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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 
north.em 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 Yell ow 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 ,3 00 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 aquifers 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. 
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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 Yell ow 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. 

2 



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). Jhe 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 23 9 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 Yell ow 
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). 
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Table 1 Glacial Drift Sand Layers/Yellow Medicine County 

Depth 
Test Range 
Hole# (feet) 

87-3 150-210 

87-4 159-210 

87-6 151-183 

Elevation 
Range 
(Feet) 

899-839 

902-851 

902-870 

3.2 Aquifer Distribution 

Thickness 
(feet) Comments 

60 Drilled very fast. Medium to 
coarse and very coarse sand. Low 
gamma response. 

51 Drilled very fast. Very fine to 
coarse sand. Low gamma 
response. 

32 Drilled very fast. Fine to coarse 
sand. Low gamma response. High 
resistivity response. 

Unit 

Wood 
Lake 

aquifer 

Wood 
Lake 

aquifer 

Wood 
Lake 

aquifer 

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 ofthe 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
Quatemary 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 4 7. 7 
hours into the test. 

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. 
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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/l) and 820 mg/l, 
respectively. 
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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 4 2-2 were drilled through the Quaternary sediments into the Cretaceous shale to 
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 
Test Range 
Hole # (feet) 

42-1 90-126 

42-2 55-107 

42-2 323-358 

42-2 370-390 

Elevation 
Range 
(Feet) 

1450-1414 

1470-1418 

1202-1167 

1155-1135 

Thickness 
(feet) Comments· 

36 Drilled fast. Medium to very coarse 
sand with gravel. Low to medium 
gamma response. Medium to high 
resistivity response. 

52 Drilled very fast except through 
cobble zone. Gravel and coarse to 
very coarse sand. Low gamma 
response. High resistivity response. 

35 Drilled very fast. Very fine to coarse 
sand. Low gamma response. High 
resistivity response. 

20 Drilled very fast. Fine to very coarse 
sand with gravel. Low to medium 
gamma response. Medium to high 
resistivity response. 

9 

Unit 

3 

3 

BQ 

BQ 



4.2 Aquifer Distribution 

The main objectives oftest 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 northeasternboundary 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 - 121to294 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. T}?.e 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/land 820 mg/l, respectively. 

Fifty-five c·umulative 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 121to294 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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I 1 

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 produced 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 epoch 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 sequenc~ 
in time, the character of the rocks or sediments and the correlation 
of beds in different localities. 
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Topography 

Transmissivity 

Wisconsin 

'!I 

..Ji 

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 
aquifer. 

The last glaciation of the Pleistocene Epoch. 
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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 - L TP 

Date: 5/20/97 Drilling Method: 6" mud rotary 

Location: Tl 14N R41 W 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 - L TP 

Date: 5/22/97 Drilling Method: 6" mud rotary 

Location: Tl 14N R41 W 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 
cl as ts 

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, whit.e 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 - L TP 

Date: 5/27 /97 Drilling Method: 6" mud rotary 

Location: Tl 14N 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) .Jo 

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: Yell ow Medicine 

Geologist: Jim Berg Driller: George Grim - L TP 

Date: 6/3/97 Drilling Method: 6" mud rotary 

Location: Tl 14N 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 - L TP 

Date: 5/30/97 Drilling Method: 6" mud rotary 

Location: Tl 13N 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 13 O' 

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 - L TP 

Date: 5/29/97 Drilling Method: 6" mud rotary 

Location: Tl 13N R39W Section 3 BAAAAA 

Depth (ft) Description Thickness Drilling Notes 

0 Clay, silty, sandy, 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- L TP 

Date: 7/2/97 Drilling Method: 6" mud rotary 

Location: Tl 1 lN 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 Clay, 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 

Interpreted from geologist's mud log and gamma -
resistivity log. 



Drilling Log - Minnesota Department of Natural Resources Page 1 of 2 

Site ID#: 42-2 County: Lyon 

Geologist: Jim Berg Driller: George Grim - L TP 

Date: 614197 Drilling Method: 6" mud rotary 

Location: Tl l lN R43W Section 27 ADDDCA 

Depth (ft) Description Thickness Drilling Notes 

0 Clay, silty, sandy, yellow brown 14 

14 Clay, silty, sandy, gray 41 

55 Gravel and coarse to very coarse sand. Cobbles 52 very slow and 
102'-l 07' 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 

390 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 



Drilling Log - Minnesota Department of Natural Resources Page 2 of 2 

, Siti·JD#: 42-2 -
_~ .. ,,..::-:_. __ .~~. _c="";- ,-""_2,., -·~:- ----.". - .- -

,. County: Lyon 

Geologist: Jim Berg Driller: George Grim - L TP 

Date: 6/4/97 Drilling Method: 6" mud rotary 

Location: Tl 1 lN 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. 



~DrilJing Log - Minnesota Department of Natural Resources Page 1 of 1 

Site ID#: 59-1 
~.· 

: .. ,~;-\·. County: Pipestone 

Geologist: Tom Gullett Driller: George Grim- LTP 

Date: 7/23/97 Drilling Method: 6" mud rotary 

Location: Tl07N R45W Section 7 DCDCDC 

Depth (ft) Description Thickness Drilling Notes . 
0 Soil, black 1 

1 Clay, silty, sandy, brown 2 

3 Clay, silty, sandy, olive gray 17 

20 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' 

140 Quartzite, weathered, light pink ·4 

144 Bottom of hole 

Interpreted from geologist's mud log and gamma -
resistivity log. 



J.Br~A~~g Log - Minnesota Department of Natural Resources Page 1 of 1 

-SiteJD#:S9-2 
~'""'·&-

::.; County: Pipestone 
·- ~~'"- ,:, ~ -, 

Geologist: Jim Berg Driller: George Grim- L TP 

Date: 7116/97 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. 



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

#, ~Sif~JD#: 59-3 
~--

. ~~~" 
County: Pipestone 

Geologist: Tom Gullett Driller: George Grim- L TP 

· Date: 7/22/97 Drilling Method: 6" mud rotary 

Location: Tl07N 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. 



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

Site ID#: 59-4 County: Pipestone 
~' - ' __ , 

,:-:,~ -.o_. --,,,,. 
Geologist: Tom Gullett Driller: George Grim- L TP 

Date: 7 /24/97 Drilling Method: 6" mud rotary - spade bit 

Location: T 107N R 46W 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 l 

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

DRILLERS LOG 

t 
N 

S?c 10 

: J I ---N'w-- ---~E--

1---sr-t- ~'X-1 
. I I 

T 114 R 41 

I 

D 

L 

rilled for Minnesota DNR By Hutchinson .Office 

ocation of Test Hole. ID ti 82-l YeJJoli Medjcjne Co 11~ 41 10 DDB 

Test Hole No. 1 Well No. 

s ize of test hole 6~" Date started 5Ll9Ll92Z Date completed:_ .5LZQLl22Z Total Hours 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Ton Qni1 hla"tr 0 3 3 -

r 1 ::iv VJ I Q;::inrl hrnl.JTI 3 21 18 

Clav w/sand qr av 21 29 8 

r.1av w/coarse Q:::ind qr av 29 63 34 

Rnrk black 63 63~ ~ 

r.1pj_v w/roarse sand qr av 63~ 72 8~ 

Sand (Coa~se) qr av/black 72 73~ 1~ 

Qoarse sand w/clav i:trav 73~ 82 8~ 

Clav w/coarse sand i:trav 82 123 41 

Sandv clav i:trav 123 154 31 

Sand (Coarse and dirtv) g:rav/black 154 164 10 

Sand (Coarse) g:rav/black 164 170 6 

Rock white 170 172 2 

Gravely clav colored 172 174 2 

Rock white 174 177 3 

.· 

-

-· 

-

-

Signed George Grimm 
- ....... 
U1111v 

, II 

~ 

;; 



Drilled for Minnesota DNR 

FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

I I 
I I 
I I 

---NW--- ---NE ---
i I 

! : 

t 
N 

: : 
I I 

---SW --- --- SE ---
1 •x 
l : 

~c 10 T 114 R 41 

By Hutchinson Office 

Location of Test Hole .....:I::.;;D;.....::ll:...._;;8;...:.7_-..;;l~(..;;;;;2.._) ___ Y;;;..;e=l=l=o;..;.w~M;.;;e=d;..::i:..::c;..::i=n=e-C=o.;;.____;l;;;..;l=....4.:..-4:..::1::...--::l:..::O-=D.::;.D.:.B __________ _ 

----------------------------Test Hole No. ____ Well No.----

Size of test hole .-6w;!i:~'-' __ Date started 5/l9/19 9 7 Date completed:_ 5 / 20 / 19 9 7 Total Hours ----

FORMATIONS DRILLED 

TYPE OF FORMATION 

Gravely 1 

Sand 

Gravel 

Rock 

Sand 

ock 

COLOR 
OF 

FORMATION 

STARTED 
AT WHAT 

DEPTH 

ENDED 
AT WHAT 

DEPTH 

THICKNESS 
OF 

FORMATION 

Slgned, __ __;;..G=e=o=r=g=e_G..;;..;;;..r=imm~~----------~- Driller 



FARGO, N.D. 
HUTCHINSON, MN. 

t 
N 

I 
I 
I I 

---NW-- ---NE---
1 I 

X I 1 

I 1 
I I 
1 I 

-""-SW-- ---SE---
1 I 
1 1 
I I 

~c-._2~--- ~ T .-11L .. ~R __ 41 -·· 

DRILLERS LOG 
Drilled for Minnesota DNR By Hutchinson .Office 

Location of Test Hole. ID # 87-2 Yellow Medicine Co 114 41 24 BCC 

-----------------------------Test Hole No. 3 Well No.-----

Size of test hole 6k" _Date started 512 2 / 19 9 7 Date completed_ 5 / 23 / l 9 9 7 Total Hours ___ _ 

FORMATIONS DRILLED· 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Too soil black 0 3 3 

sandv clav brown 3 13 10 

Sandv clay 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 14 

Clay white 176 180 4 

Clay green 180 200 20 

-

-

Signed George Grimm 

---·· ....... j 



FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

t 
N 

I 
I 
I I 

---NW--- --- NE ---
1 I 

: : } 
I I 
I I 
I I 

---SW --- - - - SE ---
1 I 
I I 
I I 

Drilled for __ M_1_· n_n_e_s_o_t_e_D_N_R ___________________ _ By Hutchinson .Office 

Location of Test Hole . _r .... n.£-J.t,_~ _.8..._.7._-_3..__---=Y=-=e=l=l=o~w;....::.:M=e=d=i~c...;;;i=n~e-=C..;;;.o...;... --=1.;...1.;...4_.;...40 __ 2 ;;;;..l ...;AD;.;;.._D...;.D,__ ___________ _ 

----------------------------Test Hole No. _4 ___ Well No.----

Size of test hole 6!zt" _Date started __ 5._./.._2 ..... 7._./.._1 .... 9;...;9 .... 7;_,_ __ Date completed_ 5/29/199 7 Total Hours ___ _ 

FORMATIONS DRILLED 
-

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Top soil black 0 3 3 

Sandy clay brown 3 21 18 

Sandy clay 
, 

qr av 21 1Ci1 130 
~ 

Sand qr av l') l 183 32 

Sandy clay o-r:iv 183 187 4 

Sandy clay f"!:in /urh; t-P 187 191 4 

Sandy clay o-rt:lt:ln 191 220 29 

Slgned, ____ G_e_o_r~g~e_G_r_i_mm ___________ ~~~ Driller 

FORM 130 



Drilled for Minnesota DNR 

FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

Location of Test Hole. ID 11 87-4 Yellow Medicine Co. 114 40 24 DDC 

t 
N 

I 
I 

---+--1---N:E---
1 I 
I l 

---sw---t--- SE ---

I I I : :x 
~c..:._2~ .. - _ T _ 114 -~R --~-

By Hutchinson .Office 

------------------------------.. Test Hole No. 7 Well No.-----

Size of test hole 6~" _Date started 6/3/ 1997 Date completed_ 6/3/ 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 0 1 1 

-8.anrhr ,.. 1 "'v brown 1 24 23 
Sandy clay ' gray 24 56 32 

Sand (Dirty) gray 56 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 

i:nau 811\ j i 



FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

t 
N 

I 
I 
I I 

---NW--- ---NE---
1 I X 
! l 
I I 
I I 
I I 

---SW--- --- SE ---
1 
I 
I 

~c ... _2_ --·~ T _l_Ll__~R __ :?_~_ -·. 

Drilled for _ _;;M=i=· n~n;;;..;e;_;s;...;o;...;t;_;a.;......;;;:.D..;;;..N..;;;..R;...._ __________________ _ By Hutchinson .Office 

Location of Test Hole . __ r._.n...__# ..... _..8 ..... 7_-....... 5.___ ..... Y ..... e..._l ..._J ow;w....__.M......,e....,d.._i.....,c_..j ...... n.u;e~Cl.l.ja.....___._J ..._l .... 3 _3_._9........,..2~A;J..l.Du;.A1...-___________ _ 

----------------------------·Test Hole No. __ 6'"--__ Well No.----

Size of test hole 6?-4" _Date started 5/30/ 1997 Date completed._ 6"'""/_.2 ..... /_l_...9 ...... 9 ..... 7 _____ T otal Hours __ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Top soil black 0 3 3 

Sandy clay brown 3 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 

.. 

--

-·---
---

I -----r 
! 

Slgned, ____ G_e_i_r~g~e_G_r_i_mm ___________ ~~ Driller 



FARGO, N.D. 
HUTCHINSON, MN. 

t 
N 

:x 
---+--1--- N:E ---

1 I 
I I 

I ~ I 
I I 

---s'w-- - -- s
1
e ---

' I I I 
I I 

~c ... _ 3 ______ T _ _lJ3 __ ~R ___ 3_9 __ . 

DRILLERS LOG 
Drilled for Minnesota DNR By Hutchinson .Office 

Location of Test Hole. ID II 8 7-·6 Yellow Medicine Co. 113 39 3 BAB 

-----------------------------.. Test Hole No. 5 Welt No.-----

Sizeoftesthole 6!z;" _Datestarted 5/29/1997 Date completed_ 5/29/ 1997 Total Hours ___ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Ton soil h1 ;:irk 0 2 2 

Cl av hr own 2 12 10 

~;::i.ndv clav hr own 12 16 4 

~;::indv clav t:rr;::i.v 16 46 30 

cravelv clav t:rr;::iv 4h 48 2 

Sandv clav t:r-r~v 48 52 4 -
Rock "n 1 nrPCI 52 53 1 

Sand "n 1 nrPCI 53 69 16 

Sandv clav Qr.::lv fl() 12fl 57 
Rock white 126 127 1 

Gravely clay gray 127 134 7 

Gravel colored 134 140 6 

Sandy tlay gray 140 151 11 

Sand gray 151 212 61 

Sandy clay white 212 220 8 

------

---
-··---

--
.... -

-

Signed George Grimm Driller 



Drilled for Minnesota DNR 

FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

t 
N 

I 
I 
I 1 

---NW-- --- NE ---
i 
! 

1 
I 
l 

x l l 
I I 

---SW --- - -- SE ---
I I 

! : 
~c'-~7 .. _ ~ T _11.L __ ~R --~- _. 

By Hutchinson .Office 

Location of Test Hole . _-.ID~tu..~ _:4:x..2 ... -_l.._ _ ___.L..,.yµo ... n""--llc...i.o~u ..... n .... t~y:...-.. _ ___..l ...... l....,l__,;;:i;4_3__.2..&..7_c...,BB..._ _____________ _ 

----------------------------·Test Hole No. ---'9"--__ Well No. ----

Size of test hole 6~" _Date started 7-2-1997 Date completed_ 7_- 1 1 -1 9 9 7 Total Hours ___ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Ton ~rd 1 h 1 !'.:It"' le n 1 1 

-.GJ:.a.vel v clr:tv hrnt.rn 1 4 3 

r!ravel rn1nrP~ 4 C\fi 52 

sandv clav coarse c:rrav i;h q4 38 

sand & qravel f"'n1 nrPrl q4 1 ?Q 35 

Sandv cl av c:rr.qv 1 ?Q 114 5 -

Sand coarse rn1nrP~ 114 11!) 1 

Sandv clav w/oebbles qr.qv 11!) 1 Li.Li g 
-

Rock wh;rP 1 Li.Li 14S 1 

Sandv cl av rockv qr;:i.v 1 li. i; 1 C\R. 11 -
Sand rn1nrPrl l C\R 1 n l 3 

Sandv clav w/pebbles qr av 161 224 63 

Sand coarse colored 224 236 12 

Sandv clay w/lenses 2:ray 236 249 13 

Sandv clay pebblv qray 249 351 102 

Sandv cl av fine 2:rav _1 Cj l 379 28 

Sandy clav w/lenses qr av 17Q 'iQl 12 

Sandv cl av rockv o-rav 1Q1 l..t.Li? s 1 

Shale & hard nan hl!lf"'lr/crr::lv l..t.Li? qq q7 

Driller 



FARGO, N.D. 
HUTCHINSON, MN. 

t 
N 

' ' I I 

---NW-- ---NE---

1 ' I I 

t I 
t I 
I I 

---SW-- --- SE ---
1 I 
I I 
I I 

~c-._2l .. _ ~ T _liL_.~R --~} -·· 

DRILLERS LOG 
Drilled for Minnesota DNR By Hutchinson .Office 

Location of Test Hole. ID ti 42-2 Lyon Co 111 43 27 ADD 

-----------------------------.. Test Hole No. 8 Well No.-----

Size of test hole 6!.i;" _Date started 6/ 4/ 1997 Date completed_6/6/1997 Total Hours ___ _ 

FORMATIONS DRILLED 
-

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

Top soil black 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 8 

Gravel colored 80 107 27 

Rock white 107 108 1 

Sandy clay gray 108 146 38 

Sandy clay (Coarse) gray 146 180 34 

Sandy clay gray 180 267 87 l 

Sand white 267 271 4 

Sandy clay gray 271 295 24 

Sandy clay (soft). gray 295 340 45 

Sand (Dirty) gray 340 369 29 

Clay gray 369 371 2 

Sand (Dirty & coarse) little clay gray 371 390 19 

Rocky clay Q:rav 390 438 48 

·sandy clav (Coarse) colored 438 467 29 

Sandv clav w/shale Q:rav/black 467 519 52 

-

Signed George Griunn 

---·. --- -~ 



Drilled for Mj nnesota DNB 

FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

t 
N 

I 

--)£--~ I 
I 

---NW---
i 
I I 
I I 
I I 

' I 
I I 

.X-sw--- --- SE ---
I I 

: I 
I 

'2£c.._._7 ---·- ~ T --101.~R -----45 .. 

By H11tchj nson .Office 

Location of Test Hole ._I_D.._.{.IL-~ ___.5 ..... 9.._--"l __________ P .... ip,.._e __ s ...... t.._.o ...... n=e=---=c=o ..... u=n....,t,,,,..y __ .... l ..... 0 ..... 7 _4....,5...__.7.__....,C ... B=D-------------

---------------------------Test Hole No. __ 1_2 __ Well No.----

Size of test hole 6 114:.:_oate started __ 7_-;-...2-.3"""'-'-'9....,7 ___ Date completed _ __.7i..;;-"""2_.4.,..-;,.,,;i9....,7 _____ Total Hours __ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATION 

' Top soil black 0 3 3 

Sandy clay brown 3 4 1 

Gravely colored 4 5 1 

Sandy clay brown 5 15 10 

Sandy clay f;ray 15 21 6 

Sandy clay or own 21 32 11 

Sandy clay green/brown 32 44 12 

Sandy clay gray layers brown 44 112 68 

Sandy clay gray 112 127 15 

Sandy clay white/gray 127 136 9 

Rock ted 136 137 1 

Sandy clay prown/tan 137 140 3 

Rocky sandy clay ted/white/gr ay 140 143 3 

Signed George Grimm Driller 



(' ;(,,'Tflw~.~. 
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---NW--- ---NE---

FARGO, N.D. N 
I 1 
I I 
I I 

HUTCHINSON, MN. I I 
I 1 
I I 

~fl. ! ---SW --- --- SE ---
I I 
1 1 
I I 

8ec- _lQ .. _ ~ T .-1.UL .. ~R _4.5_ __ .. 

DRILLERS LOG 
.11 d f Minnesota DNR By 

HUTCHINSON 
.Office ri e or D 

L ocation of Test Hole. JD# 59-2 Pipestone county 107 45 10 ABB 

_Test Hole No. 10 Well No. 

s ize of test hole 6 1 I 42-.oate started 7-14-97 Date completed_ 7-21-97 Total Hours 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

FORMATION DEPTH DEPTH FORMATtON 

Too soil Black 0 1 1 

~av vellow & brc wn 1 23 22 

Sandy clay Brown Q'ray 52 61 9 

Sandy clav !gray 61 71 10 

Sandv clav brown 71 97 26 

Sandv clav £rav 97 126 29 

Sandv clay brown 126 147 21 

Sandy clay £ray 147 164 17 

Sandy clay brown/g:ray 164 294 130 

Rock red 294 295 1 

- .. 

' 

Signed George Grimm Driller~ I 



FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

t 
N 

I 
I 
I I 

---NW- - - --- NE ---
1 I 

: l 
I 
I 
I I 

---sw------sE ---
' I x l : 

S!c-._6 ___ ~ T _ _!_07 ~R __ 45_ 

Drilled for Minnesota DNR By Hutchinson _Office 

Location of Test Hole __ ID_li_1 _5_9_-_3 __ P_i....::.p_e_s_t_o_n_e_c_o_u_n_t-=y;...._ ___ l_0_7_4_5_6_c_c_c_c_c_c ___________ _ 

---------------------------.Test Hole No. -~l ...._J __ Well No.---­

" Size of test hole 6 1/ 4-Date started ____ 7-_2_2_-_.9_.7 ____ 0ate completed_ 7_-_2_2_-_9_7 _____ Total Hours __ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

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 Geor~e Grimm Driller 



Drilled for Minnesota DNR 

FARGO, N.D. 
HUTCHINSON, MN. 

DRILLERS LOG 

I 

---N~~i---N1E---r I 

! ! 
t 
N 

I 
I 1 

---s~ --i--- s
1

E ---
' I 
! ! 

8ec- _ 12 ~ T _-102.~R ---~.6-... 

By Hutchinson .Office 

Location of Test Hole. IDll 59-4 Pipestone county 107 46 12 BAA 

------------------------------Test Hole No. 13 Well No. -----

" Size of test hole 6 l/ 4_oate started 7-24-97 Date completed_ 7-25-97 Total Hours ___ _ 

FORMATIONS DRILLED 

COLOR STARTED ENDED THICKNESS 
TYPE OF FORMATION OF AT WHAT AT WHAT OF 

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 gray 74 99 5 

Sandy clay brown 99 87 8 

Clay gray 87 101 14 

Sandy clay brown 101 105 4 

Clay gray 105 120 15 

Sandy clay white/gray 120 121 1 

Rock red 121 122 1 

.. 

Signed George Grimm Driller 
\ 



f;•; 

MINNESOTA DEPARTMEN7 'JF HEALTH Minnesota Well and 13or;ng 
WELL OR BORING LOCATION 

I 

1 ('i'l3"' 5 I WELL AND BORING SEALING RECORD 
Sealin·;;i No. !H J. u ,J \. b 

"CoUOIY Name I Minnesota Ur,iqJa ~~o. \____~--~~~ 

y.Uov Medi.cine Minnesota Statutes. Chapter 1031 or W-senes No. I I !Leave bla~" ,f ,1ot k11c~.nJ 

~ship Name i Township No. I Range No. Section No. ~ction (sm. + lg.J Date Se9.led Date Well or i3c,·'ng -:iinstr~·:'.ed 

Ho~ I 114 41 io '~I '" st• 5/20/1997 5/19/1997 ---------·-~treet Address or Fire Number and City of Well or Bonng Location 

Depth Betore Sealinq Ul ft. Orig1riai Dep:r __ .l.Jl__ ___ ~-

'Sho"w exact _loca_tion of well or bonng Sketch map of well cir bor;~1g ·-AOUiFER(S) STATIC WATER LE"/El.. 
in section gnd w1th'"X". location. Sjiowing property l: Single Aquifer C Mult1aqu1fer 

N 
lires. ro~. ana buildings. 

WELUBORING CJ !"1easurec: r-:: E.,!i:-:-.ared 

~ , I , ~ · I , 1 
LJ \Nater Supply Well Q Mcn·t. Wei! -t-T-t- --~--~r-~--1 
:::XE:riv. Bore Hole :::::: Other _____ I _'t := be10'.~ C c:Jov~ la:i.:: -~.:'.-Kt: I . ' I ! I : l 

I ' : : t ' I ' I 

wt·~-rt· , -~--r~--1 E CASING TYPE(S) 

I: I : +: : IT C: Steel C P1ast1c i---:--+-+- -+-1--+-1 0 lile [%Cther MOllB --· 
1 I I I • I : I'' 

~ : I ; I , ! : 1 'onile CASING --:--.;..--:---l---:--~I+-~ ! 
, I , I ' · , : j_ ?! Diameter ;)epth Set in overs' <:e hole! .Anm:aiar space :!itt ~ 1·y yroi.J+'?d:-

s CJ Y8s 
-,, L: ;Jr Known f---rmile ~ 

___ in. from ____ to ____ ft. ::J Yes CJ No !_j ··L 

~ 

PROPERTY OWNER'S NAME ---- ·n from ____ to ___ ft. [J Yes C No L Yes c \J:· ·- U'-11<nown 

property owners mailing address ;f ditteren• !han we!I 'Ocat1on add:b~S ·ndicated above 1n.frcm ____ to ____ ft. C Yes 0 No [j Yes ~ -- No ~ UnKnowr --- -
SCREEN/OPEN HOLE 

Ssreen from HONE to ft. Open Hole from to tt. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruct1:m 0 Debris 0 Fill :IJ No Obstruction 

-·· ~ • nll'D 
Well owner's mailing address 1f different than propertv ow'1er's address :ndicated aoove. Type oi Obstruction/Debris; F'll 

500 Lafayette ad Obstruction/Debris/Fill removed? 0 Yes 0 No 

St. Paul. MN 55155 PUMP 

Type NOHE 
GEOLOGICAL MATERIAL I COLOR HARDNESS OF I FROM TO 0 Removed 0 Not Present 0 Other 

I FORMATION I 
METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND SORE HOLE: If not known. indicate estimated formation log from nearby well or oonng. 

I ft No Annular Space Exits 
T .... ..,, &t-:---'--~ I - I 

0 Annular space grouted with tremie pipe 

I 0 Casing Perforation/Removal 

I 
in. from 0 -

j to ft. Perforate1j - "'emoved 

I I 

I i in. from to ft. 0 Perforated -
:: 2 '1cved 

I -

I Type of perforator --

' 

I 0 Other 

i 
GROUTING MATERIAL(S) 

Grouting Material HEAT CiHlBf! from -l-11-- to--2-- ft. --Pt- . ~, bags -

from ---- to ____ ft. ____ ,-1: - bags 

from ---- to ____ ft. ____ ,, - - bags 

from ____ to ____ ft. ___ 
-- bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

~l \ 
Other unsealed well or boring on property? 0 Yes Cl No - LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informario ·~,s report is 
true to the best of my knowledge. 

--,, 
y~ -r /" 

co'*1flckr~s"1e~~rp ria• Iae . ~ -License" 

b~~ 9/ lU/ '1'11 
AUOriZea Res ~n7ture 

Ceo~ ~i:i9 ----
!~,lPORT ,v, T_;: :..:: : 1,-- :.iccp::::i,.. / l H n i (' r- Name of Pe n Seating 7 or Boring 

: ··- 1._ 
~PEqS·'./1/E __ J·/, \;::~ ·::: ;:;· .. -- ,_. 

·~ . / ,...., ..) 

~-01434-02 10/95R 



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring 

iH 'i Ii ''"' "'. (' 5 
i--- WELL AND BORING SEALING RECORD Sealing No. 1..U·~',5<:: Counry "<ame 

Minnesota Unique No. 
I 

Yellow Medicine 
Minnesota Statutes, Chapter 1031 or W-series No. I (Leave blank 1f not <nown J 

.,. awn&hip Naf'T'le i T~w;:ip No. ! :~e No. 
Section No. ii;;tion (sm. ~lg.) Date Sealed Date Well or Boring Constructed 

Normania 10 14 SE '''SE''• 5/20/1997 5/19/1997 
Numecicai Street Address or Fire Number and City of Well or Boring Location 

'--
Death Before Sealing z3l ft. Original Depth ai tl. 

S~1ow exa::;t :ocation of well or boring Sketch map of well or boring AQUIFER(S) ST A TIC WATER LEVEL 
1r section grid with 'X''. location, showing property C Single Aquifer 0 Multiaqu1ier 

N 
lines. rc;_a9s. and buildings. 

WELUBORING 0 Measured C Estimated 

I : ' ' I D Water Supply Well c:::; Monit. Well 

I 
-----~-...;--+-+--i--~--~ 

I ; Kl Env. Bore Hole =:J Other ft. 0 below 0 above land surface 

~ --;--~-~--+- -!--~- -;·--~ I I/vi-. I:' :~E CASING TYPE(S) 

' I ~ ! I ! I IT 
l_--:--- ---;·-+--:--r-~--~ I 0 Steel 0 Plastic [J Tile O Other NOHE 

· .. mile 
'., __ . __ _;_ __ :--L~ __ J_~ __ J i CASING 

~~ I I I ~ ' ' ...1. Diameter Depth Set 1n oversize hole? Annualar space !r 1 ~ 1 a 1 l .. ;"~uted·J 

s I 0 No O Yes -
ill.---- 'mile If., ___ 1n. irom ____ to ____ ft. O Yes - 'JWn 

0 ROPt:RTY OWNER'S NAMc ___ in. from ____ to ____ ft. D Yes D No D Yes C'Nn 

D Yes -
c operc1 ·),'111e' s mailing address !f dilfererit tt1an weil location address indicated above. ___ in. from ____ to ____ ft. O Yes D No - -.own 

--------
SCREEN/OPEN HOLE 

Screen from ?iOlllE to ft. Open Hole from to ft. 

OBSTRUCTIOr-./DEBRIS/FILL 

WELL OWNER'S NAME D Obstruction D Debris D Fill Z! No Obstruction 
*nneaota DNB. : 

Well owner's ;nailing address if different thar property owner's address indicated above. Type of Obstruction/Debris/Fill 

500 Lafayette B.cl. Obstruction/DebnsiFill removed? 0 Yes D No 

St. Paul. MN 55155 PUMP 

Type HOR 
GEOLOGICAL MATERIAL COLOR HARDNESS OF FROM TO 

D Removed 0 Not Present D Other 
FORMATION 

If not known. indicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE 

Loa attached 
tt No Annular Space Exits 

D Annular space grouted with tremie pipe 

D Casing Perforation/Removal 

in. from to ft. D Perforatec 
--

·''nOVed 

i 
1n. from to ft. D Perforater; '"'"d 

I 
Type of perforator 

D Other 

GROUTING MATERIAL(S) 
f-

Grouting Material ueat c••nt from -231-- to -2-- ft. -2--- _ bags 

from ____ to---- ft. ____ . ' _ bags 

from ____ to ____ ft. ____ bags 

from ____ to ____ ft. ____ bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

~1- \ Other unsealed well or boring on property? D Yes (SNo 
~ 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The infor~ ... · , - - ·, •eport is 
true to the best of my knowledge. 

,, -J£ __ 
~-;Jc-P- Ea~efP•iees Iae 

Licens" • '-.- -~ ~'at":~ . 

~ ~~~~ '1 I 1 .., • 'f'i] ---
AUthOnZ ~ 1gnature .. 

r ... QT~e Grbm -----llv1PCR-.\NT-i=!LE '/1;T- PROPEPT'i I H .. n,,, . .., ""'6 Name of rson Sealing Well or Boring 
' l; "', .,, t 

P.lP~PS-'/vE· __ ·JWNEq :OPV -- ·-· ~' ,_. 0 
-------:;'. 

HE-014..14-02 101' 



w;:L OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well ar:d 3oring 

H 1 n~ 36 7 I WELL AND BORING SEALING RECORD Sealing No. 
~tyName ~ 

u I_, 

Minnesota Unique No ! yellow Medicine Minnesota Statutes. Chapter 1031 or W-series No. 
'...aa¥e clan,(, if not Kricwn · I 

;nshiP Name I Toi"i"4 No. I "4i No. 
Section No. ~ction (srl". ~lg.) Date Sealed Date We!I ;;: Bonr.:; ':c!1Si:1J;;.,;,c 

Noraani• 24 )4 aw. nw. 5/23/1997 5/22/1997 
: 

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

Depth Before Sealing 200 ... Or1g1na· De.c:~ -· 200 .. ·---------
-

ShOW exact loca_tion of well or boring Sketch map of well or bonrg AQUlFER(S) STATIC WATt:R LC:\'!:L 
in section grid with "X". location. showing oroperty = Sing1e Aqu1ft: ::J Mul:1aqu:fer 

lires. roaos, and buildings. 

I 

N WELUBORING [J 1\~2asure·j 2 E.,t:rnated 

I I ; + i +: l i I CJ Water Sup9ly Well C:: Mcn'i. Well 

I 

r~- -~-~ -,--1--,---
~nv. Bore l-<ole C:: Othar ------ 't. c ~:e;ow C1 c>bc-vt' anc -;urfri•:"' ! i i ; i i ; I 

t-+--1--+-T-+-J--H CASING TYPE(S) 
W Xj l i : l , l !E 

' ' ! I I i l I ++--;--,--_J·--r+-1 T [] Steel [J Plastic 0 Tile CJ Other NOHE ------I I 1 I \ 1 j I t \ ! \ l : i : i '</111,e CASING ---:-+--:--~ --:--1--:--11 
Diameter Death Set 1n oversize :iole? A!"'lnue.:or space n·r,.~111., grouted') 

s 
~1m11e ~ ___ in. irom ____ to ____ ft. O Yes 0 ~lO CJ Yes C ~lG C unknown 

PROPERTY OWNER'S NAME 1<1 from ____ to ____ ft. C Yes [J No C Yes CJ N:i .- Unl<:!lGWn --- __; 

Property owner's mailing adaress :1 different than well !ocat1on aadrtss ina1cated abcve. --- in.from ____ t0 ____ ft O Yes 0 No CJ !es =No 0 Uriknown 

SCREEN/OPEN HOLE 

Screen from HONK to ft. Open Hole from _____ to ft. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruction 0 8ebns D Fill *'o Obstruction ., . - nNV 
Well owner's mailing address 1! different than property owner's address indicated above. Type of Obstruct1on.IDebr1s/Fill 

500 Lafayette RD Obstruction/Debris1Fill removed? 0 Yes 0 No 

St Paul, MH 55155 PUMP 
-

Type NOHE 

GEOLOGICAL MATERIAL COLOR 
HARDNESS OF 

FROM TO 
0 Removed 0 Not Present 0 Other 

FORMATION 

If not known, indicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CA~INGS, OR CASING AND BORE HOLE: 

IJ'No Annular Space Exits . .. 
T I'll& 

. 
r - I 

0 Annular space grouted with tremie pipe 

I 0 Casing Perforation/Removal 

I -
i in. from to ft. 0 Perforated -- "le,...,cved 

! in. from to ft. 0 Perforated 
- :;,,rnoved 

I 

i Type of perforator I - ------
I 
I 0 Other - -

GROUTING MATERIAL(S) 

Grouting Material nut ewnt from -lOO- to--2- ft. -2---- yarrJs -- bags 

from ---- to ____ ft. ___ vans - bags 

from ---- to ____ ft. ___ yar•l! - bags 

I 
from----

to ____ ft. ___ 
;ar~" - bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

S1 
Other unsealed well or boring on property? 0 Yes CltNo 

-2- LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or bonng was sealed in accordance with Minnesota Rules, Chapter 4725. The informat1or '. ' .. ~ - •1s report is 
true to the best of my knowledge. 

/_., 

L.~ i ~;i.ae• IZM: y /:::;; ,-f> c: 
CooO.cto'B"''"'~~~ a License or ~,>..;,~:-...... . . 

9}luil~97 (' / ~/ - --'~ad 
Authorized RepreSliritit,ve slgna'ifj} ~-:rl'I" 

~~ ~~~~ ----
l~,1PQRTA,'-iT-;:-q_>:; ,'/'.~,..., ::::;::'::;::.::;-, 

/H 
........ - ,-, ,., 7 Name o on ea/mg ell or Boring 

£~~EP3 .. //E'....._ ::= /.,..::::: ~ =c ~ ~, .. (:· ; _, 

~E-01434-02 10/95A 



W~LL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD I Count. Na.me 

Minnesota Well and Boring 
Sealing No. H 1 0 ~ ...... -.. 8 

I .j j 0 l 
Minnesota Statutes, Chapter 1031 [ Yellow Medicine 

Minnesota Unique No. 
or W-series No. 
(Leave blank if not known\ 

Date Well or Boring Constructed 

5/27/1997 
T== ! T~o~h~ No I Ra~~ No I Secti~~ No ~~:m:~g~ I Date s;;;

911997 
•:urnerrca; Street -\ddress or Fire Number and City of Well or Boring Location 

Depth Before Sealing 220 ft I Original Depth 220 •t 
1-----
Sr ·:N exac~ :ocat1c n of well or boring 
·r, se~t10.-, 9rid with ·x". 

N 

~ 
I ! ' . I ! __ j __ ~ 

~--c - -- --;-- --:--j • ~ 
[_J_~-1-~-~-+-~-1E 

Sketch map of well or boring AQUIFER(S) STATIC WATER LEVEL 
location, showing property O Single Aquifer [j Multiaquifer 
lines, roads, and buildings. WELUBORING 0 Measured CJ Estimated 

O Water Supply Well 0 Monit. Well 

c::Jl=nv. Bore rlole 0 Other------ ----- ft. 0 belo1N 0 above land sur7ace 

CASING TYPE(S) 
Wi I : ; : I : !T 

~- ___ _;___: __ j__~--r-~--! . ! I 0 Steel 0 Plastic O Tile 0 Other --'li()=-"'=111~ .... ---------------------
~ 

141
rn1e 

~--'- -J---\--+--;--l--;-·-: __t_ 
-----' 

s 
l!I;.--- 1 mile +s 

i'.'::\OP:ORTY OWNER'S NAME 

Prcr:;e'ty o·:;"er s 'T'a1ling aodress r~ different than well locat1on address indicated above. 

WELL OWNER'S NAME 
-·· _.._JI nN1l 

Weli owner's mailing address rf different than property owner's address rndicated·above. 

500 Lafayette i.d. 
St. Paul, MN 55155 

CASING 

Diameter Depth Se1 in oversize hole? Annualar sp:;ce rr,tra!h-. ;routed" 

___ 1n. from ____ to ____ ft. O Yes 0 No 0 Yes 
.- ..,,:wn 

___ in. from ---- to ____ ft. 0 Yes 0 No O Yes ,,....,,Nn 

___ in. from ____ to ____ ft. O Yes 0 No O Yes [_ • ,.., :--i ·_1'/V!1 

·--- ---
SCREEN/OPEN HOLE 

Screen from __IOU to ft. Open Hole from ----- to ft. 

OBSTRUCTION/DEBRIS/FILL 

0 Obstruction 0 Debris 0 Fill iJ No Obstruction 

Type of Obstruct1on/DebriS1Fill 

Obstruction/Debris/Fill removed? 0 Yes 0 No 

PUMP 

Type HOU 

: 
i 

GEOLOGICAL MATERIAL COLOR HARDNESS OF I FROM \ TO I 0 Removed 0 Not Present 0 Other 1 
FORMATION 

I !f not known. indicate estimated fo~ation log from nea~y well or boring. I METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 
..,. 

T.n~ attached I 
1 
I 

~ ! 

Cl No Annular Space Exits 

0 Annular SJ:_Jace grouted with tremie pipe 

O Casing Perforation/Removal 

in. from------

in. from ------

to ft. 

to ft. 

0 Perforated ·::::: i=<emoved 

0 Perforated C: ~erT'oved 

Type of pertorator 1 

1-----------+-----+------+----t----; 0 Other 1: 

GROUTING MATERIAL(S) 

I 

I Grouting Material Neat cimint:from ~ to~ ft. -h-5--- yards bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

~-1-3 

1~'1PCfH ~NT =1L:: N:~,-., P80PC:~T'( l H 
F~r=i::qs-:;E:_:... C/'I~~~~ ·::P"· I 

n .. _~·;r'Q 
vu·.) 0 u 

from to ---- ft. ---- yards bags 

from to ____ ft. ___ _ yards bags 

from ---- to ---- ft. ____ Y<'Wic- - __ bags 

UNSEALED WELLS AND BORINGS 

Other unsealed well or boring on property? 0 Yes ii No 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information :er• a , o><J r this report is 
true to the best of my knowledge. 

L.t.P. Enterpriau lac:. ~;~6 -1 
License or Re.._,-,,,., .• · '<c Contract<" Bo"M/"\e a 

~" ,J -C::.L 9JlU/l9'U____.-, ~~C Cua CJ4r~ OfiZed ~entat1ve Signature 

~U<Jn~-11 orBoririg -



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring 

, 
~ 

0 Sealing No. ,H I ') '") 7 1 WELL AND BORING SEALING RECORD .l. "\ v ! 
county Name ··-

Minnesota Unique No. ! -
Yellow Heclicine Minnesota Statutes. Chapter 1031 or W-series No. L 1Leave blan'< if not 1<r0wn 

rownship Name I Toin~4 No. I A~ No. s';. No I F=o;: :: Date Sealed Date 'Nel1 or Bonrg Cons:ro_ictt:d 

sandw 6/3/1997 6/3/1997 
"Nurnencal Street Address or Fire Number and City of Well or Boring Location 

Death Before Sealing 211 tt. 'Jng1ra! De:'"' 211 ·' 

Q,O··· 

Show exact location of well or boring Sketch map of well or borir.g AQUIFER(?) STATIC WATER LC.V!::... 
in section grid with "X". location, showing property C S:1~gH:: ,;qL1fer ;::::; fv1u1t1ac;u1fer 

!ires, roads.. and buildings. 
WELUBORING D ~/ieasured -:: ::,wnated N 

Ft-+-+-+-~-++-~ [J Water Slc'CDly Wei' ::J Monit. Well 

I I ' II ,I ~nv. Bore r,-.!e =Other fi, CJ oe:cw c ;it;.;ve 1and su:'7oce 

-->--+-~-- -~--J--~--J 
w I I ' I : IE CASING TYPE(Si 

I I 

I I I I I' 1T HO Ni 
-t-r-:---,--~--1--~--1 I CJ Steel CJ Plastic C T;1e C Other 

~~~-~~~~~~-· + · 1 •• J ·,'T)j/e [-i-- --i--t-~--L~-- l CASING 

: : : Ix: l Diameter Deoth Set ir cver!"!ze hole? ,\nnualar spa·:.; ~·r1ci1.y grouted':' 
s 

~ f----1m11e --- in. !r::Jm ____ to ____ ft. [J ·res 0 No D Y·3S :J No ,:::J Unknown 

PROPERTY OWNER'S NAME ___ in. from ____ to ____ ft. '.=:J Y<es C No 
,, ie.3 =No ~ 'Jrknown -

Property owners ma1iing address if different than well location addr&ss indicated aoove. ___ 1n. from ____ to ____ ft. D Yes 
.---, :::J Unk.nown 0 No L- Yes C No 

SCREEN/OPEN HOLE 

Screen from NQN'R. to ______ ft Open Hole from to ft. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruction C Debris D Fill ~o Obstruction 
M-1 ~- ~ 

Well owner's mailing address if different than property owner's address indicated above. Type of Obstruct1on/Debns1Fill 

500 Laf ayatt• B.d.. Obstruction/Debns/Ftil removed? D Yes D No 

St. Paul, M1i 55155 PUMP 

Type NOD 
GEOLOGICAL MATERIAL COLOR I HARDNESS OF FROM TO 

D Removed D "Jot Present D Other 
i FORMATION 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE !-!OLE: If not known. indicate estimated formation log from nearby well or boring. 

T ""o A~~ . . Cl No Annular Space Exits 

- I 
D Annular space grouted with tremie pipe 

D Casing Perioratlon/Removal 

1n. from to ft. n Perforared c: Removed L.....J 

in. from to ft. 0 Periorated " 8e'":loved c_. 

Type of periorator 

D Otr1er 

GROUTING MATERIAL(S) 

Grouting Material )laat G•aattrom -ll-1-- to-2--- ft. --2-- yards --- bags 

from ---- to ____ ft. ___ yards --- bags 

from ---- to ____ ft. ___ yards ---- bags 

from----
to ____ 

ft. ---- yarr!s ----- bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

e·1 ~ Other unsealed well or boring on property? 0 Yes lJ No -
LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This weir or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information ccrc1a.r•P•J n this report is 
true to the best of my knowledge. 

L.T.P. Enterpriau Inc. ~Lr . 7/~f&' 

Con?"""//~ /d~-
License or Re.;;1smir'<Y' 'Ila 

~;,;;I t '19 7 Authonzea Repre$entaffve Signature '----'- - -

Geor§e Gr;imm 
~'v1PORi ;.J'j.,.._;=ILE 'NIT.-, oqoPE~T'y' I H (" I ) -., 

1 
Name of Pe on Sealing Well or Boring 

~) I 
~c.pc:~S-NE~-- 2 .';' :;::o :CPv -'- ·-- . .) ' --
HE-01434-02 10/95A 



MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring 
-

l WELL OR BORING LOCATION 

WELL AND BORING SEALING RECORD Sealing No. :H ; D " < i 'J 
County Name 

.J.. 1 ,.J 'V i I I 

Minnesota Unique No. I I 
Minnesota Statutes, Chapter 1031 or W-series No. I I 

Yel.lov Medi.ciDe (leave blank 11 not •nown 1 

;";::wnsh1p Name i To~~~ No. I Ra;; No. 
Section No. l::;~on (sm.--. lg.) Date Sealed Date Well or Boring Constructed 

Poaen 2 14 attne" 6/2/1997 5/30/1997 
N..;mencal Street Address or Fire Number and City of Well or Boring ~tion 

180 180 .. 
Depth Before Sealing ft. Original Depth •l 

>--
Show exact !ocat1cn '.)f wel! or boring Sketch map-of well or boring AQUIFER(S) STATIC WATER LEVEL 
in sectiori 9rid with ·x". location. showing property 0 Single Aquifer 0 M~ltiaqu1fer I 

lines. roads, and buildings. 
WELUBORING 0 Measured 0 Estimated N 

I : : t I I 
... [J Water Supply Wei! 0 Monit. Well 

r--+-t-+ - -+-i-+-1 
I I I • I ' eJ..::=nv. Bore Hole 0 Other ft. 0 below 0 above land sur7ace 

i ! i: I! I!~ f..--:---1----;--+-+-+-+- CASING TYPE(S) 
wi : i ! i ! ~-1 

! ' '''I I I T . ROD r---:--+--:--+-t-r:--: : O Steel 0 Plastic O Tile O Other 

; '. I ; '. \ ! \ 1 

:,4 mile 

h-j--:--+-:--1--+-~ ! 
CASING 

Diameter Depth Set in oversize hole? Annualar space 1"1t:ail'.' •:irouted? I . I I I '_l 
s 

~~ O Yes 0 No 0 Yes 
.~ - "0Wn 

~!mil" ___ in. from ---- to ____ ft. L. 

O Yes -
PROPERTY OWNER'S NAME ___ 1n. from---- to ____ ft. 0 Yes 0 No -

-·Nri 

0 Yes 
~ 

P·operty :c·,., -.er's mailing address if jitterent tnan well iocation address indicated above. ___ 1n. from ____ to ____ ft. 0 Yes 0 No - ...... ;..r,own 

.. - . .--

SCREEN/OPEN HOLE 

Screen from HeH to ft. Open Hole from to ft 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruction 0 Debris 0 Fill II No Obstruction 

'"' ~- mm 
Well owner's mailing address if different than property owner's address 1nd1cated above. Type of Obstruction/Debris/Fill 

500 Lafayette lld. Obstruction/Debris/Fill removed? 0 Yes 0 No 

St. Paul. MN 55155 PUMP 

Type HOD 

GEOLOGICAL MATERIAL COLOR HARDNESS OF FROM TO 
0 .RemQVed 0 Not Present 0 Other 

FORMATION 

If not Known. indicate estimated formation log 7rom nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

! c:JNo Annular Space Exits 

'-~ a•t-a~hall 
i 

- 0 Annular space grouted with tremie pipe 

0 Casing Perforation/Removal 

in. from to ft. 0 Perforatea :J ~emoved 

I in. from to ft. 0 Perforated = riemoved 

I Type of perforator 

I 
I D Other 
I 

GROUTING MATERIAL($) 

Grouting Material l••t ~t from --18Q__ to --2-._ ft. --1-15_ yards ___ bags 

from ---- to ---- ft. ____ yards ____ bags 

from ---- to ---- ft. ____ yards ___ bags 

from ---- to ---- ft. ____ yards ____ bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

81--;- Other unsealed well or boring on property? 0 Yes JXNo 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information :on1a1nec n this report is 
true to the best ot my Knowledge. 

() :B 
Ji;iti~~· ~d:a .. lae. ?~0~~ O'u•-,) ~ License or Reg1srrarior 'vo 

9/10/1997 Ac..R,~tu~~b Dare 

<;eoi;f,e Grjam:i -
:\.1PORTANT-F't...E l',r-. :;ocP9.,. / j H . 0. 3 ·1 7(1 

Name oirson 56aong Well or Boring 

l 1 I " p~p:;:;:;s-WELL. JV/~JEri ''.:.".:::Pv -=- .. =" ..... , !U I' 

HE-01434-02 10/95A 
~ 



WELi. OR BORING LOCATION 

county Name 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Minnescta Well and Bvnr 1g 
Sealing No. IH : 0')~50 I 

I _L v v v I Minnesota Uniaue No 

tallow Medicine or W-series No. 
Leave blar:W: rr not 1<no1N ;- · 

L__ ______ _ Minnesota Statutes, Chapter 1031 

"Township Name ...... J ·y- .~ '4 5/29/1997 
Date Well ur ~-,;:.~g .:::onstruc:.?d 

5/29/1997 II 
I, Towlnlshlip No. I RaJng

9
e No. Section No. j F~ction (sm. +lg.) Cate Seaied 

··1 ; 

~~------'------'-------J..----~-------t--~----~-----~----+-----~--~------------------1 Numerical Street Address or Fire Number and City of Weil or Boring:,Location 

Depth Beier-= Sea!1ng ~2~2~0 _______ ft '.)ngin'll Dentr _. __ 2_2_0 __ ___ ft. 

~~---------------------------+----~---------~~--+---------------·~-------~---~--~ show exact location of well or boring Sketch map of well or boring AQUIFER(S\ STATIC WATER LEVEL 
in section gnd with "X" 

N 

location, showing oroperty C S1n,;:e Aqu1fac = lv1i..uaqi.;·ff·· I 
lir-es, roads, and buildings. WELUBORING :I 1 , _ 

lJ 'Nater Supp:v Weil ~ Mcnit. 'Ne!I II :_ "easL:rec -

:-..Cnv Bore .-loie ; Otrie' f1 
LA'- - -------- --- ' 

CASING TYPE(S) 

0 Steei [J Plastic C Tile [J Other ___ NO __ NB _____ ---------·----------- ____ _ 
CASING 

Diameter Depth Set 111 aversize ha:a? Annua1ar space "': 2:iy (!routed,., 
s f--- 1 m1ie------rM" 

PROPERTY OWNER'S NAME 

Property owner's mailing address 1f different than well location addr<:ss indicated aoove. 

WELL OWNER'S NAME 

.,., • n?JD 

Well owner's mailing address 1f different than property owner's address :ndicated above. 

500 Lafayette K.d. 
St. Paul. MR 55155 

C Yes 0 No 
- :'es --
'--' --- in. from ---- to ---- ft 

[j Yes c --- 1n. from ---- to ---- ft. [J Yes 0 No 

,., 
Yes '' - L; --- :n.from ____ to ---- it. [J '(es 0 No 

SCREEN/OPEN HOLE 

Screen from NOB to ____ _ ft. Open Yale from _____ to ----- ft. 

OBSTRUCTION/DEBRIS/FILL 

0 Obstruction 0 Debris 0 Fill ij No Obstruction 

7ype of Obstruc:ion1Debns,Fill 

Obstruction1Deoris1Fdl removed? 0 Yes C No 

PUMP 

Type NOD 

~o 
-, 

u1~ricwn -

r.10 ,-, 
Unk:riow1' 

~ 

N" :J :.;riknown 

· GEOLOGICAL MATERIAL COLOR HARDNESS OF FROM TO 0 Removed 0 Not Present 0 Other ----------------------------
FORMATION 

-1f-no-t-kn_o_w-n.-in-d-ic-at-e-es-t-im-a-te_d_fo-rm..:...a-ti-on-l-og-f-ro_m_n_e-arb..__y w-e-ll_o_r-bo-n-ng-.-'---..J...-----t METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS. OR CASING AND BORE HOLE: 

~No Annular Space Exits 

--JT•~".t1r_lfr--4A1114.1f"t-._ ..... , 19,_'.&.U'h.~i;;11.1L-+------+------1---!---I 0 Annular space grouted with tremie pipe 

0 Casing Perforation/Removal 

in. from ------ to ------ ft. 0 Perforatec: 

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

Type of perforator --------------------------

------------+------r------r-----ir----iD .Other-----------------------------_ 

GROUTING MATERIAL(S) 

-----------+------+-----+----1---1 Grouting Material 'ie&t Q-81lt from -2.2(l._ to -2,.__ ft __2.___ 

from to ____ ft. ____ . , 

from to ____ ft. ___ _ 

from ____ to ____ ft. ___ _ 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WEI.LS AND BORINGS 

,--
Q~moved 

_ bags 

_ bags 

_ bags 

__ bags 

Other unsealed well or boring on property? 0 Yes DNo 
1-Ll_C_E_N_S_E_D_O_R_R_E_G_IS_T_E_R_E_D_C_O_N_T_R_A_C_T_O_R_C_E_RTl_Fl~C~A-TI_O_N------------- ----------

IMPOR;;N-:-.;::1:_c; Nl~!-c ?POP'=>:J-;-'1 

PAPE?S-'NE __ =if',;::_:::.. ~·:P' 

HE-01434-02 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informar" , 
true to the best of my knowledge. 

Name of P ~son Sea/mg Well or Boring 

• s report is 

10t95A 



WELL OR BORING LOCATION 

County Name 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Minriescta Well and Boring 
Sealing No. 

Minnesota Uniaue No. 
:H" 103373 I 

Minnesota Statutes, Chapter 1031 or W-series No: 
T.vnn t'.eave blan< 1f not known1 ~-

;::;m:iowo;~~o l":;No Section No. i ~ract1on (sm. + lg.) 

27 IUw;,.'nw !"'av "" 

Date Sealed Date Weli 9r Sonr:g Constructed 

7 /11/1997 7/2/1997 
Numerical Street Address or Fire Number and City of Well Qr Boring Location 

Show exact location of well or boring 
in section grid with "X" 

N 

I··+ ; 1 : I : I --:-- ~+--t--i·-1'---i--1 
: . : I : : 
: : : I : I : I 

W -t-t·t·t-~-- --~--1 E 

~x__ --l-- _j __ --~-- T
1 I~ I I ! 

Depth Before Sealirg 539 ft I Ong;nai Dept;- 539 't 

Sketcll map of well or boring AQUIFER(S) STATIC WATER 1.EVEL 
location. showing oroperry C Single Aquifer u Mu111aquifer 

lires. rqads. and buildings. WELUBORING 0 Measured CJ E.,tirrid'e' 

C Water Supply Well C Monit. Weli 

~nv Bore Huie C Other _____ _ ----- ft. LJ be'o"" = abc·;e 'arr: SL.r? .. :c 

CASING TYPE(S) 

0 Steel 0 Plastic D Tile CJ Other __,,HO=~lll~-----

CASING --:--+~-:--+-~-- --i--i· 1, m11e 
: . i : : I I Diameter Depth Set in 0vers1ze hole? Arinu'?:iu space ·r·t1ally grouted? 

l. s I 

l!'t--- I mile ----\l1t1 
I ' 

PROPERTY OWNER'S NAME 

Property owner's :nailing address 1f differen~ than well iocat1on addre:ss 1nd1cated above 

WELL OWNER'S NAME 

'-6 ..1. - - -- - - ~... 'ft-.rft 

werrowners-mailiriQacrdre5sirdmerent than property owner's address 1nd1cated above. 

500 Lafayette B.d. 
St. Paul. MN 55155 

___ in. from ____ ;o ____ ft. [J Yes CJ No C::: Yes ="i_, _J Unknc·,..,n 

___ 1n. from____ to -· __ ft. D Yes [J ~~o '.=:Ye.- - \-: =: Un~now., 

___ 1n. from ____ to---- ft. 0 Y'"s C No 0 Yes 0 Unknown 

SCREEN/OPEN HOLE 

Screen from DlllllZ: to ____ _ ft. Operi Hole frcm to ----- ft. 

OBSTRUCTION/DEBRIS/FILL 

D Obstruction 0 Debris 0 Fill Ii No Obstruction 

Type of Obstruction/Debris/Fill 

Obstruction/Debris/Fill removed? D Yes 0 No 

PUMP 

Type N()Q 

GEOLOGICAL MATERIAL COLOR HARDNESS OF! FROM) TO I D Removed D Not Present D Other------------------­
FORMATION 

If not known. indicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE '.10L.C:: 

/ DXNo Annular Space Exits 

I Leg attaeh8'i II 0 Annular space grouted with tremie pipe 

0 Casing Perforation/Removal 

in. from to ft. 

1n. from to ft. 

D Perforated _ :::<!moved 

D Perforated ::ic~.o•;ed 

Type of perforator ----------------------------

I I I I I I jo Other _________ . 

GROUTING MATERIAL(S) 

r----------+-------+------+---+---1 Grouting Material Nea~ eMnt from ~ to --2-- ft.~ ya•:o _ oags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

q-z_-\ 

r. :-,ip0c;•.::.,v;-.;: 1_;::. ··;... ::>::;c.f:::=- IH l , ... - '1 
~ . ) i ,) ;;-1PC::=2S·'//;:: __ :.\~i=.~ :-:::::. 

HE-01434-02 

from to ___ ft. __ _ yarsc: 

from to ___ ft. __ _ va• · 

from ____ to ---- ft. ____ ,.~ 

UNSEALED WELLS AND BORINGS 

Other unsealed well or boring on property? 0 Yes ii No 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informa•101 
true to the best of my knowledge. 

_ bags 

bags 

_ bags 

"·eport is 

L.T.P. Enterprisea Inc. /·'/----;....-:;: 
License or;::;,:::, .• , - ~I Can;;:·"''/2_ 4~~ .. 

Authorized Representa!iiie Slgiiature ~ -
Yf l..,.;. 99+--11 

NafAfjJ,j! s9afntl! or Bonng --



~WELL OR SORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring 

IH 10 '""' 372 
I 

WELL AND BORING SEALING RECORD Sealing No. j I 
Cc'.Jnty Name 

I 
I Minnesota Unique No. 

Minnesota Statutes, Chapter 1031 or W-series No. l 
LVOR 1 Leave blank •! no! known) I 

~:::~;..Jo•;;~ No. I Ra:; No. Soci>on No. I ~."ci'"' l•m. +lg I Date Sealed Date Well or Boring Constructed 

27 ~f4ae ''Ile 4 6/6/1997 6/4/1997 
Nuniencal Street Address or Fire Number and City of Well or ·soring Location 

519 519 Depth Before Sealing _ ft. Original Depth 1[. 

Sh~~ct location of wel! or boring Sketch~ap of well or boring AOUIFER(S) ST A TIC WATER LEVEL 
in section grid with "X" location, showing property D Sing1e .C\quifer 0 Mult1aquifer 

lines, roads, and buildings. 
N WELUBORING 0 Measured CJ Estimated 

r::;': I;! 0 Water Supply Well 0 Monit Well 

G:r:n:n::::J iJ Env. Bore Hole CJ Other ft. C below 0 above iand sur.ace 

W' 'j: I: I: f CASING TYPE(S) 

i; I I': : T 
~--:--J---~--~---i--1-+--1 0 Steel CJ Plastic CJ Tile CJ Other NONE 
I . I I I ' I I • 

. I I : ! I j i mile 
CASING H--r-:--t-+-+-+-~ 1 
Diameter Depth Set in oversize hole? Annualar space 1nit1ally 3roured? 

s + O Yes -
~1mile 1n. from ____ to ____ ft. 0 Yes 0 No -own --- -

-
PROPER 1 "( OWNER'S NAME ___ 1n. from ____ to ____ ft. 0 Yes 0 No CJ Yes - -own 

-Proper'.}' owner's mailirig address •f different than well location address indicated above. ___ in. from ____ to ____ ft. 0 Yes 0 No C Yes - -~riown 

SCREEN/OPEN HOLE 

Screen from NONE to ft. Open Hole from to ft. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruction 0 Debris 0 Fill ~ No Obstruction 
M-f ·- nVD 

Well owner's mailing address if different than property owner's address indicated above. Type of Obstruction/Debris/Fill 

500 Lafayette B.d. Obstruct1on/Debris/Fill removed? 0 Yes D No 

St. Paul. MN 55155 PUMP 

Type NONJl. 

GEOLOGICAL MATERIAL I COLOR 
HARDNESS OF FROM TO 

D Removed 0 Not Present 0 Other 
FORMATION 

It not known, indicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

~No Annular Space Exits 

T no .a•+---l..~ 0 Annular space grouted with tremie pipe -
D Casing Perforation/Removal 

in. from to ft. 0 Perforated CJ Remc•1ed 

I in. from to ft. 0 Perforated 
,., 

Rer:ioved L 

Type of perforator 

D Other 

I GROUTING MATERIAL(S) 

Grouting Material Neat cm111t from -sl9- to-2--- ft.~ yaras ---- bags 

from ---- to ____ ft. ___ yards --- bags 

from ---- to ____ ft. ___ yards ---- bags 

from ____ to ____ ft. ____ yar'.ls ---- bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

4 -z_~ z. Other unsealed well or boring on property? D Yes . Ci No 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information :0r•a·r"·~ ·r this report is 
true to the best of my knowledge. 

/' 

L.T.P. Entervriaea lDc. 7/~~c;= 
GooW~'BU~M~ L ~-"" 

~ ,...,_._ 
License or Re-:;•s ·• ·.-.-- 'Vo 

.L,4.-, ... , """ ~ <:::::: jJ,J: tt I t 9 9 7 

George Grima 
IMPOR'A:\fi-::::1u: N!T'-' PRO?ERT1 

JH ·j (' F"' 3 7 ') Name of Person Sea/mg Well or Boring 

p.:.p::RS-NE'...c. ']v'l'~EP :::opv --.. J '-~ I '-

HE-01434-02 10/95A 



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring I 103376 l WELL AND BORING SEALING RECORD Sealing No. tH 

County Name 
Minnesota Unique No. I 

1 Plp .. tone Minnesota Statutes, Chapter 1031 or W-series No. I 

. I Leave blank 11 not known) I 
Township Name I Tl~;ip No. I :Se No. Sect~n No. I ~r:;n: +.: Date Sealed Date Well or Boring Constructed 

Grap 7/24/1997 7/23/1997 
Numerical Street Address or Fire Number and City of Well or Sorin~ Location 

l~J Depth Before Sealing ft. Original Depth aJ ·1 
~· 

Show exact location of well or boring Sketch map of well or boring AQUIFER(S) ST ATlC WATER LEVEL 
in section grid with "X' location, showing property 0 Single Aquifer 0 Multiaquifer 

lines, roads, and buildings. 
WELUBORING 0 Measured 0 Estimated N 

I : ! +: I : I 0 Water Supply Well 0 Monit. Well 1-+--r-.;-- -+- --+-J 
~ ' ' ~ ~ : : Jl Env. Bore Hole 0 Other ft. 0 below 0 above land surface 

! I ·t I I i : I t--+- -+-+-+- --.,-- CASING TYPE(S) 
W1 ,n · l I E 

~ I l I ' ' ' "T 
D Plastic O Tile lJ Other lfOB --:--+-+- ~-+-1--+- i D Steel 

i ' I 1 ' ' 
1 , .J ;.mile 
I ' ! ' I CASING [-+-+--:-- ""-+- ,--+--j I 

~ • I ! : I l j J_ Diameter Depth Set in oversize hole? Annualar space initially gro:..:ted? 
s 

' 
0 Yes c· -

IWo--- 1 mile ___ in. from ____ to ____ ft. O Yes 0 No ~~.~own 

I 

PROPERTY OWNER'S NAME ___ in. from ____ to ____ ft. D Yes 0 No 0 Yes - i.nwn 

Property owner's mailing address 1f different than well location address indicated above. ___ in. from ____ to ____ ft. D Ye!f D No 0 Yes I .'1k.nown 

SCREEN/OPEN HOLE 

Screert.'from to ft. Open Hole from to ft. 
-•Nil. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME 0 Obstruction 0 Debris D Fill ~ No Obstruction ..... . n"1'D 
Well owner's mailing address 1f different than property owner's address indicated above. Type of Obstruction/Debris/Fill 

soo Lafayette u. Obstruction/Debris/Fill removed? D Yes D No 

St. Pal. Ml1 55155 PUMP 

Type HOD 

GEOLOGICAL MATERIAL I COLOR HARDNESS OF FROM TO 
D Removed 0 Not Present 0 Other 

FORMATION 

If not known, indicate estimated formation log from nearby well or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

iJ No Annular Space Exits . .. T ~°' ... 0 Annular space grouted with tremie pipe -
O Casing Perforation/Removal 

in. from to ft. 0 Perforated D Removed 

in. from to ft. 0 Perforated 0 8emoved 

I Type of perforator 

! 
0 Other 

GROUTING MATERIAL(S) 

Grouting Material !ileat c•u.t from -14J_ to --2.--- ft. --"'--- yards --- bags 

from ---- to ---- ft. ____ yards ____ bags 

from ---- to ---- ft. ____ yards ____ bags 

from ---- to ---- ft. ____ yarrjs _____ bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

5~- \ Other unsealed well or boring on property? 0 Yes JXNo 

LICENSED OR REGISTERED CONTRACTOR CERTIF1CATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information rcn•31ned 1n this report is 
true to the best of my knowledge. 

I •• ?.! .. Ente~i:iau IDC. 9/~R~-
Con"8oto' Bus.oo<S') . License or Flegrst'!t•or 'JO 

CJ/ ~ --~//4 9JlOL1992 -
Authonzed ReprfiSiintative ::;ignature "---"' - -- OarP 

Gaox:&e Gx::imm --IMPORT ANT-i=ILE WITH P80PERTI I H · n .~. ·") ·- s Name of Person Sealing Well or Boring 

; I \ j ( 
PAPERS-WELL OWNEP copv .- ,,r "- -
HE-01434-02 ~SF! 
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WELL OR BORING LOCATION 

courirf Name 

pipeatoae 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Minnesota Statutes. Chapter 1031 

I Township No. I Range No. Section No. J Fraction (sm.-+ lg.) 

Gran.at• I 107 45 10 •J4mr '4ne '• 
rowrsh1p Name Date Sealed 

7/21/1997 

Minnesota Well and Boring 
Sealing No. 

Minnesota Unique No. 
or W-series No. 
(Leave blank 1f not known! I 

Date Well or Boring Constructed 

7/14/1997 

A 01 l v 

~nca1 Street Address or Fire Number and City of Well or Boring Location 

Depth Before Sealing _2__;_;:9_:5=---_____ lt. Original Depth ___ 2_9_5 _____ 1L 

~act !ocatior. 0f well or bonng 
in sect1on gnd with "X". 

N 
I I I I I I 
r---~-+ _ _;__ ,-~- 1--~--~ 
I I : : i ; i 

: : ' I . ' ! 
~' --,--1---:---r-+- --+-~ 

W, ' i ' I ' I IE 

Sketch map of well of boring AQUIFER($) 
location, showing property ~ Single Aquifer C Multiaquiier 
lines, roads, and buildings. 

WELUBORING 

0 Water Supply Well 0 Monit. Well 

I; Env. Bore Hole [] Other _____ _ 

CASING TYPE(S) 

STATIC WATER LEVEL 

0 Measured CJ Estimated 

_____ It. 0 below 0 above land surface 

L : I '. J : : if 
. -+-+--:--+--:-- -+-1 I l ', I 

D Steel D Plastic Ci Tile c:Xother __.VQ_ .. g_..__ _____________________ _ 
j : 

1 l I [ l t, rmle 
CASING ~ __ :__ --i--T· -~--+-~--~ I 

. ' : , : i I j_ Diameter Depth Set in oversize hole? Annualar space :n1t1ailv grouted? 
s f--- 1 mlle---... fnsl6 

PROPERTY OWNER'S NAME 

Property ow'1er's :nailing address 1f aifferent than well location address indicated above. 

Nell owner's mailing aadress 1t different than property owner's address indicated above. 

500 J.af ayette lW. 
St. Paul. MB 55155 

___ in. from ____ to ____ It. O Yes 0 No 

___ 1n. from ____ to ____ It. O Yes 0 No 

___ 1n. from____ to ____ ft. O Yes 0 No 

SCREEN/OPEN HOLE 

NOR 
Screen from to ----- ft. Open Hole from ____ _ 

OBSTRUCTION/DEBRIS/FILL 

Obstruction/Debris/Fill removed? D Yes 0 No 

PUMP 

Type )iOIK 

D Yes r--- ·uwn '--

D Yes - ·,-,wn 
-

D Yes ' - ··-nown 

to It. 

GEOLOGICAL MATERIAL COLOR 

~~~~~~~~~~ ...... ~~~~~-.-~~~~~....-~~....-~---t 
HARDNESS OF FROM TO 0 Removed 0 Not Present 0 Other--------------------------

FORMATION 
-f ~-ot_k_n-ow-n-.-in-d-ica_t_e_e-st-im-a-te_d_t_o_rm.._a_ti-on-io-g-tr-om-n-ea_rb.._y_w_el-I o_r_b_o-rin-g-. -'----'----t METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

XJ No Annular Space Exits 

.JT.-~i;ll'~~-.AJ•'+-.,.Jaj+-•a'ilii.l-.\.. .. .-~IL-.J.------~-----1~--1~--1 0 Annular space grouted with tremie pipe 

O Casing Perforation/Removal 

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

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

0 Perforated -_ ;:>emoved 

0 Perforated _ :i 0 moveo 

Type of perforator ----------------------------- ______ _ 

-----------+-------+------+----+---~ 0 Other--------------------------------

GROUTING MATERIAL(S) 

----------+-------i------+---+-----i Grouting Material Heat emc•.t from --29.5--- to --1-- ft.~ Vd''JS 

~EMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

from to ____ ft. ___ _ 

from to ____ ft. ___ _ 

from ---- to ____ ft. ____ ,a·-,~ 

UNSEALED WELLS AND BORINGS 

Other unsealed well or boring on property? 0 Yes j;kNo 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or bonng was sealed in accordance with Minnesota Rules, Chapter 4725. The informat•or 
true to the best of my knowledge. 

L.T.P. Rnterpriaea Inc 
Contractor Business ~ 

bags 

_ bags 

bags 

_bags 

. ..,1s report is 

Ac;;~Re"* ~ t htf l -99-7--

HE-01434-02 10/95A 



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEAL TH Minnesota Well and Boring :H 103375 ··~ WELL AND BORING SEALING RECORD Sealing No. 

County Name 
J Minnesota Unique No. 

Pioeat:oae 
Minnesota Statutes. Chapter 1031 or W-series No. 

: 1 Leave b1ank ,f not ,noY.ni i 

Township Name 
I T~~;ip No. I Ra;; No. 

Section No. I: ~-ction (,am.-+ lg.) Date Sea1ed Date Well or Bering ·:onarruc'.ed 

Granp ' .. !~.,,!ft '4 7/22/199l 7/22/1997 
Numerical Street Address or Fire Number and City of Well or Boring Location -

Depth 3efore Sealing 134 ft Orig;'<al D.o::tri 134 " 

Show exact location of well or bonng Sketch map of well or boring AQUIFER(S) STATIC WATER LEVEL 
in section grid with "X". location . .al'lowing property [J Single .A.qu1ter [j Mul'.1aql:.fer 

lires. roads. and buildings. 
WEt.LJBORING I 0 tv1ea5,,, ad = ':"t1mated N 

' I ' l 0 Water Suoply Well 0 Monit. Well 
~-+- --,-- ~-1-- --~--1 1------ ft CJ '.Jelow 

I 
I KJ Env. Bore Hoie 0 Other :_J above land st.dace 

I .J I 
I ' : ! -+- -+- ---:-- --:--1 E CASING TYPE(S) w ; ! : : 

I I I I IT liODJ '--t- '"--:--t-t- --~--1 .. D Steel C Plastic C Tiie [XOther 

1 1 1 
; .. mile ----

--:-- --:-- --+- -+-~ I CASING = I ! ! _t_ Diameter Depth Set 1n oversize hole'7 . .i.nnua18.' sp..ice 0r .. t1J.liy groutea" 
s + CJ Yes C \Jo ~ Unknown ~1mile ___ 1n. from ____ to ____ ft C Yes 0 No 

PROPERTY OWNER'S NAME ___ in. from ____ to ____ ft. [J Yes 0 No O Yes 0 ~Jo 0 Uni<nown 

Property owner's mailing address tf differen~ :har well location addre:ss ;ndicated above. ---.- 1n. from ____ to ____ !t. 0 Yes 0 No C Yes [J No [J Unknown 

SCREEN/OPEN HOLE 

Screen from NOD to ft. Open Hole from to ft. 

OBSTRUCTION/DEBRIS/FILL 

WELL OWNER'S NAME CJ Obstruction 0 Debris CJ Fill ~o Obstruction ...... - ....,._ 
wen owners mamn~dresSiTC!lfferent than property owner's address :nd1cated above. Type of Obstruction/Debris/Fili 

500 Lafayette l.d.. Obstruction/Debris/Fill removed? 0 Yes 0 No 
: 

St. Paul. MM 55155 PUMP 

Type R9H 
GEOLOGICAL MATERIAL COLOR 

HARDNESS OF FROM TO 
0 Removed 0 Not Present 0 Other 

FORMATION 

If not known. indicate estimated formation log from nearby well or boring. 
METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE 

XJ No Annular Space Exits 

T -- -•~--L-~ 0 Annular space grouted with tremie pipe --- -- 0 Casing Perforation/Removal 

in. from to ft. D Perforatec 
- ;:;.,moved 

i 

I in. from to ft. 0 PerforateG ·~'Tlnved 

Type of perforator 

0 :Other 

GROUTING MATERIAL(S) 

Grouting Material Neat cmmt from ___ll!_ to __ 2_ ft. ----1!L • d' ;~ _ bags 

from ____ to ____ ft. ____ . ~ _ bags 

from ____ to ____ ft. ___ • i··~ _ _ bags 

from ____ to ____ ft. ___ ... _ bags 

I 
REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

-;'\-3 Other unsealed well or boring on property? D Yes [j: No 

LICENSED OR REGISTERED CONTRACTOR CERTIF1CATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The informa•· • -- - s report is 
true to the best of my knowledge. 

I. I.~ Enter:pdaea Iae ?/ .:.<?b" """""""' ""'22 Licen54f " ...,_, -~ . 

{' OQ, ·~• ,, tQJ 1997 
Authorized Representative S1gnatu~ -
G9orf!a G:c::i- -IMPORTANT-Fil~ //lif1 POOPEt=l''.'/ I H -. " --, ""' --7 r Name o; rson Sealing Well or Boring 

PA.PERS-WEi_l 'JWNER CCPY -'- LJ j -.: I J · .. 
> 

HE-01434-02 10/95A j 



-WELL OR BORING LOCATION 

county Name 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Pipeatona 

Minnesota Statutes. Chapter 1031 

Township Name 

troy 
Section No. I ~~ction (sm. + lg.; Date Sealed 

al.2 -~ 1nf ;, 7/25/1897 

Minnesota Well and Bonng 
Sealing No. 

Minnesota Unique No. 

IH 
I 

103377 
or W-series No. 
(Leave blan~ if not Kriown! 

!____ _______________ ~! 

Date Well·or Bcri"lg Constructed 

7/24/1997 
'Numerical Street Address or Fire Number and City of Well or Bori~ Location 

Depth Before Sealing __ __..1...,2_.2._ _____ ft. Original Deptn ___ _..1 ... 2-2------ ft. 

Show exact location of well or boring 
in section grid with "X". 

Sketch map of well or boring AQUIFER(S) STATIC WATER LE'/EL 
location, -~owing property c· Single Aquifer ::J Multiaqu1ter 
lires. roads. and buildings. 

WELLJBORING 0 Measurea C Est1rnateo N 

\ I l 

W --;--- -~-----~-- --+- E 

--:-- .. -+- >--~--+-+- T 
-+-t-+-t-+-L+-1 '41m1/e 

' I ' - ' I I I _t_ 
s f--- 1 mile----tifr...o 

PROPERTY OWNER'S NAME 

Property owner's mailing address 1f different than well location addr&ss indicated above. 

WELL OWNER"S NAME 

V.f ---~- nlil"D 
Well owner's mailing address if different than property owner's address indicated above. 

SOO l.lf ayetta ad. 
St. P.W.. MN 55155 

Q 'Nater Supply Well C. Mon1t. Well 

XJ Env. Bore Huie [J Other _____ _ ------ ft. 0 below 

CASING TYPE(S) 

0 Steel CJ Plastic O Tile [%Other --1HQ!lR::lttHIH!i.-------------------------

CASING 

Diameter Depth Set in oversize hole? Annu<t1ar space :r1t1ally grou!ed? 

--- 1n. from ____ to ____ ft. O Yes 0 No C Yes C No [] Unknown 

--- 1n. from ____ to ____ ft. O Yes 0 No u Yes [] No :J Unknown 

--- in.from ____ to ____ ft. C Yes 0 No O Yes C No ::J lJn~nown 

SCREEN/OPEN HOLE 

Screen from lifOR to ___ _ ft. Open Hole from _____ to ----- ft. 

OBSTRUCTION/DEBRIS/FILL 

0 Obstruction [] Debris 0 Fill [XNo Obstruction 

Type of Obstruction,Debris/Fill 

Obstruction/Debris/Fill removed? 0 Yes 0 No 

PUMP 

Type NONE 

GEOLOGICAL MATERIAL COLOR 

i--~~~~~~~~~~..-~~~~~...-~~~~--.-~~.-~~ 

HARDNESS OF FROM TO 0 Removed 0 Not Present 0 Other---------------------------
FORMATION 

f-lf-n-ot-k-no_w_n_, 1-nd-ica-te-e-st-im-a-ted-fo-rm~a-t-io-n -10-g-fro-m-ne-a~rb-y-w-el-I 0-r-bo_n_n-g.~--~---1 METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

U No Annular Space Exits 

h1i..ui~-n-~..Ja1114' .... .,. ..... ,~~·-1"..-.,1-.L--+------+------+---+---I 0 Annular space grouted with tremie pipe 

O Casing Perforation/Removal 

1n. from------ to ______ ft. 

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

0 Perforatea C "lemoved 

0 Perforated --- ::i<e:noved 

Type of perforator ----------------------------- -···- -------

-----------+------+------1----1-----10 Other--------------------------------- -------

GROUTING MATERIAL(S) 

1------------+-------+------+---+----4 Grouting Material _.1N,...ea ...... t _ _.c,;.i=-•21:r.&n.,t._ from _.122 to ---2.._ ft. ~ yaras bags 

from to ____ ft. ___ _ bags 

from to ____ · ft. ___ _ 
•1i1''1S bags 

from ____ to---- ft. ___ _ bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING UNSEALED WELLS AND BORINGS 

Other unsealed well or boring on property? D Yes · i;I No 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information · "''A>- - · ~ •ti1s report is 
true to the best of my knowledge. 

!\1POR7,lJH-;:<L.:: Nii:-, ?ROPE~-., I H 
:i.l:::::RS·,VEL:.. J't;',E=< u:=p·: 

'_) 

'.I I 

10/95R 





Appendix 3 
Seismic refraction depth models, Holland Well Field area 
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