforator

O Other

GROUTING MATERIAL(S)

Grouting Materal _N@at cmenat fom 180 o _2  # 1475 yaws _ bags

from to ft. yards bags

from i to f. yards bags

from to ft. yards ___° _ bags

271-T§

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

UNSEALED WELLS AND BORINGS
Other unsealed well or boring on property? (1 Yes XXKNo

IMPORTANT-FILE #iT—= SROPERT Y

=

PAPERS-WELL JWNER <08V

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information containec o this report is
true to the best ot my knowledge. :

P 7

License or Registranor No

% é/ / 9/10/1997
A fized R ature Date

Name of %rson Seaung Well or Boring

HE-01434-02

10/95R



MINNESOTA DEPARTMENT OF HEALTH

Minnescta Well and Buning

I

— A ~ .
WELL OR BORING LOCATION Sealing No | 1 3 2 6 Q
) . - o J
e WELL AND BORING SEALING RECORD 22,0 c.c o
Minnesota Statutes, Chapter 103/ or W-series No.
Y.llw wicin‘ Leave dlank 7 not xnow: S
Township Name T Township No. Range No.| Section No. | Fraction (sm. = Ig.) | Date Seaied Date Well ur Cuning Jonstructed
Sandoes ; 113 39 3 npw.ae v . 5/29/1997 5/29/1997
Numerical Street Address or Fire Number and City of Weil or Boring Location
) Depth Before Sealing _2_20_____.‘1 Jnginat Deotr ___2__20 .t
Show exact location of well or boring Sketch map of well or coring | AQUIFER(S) STATIC WATER LEVEL
in section grid with "X location, showing oroperty | ™ Singie Aquifer . Muiiaguiter
lings, roads, and buildings. - —_—
N WELL/BORING . fleasurec . Estimated
' : : H [ Water Suppiv Weil _ Monit. Well
- - - d--a
! : i j Xenv. Bore Hotle . Otner _ . Jovelow I ztove anc surtacs
; 1 j v
Wr"i"J‘ == . CASING TYPE(S)
1»— T R e [ Steei [ Plastic — Tile [ Other HONE
S N U
A CASING
I——~i--+--!—~";-‘--i“ﬁ--"r"j -l_
[ N R S Diameter Depth Setin cversize hola? Annuclar space 1 aily grouted?
S . P — —
b‘.—— Ym/!e————————ﬂ‘e in. from to ft. 3 Yes Mo — %S CINe T Uiknown
PROPERTY CWNER'S NAME in. from to . [ Yes 0 No [ Yes T e T Unknown
Property owner's mailing address if different than well location address indicated apove. in. from 0 ft. 0 ves d No i ves T Ne O unknown
SCREEN/OPEN HOLE
Screen from N_O_Ni_ to__ ft. Open Hole trom to ft.
OBSTRUCTION/DEBRIS/FILL
WELL OWNER'S NAME O obstruction [ Debns [J Fill §g No Obstruction
Well owner's mailing address if different than property owner's address indicated above. Type of Obstruction/Depns. Fill
500 L‘fayett‘ Rd. Obstruction/Deoris/Fill removed? ] Yes (5 No
St. Paul, MN 55155 . PUMP
) Type m
— 7 —
- GEOLOGICAL MATERIAL 1 COLOR F:gggif%gj FROM| TO O Removed [ NotPresent L1 Other
If not known, indicate estimated formation log from nearby well o borng. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
QNO Annular Space Exits
_.Log_a.ttac.had O Annutar space grouted with tremie pipe
N ] Casing Perforation/Removal
]
in. from to ft. O Peroratec . R=moved "
in. from to f. O rerorares ~emoved
Type of perforator
3 -Other . _ ‘
GROUTING MATERIAL(S) i
Grouting Material _Ne@at coment fom 220 w_2 1 _2 .. __ bags
from to ft. BRRE . bags
from to ft. TR _ bags
from to ft. _.. bags
REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS
8 -) _ é) Other unsealed well or boring on property? [ Yes JCENo
LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or bonng was sealed in accordance with Minnesota Rules, Chapter 4725. The informar. « - ~s report is
true to the best of my knowiedge.
~ 7 -
g ‘ I 7L TG
& ~—
878 ine ] License o —empwraoms =
\ )
, //// . sJ/les el
Authorized Hepresértanve Signature — -
IMPORTANT-FILE VT PROPEATY IR RPN Name of Psrson Sealing Well or Boring
SINETENTTEYETIH D058

PAPERS-WE__ T/MNES TR

HE-01434-02




PRl

MINNESOTA DEPARTMENT OF HEALTH Minnescta Well and Borir
oL o aonm oA WELL AND BORING SEALING RECORD >t~ M 103373
: BV AVE
County Name , Minnesota Unigue No.
Minnesota Statutes, Chapter 103/ or W-series Nc.
Leave blanx If not known)
Township Name Township No. | Range No. | Section No. | Fraction (sm. < Ig.) | Date Sealed Date Weli gr Boring Constructed
and 111 | &3 | 27 “ow ‘gw 7/11/1997 7/2/1997
Numerical Strest Address or Fire Number and City of Well ¢r Boring Location
Depth Before Sealirg 539 ft | Onginai Dept 53__.____9 -
Show exact location of well or boring Sketch map of well or boring | AQUIFER(S) STATIC WATER .EVEL
in section grid with "X". location. showing property | 7 singie Aquifer [ Mulnaguiter
lines. roads, and buildings. — —
N ’ WELL/BORING L Measured (i Estimatac
! 1 ) | : T water Supply Well T Monit. Weli
; T ; ; : Env. Bore Hole [ Other . U below  _ above fard surace
] j i !
Wl T T e CASING TYPE(S)
1 1 1
} 1 T T
| | |
'§ i ; 1 [ Steel (] Plastic [ Tile ] Other __ NONE
4 + t } s mie
o ,L CASING
| 3 d d
FE : i Diameter Depth Set in nversize nole? Annuziar space -mhally grouted?
S — — . B
b‘-———— Fmi!e————lv'l"u in. from 0 #. T Yes 1 No  Yes Tt L Unkncwn
| d
PROPERTY OWNER'S NAME in. trom o ft T Yes 7} No  Yso TN T Unknown
Praperty owner's mailing address if different than well iocation address indicated above. in. from to ft. [ Yas D No O ves Z o~z O] Unknown

SCREEN/OPEN HOLE

Screen from s} ft.  Open Hole frem t© ft.

OBSTRUCTION/DEBRIS/FILL

WELL OWNER'S NAME [ Obstruction ] Debris [ Fil q No Obstruction
We %wne;s mailing agdress »! !lk&fﬁn‘ than property owner's address indicated above. Type of Obstruction/Debns/Fil
. - 5
500 Laf ayette Rd. Obstruction/Debris/Fill removed? [0 Yes [ No
st. Paul, MN 55155 PUMP
Tyre . NONE.
T
GEOLOGICAL MATERIAL l COLOR { ”:g:ﬁ?%g" FROM { 7o [U Removed L] NotPresent [ Other
¥ mot known. mdicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLZ:
[O&o Annular Space Exits
_;ﬁg_m O Annular space grouted with tremie pipe
[3 Casing Perforation/Removal
L
! in. from to ft. [0 Percrated _ Semcved
in. from to #. 0 Perforated . 2emoved
Type of perforator _

O Other ~ -

GROUTING MATERIAL(S)

Grouting Material - Neat—ecement m —539— -2t __ 5§  yaus _ Dpags
from to ft. yaras . bags
from to ft. var- bags
from to ft. VATt _ bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS
;-\ Z - \ - Other unsealed well or boring on property? O ves i No

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informatior “ - < -eport is

true to the best of my knowiedge.

- / ;’
L.T.P. Enterprises Inc. s &
Contractor Business Na License or Ses, s e~ -
Authorized Representalive Signature [ae) 1wt ¢
MPORTANT.A L T - H R A Name oi ﬁon Sea’mg we”arsonng
A ipEoan o= . - IO ! Yy )
SAPERSNZ L T AMNER D A

HE-01434-02




WELL OR BORING LOCATION

Ccunty Name

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 103!

Minnesota Weil and Boring i"

Sealing No.

>
(o)
nNO

10!

Minnesota Unique No.
or W-series No.

Depth Before Sealing .

=+

Lyon (Leave otank f not known)
Township Name | Township No. | Range No. | Section No. | Fraction (sm. > Ig.) | Date Sealed Date Well or Boring Constructed
1sland 111 43 27 |se“se ne ° 6/6/1997 6/4/1997
Numerical Street Address or Fire Number and City of Weil or Boring Location .
519 Original Depth 519

’S}wow axact location of wel! or boring
in section grid with "X*.

e 1m,‘le——4§,

N
I T
L ‘
[ T o
b o ==
wi O L E
. X7
: ! . ;T
; J‘ : : : ; 4 M
B Ll 4; R ;
_——— e de e deadaadad
CTTTTUTTTTT b 1}_
S

&

PROPERTY OWNER'S NAME

Property owner's mailing address f different than well location address indicated above.

WELL OWNER'S NAME

500 Lafayette Rd.

Well owner's mailing address if different than property owner's address indicated above.

St. Paul, MN 55155

GEOLOGICAL MATERIAL I COLOR ‘
L

It not known, indicate estimated formation log from nearby well or boring.

| Log attached

Sketch-map of well or boring AQUIFER(S) STATIC WATER LEVEL
location, dshow:?g rlz'iOpefT‘/ [ Singie Aquifer ] Multiaquifer
ines, . and buildings. ,
fines, roads g WELL/BORING O Measured [ Estimated
] water Supply Well ] Monit Well
Env. Bore Hole ] Other ft. O below [ aboveiand surface

CASING TYPE(S)

I Steel (7 Plastic [ Tile [ Other NONE

CASING

Diameter Depth Setin oversize hole? Annualar space initially Jrouted?

in. from to it O Yes 0 No O Yes _ T own
in. from to ft. [T Yes [ No O Yes - ~own
in. from to ft. [ Yes [ Ne O Yes - naown

SCREEN/OPEN HOLE

Screen from .m_ to_— ft. Open Hole from to ft.

OBSTRUCTION/DEBRIS/FILL

[ obstruction [ Debris [] Fill ﬁ No Obstruction

Type of Obstruction/Debns/Fiil

Obstruction/Debris/Fill removed? [J Yes [J No

PUMP

Type ._NQHR

H:g:ﬁ%% grl FROM{ 1o | O Removed [ NotPresent [ Other

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

ExNo Annular Space Exits

[ Annular space grouted with tremie pipe

[J Casing Perforation/Removal

in. from to ft O Perforated [ Remcved
in. from to ft O Perforated [ =emoved
Type of perforator
O other
| GROUTING MATERIAL(S)

Grouting Materiai Neat-cement from %9_ to _2__ ft. 4%5 yards bags
from to ft. yards ___ bags
from to ft yards bags
from to ft. yards bags

AT -2

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

UNSEALED WELLS AND BORINGS

Other unsealed well or boring on property? O ves ) q No

true to the best of my knowledge.

Contractor Business N,

George Grimm

IMPORTANT-FILE WITH PS
PAPERS-WELL DWNER S0P

L.T.P. Enterprises Inc.

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informaticn zorta.re i this report is

D
[ 2
A

License or Regis 3~ No

10/ 1997 —

Name of Person Sealing Well or Boring

(W)

HE-01434-02

10/95R




WELL OR BORING LOCATION

MINNESOTA DEPARTMENT OF HEALTH' Minnesota Well and Boring |

paLon WELL AND BORING SEALING RECORD  S=3ins e H 103376

Minnesota Unique No.

Minnesota Statutes, Chapter 103! or W-series No.
Plp.ltom - (Leave blank if not known) i _—
Township Name Township No. | Range No. | Section No. | Fraction (sm. -» 1g.).{ Date Sealed Date Well or Boring Constructed
Grangs 107 45 7 86 B4 5% 7/24/1997 7/23/1997
Numerical Street Address or Fire Number and City of Well or Boring Location
. Depth Before Sealing ___l_é_a______ﬂ« Original Depth _m_______ T
Show exact location of well or boring Sketch map of well or boring | AQUIFER(S) STATIC WATER LEVEL T
in section grid with "X* location, showing property | 7 Single Aquifer 1 Muitiaquifer
lines, roads, and buildings.
N WELL/BORING O Measured [J Estimated
o j 1 [ water Supply Well [J Monit. Well
I B H !
R iErw. Bore Hole  [] Other ft. [ pelow [ above land surface
Lo : -
w g‘_i T : E—r CASING TYPE(S)
i |
3 1 i [ steet ] Plastic [ Tile x] oter NONE
- 4 +— t mile
: b B | CASING
i : I H _L Diameter Depth Ser in oversize hole? Annualar space intially grouted?
| S -
I“—'—"m"‘e-*—* in. from to ft. O Yes O No O Yes T D Lown
PROPERTY OWNER'S NAME in. from to ft. [ Yes O No Q1 ves - own
Property owner's mailing address  differant than well location address ndicated above. in. from to ft. [0 Yes O No 0 Yes [N - fwnown

SCREEN/OPEN HOLE

Screenfrom to__ ft. OpenHole from to ft.

WELL OWNER'S NAME

Well owner's mailing address if different than property owner's address indicated above.

500 Lafayette Rd.
St. Paul, MN 55155

—
OBSTRUCTION/DEBRIS/FILL
[0 obstruction [ Debris [J Fili ] No Obstruction

Type of Obstruction/Debris/Fill

Obstruction/Debris/Fill removed? [ Yes [J No

i HARDNESS OF
GEOLOGICAL MATERIAL | COLOR FORMATION | FROM| TO

PUMP
Type __N_Oﬂ

O mRemoved ([ NotPresent [ Other

It not known, indicate estimated formation lag from nearby well or boring.

| Log attached

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

i No Annuiar Space Exits
O Annutar space grouted with tremie pipe
[d cCasing Perforation/Removal

in. from to ft. {0 Perforated ] Removed

in. from to ft. O Perforated [J Removed

Type of perforator

O other

GROUTING MATERIAL(S)

Grouting Material _N@at—cement fom 143 tw©0_2  « __l%__ yards _____ bags

from to ft. yards bags

from to ft. yards bags

from to ft. yarns bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

5-1

UNSEALED WELLS AND BORINGS
Other unsealed well or boring on property? O Yes nNo

IMPORTANT-FILE WITH PROPERTY H ; ﬂ .
PAPERS-WELL QWNER CCPY i

{0
(9]
—i
D

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Ruies, Chapter 4725. The information ~crtainea in this report is
true to the best of my knowledge.

_L.T.P. Enterprises Inc L /Fié,
Licanse or Regrstranur No

Contractor Business

/
/

9/10/1997 —

Authonized Representative Signature Dare

Name of Person Sealing Well or Boring

HE-01434-02




"WELL OR BORING LOCATION
fcgunry Name

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Well and Boring
Sealing No.

Minnesota Unique No.

H

|
|

tone Minnesota Statutes, Chapter 103! or W-series No.
Pi‘ ' - . (Leave blank if not known)
}awpsnup Name Township No. | Range No. | Section No. | Fraction (sm. = Ig.) | Date Sealed Date Well or Boring Constructed
P 1 %
Grange (107 145 10 ow“ow ‘ne 7/21/1997 7/14/1997
,\TuTn:f«'Gal Street Address or Fire Number and City of Well or Boring Location
- Depth Before Seaiing 295 ft.| Original Depth 295 i
éhow exact }ocation of well or baring Sketch mZ;T of well of boring | AQUIFER(S) TATIC WATER LEVEL
insection grid with "X". location, showing property | ™ Single Aquifer [ Multiaquifer
§ lines, roads, and buildings.
N WELL/BORING [ Measured ] Estimated
[ T j - ] water Supply Well [J Monit. Well
r [ v
I ' ; ; X env BoreHole ] Other ft. [ below [ above tand surface
W T T e CASING TYPE(S)
BERE =T
e -+ 1 (1 steel [ Plastic [ Tile [Xother _ NONE
— i T  mile
Lo : mdend | CASING
r T i i
[ i Diameter Depth Setin oversize hole? Annualar space intiailv grouted?
S — - -
e 1mne——* in. from to ft. [ Yes O No O Yes T own
|
PROPERTY OWNER'S NAME in. from to ft. O Yes O No 0 Yves - wn
Froperty owner's mailing address if ifferent than well location address indicated above. in. from to ft. 1 Yes J No O Yes - “enown

SCREEN/OPEN HOLE

Screen from to . Open Hole from to ft

OBSTRUCTION/DEBRIS/FILL

NELL OWNER'S NAME O Obstruction [ Debris (3 Fill E No Obstruction
Nell owner's mailing address If different than property owner’s address indicated above. Type of Obstructlon/Debl:is/Fill
Sw hfayette Bd. Obstruction/Debris/Fill removed? [] Yes [J No
st. Paul, MN 55155 i FuMP
Tyre — NONE-
GEOLOGICAL MATERIAL 1 COLOR ‘H:ggﬁ%%g':l FROM 1 1o | [ Removed L] NotPresent L[] Otner
Frot known, mdicate estimated formation log from nearby well o boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
n No Annular Space Exits
l.ﬁg_“nﬁm O Annular space grouted with tremie pipe
O Casing Perforation/Removal
in. from to ft [ Perforated . Removed
in. from to f, ] Perforated — =ameved
Type of perforator

O Other - B

GROUTING MATERIAL(S)

Grouting Material _Naat—eement fom _295___ to_ @ ft —2‘%— varas ___ bags
from to ft. yas1s . bags
from to ft. jards . bags
from to ft. vars ___ bags

A EMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 'UNSEALED WELLS AND BORINGS
S ‘;‘ - ~2_ Other unsealed well or boring on property? O ves ﬁNo
LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
This well or bonng was sealed in accordance with Minnesota Rules, Chapter 4725. The informatcr - s = 'nis report is

MPORTANT-FILE WITH PRCPERTY
APERS-WEL. OWNER COPY

X
l )
(-
[V
(W)
~J

true to the best of my knowiedge.

L.T.P. Enterprises Inc

Contractor Business /que\

Authorized Represen

License or Sz gm <

Name ogrson gai/ng EVe/l or Boring

HE-01434-02

v g

Srt0r1997—

10/95R



WELL OR BORING LOCATION

County Name

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Statutes, Chapter 103!

Minnesota Weil and Boring !
Sealing No. | H

Minnesota Unique No.
or W-series No. !

Tye — NONE-

FORMATION

[ Removed ] NotPresent [ Other

Pim tore (Leave biank i not xnown: .
Township Name Township No. | Range No. | Section No. | Ecaction tsm. = Ig.) | Date Sealed Date Well or Bening Constructed
Grange 107 45 6 swiswiew” 7/22/1997 7/22/1997
Numerical Street Address or Fire Number and City of Well or Boring Location
» Depth Sefore Seaing _ 1348 #t | Originai Deatn 134 =
Show exact location of well or boring Sketch map of well or boring | AQUIFER(S) STATIC WATER LEVEL
in section grid with "X". location. @howing oroperty | [ Single Aquifer [ Mutiaqu fer
lires. roads. and buiidings. . -
N WELL/BORING D NMeaswed . Sstimated
] T j ' ] Water Suoply Well [J Monit. Wall
E 3 : & Env. Bore Hole 1 other #t [ helow 1 above land sudace
! i i
J h :
= ] 7 CASING TYPE(S
w } B : S IN (S)
t i i
: J : P Taa
" i ; [ Steet [ Piastic [ Tiie [3gOther m‘L
+ 1 i mile
; ) CASING
e : B2 Diamater Depth Set in oversize hole? Annuaiar space 'runally groutea?
S | — — . —_ -,
f Yes [~ No _ Unknown
F— 1 mile ————H in. from to ft. O Yes 0 No ud = =
PROPERTY OWNER'S NAME in. from to #. Cyes [ONo O ves  IMo [J uUnknown
Property owner's mailing address i different thar well location address indicated above. n. from to ft. J Yes 0 No 0 Yes [ No 5 Unknown
SCREEN/OPEN HOLE
Screen from llal - to ft. Open Hole from to ft.
OBSTRUCTION/DEBRIS/FILL
WELL OWNER'S NAME O obstruction [ Debris (I Fill Di\to Obstruction
8lt Owners mailing addréss it ditferent than property owner's address :ncicated above. Type of Obstruction/Debris/Fili '
. d is/Fill ? Yes N
500 Laf ayette Bd. . Obstruction/Debris/Fill removed? ([J O Ne
PUMP
St. Paul, MN 55155

GEOLOGICAL MATERIAL l COLOR '”““DNESS °F} FROM Lro

If not known, indicate estimated formation log from nearby well or boring.

-Logattached

n No Annular Space Exits

O Annular space grouted with tremie pipe

[0 casing Perforation/Removal

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HCOLE.

in. from to ft [0 Peroratec . =amoved
in. from to ft 1 Perforaiac -smoved
Type of perforator

(1 ‘Other

GROUTING MATERIAL(S)

Grouting Material le_.:_m from _13___ to ____Z__ ft. __lk__ La s _. bags
from . to ft. 4 _ bags
from __- to ft. A _ . bags
from to ft. .= . bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

$4-3

UNSEALED WELLS AND BORINGS

Other unsealed well or boring on property? [ Yes

No

true to the best of my knowledge.
Contractor Business

Authorized Representative Signature

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informat - -

~ s reportis

S L |

Liconse v epus ssus

/1Q41997 |

IMPORTANT-FILE ‘| Th PAOPERT Y
PAPERS-WELL OWNER CCPY

{0
H
-4

i

Ca

Name of grson Sealing Well or Boring

HE-01434-02




MINNESOTA DEPARTMENT TH Minnes: orin /
WELL OR BORING LOCATION : OF HEAL Sea“ng",f‘ao?’ve" and Boring H l O 2177
County Name WELL AND BOR'NG SEALING RECORD - T~
. ) Minnesota Unique No.
Minnesota Statutes, Chapter 103! or W-series No.
PiP‘ﬂ tone {Leave blank it not xnown! L
Township Name Township No. | Range No. | Section No. | Fraction (sm. -» 1g.; | Date Sealed Date Well'or Bering Constructed
Troy 107 46 | ml2 pe‘ne aw” 7/25/1097 7/24/1997
Numerical Street Address or Fire Number and City of Well or Boring Location
Depth Before Seaiing,_l_zz—__ﬁ, Criginai Depin 122——‘__ ft.
Show exact location of well or boring Sketch map of well or boring { AQUIFER(S) ‘ STAT!IC WATER LEVEL
in section grid with "X". location, - showing propenty | (T'Single Aquifer ] Multiaquiter
lines, roads, and buildings. o
N : WELL/BORING O Measurea [ Esumatea
} T ‘* ] i 1 water Supply Well [} Monit. Well
B R e 1 i :
H H i : X Eov. Bore Hole [ Other 4. [Joelow ( apove and surfage
| 1 | T
B B e CASING TYP
WLl E G TPES)
! | | |
i =14 T O steel 7] Plastic [ Tile (X Other __MOMNR
t t +— % mile
: i j' | CASING
) ;
H L HEREE & Diameter Depth Set in oversize hole? Annuaiar space oally groured?
S — B
P‘—Mn:ls—-ﬁh in. trom to f T Yes O No C Yes T No [J Unknown
PROPERTY OWNER'S NAME in. from to ft [J Yes 1 No 0 Yes I Ne T Unknown
Property owner's mailing address if ditferant than well location address indicated above. in. from to ft. CYes [ONo J Yes. TiNo 1 Unknown
SCREEN/OPEN HOLE
Screen from __ NONE-— t©© —————— ft.  Open Hole from to ft
OBSTRUCTION/DEBRIS/FILL
WELL OWNER'S NAME 7 Obstruction [ Debrs [ il XNo Obstruction
L]
Weil owner's mailing address if different than property owner's address indicated above. Type of Obstruction Debris/Fill
500 Lifayette Rd. Obstruction/Debrig/Fill removed? (] Yes [J No
St. Paulp MN 55155 PUMP
TPe —NONE——
HARDNESS OF [0 Removed [ NotPresent [ Other
GEOLOGICAL MATERIAL I COLOR ‘ FORMATION ] FROM l TO

if not known, indicate estimated formation log from nearby well or boring.

ﬂ No Annular Space Exits
[0 Annular space grouted with tremie pipe

[ Casing Perforation/Removal

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

in. from to ft O Perforatea . 3emoved
in. from to ft. ] Perorated __ Remaved
Type of perforator -
O other o
GROUTING MATEﬁIAL(S)
if Grouting Material _Neat cementfom _ 1220 __2 _lk_. yards ~-—— bags
‘{ from to ft. varos . . bags
h from to ‘ft. yards __ bags
from to ft. vars ___ bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

Ta-4

UNSEALED WELLS AND BORINGS
Other unsealed waeli or boring on property? O vYes Q No

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

true to the best of my knowledge.

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information

S oetan e~ his report is

Conrractor usiness Nai

Authonzed Represantative Signature

IMPORTANT-FILE WITH PROPERTY :
PASSRS.WELL DWNER COPY BN

A

License or Hexgwtrara s u:

91041897 —

Name of Egon S‘easing we’l or Boring

_HE-01424.00

10/95R







Appendix 3
Seismic refraction depth models, Holland Well Field area
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Depth (ft)

Pipestone County Seismic Line GRDE
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Depth (ft)

Pipestone County Seismic Line GRDF
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Depth (ft)

Pipestone County Seismic Line GRDG
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Depth (ft)

Pipestone County Seismic Line GRDH
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