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Executive Summary

The Army National Guard (ARNG) is performing Preliminary Assessments (PAs) and Site
Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide. A PA for per- and polyfluoroalkyl substances
(PFAS)-containing materials was completed for North Dakota Army Aviation Support Facility #2
(Fargo AASF #2; also referred to as the “facility”) in Fargo, North Dakota, to assess potential
PFAS release areas and exposure pathways to receptors. The Fargo AASF #2 is constructed on
a parcel of land that is owned by Fargo Jet Center LLC and operated by the North Dakota ARNG
(NDARNG) from 2012 to 2015 and from 2016 to present. The performance of this PA included the
following tasks:

e Reviewed available administrative record documents and Environmental Data Resources,
Inc. (EDR)™ report packages to obtain information relevant to potential PFAS releases, such
as: drinking water well locations, historical aerial photographs, Sanborn maps, and
environmental compliance actions in the area surrounding the facility;

e Conducted a site visit 13 September 2019 and completed visual site inspections at locations
where PFAS-containing materials were suspected of being stored, used, or disposed,;

e Interviewed current NDARNG personnel, NDARNG environmental managers, operations
staff and Fargo Airport personnel

e Completed a visual site inspection at known or suspected potential PFAS release locations
and documented with photographs

e Developed a preliminary conceptual site model to outline the potential release and pathway
of PFAS for the Area of Interest (AOI) and the facility

One AOI related to potential PFAS releases was identified at the Fargo AASF #2 during the PA.
The AOI is shown on Figure ES-1 and described in Table ES-1.

Table ES- 1: AOI at Fargo AASF #2

Area of Interest Name | Used by Potential Release Date
AOI 1 Hangar Unknown Unknown

Based on potential PFAS releases at this AOI, there is potential for exposure to PFAS
contamination in media at or near the facility. The preliminary CSM for the Fargo AASF #2 is
shown on Figure ES-2, which presents the potential receptors and media impacted. Based on
the US Environmental Protection Agency (USEPA) Unregulated Contaminant Monitoring Rule 3
(UCMR3) data, it was indicated that no PFAS were detected in a public water system above the
USEPA lifetime Health Advisory (HA) within 20 miles of the facility. The HA is 70 parts per trillion
for PFOS and PFOA, individually or combined. PFAS analyses performed in 2016 had method
detection limits that were higher than currently achievable. PFAS analyses performed in 2016 had
method detection limits that were higher than currently achievable. Thus, it is possible that low
concentrations of PFAS were not detected during the UCMRS3 but might be detected if analyzed
today. Potential off-facility PFAS release areas exist adjacent to the Fargo AASF #2. Because
these areas include property downgradient of the facility, it is unknown whether AFFF releases at
the off-facility sources affect the Fargo AASF #2.
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1. Introduction

1.1 Authority and Purpose

The Army National Guard (ARNG)-G9 is the lead agency in performing Preliminary Assessments
(PAs) and Site Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic
acid (PFOA) at Impacted Sites at ARNG Facilities Nationwide. This work is supported by the
United States (US) Army Corps of Engineers (USACE) Baltimore District and their contractor
AECOM Technical Services, Inc. (AECOM) under Contract Number W912DR-12-D-0014, Task
Order W912DR17F0192, issued 11 August 2017.

The ARNG is assessing potential effects on human health related to processes at facilities that
used per- and poly-fluoroalkyl substances (PFAS), primarily in the form of aqueous film forming
foam (AFFF) released as part of firefighting activities, although other PFAS sources are possible.
In addition, the ARNG is assessing businesses or operations adjacent to the ARNG facility (not
under the control of ARNG) that could potentially be responsible for a PFAS release.

PFAS are classified as emerging environmental contaminants that are garnering increasing
regulatory interest due to their potential risks to human health and the environment. PFAS
formulations contain highly diverse mixtures of compounds. Thus, the fate of PFAS compounds
in the environment varies. The regulatory framework at both federal and state levels continues to
evolve. The US Environmental Protection Agency (USEPA) issued Drinking Water Lifetime Health
Advisories (HAs) for PFOA and PFOS in May 2016, but there are currently no promulgated
national standards regulating PFAS in drinking water. The HA is 70 parts per trillion for PFOS and
PFOA, individually or combined.

This report presents the findings of a PA for PFAS-containing materials at the North Dakota Army
Aviation Support Facility #2 (Fargo AASF #2; also referred to as the “facility”) in Fargo, North
Dakota, in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended, the National Oil and Hazardous Substances Pollution
Contingency Plan (40 Code of Federal Regulations Part 300), and Army requirements and
guidance.

This PA documents the known locations where PFAS may have been released into the
environment at the AASF #2, and potential adjacent sources. The term PFAS will be used
throughout this report to encompass all PFAS chemicals being evaluated, including PFOS and
PFOA, which are key components of AFFF.

1.2  Preliminary Assessment Methods

The performance of this PA included the following tasks:

e Reviewed available administrative record documents and Environmental Data Resources,
Inc. (EDR)™ report packages to obtain information relevant to potential PFAS releases, such
as: drinking water well locations, historical aerial photographs, Sanborn maps, and
environmental compliance actions in the area surrounding the facility;

¢ Conducted a site visit on 13 September 2019 and completed visual site inspections (VSls) at
locations where PFAS-containing materials were suspected of being stored, used, or
disposed;

o Interviewed current and retired North Dakota ARNG (NDARNG) personnel, NDARNG
environmental managers, and operations staff
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e Completed a visual site inspection (VSI) at known or suspected potential PFAS release
locations and documented with photographs

o Developed a preliminary conceptual site model (CSM) to outline the potential release and
pathway of PFAS for the Area of Interest (AOI) and the facility

1.3 Report Organization

This report has been prepared in accordance with the USEPA Guidance for Performing
Preliminary Assessments under CERCLA (USEPA, 1991). The report sections and descriptions
of each are:

o Section 1 — Introduction: identifies the project purpose and authority and describes the
facility location, environmental setting, and methods used to complete the PA

e Section 2 — Fire Training Areas: describes the fire training areas (FTAs) at the facility
identified during the site visit

¢ Section 3 — Non-Fire Training Areas: describes other locations of potential PFAS releases
at the facility identified during the site visit

e Section 4 - Emergency Response Areas: describes areas of potential PFAS release at the
facility, specifically in response to emergency situations

o Section 5 — Adjacent Sources: describes sources of potential PFAS release adjacent to the
facility that are not under the control of ARNG

e Section 6 — Preliminary Conceptual Site Model: describes the pathways of PFAS transport
and receptors for the AOls and the facility

¢ Section 7 —Conclusions: summarizes the data findings and presents the conclusions of the
PA

e Section 8 — References: provides the references used to develop this document
e Appendix A — Data Resources
¢ Appendix B — Preliminary Assessment Documentation

¢ Appendix C — Photographic Log

1.4  Facility Location and Description

The Fargo AASF #2 is in Cass County, approximately 1-mile northwest of Fargo, North Dakota
(Figure 1-1). The AASF is adjacent to Hector International Airport. The facility is accessible from
North University Drive from the east and 19" Avenue N from the south.

Fargo AASF #2 is constructed on a parcel of land that is owned by the Fargo Jet Center LLC and
has been operated by the NDARNG from 2012 to 2015 and from 2016 to present (Appendix A).
The current lease ends in September 2020. Before 2012, the Fargo Jet Center LLC leased the
site to other operators who used the hangar facility for aircraft and other equipment storage. Fargo
AASF #2 consists of one hangar and one administrative building.

1.5  Facility Environmental Setting

The Fargo AASF #2 lies within the Red River Valley of North Dakota, which is characterized by
glacial lake sediments. The facility is bordered to the east and south by residential and commercial
areas and bordered to the west and north by agricultural land. The facility is approximately 2 miles
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east of the Red River and approximately 5 miles southwest of the Sheyenne River. The elevation
of the facility is approximately 904 feet above mean sea level.

1.5.1 Geology

The Fargo AASF #2 lies within the southeastern side of the North Dakota, in Cass County, within
the Drift Prairie and Red River Valley areas. Fargo is a part of the Central Lowland, which is
covered with glacial deposits. In the glacier deposits in Cass County, there are four major surface
units; they are defined as ground moraine, lake plain, shore, and deltaic deposits. Ground moraine
can be found within the first 20 feet below the surface and is composed of till, silt, gravel, sand
heterogeneous mixture of clay, and boulders with clay and silt predominating. The lake plain
deposits consist of silt and clay that can be found as two separate layers in the lake plain deposit.
The silt unit comprises the surface deposits with a lower level clay unit. The two layers are marked
by desiccation and vegetal remnant. The deposits known as “shore” border the lake plain on the
west side and consist of silt, clay, sand, and gravel. They are typically the smallest layer and only
range to 15 feet maximum depth. Deltaic deposits consist of fine to medium sand and silt and can
range to 120 feet deep. These four layers overlie sedimentary rocks from the Cretaceous age,
except in places where the Cretaceous shale eroded, in which case, the layers sit on Precambrian
crystalline rocks.

The underlying rock from the glacial deposits are 3 Cretaceous bedrock units that can be defined
as the Greenhorn Formation, Graneros Shale, and Dakota Sandstone. The Greenhorn Formation
lies 200 to 420 feet below the surface and is a black calcareous shale with white specks. The
Greenhorn Formation typically covers the Graneros Shale, but it can also be covered by Dakota
Sandstone. Graneros Shale is a black, silty, noncalcareous shale that has fine white sand. Dakota
Sandstone can be found at a deeper range from 300 to 650 feet and consists of interbedded black
shale and fine to coarse sand. In a few areas, Precambrian crystalline rocks can be found
consisting of red and green clay derived from granite, but these rocks are only found at depths of
over 900 feet below ground surface (North Dakota Geological Survey, 1949).

1.5.2 Hydrogeology

The Fargo AASF #2 is just east of the Red River of the North Drainage Basin, located to the north
west of the West Fargo North, Nodak and Fargo Aquifers, where it drains into Clay County,
Minnesota. The closest aquifer to the facility is the Nodak Aquifer, which is composed of relatively
impermeable sands and gravels. The aquifer is estimated to be about 68 feet thick and spans 2.6
square miles. The groundwater within the Nodak aquifer flows into the Fargo, West Fargo North
and the West Fargo South Aquifers (Ripley, 2000).

Depth to groundwater in the area typically ranges from 4 to 10 feet below ground surface (bgs).
However, the groundwater depth fluctuates seasonally with the depth to the high water table of 1
feet bgs in April or June. The groundwater is inferred to flow generally west to east across the
facility (Figure 1-2). The average groundwater flow velocity near the Fargo AASF #2 facility is
very slow due to the small hydraulic gradient of approximately 1 to 2 feet per mile, and the low
permeability rate of the soils (ANG, 2019).

No potable water wells are located within the boundary of the facility; however,
monitoring/observation, industrial, and irrigation wells exist within 2 miles of the facility (Figure 1-
2). Drinking water for the facility is supplied by the City of Fargo, which uses the Red River,
Sheyenne River, and Lake Ashtabula as its drinking water sources (City of Fargo, 2019). Based
on the USEPA Unregulated Contaminant Monitoring Rule 3 (UCMRS3) data, no PFAS were
detected in a public water system above the USEPA lifetime HA within 20 miles of the facility. The
HA is 70 parts per ftrillion for PFOS and PFOA, individually or combined. PFAS analyses
performed in 2016 had method detection limits that were higher than currently achievable. Thus,
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it is possible that low concentrations of PFAS were not detected during the UCMRS3 but might be
detected if analyzed today.

1.5.3 Hydrology

No naturally occurring drainage systems, streams, or bodies of water are located on the facility.
Natural drainage at the facility and surrounding airport are not well defined due to the flat
topography. Stormwater runoff is carried away by a series of storm sewers, culverts, and ditches
that flow to several open man-made ditches; these in turn flow north and east to the Red River,
which lies about 2 miles east of the facility (ANG, 2019). Due to the man-made features, the
surface water flow at the facility flows to the northeast (Figure 1-3). The recharge to the aquifers
can happen in two possible ways: through precipitation from upland areas and water that comes
from the sandstone layers, as it moves laterally into the recharge areas, and from percolation in
gravel aquifers, which extends into lake deposits resting on underlying till (North Dakota
Geological Survey, 1968).

1.5.4 Climate

The climate at Fargo AASF #2 consists of four clearly separated seasons, with shorter, warm
summers and freezing, snowy, cloudy, windy winters. Temperatures vary from average highs of
70.2 degrees Fahrenheit (°F) to average lows of 6.3 °F. The average annual temperature is 40.5
°F. Average precipitation is 20.8 inches of rain (World Climate, 2019).

1.5.5 Current and Future Land Use

The Fargo AASF #2 is a controlled access facility with public roads and is adjacent to the Hector
International Airport. The facility consists of one hangar and one administrative building.
Reasonably anticipated future land use is not expected to change from the current land use;
however, future infrastructure improvements, land acquisitions, and land use controls at the
Hector International Airport are unknown. In 2016, the Hector International Airport proposed an
$81 million dollar expansion and improvement project. Some improvements include runway
expansion, additional hangars/buildings, main terminal expansion, and additional public parking
additions.
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2. Fire Training Areas
No FTAs were identified within the facility during the PA through interviews (Appendix B) or

document review (Appendix A). Fire training exercises for the NDARNG were not conducted at
the Fargo AASF #2.
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3. Non-Fire Training Areas

In addition to FTAs, the PA evaluated areas where PFAS-containing materials may have been
broadly used, stored, or disposed. This may include buildings with fire suppression systems, paint
booths, AFFF storage areas, and areas of compliance demonstrations. Information on these
features obtained during the PA are included in Appendices A and B. One non-FTA was identified
at the Fargo AASF #2. During the PA, interviewees indicated that AFFF had not been used or
released at the facility (Appendix B). There are no fire suppression systems, firetruck storage, or
bulk AFFF storage at the facility. A description of the non-FTA is presented below and shown on
Figure 3-1.

3.1 TriMax30™ Fire Extinguisher

During the interviews, it was reported that there were ABC and Purple K™ fire extinguishers at
the facility, and that there were never AFFF fire extinguishers. However, during the VSI, one
TriMax30™ fire extinguisher was found under tarps and other supplies. Personnel were not aware
that the TriMax30™ was at the facility, where the fire extinguisher originated from, or how long it
was at the facility. One interviewee indicated that the TriMax30™ has not been used since
NDARNG arrived at the facility in 2012. There was no visible leaking or corrosive markings on the
TriMax30™ fire extinguisher. The drains in the hangar lead to an oil/water separator and ultimately
to the Fargo Sanitary Waste Water Treatment Plant (WWTP).

12
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4. Emergency Response Areas

No emergency response areas were identified within the Fargo AASF #2 during the PA through
interviews (Appendix B) or document review (Appendix A). The Hector International Airport
provides fire emergency services for the Fargo AASF #2.

14
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5. Adjacent Sources

Twelve off-site PFAS sources adjacent to the Fargo AASF #2 were identified during the PA through
interviews and document review (Appendix A and Appendix B). A S| was completed at the 119th
Wing of the North Dakota Air National Guard (NDANG) at Hector International Airport, Fargo,
North Dakota (ANG, 2019). Table 5-1 summarizes the findings of the Sls completed at the 119th
NDANG at Hector International Airport. Figure 5-1 presents the location of potential Fargo AASF
#2 adjacent source areas.

5.1  NDANG

Hector Field is the home of the 119th Fighter Wing. The NDANG was first formed in January 1947
as host to the 178th Fighter Interceptor Squadron; the squadron was reorganized into the 119th
Fighter Interceptor Group in 1956. The primary mission of the 119th Wing has been an Air Defense
Mission that has included intercepting, identifying, and destroying enemy airborne objects. The
NDANG occupies approximately 209 acres of the Hector International Airport. The Sl indicated
that ANG operations (i.e., FTAs, AFFF storage areas, fire stations, firefighting equipment testing
areas, and emergency response) could have contributed to PFAS contamination in soil,
groundwater, sediment, and surface water (ANG, 2019). The findings of the ANG Sl are presented
in Table 5-1.

Table 5-1: Adjacent Sources

Area Description S| Findings
Former FTA — Former on-Base FTA used from | PFAS contamination levels in soil
ERP Site 10 the 1950s through mid-1989. exceeded the residential risk-based
AFFF likely utilized during this | screening level for PFOS and
time. additional sampling was proposed to

determine the nature and extent in the
vertical/horizontal directions.

Although groundwater samples did not
exceed the screening criteria,
additional sampling was proposed to
determine the nature and extent in the
vertical/horizontal directions.

Building 217 — Main Base Hangar with AFFF Although the soil samples did not
Main Hangar fire suppression systems since | exceed the screening criteria,
1992. Regular AFFF fire additional sampling was proposed to
suppression system testing determine the nature and extent in the
from 1992 to 2014. vertical/horizontal directions.

PFAS contamination levels in
groundwater exceeded the screening
criteria, additional sampling was
prosed to determine the nature and
extent in the vertical/horizontal
directions.
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Area

Building 215 —
Former Fire
Station

Description

Main Base Fire Station from the
1950s to 2011. AFFF was
stored in fire rescue vehicles,
and a known discharge of 180
gallons of AFFF into the
building’s floor drains occurred
in 2001.

S| Findings

Although the soil samples did not
exceed the screening criteria,
additional sampling was proposed to
determine the nature and extent in the
vertical/horizontal directions.

PFAS contamination levels in
groundwater exceeded the screening
criteria, additional sampling was
prosed to determine the nature and
extent in the vertical/horizontal
directions.

Nozzle Testing
Area — East of
Building 340

Documented nozzle testing in
this area using AFFF.

Although the soil and groundwater
samples did not exceed the screening
criteria, additional sampling was
proposed to determine the nature and
extent in the vertical/horizontal
directions.

Nozzle Testing
Area — South of
Building 340

Documented nozzle testing in
this area using AFFF.

Although the soil and groundwater
samples did not exceed the screening
criteria, additional sampling was
proposed to determine the nature and
extent in the vertical/horizontal
directions.

Nozzle Testing
Area — North of
Apron

Documented nozzle testing in
this area using AFFF.

Although the soil samples did not
exceed the screening criteria,
additional sampling was proposed to
determine the nature and extent in the
vertical/horizontal directions.

PFAS contamination levels in
groundwater exceeded the screening
criteria, additional sampling was
prosed to determine the nature and
extent in the vertical/horizontal
directions.

Aircraft Parking
Apron

Aircraft loading/parking area
where potential AFFF releases
may have occurred.

Although the soil samples did not
exceed the screening criteria,
additional sampling was proposed to
determine the nature and extent in the
vertical/horizontal directions.

PFAS contamination levels in
groundwater exceeded the screening
criteria, additional sampling was
prosed to determine the nature and
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Area

Description

S| Findings

extent in the vertical/horizontal
directions.

Stormwater
Outfall 002

Receives stormwater from
several potential release
locations and may be impacted
by AFFF use.

Although the sediment samples did not
exceed the screening criteria,
additional sampling was prosed
upstream of the outfall and
downstream outside the facility
boundary to determine the nature and
extent in the vertical/horizontal
directions.

PFAS contamination levels in surface
water exceeded the screening criteria,
additional sampling was prosed
upstream of the outfall and
downstream outside the facility
boundary to determine the nature and
extent in the horizontal direction.

Stormwater
Outfall 003

Receives stormwater from
several PRLs and may be
impacted by AFFF use.

Although the sediment samples did not
exceed the screening criteria,
additional sampling was prosed
upstream of the outfall and
downstream outside the facility
boundary to determine the nature and
extent in the vertical/horizontal
directions.

PFAS contamination levels in surface
water exceeded the screening criteria,
additional sampling was prosed
upstream of the outfall and
downstream outside the facility
boundary to determine the nature and
extent in the horizontal direction.

Soils Stockpile
Area

Received post land-farmed
soils from Former FTA— ERP
Site 10.

Although the soil samples did not
exceed the screening criteria,
additional sampling was proposed to
determine the nature and extent in the
vertical/horizontal directions.

PFAS contamination levels in
groundwater exceeded the screening
criteria, additional sampling was
prosed to determine the nature and
extent in the vertical/horizontal
directions.
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6. Preliminary Conceptual Site Model

Based on the PA findings, one AOI was identified at the Fargo AASF #2: AOI 1 Hangar. The AOI
location is shown on Figure 6-1. The following sections describe the CSM components and the
specific CSM developed for AOI 1. The CSM identifies the three components necessary for a
potentially complete exposure pathway: (1) source, (2) pathway, (3) receptor. If any of these
elements are missing, the pathway is considered incomplete.

6.1 Pathways

In general, the potential PFAS exposure pathways are ingestion and inhalation. Human exposure
via the dermal contact pathway may occur, and current risk practice suggests it is an insignificant
pathway compared to ingestion; however, exposure data for dermal pathways is sparse and
continues to be the subject of PFAS toxicological study (National Ground Water Association,
2018).

Potential AFFF releases at the AASF may have occurred on paved surfaces. AFFF releases to
the paved surfaces could have infiltrated the subsurface via cracks in the pavement or joints
between areas that are paved with different materials. Ground-disturbing activities may result in
potential exposure to subsurface soils and groundwater via ingestion.

6.2 Receptors

Receptors include construction workers. These receptors as they pertain to the facility are
described below:

o Construction workers are considered workers who represent a utility worker or other worker
who would be exposed to surface and/or subsurface conditions through ground-disturbing
activities.

The preliminary CSM for the AASF indicates which specific receptors could potentially be exposed
to PFAS. The preliminary CSM for the AOI at the Fargo AASF #2 is shown on Figure 6-2.

6.3 AOIl 1 Hangar

One TriMax30™ fire extinguisher found in the hangar at the Fargo AASF #2 during the VSI. The
current personnel and interviewees were not aware the TriMax30™ extinguisher was in the
hangar or when it arrived at the facility. None of the NDARNG personnel had ever worked or
trained with the TriMax30™ extinguisher. Due to the lack of information regarding the TriMax30™
fire extinguisher, the hangar was identified as an AOI. There are trench drains in the hangar that
leads to an oil/water separator and then to the Fargo Sanitary WWTP.

Potential PFAS exposure pathways resulting from releases at AOI 1 are described in Table 6-1.

Table 6-1 Exposure Pathways at AOI 1

Pathway Receptor

Subsurface Soil Considered a potentially complete pathway to construction workers via
ingestion or inhalation of dust

Groundwater Considered a potentially complete pathway to construction workers via
ingestion
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7. Conclusions
This report presents a summary of available information gathered during the PA on the use and

storage of AFFF and other PFAS-related activities at the Fargo AASF #2. The PA findings are
based on the information presented in Appendix A and Appendix B.

7.1 Findings

One AOQI related to a potential PFAS release was identified (Table 7-1) at Fargo AASF #2 during
the PA (Figure 7-1). Additionally, ten off-facility adjacent sources were identified (Table 5-1).

Table 7-1: AOI at Fargo AASF #2

Area of Interest | Name Used by Potential Release Dates
AOI 1 Hangar Unknown Unknown

Based on information obtained during interviews conducted with facility personnel, facility
observations, and reviewed documentation, it is unknown if AFFF has ever been used, or released
at the Fargo AASF #2; therefore, because documentation was not available to support that the
TriMax30™ fire extinguisher was not used at the facility, the hangar was identified as an AOI.

The preliminary CSM for the AASF is shown on Figure 6-2, which presents the potential receptors
and media impacted.

"

7.2 Uncertainties

A number of information sources were investigated during this PA to determine the potential for
PFAS-containing materials to have been present, used, or released at the facility. Historically,
documentation of PFAS use was not required because PFAS were considered benign. Therefore,
records were not typically kept by the facility or available during the PA on the use of PFAS in
training, firefighting, or other non-traditional activities, or on its disposition.

The conclusions of this PA are based on all available information, including: previous
environmental reports, EDRs™, observations made during the VSI, and interviews. Interviews of
personnel with direct knowledge of a facility generally provided the most useful insights regarding
a facility's historical and current PFAS-containing materials. Sometimes, the provided information
was vague or conflicted with other sources. Gathered information has a degree of uncertainty due
to the absence of written documentation, the limited number of personnel with direct knowledge
due to staffing changes, the time passed since PFAS were first used (1969 to present), and a
reliance on personal recollection. Inaccuracies may arise in potential PFAS release locations,
dates of release, volume of releases, and the concentration of AFFF used. There is also a
possibility the PA has missed a source of PFAS, as the science of how PFAS may enter the
environment continually evolves.

In order to minimize the level of uncertainty, readily available data regarding the use and storage
of PFAS were reviewed, retired and current personnel were interviewed, multiple persons were
interviewed for the same potential source area, and potential source areas were visually
inspected. Table 7-2 summarizes the uncertainties associated with the PA.
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Table 7-2: Uncertainties

Area of Interest Source of Uncertainty

Fargo AASF #2 The NDARNG took possession of the hangar in 2012. Direct
interviewee knowledge is not available before 1993. Whether
potential use, storage, or release of PFAS-containing materials
occurred at this facility prior to 1993 is unknown.

AOI 1 Personnel were not aware that the TriMax30™ was at the
facility, where the fire extinguisher originated from, if the unit
was ever used, or how long it was at the facility. NDARNG has
never used the TriMax30™ fire extinguisher.

7.3 Potential Future Actions

Interviews and records (covering 1993 to present) indicate that current ARNG or former non-
ARNG activities may have resulted in potential PFAS releases at the one AOI identified during
the PA. Based on the CSM developed for the AOI, there is potential for receptors to be exposed
to PFAS contamination in soil and groundwater at this AOI. Table 7-3 summarizes the rationale
used to determine if the AOI should be considered for further investigation under the CERCLA
process and undergo a Sl.

ARNG evaluates the need for an Sl at the AASF based on the potential receptors, the potential
migration of PFAS contamination off the facility, and the availability of resources.

Table 7-3: PA Findings Summary

Potential Future

Area of Interest AOI Location Rationale :
Action

One TriMax30™ fire
extinguisher was found under
tarps and other supplies.
Personnel were not aware
that the TriMax30™ was at Proceed to an Sl,
the facility, where the fire focus on soil and
extinguisher originated from, | groundwater.

or how long it was at the
facility. It is unknown if any
AFFF was released from the
TriMax30™ fire extinguisher.

46°54'27.3"N;

AOI 1 Hangar 06°48'27 4"W
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Data Resources will be provided separately on CD. Data Resources for Fargo AASF.

Fargo AASF #2 Deed, Leases, Licenses, and Permits

2018 Fargo AASF #2 Property Lease

Fargo AASF #2 Documentation

1968 County Ground Water Studies 8 Geology and Ground Water Resources of Cass
County, North Dakota Part |

1968 County Ground Water Studies 8 Geology and Ground Water Resources of Cass
County, North Dakota Part Il

1968 County Ground Water Studies 8 Geology and Ground Water Resources of Cass
County, North Dakota Part IlI

2019 Site Inspection Report for Perfluorooctane Sulfonate and Perfluorooctanoic Acid at
Hector Field Air National Guard Base, Fargo, North Dakota.

EDR Report

2019 Fargo AASF #2 EDR Report



LEASE
This lease agreement is made and entered into by and between the State of North Dakota,
acting through the Office of the Adjutant General (NATIONAL GUARD), and Fargo Jet Center
LLC (LANDLORD), owner of subject property located at Fargo, North Dakota.

1. LEASE OF PREMISES

The LANDLORD, in consideration of the covenants to be performed by the NATIONAL
GUARD, hereby leases to the NATIONAL GUARD, the following described premises situated
in the City of Fargo, County of Cass and the State of North Dakota, to-wit:

Approximately 11,730 square feet of commercial hangar rental
space (the leased premises) identified as 1748 and 1756 23" Ave N
Fargo, ND 58102 and approximately 3,000 square feet of
commercial administrative rental space (the leased premises)
identified as 1760 23" Ave. Fargo, ND 58102 and associated lots.

2. TERM OF LEASE

The term of this lease shall be for a period of two years (24) months, commencing on the 1% day
of October 2018, and terminating on the 30° day of September 2020. NATIONAL GUARD may
option to extend this lease for two (2) additional two year (24) month terms by providing thirty
(30) days written notice to the LANDLORD. Base rent shall be renegotiated at the time of the
extension. All remaining terms and conditions of this lease, with the exception of base rent, shall
remain in full force and effect.

3. RENTAL PAYMENTS

NATIONAL GUARD agrees to pay a base rent for the premises of $8,610.00 per month. The
Rent will be paid in advance by the 7" day of each month, beginning on the 1% day of October,
2018.

4. LANDLORD’S OBLIGATIONS

LANDLORD agrees:

a. To pay all property taxes charged against the premises during the term of this
lease or any renewals or extensions thereof.

b. That if other portions of the building are leased to other parties, or retained for the
LANDLORD’s use, the LANDLORD shall not permit any activity to be

conducted in other portions of the building or grounds that will materially
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interfere with the NATIONAL GUARD’s use and enjoyment of the leased
premises.

That the NATIONAL GUARD may install items which it deems necessary for
maximum and optimum utilization of the Premises, subject to the approval of the
LANDLORD, which approval shall not unreasonably be withheld, unless such
installations will affect the structural integrity of the building or increase the
insurable risk of damage or loss to the LANDLORD. Upon termination or
expiration of this lease the NATIONAL GUARD shall remove from the Premises
all fixtures and other equipment, unless the NATIONAL GUARD and the
LANDLORD consent to other arrangements. NATIONAL GUARD agrees to
repair any damages that may be done to the leased premises resulting from the
removal of said items.

To maintain the premises, at its expense, and in the absence of damage due to the
negligence of the NATIONAL GUARD, and provide all necessary repairs and
replacements related to perimeter walls, plate glass in windows, foundation,
electrical, mechanical, plumbing, roof and structural portions of the buildings
located upon the premises.

The NATIONAL GUARD may place decorations, wall hangings, signs and
directories upon entrance doors, in hallways leading to its leased premises, or
doors within such premises and on walls thereof. The NATIONAL GUARD shall
have the right to maintain a sign on the buildings or grounds showing the
NATIONAL GUARD’S presence in the building, as well as have the right to
maintain signage on its exclusive use areas. Signs shall conform to existing
ordinances and regulations of the City of Fargo, conform to the LANDLORD’s
sign criteria and all sign costs shall be the responsibility of the NATIONAL
GUARD.

To comply at its own expense with all federal, state, county, and city laws and
ordinances and lawful rules, regulations, or orders of any duly constituted
~ authority, present or future, affecting the leased premises.

To obtain fire and extended coverage insurance on the premises.

To provide automobile parking spaces for use by NATIONAL GUARD, its
agents or designees, in a lot provided for use by building tenants.



5. NATIONAL GUARD’S OBLIGATIONS

NATIONAL GUARD agrees:

a.

b.

To pay rent when due.
To pay monthly telephone service and utilities for space leased.

To keep the leased premises in a clean and healthful condition, and to maintain
the leased premises in such repair as existed at the commencement of the term,
except for reasonable use of wear, or damage by fire and casualty covered by
insurance required to be maintained by LANDLORD.

Not to make any unlawful, improper, or offensive use of the premises, and to
observe all the laws of the State of North Dakota and the ordinances of the City of
Fargo in force from time to time relating to the leased premises or the use thereof.

To keep the walkways and parking areas of the premises free of accumulations of
snow and to cut and care for the grass on the premises.

To permit the LANDLORD at all reasonable times to enter upon and examine the
premises and to make necessary repairs for the protection of the premises.

To surrender the leased premises to LANDLORD at the expiration of the term in
as good condition and repair as the same were in when the term began, reasonable
wear and tear and damage by fire and other unavoidable casualty excepted. Also,
in default of payment of any rent due or failure to perform any of the terms or

-conditions of this lease, then to surrender the premises upon demand made by the

LANDLORD.

To maintain at its own expense and assume responsibility for all office
equipment, furniture, and fixtures installed by the NATIONAL GUARD.

6. TERMINATION OF LEASE

It is expressly understood and agreed that NATIONAL GUARD has no obligation under this
lease for the initial or succeeding terms if it fails to secure appropriated funds to defray the full
rental costs. This lease agreement in no way acts to bind the State of North Dakota beyond the
current biennium’s appropriation. NATIONAL GUARD, without any liability, may terminate
this lease on thirty (30) days’ written notice if it fails to secure appropriated funds or if its
authority to spend its appropriations is reduced or limited by law or by reductions in federal or
other grant funds to a point that the NATIONAL GUARD, in its sole discretion, deems
insufficient to pay the full rental cost for the remainder of term of this lease.
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If funding is not an issue it is understood and agreed that the LANDLORD or NATIONAL
GUARD during the term of this lease or any renewal or extension thereof, may terminate this
lease on thirty (30) days’ written notice.

7. MERGER

This lease is the entire agreement between the parties, and no modification of this lease shall be
binding unless evidenced by written agreement signed by the parties.

8. SEVERABILITY

The parties agree that if any term or provision of this lease is declared by a court of competent
jurisdiction to be invalid, the validity of the remaining terms and provisions shall not be affected,
and the rights and obligations of the parties shall be construed and enforced as if the lease did not
contain the particular term or provision held to be invalid.

9. APPLICABLE LAW

This lease shall be governed by and construed in accordance with the laws of the State of North
Dakota.

10.  BINDING EFFECT OF LEASE

This lease shall not be assigned or underlet by NATIONAL GUARD without the LANDLORD’s
written consent to such assignment or underletting. This lease shall not terminate by reason of
any sale of the premises by the LANDLORD to a third party, but shall continue throughout the
entire term.

11. INDEMNIFICATION

Landlord agrees to indemnify, save and hold harmless the State of North Dakota, its agencies,
officers and employees (National Guard), from any and all claims of any nature, including all
costs, expenses and attorney’s fees, which may in any manner result from or arise out of this
agreement, except for claims resulting from or arising out of the NATIONAL GUARD’s sole
negligence. Provided, however; that LANDLORD shall not be liable to NATIONAL GUARD
or NATIONAL GUARD’s employees, agents, or visitors for any injury to person or property on
or about the leased premises caused by the sole negligence or misconduct of the NATIONAL
GUARD, its agents, servants, or employees, and NATIONAL GUARD agrees to carry damage
and liability insurance to save LANDLORD harmless. In no event shall LANDLORD be
responsible for any injury to an employee of the NATIONAL GUARD, which injury is subject
to North Dakota’s Workers Compensation laws, and LANDLORD shall not pay any workers
compensation premium for NATIONAL GUARD employees.



12. LIABILITY INSURANCE.

LANDLORD shall secure and keep in force during the term of this agreement, from insurance
companies, government self-insurance pools or government self-retention funds authorized to do
business in North Dakota, commercial general liability insurance governing the LANDLORD for
any and all claims of any nature which may in any manner arise out of or result from this
agreement. The minimum limits of liability required are $250,000 per person and $1,000,000.00
per occurrence.

NATIONAL GUARD agencies, officers, and employees shall be endorsed on the commercial
general liability policy as additional insureds. LANDLORD shall furnish a certificate of
insurance and a copy of the additional insured endorsement to the undersigned State
representative prior to commencement of this agreement. Said endorsement shall contain a
“Waiver of Subrogation” waiving any right of recovery the insurance company may have against
the NATIONAL GUARD as well as provisions that the policy and/or endorsement may not be
canceled or modified without thirty (30) days’ prior written notice to the undersigned
representative, and that any attorney who represents the NATIONAL GUARD under this policy
must first qualify as and be appointed by the North Dakota Attorney General as a Special
Assistant Attorney General as required under N.D.C.C. Section 54-12-08.

This insurance may be in policy or policies of insurance, primary and excess, including the so-
called umbrella or catastrophe form and be placed with insurers rated “A” or better by A.M. Best
Company, Inc.

The NATIONAL GUARD will be indemnified, saved and held harmless to the full extent of any
coverage actually secured by the LANDLORD in excess of the minimum requirements set forth
above.

13. TERMINATION OF THE LEASE IN EVENT OF DESTRUCTION OF
PREMISES

It is agreed that in the event the leased premises are destroyed or damaged by fire or the elements
to the extent they become untenable, then this lease shall immediately terminate, unless the
LANDLORD, within twenty (20) days of the happening of such event, gives written notice of
intention to restore the building and shall fully restore such premises within a reasonable time
thereafter. During the term between the destruction and restoration of the premises rent shall not
be due.

14. HOLDING OVER

I[f NATIONAL GUARD remains in possession of the premises after the lease expires, and the
LANDLORD accepts rent from it, the lease shall be deemed renewed month to month.
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15. USE OF PREMISES

The leased premises are to be used by NATIONAL GUARD to operate an Army Aviation
Support Facility (AASF) II. Said premises shall not be used for any other purposes without the
prior written consent of the LANDLORD.

16. LEASEHOLD IMPROVEMENTS

The parties agree that all leasehold improvements made to the property during the term of the
lease will be owned by LANDLORD and shall remain the property of LANDLORD after the
termination of the Lease agreement.

17.  CONDEMNATION

If any part of the leased premises shall be taken or condemned for a public or quasi-public use
(or any transfer is made in lieu thereof), and such condemnation has a negative impact on the
NATIONAL GUARD’s use of the premises, the NATIONAL GUARD may terminate this lease.
If all of the leased premises shall be taken or condemned, the NATIONAL GUARD may
thereupon terminate this lease. All compensation awarded upon any such condemnation or
taking shall go to the LANDLORD and NATIONAL GUARD as provided by law.

18.  ASSIGNMENT, MORTGAGE AND SUBLEASE

This lease shall not be assigned or underlet by NATIONAL GUARD unless the LANDLORD
endorses its written consent to such assignment or underletting. This lease shall not terminate by
reason of any sale of the premises by the LANDLORD to third parties, but shall continue
throughout the entire term.

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK;
SIGNATURE PAGE FOLLOWS]
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Dated this & day of Qm:)wglv ,2018.

Fargo Jet Center LLC

STATE OF NORTH DAKOTA )
)ss.
COUNTY OF CASS )
. The foregoing instrument was acknowledged before me this & “% day of
%”ﬂ ust ,2018,by Rendell Jensore , Lessor.
&_W.La /b/ QIIOr -
“—=""""JULE HANSON Notary Public
) Notary Public My commission expires:
4 Mv Commission Explres Feb. 25, 2021

A
I d n

fan S. Dohrm

Major General, ND National Guard
The Adjutant General

STATE OF NORTH DAKOTA )

)ss.
COUNTY OF BURLEIGH )

The foregoing instrument was acknowledged before me this j 4 *‘dday of
Tl 3 , 2018, by Alan S. Dohrmann, on behalf of the National Guard.

Bttt e Notary Public
PAUL H, ZENT My Commission Expires: &44s § AOIH

Notary Public v

State of North Dakota

My Commisskm Exples Qct. 5, 2018 f
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This is one of a series of county reports published cooperatively by the North
Dakota Geological Survey and the North Dakota State Water Conservation
Commission. The reports are in three parts; Part I describes the geology, Part
II represents ground water basic data, and Part III describes the ground water
Tesources. Part III will be published later and will be distributed as soon as
possible.




CONTENTS

Page

ABSTRACT v
INTRODUCTION 2
Purpose of study 2
Fieldwork and acknowledgments 2
Previous work 3
Well-numbering system 4
GEOGRAPHY 4
Location and general features 4
Physiography and topography 4
Drainage 7
Soils and land use 8
Climate 8
PRE-PLEISTOCENE GEOLOGY 8
Stratigraphy of pre-Pleistocene rocks 8
Precambrian crystalline rocks 11
Paleozoic rocks 11
Winnipeg Formation 11

Cretaceous rocks 11

Dakota Sandstone 12

Graneros Shale 12

Greenhorn Formation 13

Topography of the bedrock surface 13
Pre-Pleistocene history 13
PLEISTOCENE GEOLOGY 14
Subsurface units 15
Older till 15

Buried outwash 15

Buried stratified drift, undifferentiated 18

Buried lake deposits 18




Page

Drift of late Wisconsin age 19
Till and associated stratified drift 19

Till 19

Ground moraine 20

Washboard moraine 20

Kettle chain 21

Stratified drift 21

Kames 21

Eskers 21

Maple River deposits and associated terraces ------------—---- 22

Ice-marginal outwash channels and associated deposits - 26

Lake Agassiz deposits 28
Sheyenne delta 28

Maple delta 29

Shore deposits 29

Hérman beach 30

Norcross and Tintah beaches 31

Campbell beach 31

Lower beaches 31

Lake-plain deposits 31

Silt unit 39

Clay unit 39

Maple and Sheyenne ridges 33

Intersecting minor ridges 33

RECENT DEPOSITS - 34
Alluvium 34
Dune sand 35
PLEISTOCENE AND RECENT HISTORY 35

SELECTED REFERENCES 37

ii




Plate

Figure

10.

11.

12.

ILLUSTRATIONS

. Bedrock contour map {in pocket)
Geologic sections {in pocket)
Surficial geologic map (in pocket)

Page

Map of North Dakota showing location of county ground-water
studies 1

Diagram showing system of numbering wells, springs, and test

holes 5
Map showing physiographic divisions and drainage--—-------------—- 6
Map showing general soil types 9

Map showing approximate location of buried outwash bodies ----- 16

Photograph of exposed buried outwash 17
Photograph of undifferentiated stratified drift 18
Photograph showing washboard moraines 20
Photograph of kame 22

Photograph showing poorly bedded sand and gravel in esker ------ 23

Photograph showing stratification of sand and gravel in esker ---- 23

Photograph showing lower terrace remnant 24

iii




Table

13.

14.

15.

1.

Graph showing distribution of particles in terrace remnant------—---- 25

Photograph showing bedding in terrace deposit 26

Photograph of typical beach deposit 30
TABLES

Stratigraphic sequence and lithologic characteristics of bedrock

units 10

iv




GEOLOGY AND GROUND WATER RESOURCES
of Cass County, North Dakota

Part | - Geology

by Robert L. Klausing

ABSTRACT

Cass County comprises an area of 1,749 square miles in the southeastern
corner of North Dakota. About one-fourth of the county is in the Drift Prairie
physiographic province; the rest is in the Red River Valley (Lake Agassiz basin)
physiographic division.

The major stratigraphic units are, in ascending order: crystalline rocks of
Precambrian age; Winnipeg Formation of Ordovician age; and Dakota Sand-
stone, Graneros Shale, and Greenhorn Formation of Cretaceousage. No indurated
rocks younger than the Greenhorn are known to be present in the county.

Pleistocene glacial drift covers the entire county. The known thickness of the
drifi, including the Lake Agassiz deposits, ranges from 132 to 447 feet. All the
surficial features of the county are late Pleistocene in age. Drift, probably de-
posited by more than one ice sheet, is present in the subsurface, but older drift
can be differentiated in only a few places. Local zones of oxidized till, extensive
bodies of buried outwash, and buried lake clays are valid indications of older
drift in the subsurface.

The major surficial features in the county are the ice-marginal drainage channels
and the channel of the proglacial Maple River. Minor features include kames,
eskers, terraces in the proglacial Maple River channel, ground moraine, and local
recessional features referred to as washboard moraines. The trends of the wash-
board moraines show, at least in part, the configuration of the ice margin at the
time they were formed.

The flatness of the Red River Valley is interrupted by the escarpment of the
Sheyenne delta and the beaches ofglacial Lake Agassiz. The Sheyenne delta covers
an area of about 60 square miles in the south-central part of the county. It con-
sists of sand and silt as much as 120 feet thick. The lake-floor deposits include
two distinct lithologies; the upper unit is mainly silt and the lower unit is mainly
plastic clay.
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INTRODUCTION

This is the first of three reports describing the results of a study of the geology
and ground-water resources of Cass County (fig. 1). The study was made during
the period 1962-66 by the U.S. Geological Survey in cooperation with the North
Dakota State Water Commission and the North Dakota Geological Survey. The
initial request for the study was made by the Cass County Board of Commissioners.

The second report "Geology and Ground Water Resources of Cass County,
North Dakota, Part II, Ground Water Basic Data." is a compilation of the data
collected during the study (Klausing, 1966). The third report "Geology and
Ground Water Resources of Cass County, North Dakota, Part III, Ground Water

Resources," is an evaluation of the ground-water resources of the county and will
be published later.

Purpose of study

The primary purpose of the study was to determine the occurrence, availability,
and quality of ground water in Cass County. This report describes the geology
of the county to the extent necessary to provide a framework for the discussion
of the ground-water resources.

Fieldwork and acknowledgments

The surficial geology of the county was mapped by the author during the field
seasons of 1964 and 1965. Field data were plotted on topographic quadrangle
maps (scale 1:24,000 )whereavailable, and on aerial photographs (scale 1:20,000)
in areas not covered by topographic maps. The data were later transferred to a
base map (scale 1:63,360), which had been compiled from the North Dakota State
Highway Department general highway maps of Cass County.

Subsurface data were obtained mainly from 92 test holes drilled during the
field seasons of 1963, 1964, and 1965. The test holes were drilled by the North
Dakota State Water Commission, Frederickson's Inc., and Lako Drilling Co.
The test holes were logged by personnel of the North Dakota State Water Com-
mission and the U.S. Geological Survey. The data collected during 1963-65
were supplemented with test-hole data collected during previous ground-water




studies and with logs of wells and test holes provided by other State and Federal
agencies and by private firms. The logs of most of these test holes were given by
Byers and others (1946), Dennis and others (1949), Dennis and others (1950),
Brookhart and Powell (1961), and Klausing (1966) and are not repeated in this
report.

The following companies and agencies were particularly helpful in supplying
data and material: Frederickson's Inc., Lako Drilling Co., U.S. Soil Conserva-
tion Service, U.S. Bureau of Reclamation, North Dakota State Highway Depart-
ment, and the Cass County Road Department.

Previous work

The glacial deposits in Cass County were described first by Warren Upham
in 1895. He gave adetailed description of the beach and deltaic deposits laid down
in glacial Lake Agassiz; he also described certain aspects of the morainal terrain
bordering the former lake basin.

In 1905, C.M. Hall and D.E. Willard described the geology of the Casselton
and Fargo quadrangles (scale 1:125,000), and in 1909, D.E. Willard described
the geology of the Tower quadrangle (scale 1:125,000). Willard's map shows
some of the morainal tracts and outwash channels in southwestern Cass County
that are described in this report.

Simpson (1929) gave a general summary of the geology and hydrology
of Cass County in his report on the ground-water resources of North Dakota.

Leverett (1912, 1932) mapped the southern end and outlet of the Lake Agassiz
basin, and described the geology in the extreme southern and western parts of
Cass County.

Byers and others (1946) summarized the geology in the Fargo area in a report
on ground water in the Fargo-Moorhead area, North Dakota and Minnesota.

Dennis and others (1949) described the geology and ground water resources
of Cass and Clay Counties, North Dakota and Minnesota.

Dennis and others (1950) described the geology ofthe Kindred area in a report
on ground water in the Kindred area, Cass and Richland Counties, N. Dak.

Horberg (1951), Colton (1958), and Clayton and others (1965 ) described
and presented differing theories regarding the occurrence of intersecting low ridges
on the plain of glacial Lake Agassiz.

Brookhart and Powell (1961) described the geology and ground-water re-
sources in the vicinity of Hunter, N. Dak.

Cass County is included in the map by Colton and others (1963 ), which shows
the general glacial features of North Dakota.




Well-numbering system

The wells, springs, and test holes in the county are numbered according to a
system based on the location in the public land classification of the U.S. Bureau
of Land Management. It is illustrated in figure 2. The first numeral denotes the
township north of a base line, the second numeral denotes the range west of the
fifth principal meridian, and the third numeral denotes the section in which the
well is located. The letters a, b, c, and d designate, respectively, the northeast,
northwest, southwest, and southeast quarter sections, quarter-quarter sections,
and quarter-quarter-quarter sections (10-acre tract). For example, well 138-50-
15daa is in the NE1/4NE1/4SE1/4 sec. 15, T. 138 N., R. 50 W. Consecutive
terminal numerals are added if more than one well is recorded with a 10-acre
tract.

GEOGRAPHY

Location and general features

Cass County is in the southeastern part of North Dakota and has an area
of 1,749 square miles. In 1960, the population of the county was 66,947. Fargo,
the largest city in North Dakota, had a population of 46,662, and South West
Fargo had a population of 3,328. The next largest city is Casselton, with a pop-
ulation of 1,394. There are 15 communities in the county having populations
of less than 600. The area is served by the Northern Pacific and Great Northern
Railways, both of which have main lines and numerous trunk lines crossing the
county. Two Federal highways provide access to the area. U.S. Highway 81
crosses from north to south along the eastern edge of the county. U.S. Interstate
Highway 94 crosses the county from east to west. State and county highways
that are paved or gravel surfaced generally are accessible throughout the year.

Physiography and topography

Cass County is in the western lake section of the Central Lowland physiographic
province of Fenneman (1938, p. 559), and occupies parts of the Drift Prairie
and Red River Valley divisions, as described by Simpson (1929, p. 4-7) (fig. 3).

About 480 square miles in the western part of the county is in the Drift Prairie.
This area is a youthful glaciated plain, which is interrupted only by minor glacial




numbering wells, springs, and test holes.

FIGURE 2. System of
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FIGURE 3. Physiographic divisions and drainage.

landforms and stream valleys. The land surface varies from strongly rolling to
nearly flat. Local relief generally ranges from 10 to 20 feet per mile, but in some
areas it may be as much as 40 feet.

The Red River Valley area can be divided into two units: (1) the Sheyenne and
Maple River deltas, which together occupy an area of about 70 square miles; and
(2) the flat, nearly featureless plain once occupied by glacial Lake Agassiz.

Northeast of Leonard, the Sheyenne delta rises 75 to 100 feet above the lake
plain. To the west, it merges with the Maple River delta and the shore deposits
of glacial Lake Agassiz. The surface of the Sheyenne delta in Cass County is rela-
tively flat, and the local relief usually does not exceed 5 feet. Relief on the Maple
River delta ranges from 5 feet per mile to 20 feet per mile. The Maple River
crosses the delta in a northeasterly direction through a valley that ranges from a
quarter of a mile to three-quarters of a mile wide and is as much as 50 feet deep.

The Lake Agassiz plain is a flat, nearly featureless plain that has a northward
slope of about 1-1/2 feet per mile and an eastward slope that ranges from 2 feet
per mile near the Red River to 20 feet per mile farther west. The most prominent
relief features of the lake plain are the north-south trending beaches that lie along




the western edge of the plain, and a few isolated ridges in the eastern part of the
plain. These features rarely exceed 15 feet of height and generally range from 5
to 10 feet in height. The Red River of the North and its tributaries are entrenched
15 to 30 feet into the plain. Except in the vicinities of the beaches, isolated ridges,
and stream valleys, local relief is generally less than 5 feet.

Drainage

The Red River of the North, whichflows north along the east edge of the county,
is the major stream in the area (fig. 3). Natural drainage in the lake plain is not
well integrated, and a large part of the runoff is through maninade drains. The
Elm River heads in the northern part of the county and drains northward. Swan
Creek flows southeastward across the lake plain and empties into the Maple River
a few miles southeast of Casselton. The Rush River heads in the NE cor. T. 143
N., R. 53 W., and flows south for a distance of about 13 miles before turning in
a southeasterly direction. About 6 miles southeast of Amenia, the channel disap-
pears. During periods of runoff, water flowing down the Rush River is channeled
into the Sheyenne River through a manmade drain. The Wild Rice River enters
the county near the southeastern corner and flows in a northeasterly direction for
a distance of about 10 miles before entering the Red River of the North. The
Sheyenne River, which enters the county about 1 mile southeast of Kindred, flows
northward for about 30 miles before emptying into the Red River of the North,
north of Fargo.

Drainage in the Sheyenne and Maple deltas is largely subsurface. The sur-
ficial drainage pattern is poorly developed becausethe soils and underlying deposits
are highly permeable. The Maple delta is drained in part by the Maple River,
which flows in a northeasterly direction across the delta. Surficial drainage in
the Sheyenne delta consists of a few short, deep gullies in the northeast-facing
slope of the delta. These gullies carry runoff only during periods of heavy rain-
fall and (or) snow melting.

Drainage in the Drift Prairie is mostly interior. Numerous small depressions
collect runoff during periods of melting snow and heavy rainfall. The Drift
Prairie is also drained by the Maple River, Swan Creek, and the south branch
of the Goose River. The MapleRiver flows from north to south through the western
part of the county. It leaves Cass County at the southern edge of sec. 34, T. 137
N., R. 55 W. and then reenters the county about 3 miles to the east. From this
point, the river flows northeasterly across the Maple delta and the lake plain be-
fore emptying into the Sheyenne River about 3 miles north of South West Fargo.




Soils and land use

Most of the soils in Cass County are characterized by a thick black organic
topsoil and limey subsoil. Omodt and others (1961) divided the soils of Cass
County into the following general types: Barnes-Hamerly clay loam, Barnes-
Svea clay loam, Glyndon-Gardena loam, Embden-Ulen sandy loam, Hecla-Hamar
sandy loam, Fargo clay, Bearden clay, and Hamerly-Svea-Tetonka clay loam
(fig. 4). The Fargo clay is the dominant soil type, and, along with the Bearden
clay, it covers the greater part of the lake plain. The Glyndon-Gardena loam and
the Embden-Ulen sandy loam cover an area that roughly corresponds to the
zone of littoral deposits bordering the lake plain on the west. The Hecla-Hamar
sandy loam covers most of the area occupied by the Sheyenne-Maple River deltas.
The Barnes-Hamerly, Barnes-Svea, and Hamerly-Svea-Tetonka clay loams cover
most of the Drift Prairie.

Most of Cass County is cultivated; however, portions of the county lying in
the Sheyenne delta are used only for grazing because the light sandy soils are sub-
ject to wind erosion when tilled. Parts of the Drift Prairie, also, are used mainly
for grazing because they have considerable relief and are subject to erosion by
water.

Climate

The climate of the area is characterized by long, cold winters and short sum-
mers. During the winter, temperatures as low as 35° F below zero have been re-
corded. The summers are usually warm, and midday temperatures occasionally
rise to 100° F. However,theaveragemaximums are in the 80's. The mean annual
temperature is 39.9 degrees. Mean annual precipitation for the period 1939
through 1963 was 19.30 inches; most of the precipitation falls between May and
September.

PRE-PLEISTOCENE GEOLOGY

Stratigraphy of pre-Pleistocene rocks

Cass County is covered with a thick mantle of glacial drift and no outcrops
of pre-Pleistocene rocks exist in the county. Information obtained from well logs
and test holes indicates that no rocks of Tertiary age are present. In most parts
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of the county, the pre-Pleistocene rocks immediately below the glacial drift are of
Cretaceous age. The Cretaceous rocks generally rest on Precambrian rocks;
however, in the northwestern part of the county, they may overlie Paleozoic rocks.
The stratigraphic relations of the bedrock units and the overlying drift are shown

in table 1.

TABLE 1. Stratigraphic sequence and lithologic characteristics of bedrock units.

(U.S. Geological Survey namenclature)

Era System Formation Description Thickness
B Alluvium Silt and clay on flood plains of 0-15
8 modern streams.
o |
g |3
B & 8 Glacial Glacial till, glaciofluvial 132.447
5 BE arift deposits, and glacial lake
© |1 &8 deposits.
K
:
By
Greenhorn Shale, grayish-black, calcareous; 0-110
Formation thin beds of limestone, abundant
white specks and shell fragments.
2] 3
2 8 Graneros Shale, dark-greenish-gray to 0-157
8 8 Shale black, noncalcareous; inter-
3 3 bedded silt and fine sand,
£ ¢ commonly laminated, carbonaceous.
o
Dakota, Sandstone, mostly fine-grained 0-143
Sandstone with interbedded black shale and
silt, some carbonaceous material.
¢ Winnipeg Greenish~gray shale with a thin 0-200
e u Formation basal sandstone. -
0 3]
8 T
[1] C;
d %
a o
g Undifferen- 'branite; dark-green to red on Unknown
- tiated fresh surface; weathered granite
2 crystalline |cammonly consists of red, green,
g rocks or white clay.
&
[« ]

10.




PRECAMBRIAN CRYSTALLINE ROCKS

The crystalline rocks underlying Cass County are referred to the Precambrian
and commonly are termed "granite.” Very little is known about the composition
of these rocks because drilling is generally stopped when hard rock is reached.
Because Precambrian granite crops out in southwestern Minnesota, it is assumed
that the crystalline rocks underlying Cass County are also of granitic composi-
tion.

In the eastern part of the county, the depth to the crystalline rocks ranges from
132 to 300 feet. In the central and south-central parts, they are from 400 to 600
feet below land surface. No test holes or wells are known to have reached the Pre-
cambrian in the western part of the county. However, wells tapping Cretaceous
aquifers at depths of as much as 900 feet below land surface indicate that the
Precambrian rocks lie below this depth.

In most places, the upper part of the Precambrian rocks consists of varicolored

~day that is generally referred to as "weathered granite." This material common-
ly contains granitic fragments and angular quartz grains, and is believed to be
the weathered residuum of granitic rocks that were exposed to prolonged subaerial
erosion.

In most of the area, the Precambrian rocks are overlain by Cretaceous rocks;
however, locally the Cretaceous rocks are absent and the Precambrian is overlain
directly by glacial deposits. = The maximum thickness of Precambrian rocks
penetrated by test drilling is 243 feet.

PALEOZOIC ROCKS

Winnipeg Formation

According to Ballard (1963, pl. 3), the Winnipeg Formation of Middle Ordo-
vician age extends into the northwest corner of the county. In eastern North
Dakota, the Winnipeg Formation is composed mainly of greenish-gray shale
that generally has a thin basal sandstone member (Ballard, 1963, p. 5). Where
it has been identified in eastern North Dakota, the Winnipeg unconformably
overlies Precambrian rocks.

The Winnipeg Formation is not known to have been penetrated by any wells
or test holes drilled in Cass County.

CRETACEOQUS ROCKS

Cretaceous rocks underlie most of Cass County. These rocks have been ex-
tensively eroded in the central and eastern parts of the county; consequently,
their distribution is not well known. The Cretaceous rocks tentatively are sub-
divided into the Dakota Sandstone, Graneros Shale, and Greenhorn Formation.

11.




Dakota Sandstone

The oldest Cretaceous rocks in eastern North Dakota generally are referred
to as the Dakota Sandstone. However, lack of knowledge concerning the thickness
and lithology of these rocks prevents definite correlation with the Dakota Sand-
stone in areas farther west and south. The basal Dakota generally consists of
fine to coarse white sand, but in some places it consists of interbedded slt, sand,
and gray clay. The sand is generally clean, well sorted, angular to subrounded,
and is composed largely of quartz. The sand beds are generally poorly cemented
or not cemented at all. The upper part of the Dakota consists of interbedded black
and gray shale, silt, and very fine, gray sand. Locally, lignite and other carbon-
aceous materials are present. The variation in lithology and a general decrease
in grain size from east to west indicate that the Dakota Sandstone in Cass County
is probably a littoral deposit formed in a transgressing sea.

The thickness of the Dakota Sandstone in Cass County ranges greatly. The
greatest thickness of Dakota penetrated was 143 feet in test hole 3119 (139-52-
27aaa). Intheeastern partofthecounty it is considerably thinner, and a maximum
of 20 feet was penetrated in test hole 3099 (143-50-31ccc2). The formation seems
to be absent in many places in the eastern part, even where younger Cretaceous
shales are present.

Graneros Shale

In previous geologic studies of Cass County, the Cretaceous shales were grouped
under the general term Benton Shale (Brookhart and Powell, 1961, p. 70). Collec-
tion of additional subsurface data, however, has permitted differentiation of the
shales into the Greenhorn Formation and the Graneros Shale -- based on lithologic
correlations with similar rocks described by Flint (1955, p. 23-25) in northeastern
South Dakota, and Baker (1967, p. 14-19) in southeastern North Dakota.

The Graneros Shale is predominantly a black, silty, noncalcareous to calcareous
shale containing white or gray silt laminae and thin beds and lenses of fine white
sand. Lignite and other carbonaceous material, pyrite crystals, and fish scales
are locally abundant. The presence of thin beds and lenses of sand, carbonaceous
material, and pyrite indicates that the shale probably was deposited in a shallow-
water environment of restricted circulation.

The Graneros Shale underlies all of the county except the eastern part, where
it probably was removed by preglacial erosion. In western Cass County, the
Graneros conformably overlies the Dakota Sandstone, but in the eastern part
of the county, the Graneros, in places, unconformably overlies the Precambrian
rocks. The Graneros Shale is known to range in thickness from 0 to 157 feet;
the greatest thickness penetrated was in a well drilled completely through the
Graneros and into the Dakota Sandstone (143-51-18dad).

12.




Greenhorn Formation

The Greenhorn Formation is a grayish-black marine shale that contains thin
strata of limestone. The shale is highly calcareous and commonly contains
abundant white specks and unidentifiable shell fragments of apparent marine ori-
gin.

Formerly, the Greenhorn Formation probably was coextensive with the Graneros
Shale and covered the entire county. However, post-Cretaceous erosion removed
the Greenhorn from the approximate eastern two-thirds of the county.

The Greenhorn Formation ranges in thickness from 0 to 110 feet. The greatest
thickness penetrated was in a well drilled to the Dakota Sandstone at 140-54-
19cdd (Klausing, 1966, p. 139).

Four test holes penetrated Cretaceous bedrock in the westernmost range of
townships in Cass County. These were located 2 to 6 miles east of the Cass-
Barnes county line, and the youngest Cretaceous unit penetrated was the Green-
horn Formation. However, Kelly (1964, p. 68, 131) reported the Carlile Shale
and the Niobrara Formation in test holes located 1 to 2 miles west of the Cass
County boundary. It is not known if these units extend into Cass County.

Topography of the bedrock surface

The topography of the bedrock surface in Cass County (pl. 1 in pocket) was
formed during Tertiary time by subaerial erosion and later was altered by glacial
erosion. The map is based entirely on subsurface data, and is therefore some-
what conjectural.

The bedrock surface in the western part of the county seems to be rather flat,
but in the central and eastern parts it is greatly dissected. The general slope of
the bedrock surface is to the east. The most prominent features are the two north-
ward-trending valleysin the centraland eastern partsof the county. The two valleys
differ in that the westernmost one is wider and generally not so steep sided as the
one to the east. The eastern valley is a northward continuation of a valley origin-
ating in southern Richland County (Baker, 1967, pl. 2). This valley, which may
be the ancestral Red River, turns east at Fargo and extends into Minnesota.

Pre-Pleistocene history
Very little is known about the geologic history of the Precambrian to Cretaceous

interval in Cass County. The area is located on the eastern flank of the Williston
Basin and may not have received sediments during the Paleozoic and Mesozoic

13.




Eras, with the possible exception of the Middle Ordovician (Ballard, 1963, p. 30).
Rather, it seems likely that much of Cass County, especially the eastern part,
was topographically high during most of Paleozoic and Mesozoic time. During
this long interval, the Precambrian rocks were deeply weathered and probably
served as sources for some of the basin sediments to the west.

When the Cretaceous seas invaded the area, they covered an irregular and
deeply weathered surface. The firstadvanceofthe sea was slow, and shallow water
probably covered all of the area except for hills and knobs of Precambrian rocks
that protruded above the sea as islands. The sediments deposited during this
advance consist of interbedded clay and sand that were deposited in a littoral
environment. The rock unit formed from these sediments is called the Dakota
Sandstone.

Later in Cretaceous time, the area was completely covered by water. The sedi-
ments deposited were mostly black organic mud (Graneros Shale). The presence
of pyrite and carbonaceous material in the shale indicates a brackish-water en-
vironment; numerous thin beds and lenses of fine sand suggest that the shoreline
was not far away. Apparently,the brackish-water conditions gave way to a marine
environment resulting in the formation of carbonate sediments interspersed with
calcareous muds. These sediments, on compaction and lithification, formed the
Greenhorn Formation. The younger Cretaceous deposits that are present farther
west (Carlile Shale, Niobrara Formation, and Pierre Shale) are not known to be
present in the county. Undoubtedly the sediments forming these rocks were de-
posited in the county, but were subsequently removed.

After the Cretaceous seas receded, the area was subjected to subaerial erosion.
This period of erosion lasted throughout the Cenozoic Era and was terminated
when the Pleistocene glaciers overrode the area.

PLEISTOCENE GEOLOGY

Cass County is completely covered with glacial drift. The thickness of the
drift (including the glacial Lake Agassiz deposits) ranges from 132 to 447 feet
and averages more than 250 feet. The variations in thickness are due primarily
to bedrock irregularities, as shown on plate 1.

The surficial deposits of the county were formed as the last ice sheet receded
from the area in late Wisconsin time. However, evidence of older drift deposits
in several parts of the county was discovered by test drilling. The age of the older
drift deposits is largely unknown.

14.




Subsurface units

The major subsurface units discussed in this section are buried outwash, un-
differentiated stratified drift, older till, and buried lake deposits.

OLDER TILL

Studies made by Flint (1955) in South Dakota and by Lemke and Colton
(1958) and others in North Dakota indicate that eastern North Dakota was
glaciated several times during Pleistocene time. Thus, it seems reasonable to as-
sume that therelatively thick deposits of drift underlying Cass County are composed
of several tills of different ages. There are, however, no outcrops in the county
in which more than one till has been differentiated; and differentiation of tills by
examination of drill cuttings is very uncertain.

The till penetrated in the test holes drilled during this study was chiefly light
to olive gray in color, but in places the test holes penetrated both olive-gray
and dark-greenish-gray till. The darker till appeared to have no common horizon
and its color may be a local phenomenon caused by included bedrock fragments.

Seven test holes, 139-49-28bab, 140-49-14dcd, 140-49-29ddd, 141-49-9baa2,
141-51-25ddd, 142-50-3bbb, and 142-53-1bab, drilled during the course of this
study, penetrated brown, oxidized (?) till at depths of 116 to 332 feet below land
surface. These oxidized (?) zones, which range in thickness from 4 to 42 feet,
are evidence of older till underlying the surficial drift. Dennis and others (1949,
p. 26-29) recognized older till in the subsurface in the vicinity of Casselton; how-
ever, a reevaluation of their sample logs indicates that the older till is not as thick
and extensive as previously indicated. The altitudes of the weathered zones vary
greatly, and several older drift sheets may be represented.

The paucity of weathered zones within the till probably is a result of glacial
erosion. As each ice sheet moved across the area, it probably removed much of
the drift left by the preceding ice sheet, including most of any weathered surface
that had formed.

BURIED OUTWASH

Test drilling revealed the presence of a few bodies of buried outwash. The
approximate boundaries of the outwash bodies are shown on figure 5.

The most extensive outwash body underlies an area of about 155 square miles
in the northwestern part of the county. The outwash body is overlain and under-
lain by glacial till, and its top is between 40 and 140 feet below land surface.
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FIGURE 5. Approximate location of larger bodies of buried outwash.

The deposits range in texture from fine sand to coarse gravel, but the dominant
texture is fine to medium sand. This outwash body, which ranges in thickness
from 0 to 51 feet, is a water-supply source for the city of Page and surrounding
farms.

A large body of outwash underlies the community of West Fargo. Test-hole
data and well records indicate that the deposit underlies parts of Tps. 137 to 140
N., R. 49 W. South of T. 140 N., the thicker parts of the outwash body are con-
fined to two separate channels that extend southward and converge into a single
outwash channel. This channel trends south and east and probably extends into
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Minnesota.

The outwash in the vicinity of West Fargo is overlain by till and generally
rests on Cretaceous or Precambrian rocks; however, in a few places it rests on till.
The outwash body lies between 90 and 140 feet below land surface and is composed
of materials ranging in size from fine sand to boulder. The thickness of this unit
ranges from 0 to 140 feet.

Large quantities of ground water are withdrawn from this outwash body.
Dennis and others (1949, p. 34) identilied the aquifer associated with the deposits
as the "West Fargo aquifer.”

A small buried outwash deposit underlies an area of about 6 square miles in
the vicinity of Fargo. This deposit is overlain by till and rests either on till or
granite. Generally its top lies between 90 and 150 feet below land surface. The
deposit consists of sand and fine gravel and ranges in thickness from 0 to 160
feet. Test-hole data and well records indicate that the outwash body extends into
Minnesota. A few industrial wells in Fargo withdraw water from this outwash
deposit, and Dennis and others (1949, p. 34) named the aquifer the "Fargo aqui-
fer."

A buried outwash deposit underlies an area of about 10 square miles in the
southwestern part of the county. This deposit is overlain by 5 to 30 feet of till
and rests on till. It consists of sand and coarse gravel and has a known maximum
thickness of 80 feet. Sand and gravel, believed to be part of this deposit, is exposed
along the south wall of an intermittent stream channel in the NE1/4 sec. 31, T.
137 N, R. 55 W. These deposits have an exposed thickness of 10 to 15 feet. The
uppermost part consists of poorly sorted gravel that overlies laminated, fairly
well-sorted sand (fig. 6). Several farm wells pump water from an aquifer asso-
ciated with this outwash body.

FIGURE 6. Buried outwash exposed on south side of intermittent stream channel
(NE1/4 sec. 31, T. 137 N., R. 55 W.).
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BURIED STRATIFIED DRIFT, UNDIFFERENTIATED

Deposits of silt and very fine sand, capped by 1 to 5 feet of till, are exposed in
a railroad cut in the NE1/4NW1/4 sec. 20, T. 142 N, R. 53 W. These deposits
have an expcesed thickness of 10 to 20 feet (fig. 7). Similar deposits are exposed
in railroad cuts in secs. 21 and 28, and in several other localities in T. 142 N.,
R. 54 W, Fine to coarse sand, overlain by 9 to 14 feet of till, was penetrated in
two test holes (142-54-1bbb and 142-54-8ddd) drilled in the northern part of T.
142 N. Fine to medium, clayey sand, capped by 19 feet of till, was penetrated
in a test hole drilled near thesouth edge of the township. The silt and sand deposits
are not known to be continuous, but the similarity of stratigraphic position suggests
that they may represent a single large body of stratified drift. The deposits are
known to range in thickness from 10 to 78 feet.

FIGURE 7. Buried stratified drift, undifferentiated, exposed in railroad cut in NE1/4
NW1/4 sec. 20, T. 142 N., R. 53 W. (view looking north).

BURIED LAKE DEPOSITS

Dennis and others (1949, p. 26) described older lake deposits within the till
near Casselton and discussed the probability that a lake existed in that area prior
to the formation of glacial Lake Agassiz. The "older lake deposits” described
by Dennis and others (1949) are not extensive, and very few examples of older
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lake clay were found within the Lake Agassiz basin during the present study. This
is to be expected, however, because much of such a deposit probably would be
destroyed by glacial erosion.

Thick deposits of silt and clay were penetrated in two test holes drilled in the
northeastern part of the county. The silt and clay are as much as 180 feet thick
(pl 2, section A-A’; in pocket), and probably represent a former glacial lake.

Drift of late Wisconsin age

TILL AND ASSOCIATED STRATIFIED DRIFT

The surficial features in Cass County are composed of glacial drift of late
Wisconsin age, and have been altered very little by post-Pleistocene erosion. The
features can be separated into till and associated stratified drift deposits of the
Drift Prairie physiographic division, and the lacustrine deposits of the Red River
Valley physiographic division. Surficial geologic features are shown on plate 3
(in pocket).

Upham (1895) and Leverett (1912, 1932) mapped separate end moraines
in western and southwestern Cass County. However, work done during the pre-
sent study did not reveal any evidence of end moraines in the county. The pro-
posed end moraines do not coincide with existing topographic "highs," and aerial
photographs do not show any lineation patterns coincident with the courses des-
cribed. Most of the area through which Upham's "Fergus Falls moraine" (1895,
pl. XIX) passes is nearly flat to slightly rolling and has none of the characteristics
generally ascribed to end moraines. Also, according to Upham (1895, p. 160),
the eastern boundary of the Fergus Falls moraine in Cass County was marked by
numerous kames of sand and gravel. However,no kames were found in this area.
T.E. Kelly (oral communication) did not identify the Fergus Falls moraine in
adjacent Barnes County. Leverett (1912, fig. 1, 1932, p. 111) mapped a north-
south "morainal belt" in southwestern Cass County; however, there are no topo-
graphically high areas or other indications of morainal deposition in that part
of the county.

Till

The composition of the till varies greatly. In places it consists chiefly of silt,
but in other places it consists largely of clay intermixed with sand and gravel.
Boulders are common but not abundant; cobbles are locally abundant. In sur-
face exposures, the color of the till is moderate yellowish brown because of oxida-
tion. The thickness of the zone of oxidation generally ranges from 10 to 30 feet.
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No exposures of unoxidized till are known to occur within the county, but samples
from test holes are olive gray to dark greenish gray.

Three till landforms have been recognized in Cass County: ground moraine,
washboard moraine, and a kettle chain.

Cround moraine.~-Areas of till having low relief and lacking definite linear
trends are called ground moraine (Flint, 1955, p. 111).

Cround moraine covers about 480 square miles in western Cass County (pl.
3), and extends into Barnes and Steele Counties. It is bounded on the east by beach
deposits of glacial Lake Agassiz. The topography varies from nearly flat to
strongly rolling, with local relief ranging from 5 to 50 feet.

Washboard moraines.--Washboard moraines are characterized by numerous

FIGURE 8. Washboard moraines in southwestern Cass County. Vertical airphoto.
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low, subparallel, discontinuous ridges of till. In Cass County, these ridges trend
northwest-southeast and rise from 10 to 15 feet above the surrounding terrain.
The ridges are minor recessional features that mark cyclic pauses of the ice front
during deglaciation (Winters, 1963, p. 19). They are slightly convex to the south-
west, indicating that the last ice sheet receded in a northeasterly direction. The
linear pattern displayed by the ridges and the intervening depressions is not ap-
parent in the field, but is easily seen on aerial photographs (fig. 8). Washboard
moraines are common in the southwestern part of the county and extend into ad-
jacent areas in Barnes and Ransom Counties.

Kettle chain.—-A kettle is a depression in the drift caused by the wasting away
of a completely or partially buried ice block. According to Flint (1953, p. 148), the
largest and most conspicuous kettles result from the melting of relatively thick
projecting ice masses. This type of kettle has steep-sided slopes that were formed
by slumping of the sediment when the supporting ice melted away. Smaller buried
ice masses result in shallow kettles.

A rather prominent chain of kettles extends south of Alice for about 8 miles
in southwestern Cass County. The kettles are elongate in a north-south direction
and some are as much as 1-1/2 miles long. They range in width from about half
a mile or less to nearly a mile, and have flat bottoms and steep sidewalls in which
till is exposed. Some are as much as 25 feet deep, nearly all contain lakes or
marshes that become dry during periods of prolonged drought.

Stratified drift

Surficial deposits of stratified drift in Cass County consist of kames, eskers,
outwash channel deposits, and river terrace deposits. The location of these units
is shown on plate 3.

Kames.~-Kames are low mounds and irregular-shaped hills composed of
washed drift that was deposited within, or at the edge of, glacial ice by melt-water
streams. The kames in Cass County range in height from 5 to 25 feet and have
gently sloping sides (fig. 9). They are composed of poorly sorted silt, sand, and
gravel. The sand and gravel deposits generally are poorly stratified, but well-
stratified silt and sand beds are not unusual. The bedding ranges from horizontal
to tilted. The tilted bedding was caused by slumping after the supporting ice walls
melted.

Many of the kames or kamelike features are closely associated with eskers,
and in places the two types of features cannot be differentiated; therefore, they
are shown on the landforms map as one unit.

Eskers.—-Eskers, which are sinuous ridges of stratified drift deposited by melt-
water streams flowing in tunnels or channels in the glacial ice, are unusually
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FIGURE 9. Typical kame in NE cor. sec.3,7.137 N, R. 55 W. View looking southwest.

common in western Cass County. They are most abundant in the vicinity of Page
where they stand from 10 to 40 feet above the adjacent ground moraine. Most
of the larger eskers consist of sinuous to nearly straight segments that are as much
as 1-1/2 miles in length. The gaps between the segments generally are less than
a quarter of a mile in length. The longest esker in the county is 1 mile west of
Page and has a total length of about 7 miles, including the gaps. It consists of a
series of steep-sided, irregular ridges and mounds that rise between 10 and 20 feet
above the adja.cent ground moraine.

Most of the eskers are composed of poorly sorted sand and gravel. Generally
the range in grain size is small, but some deposits range widely in grain size.
Till is commonly draped over the flanks of the eskers and, in places, forms a thin
mauntle on their crests (fig. 10). In some eskers, till is locally intermixed with sand
and gravel. The degree of bedding in the sand and gravel varies considerably.
Some of the deposits are distinctly bedded, but in others the bedding is very in-
distinct (figs. 10 and 11). The bedding is horizontal to tilted.

Exposures of eskers in pits and road cuts show thicknesses of stratified drift
ranging from 3 to 10 feet. Auger holes, drilled by the Cass County Road Depart-
ment in an esker in the NW1/4 sec. 36, T. 143 N., R. 55 W,, showed thicknesses
of as much as 20 feet.

Maple River deposits and associaled terraces.--The proglacial Maple River
valley extends southward from the north edge of T. 140 N, R. 55 W. into Ransom
County. The valley ranges in width from about one-tenth to half a mile and has
gently to steeply sloping walls. North of its confluence with the outwash channel
that extends southeasterly from Tower City, the Maple River valley is from 10
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FIGURE 10. Poorly bedded sand and grave! in esker, NE1/4 sec. 17, T. 138 N, R.
54 W, View looking south.

FIGURE 11. Bedded sand and gravel in esker, SE1/4 sec. 28, T. 141 N, R. 55 W.
View looking south.

23.



to 20 feet deep. South of the confluence, the valley is 20 to 40 feet deep.

The valley of the Maple River is mantled with alluvium, which has a maximum
known thickness of 6 feet. Test holes drilled in secs. 22 and 27, T. 140 N., R. 55
W., penetrated 1 to 2 feet of alluvium underlain by glacial outwash. The outwash
consists of yellow clay, sand, and gravel that has a maximum thickness of about
14 feet. The sand and gravel beds are thin, ranging from 2 to 7 feet in thickness.
It is not known if outwash underlies the alluvium in the Maple River valley south
of T. 140 N. Several holes were augered to a depth of 6 feet, but none of them
completely peretrated the alluvium.

Near the SW cor. T. 137 N., R. 55 W., the bottoms of three "hanging" channels
are as much as 20 feet above the bottom of the southeasterly-trending channel
to which they are tributary. The tributary channels contain outwash of undeter-
mined thickness that is overlain by 1 to 2 feet of alluvium.

The "hanging" channels probably are diversion channels that were formed
during earlier phases of the Maple River. When the ice east of the channels melted,
a lower drainageway formed and the channels were abandoned.

Terrace remnants, which are most numerous along the east wall of the Maple
River valley, are from 5 to 30 feet above the present flood plain. The terrace
remnants range from a few hundred feet in length and width to more than a mile
long and half a mile wide. North of thexonfluence of the Maple River and the
outwash channel that extends southeasterly from Tower City, there is only one
terrace, but south of the confluence there is evidence of two terraces. Where there
are two terraces, the lower one is generally well defined, having a relatively flat
surface and an abrupt scarp (fig. 12). The higher terrace remnants, which stand
10 to 20 feet above the lower terrace, generally are mantled by deposits of collu-

Base of terrace

FIGURE 12. Lower terrace, east side of Maple River in NW1/4 sec. 3, T. 138 N.,
R. 55 W. View looking east.
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vium, and are less distinct.

The terrace deposits are composed of silt, sand, gravel, and boulders, but sand
and gravel are the dominant size fractions (fig. 13). The deposits generally are
poorly bedded, but well-stratified beds of sand and gravel are not uncommon
(fig. 14). The deposits range in thickness from 0 to 20 feet.

The Maple River terraces are erosional remnants of an early period of valley
development that occurred during the retreat of the ice from the area. The terraces
probably were formed during the early stages of glacial Lake Agassiz; however,
correlation of the terraces with separate stages of the lake cannot be made.

During the formation of the Maple River valley south of the north edge of T.
140 N., glacial ice apparently occupied the area to the north. This is evidenced
by the absence of outwash or terrace deposits along the river north of T. 140 N.
Also, there is no distinguishable valley associated with this part of the river, indi-
cating that the Maple River north of T. 140 N. is of postglacial origin.

Ice-marginal outwash channels and associated deposits.-During melting of
the last ice sheet, several outwash channels were eroded along successive margins
of the northeasterly receding ice sheet. T. E. Kelly (written communication ) map-
ped seven such outwash channels in eastern Barnes County. Six of the channels
were reported to trend southeastward from Barnes County and into Cass County,
but only three could be identified as outwash channels in Cass County. The other
three channels are represented in the county by small, linear bodies of stratified

FIGURE 14, Siratified sand and gravel in terrace deposit, east side of Maple River
in NW1/4sec. 15, T. 138 N., R. 55 W.
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drift that were laid down on or adjacent to stagnant ice. A brief discussion of
each of the outwash channels and stratified drift bodies follows.

The outwash channel extending southeasterly across the northwestern part of
T. 137 N., R. 55 W,, ranges in width from one-tenth to a quarter of a mile. It
has a gently concave bottom and steep-sided walls that rise as much as 40 feet
above the channel floor. Locally, terrace remnants flank the walls of the channel,
but most of the terraces are of minor extent and are not differentiated from the
channel deposits in plate 3. The channel deposits are composed of sand and
gravel and have a known maximum thickness of 6 feet. The thickness of the
terrace deposits is not known, but is probably less than 6 feet. The channel de-
posits are overlain by 2to 3 feetof alluvium and, in places, the terraces are covered
with a thin veneer of slope wash.

The outwash channel extending southeasterly across the southwestern part of
T. 140 N. and the northwest part of T. 139 N., R. 55 W., ranges in width from
one-tenth to half a mile. This channel has a relatively flat floor and gently sloping
walls that rise 20 to 30 feet above the channel floor. The channel deposits are
composed of sand and gravel that are as much as 22 feet thick. The sand and
gravel deposits are overlain by 1 to 2 feet of alluvium and are underlain by till.
The sand and gravel deposits in this channel are saturated, and serve as a water-
supply source for Tower City.

The outwash channel in the NW cor. T. 141 N, R. 55 W,, ranges in width
from onetenth to half a mile. The channel has a flat floor bordered by gently
sloping walls 5 to 10 feet high. The western part of the channel contains no out-
wash, but the eastern part contains fine to coarse sand of unknown thickness.

The outwash deposit in the SW cor. T. 142 N, R. 55 W,, is topographically
higher than the floor of the intermittent stream channel with which it seems to be
associated, and lies at about the same level as the adjacent ground moraine. Local
relief generally is less than 5 feet. The deposit is known to be as much as 6 feet
thick, and is composed chiefly of sand and fine gravel. The topographic position
and the linear form of the deposit suggest that it was laid down in a channel that
was at least in part floored on stagnant ice and was subsequently lowered unto
the underlying till when the ice melted.

The western part of the small outwash body in the SW cor. T. 143 N., R. 55
W., is confined to a shallow channel, but the eastern part is unconfined and lies
on nearly flat ground moraine. Local relief is generally less than 5 feet. The
outwash is composed of sand and gravel, and is overlain by 1 to 2 feet of allu-
vium. The outwash is known to be at least 6 feet thick, but the maximum thick-
ness is unknown. The eastern part of the outwash body probably was laid down
in water that was ponded in front of stagnant ice.
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The outwash body in the NW cor. T. 143 N., R. 55 W,, occupies an area of
about 3 square miles. The deposits inthe western part of the body have no definite
topographic expression, but the deposits in the eastern partstand 5 to 10 feet
above the surrounding terrain. There is a gradual increase in altitude from west
to east and the eastern part generally is 15 to 20 feet higher than the western part.
The deposits are composed chiefly of sand and gravel, but boulders as much as
2 feet in diameter are intermixed with the sand and gravel in a gravel pit located
in the SW cor. sec. 6. The deposits are as much as 25 feet thick in the aforemen-
tioned gravel pit. Most of thesedeposits were laid down on or adjacent to stagnant
ice by melt water discharging from an outwash channel in adjacent Barnes
County (Kelly, 1967, pl. 1). Some of the sand and gravel deposits probably
are collapsed outwash.

LAKE AGASSIZ DEPOSITS

Most of Cass County, about 1,270 square miles, lies below the highest shore-
line and within the area covered by glacial Lake Agassiz. The Lake Agassiz deposits
in Cass County can be divided into the Sheyenne delta, Maple deita, shore deposits,
and lake-plain deposits. The locations of these deposits are shown on plate 3.

Sheyenne delta

The Sheyenne delta was named and described by Upham (1895, p. 315-317).
Leverett (1912, 1932) and Elson (1957) believed that the feature was a deposit
of ice contact stratified drift. Later studies made in Cass County (Dennis and
others, 1950) and in Richland County (Baker, 1967) support Upham's theory
of deltaic origin. Data collected from test holes and surface exposures during the
present study also indicate that the feature is of deltaic origin.

The Sheyenne delta occupies an area of about 60 square miles in the south-
central part of Cass County. Northeast of Leonard, the edge of the delta is marked
by a rather steep northeastward-facing escarpment that rises 75 to 100 feet above
the lake plain. To the west, the deposits merge with the smaller Maple delta, and
to the northwest, with the littoral deposits of glacial Lake Agassiz. The northeast-
facing escarpment of the Sheyenne delta is continuous with the Campbell beach
and is believed to be a wave-cut slope formed during the Campbell stage of the
lake.

The Sheyenne delta deposits in Cass County consist chiefly of finely laminated
silt and very fine to medium sand. In some exposures along the face of the delta,
the deposits consist of silt and very fine sand interbedded with thin layers of dark-
gray clay.
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The exact thickness of the deposits at any given location is difficult to determine.
The lower beds of the delta have essentially the same texture and composition as
the lake-floor deposits. Therefore, no definite boundary can be drawn between
the delta and lake-floor deposits. The greatestthickness of silt and sand penetrated
during test drilling on the Sheyenne delta was 121 feet in test hole 137-52-31bbb.

If the escarpment of the Sheyenne delta was formed during the Campbell stage
of glacial Lake Agassiz, the time of formation of the delta is fixed. Most of the
delta probably was formed before the lake declined to the Campbell level.

Maple delta

The Maple delta is located in the southwest part of T. 137 N.,R. 54 W. Itis
a small northeast-southwest-trending deposit bordered on the northwest by the
littoral deposits of glacial Lake Agassiz, and on the southeast by the Sheyenne
delta. The Maple delta is deeply entrenched along its long axis by the northeast-
ward-flowing Maple River. The boundaries of the delta, as shown on plate 3,
enclose only the sand and gravel facies of the deposit. The complete extent of the
delta deposits is unknown because the finer sediments cannot be differentiated from
the adjacent littoral deposits of Lake Agassiz and deltaic deposits of the Sheyenne
River.

The Maple delta deposits are composed of silt, sand, gravel, and a few boulders.
The predominant lithology is fine to coarse sand. The boulders are probably
ice-rafted erratics.

Little is known concerning the thickness of deposits in the Maple delta. The
only test hole (137-54-32ddd) drilled in the delta penetrated 49 feet of sand and
gravel and 10 feet of silt before reaching the underlying till. It is not known if
the silt is deltaic or lacustrine in origin.

The time of formation of the Maple delta is not definitely known, except that it
probably was contemporaneous with the Sheyenne delta.

Shore deposits

A 4- to 10-mile wide belt of stratified gravel, sand, silt, and clay, which was
formed along the western shore of Lake Agassiz, extends from the Maple River
in southern Cass County northward to the northern edge of the county (pl. 3).
The shore deposits were formed on a wave-eroded till surface; they are poorly
sorted to well sorted and range in thickness from 0 to as much as 15 feet (fig. 15).

In most places, the deposits have little surface expression except a gentle east-
ward slope. However, in places well-defined beach ridges are discernible on the
ground and in aerial photographs, and the crests of these ridges are shown in
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FIGURE 15. Typical beach deposit in SW1/4 sec. 1, 7. 141 N, R. 53 W. View of
Tintah beach looking west.

plate 3. Upham (1895) described eight beaches that cross Cass County. These
he named from oldest to youngest: Herman, Norcross, Tintah, Campbell, Mc-
Cauleyville, Blanchard, Hillsboro, and Emerado. However, work done during
this study revealed no evidence of the Blanchard and Emerado beaches in Cass
County, and the McCauleyville and Hillsboro beaches are not as extensive as
Upham indicated. Upham (1895, p. 221) believed that the five upper beaches
(Herman through McCauleyville) were formed during the time Lake Agassiz
drained southward through the Minnesota River. The lower beaches, according
to Upham, were formed during the time that the lake drained to the northeast.
Leverett (1932, p. 139) disagreed with Upham's interpretation of the time of
formation of the McCauleyville beach, and concluded that Lake Agassiz had no
connection with the southern outlet during the McCauleyville stage.

The four upper beaches extend in a southwesterly direction from the north
edge of the county and merge with the Sheyenne and Maple deltas southeast of
Alice. Of the lower beaches, only the McCauleyville and Hillsboro, which are
prominent east of Hunter, extend into the county (pl. 3).

Herman beach.--The highest continuous shoreline of Lake Agassiz was named
the Herman beach by Upham (1895, p. 317). The beach enters the north end of
the county in sec. 6, T. 143 N., R.53 W, and extends in a southerly direction
almost the entire length of the county to the north edge of sec. 31, T. 137 N., R.
54 W. where it becomes indistinct.
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The Herman shoreline is represented both by beach ridges and wave-cut slopes.
In the northwestern part of T. 143 N., R. 54 W,, the shoreline is a wave-cut es-
carpment in the till. A short distance to the east the escarpment is paralleled by
a low ridge of sand and gravel that probably formed as an offshore bar. From
Erie southward to the north edge of T. 138 N., R. 54 W., the Herman beach
consists of sand and gravel and has the appearance of a wave-cut slope. South
of T. 138 N., R. 54 W.,, to its terminus at the north edge of sec. 31, T. 137 N., R.
54 W,, the beach is a low ridge of sand and gravel.

Norcross and Tintah beaches.~-The Norcross and Tintah beaches parallel the
Herman beach on the east. Generally they are low discontinuous ridge segments,
but in a few places they appear to be wave-cut slopes. Generally the beach deposits
consist of sand and gravel. In the western part of T. 143 N., R. 52 W,, the Tintah
beach is a broad prominent ridge consisting chiefly of sand.

Campbell beach.~The Campbell beach is a prominent wave-cut slope that
enters the county about 2-1/2 miles north of Hunter. It extends in a south to
southwesterly direction to the north edge of sec. 5, T. 138 N., R. 53 W. From
this point the beach extendsin a southeasterly direction and leaves the county about
6 miles southeast of Leonard. Southeast of the Maple River, the Campbell beach
has been eroded into the northeast-facing slope of the Sheyenne delta. The exact
location of the beach is not definitely known because there are no prominent
erosional features with which the beach can be correlated; however, the beach
probably corresponds to the 1,000-foot contour.

The Campbell beach rises 5 to 25 feet above the adjacent lake floor and con-
sists for the most part of silt and sand.

Lower beaches.~The two beaches below the Campbell are the McCauleyville
and Hillsboro. The McCauleyville is a low wave-cut slope eroded in clay. The
east-facing slope is fairly prominent where it crosses the section line road between
secs. 24 and 25, T. 143 N, R. 52 W.

The Hilisboro beach, which is the more prominent of the two lower beaches,
enters the county at the north edge of sec. 6, T. 143 N., R. 50 W., and extends
southwesterly for a distance of about 12 miles to the south edge of T. 142 N., R.
51 W. The beach is composed chiefly of silt and very fine sand. Upham (1895,
p- 450) correlated the Hillsboro beach with the Maple ridge; however, the features
are unrelated in origin.

Lake-plain deposits

The Lake Agassiz plain occupies approximately the eastern half of the county
and lies, for the most part, between the altitudes of 895 and 1,000 feet above sea
level. The plain is flat and featureless except for a few low ridges. The lake-plain
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deposits consist almost entirely of silt and clay.

Dennis and others (1949, p. 18,20) divided the lake-plain deposits into two
units, an upper "silt" unit and lower "clay" unit. They concluded that the lake
had been drained and refilled at least once, and that the silt unit had been laid
down in shallow water duringthelater lake stage. Brophy (1963, p. 23A) provided
additional evidence of two lake intervals when he reported the presence of plant
remains and a dessication zoneat the contact between the silt and clay units. Radio-
carbon dates reported by Brophy indicate that deposition of the silt unit began
about 9,900 years ago. Test-hole data collected during the present investigation
verify the existence of two lake deposits throughout most of the county east of the
Campbell shoreline.

Differentiation of the silt and clay units is generally based on changes in tex-
ture; however, in many places it is extremely difficult to differentiate the two units
from drill cuttings. In such cases, color is used as a criterion for distinguishing
the two units. The silt unit is generally yellowish brown to yellowish gray, where-
as the clay unit is almost always olive gray to dark greenish gray.

Silt unit--In Cass County, the silt unit is the predominant lake-floor deposit.
It rests disconformably upon the clay unit and is composed chiefly of yellowish-
brown to yellowish-gray silt. Locally the "silt" unit may consist entirely of clay
or sand. It ranges in thickness from O to as much as 54 feet in test hole 143-52-
36ddd.

In many places deposits of sand underlie or are associated with the silt unit.
The presence of these deposits at the base of the silt suggests that a fluvial en-
vironment existed prior to deposition of the silt unit. In the vicinity of Kindred,
the silt unit, locally, is underlain by very fine to coarse sand that is as much as
50 feet thick. Dennis and others (1949, p. 25) concluded that part of this sand body
had been eroded from the face of the Sheyenne delta and redistributed lakeward
by wave action during the Campbell stage of Lake Agassiz, and that the rest was
deposited by the Sheyenne River during the interlake period preceding deposition
of the silt. Dennis and others (1949, p. 25) believed also that the sand thickened
toward the delta. The available data, however, indicate that the sand does not
thicken toward the delta (pl. 1, section C-C'). The proximity of the shallow sand
deposits to the Sheyenne River, and the apparent absence of sand in the area be-
tween Kindred and the Sheyenne delta, suggest that the sand deposits at Kindred
are fluvial in origin.

Clay unit.--The clay unit underlies the silt unit and rests unconformably upon
the till and associated deposits. This unit consists of olive-gray to dark-greenish-
gray plastic clay. Locally it is silty, and, occasionally ice-rafted sand, gravel and
boulders are found in the clay. Test drilling and well records indicate that the clay
unit ranges in thickness from 0 to as much as 82 feet in test hole 140-49-36aaa.
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Maple and Sheyenne ridges.--Two long ridges, which rise 5 to 20 feet above
the surrounding lake plain, are the most prominent features in the southeastern
part of the county (pl. 3). The ridges consist of silt, sand, and gravel. The upper
10 to 25 feet consists of silt; it is underlain by sand and gravel that may be as much
as 25 feet thick. The sand and gravel deposits, in turn, are underlain by lake clay.

The westernmost ridge, called the Maple ridge by Upham (1895, p. 450),
lies northwest of the Maple River, and parallels the river for a distance of about
15 miles. The Sheyenne ridge lies east of the Sheyenne River, and parallels the
river for a distance of about 12 miles. It stands 5 to 10 feet above the lake plain
and extends northward from the NW cor. T. 137 N., R. 49 W. to the SW part
of T.139 N., R. 40 W. At this point, the ridge bifurcates and forms the Fargo and
West Fargo ridges (Dennis and others, 1949, p. 11). This ridge has a lithologic
sequence similar to that of the Maple ridge, and is believed to have had a similar
origin.

Upham (1895, p. 450) suggested that the Mapleridge was part of the Hillsboro
beach. He believed that it had formed as a result of deposition of material eroded
from the margin of the Sheyenne delta and from the adjacent lakebed. Dennis
and others (1949, p. 37) proposed that the sand and gravel deposits underlying
the Maple River, Fargo, and West Fargo ridges could have originated either as
near-shore deposits in a transgressing lake, or asfluvial deposits laid down during
an inter-lake period. They further postulated (p. 37-38) that after recession of
lake waters from the area, the ridges were formed as a result of differential com-
paction of the sediments. The sand and gravel deposits underlying the ridges
were compacted less than the silt and clay deposits adjacent to the ridge.

The origin of the sand and gravel deposits underlying the ridges is questionable;
however, the proximity and similarity of the trends of the ridges and the present
streams, and the fact that the sand and gravel deposits extend down into the lake
clay, suggest that thedeposits werelaid down by streams flowing across the lakebed
during the inter-lake period. The main objection to a near-shore lacustrine origin
is that there would be no source for coarse clastic material in a lake transgressing
across a thick deposit of plastic lakeclay. If the sand and gravel deposits extended
farther south than the present limits of the ridges, they probably were redistributed
by currents or wave action during the second stage of the lake.

Intersecting minor ridges.--Numerous intersecting lineations are present in the
lowest and flattest part of the Lake Agassiz plain along the Red River. These fea-
tures, which are apparent only on aerial photographs, extend northward from
Fargo, N. Dak. into Canada. Horberg(1951 )described the features as northwest-
southeast-trending ridges that are 3 to 10 feet high, 75 to 100 feet wide, and as
much as 6 miles long. According to Clayton and others (1965, p. 655) the linea-
tions in Walsh and Pembina Counties, N. Dak. are predominantly ridges; but in
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Cass County, the lineations are predominantly grooves. Horberg (1951, p. 15-16)
concluded that the lineations are an unusual type of tundra or permafrost pat-
terned ground. As an alternate theory, he proposed that the ridges are fracture
fillings formed in lake ice. Colton (1958, p. 76) agreed with Horberg's alternate
theory and suggested that the ridges probably were formed by squeezing up of
the soft lake sediment into cracks in thick lake ice when the level of Lake Agassiz
was at a low stage. Other workers ( Nikiforoff, 1952, p. 99-103; and Elson, 1961,
p. 70) proposed different origins for the linear features. Clayton and others
(1965, p. 655) concluded that most of the intersecting ridges and grooves on the
Lake Agassiz plain were formed by the dragging of thick sheets and blocks of
wind-driven lake ice across the nearly flat bottom of glacial Lake Agassiz. Ac-
cording to them, this is the only theory that explains the pattern, orientation, and
curvature of the ridges and grooves. They do not imply, however, that all the
linear features in the Lake Agassiz basin were formed by the above mentioned
process.

This writer agrees with Clayton and others in that most of the linear features
were caused by dragging of wind-driven ice blocks across the lakebed.

RECENT DEPOSITS

Alluvium and dune sand are grouped under deposits of Recent age; however,
these deposits probably range in age from late Pleistocene to Recent.

Alluvium

The alluvium consists of clay, silt, sand, and fine gravel that was deposited
by postglacial streams. Only the alluvial deposits that form the flood plains of
the larger streams were mapped. Thin deposits, laid down by the smaller inter-
mittent postglacial streams, were not mapped. Likewise, thin deposits of clay
and silt in undrained depressions in the ground moraine, as well as deposits of
colluvium along the valley walls of some of the streams, were not differentiated
from the underlying unit.

It is difficult to determine the thickness of the alluvium because of the lack of
exposures. Augering in stream valleys and examination of exposures in undercut
banks indicate that the alluvium is as much as 15 feet thick in places.
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Dune sand

Mappable areas of dune sand are present on the Sheyenne delta in the vicinity
of Leonard (pl. 3). The sand areas are characterized by hummocky topography,
rather than distinct dunes, and the local relief is less than 10 feet. The dune sand
was derived from the delta; consequently, the grain sizes (silt to fine sand) are
about the sameasthoseofthe deltaic deposits. The surficial sand is usually grayish
brown in color because of the presence of decayed organic matter. The color be-
comes brown to yellowish brown with depth as the dune sand grades impercep-
tibly into the underlying deltaic deposits.

PLEISTOCENE AND RECENT HISTORY

During Pleistocene time, Cass County probably was covered several times by
continental glaciers. Drift of pre-Wisconsin age has not been recognized in eastern
North Dakota, but Flint (1955, p. 30-41) identified drift of Nebraskan, Kansan,
and Illinoian age in South Dakota. The distribution of pre-Wisconsin drift in
South Dakota indicates that the glaciers advanced southward via the James River
and Red River lowlands. During Wisconsin time, Cass County probably was
covered by glacial ice three and possibly five times (Lemke and others, 1965,
p- 13-26).

Each of the advancing ice sheets that crossed the county left deposits of drift,
and each succeeding ice sheet removed and redistributed these deposits. The
deposits left by the various ice sheets are so similar in lithology that they cannot
be easily differentiated. Evidence of more than one drift sheet in the county can
be found only in a few places.

Great thicknesses of glacial drift were deposited in the county and by the time
of the last glacial recession, the pre-Pleistocene topography was completely buried.
The northwest-southeast-trending washboard moraines and ice-marginal outwash
channels located in the western part of the county indicate that the last ice sheet
receded in a northeasterly direction. As theice receded from the northward-sloping
Red River Valley, a large proglacial lake, called Lake Agassiz, was formed in
eastern North Dakota and western Minnesota. About three-fourths of Cass
County was covered by the lake waters.

At its maximum, Lake Agassiz extended from northeastern South Dakota into
Canada, where its area exceeded that in the United States. According to Upham
(1895, p. 215), the average width of the lake was about 150 miles. The greatest
depth of Lake Agassiz in Cass County during its maximum (Herman) stage was
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about 150 feet. The lake had an outlet to the south through a valley now occupied
by the Bois de Sioux River and a chain of lakes and marshes. Differential erosion
of the bottom of the channel was accompanied by rapid declines of the lake level
and resulted in the formation of well-defined shorelines. As the ice continued to
recede, outlets were uncovered to the northeast, and Lake Agassiz gradually re-
ceded from Cass County.

Some of the more prominent features in Cass County were formed during the
time glacial Lake Agassiz I occupied the Red River Valley. During the highest
stage of Lake Agassiz, a well-defined shoreline (Herman shoreline) was formed,
and an extensive delta, which extended into Cass Couaty was formed at the mouth
of the Sheyenne River. Another prominent shoreline(Campbell shoreline) probably
was formed before Lake Agassiz I drained. The prominence of the Herman and
Campbell beaches indicates that the lake stood at these levels longer than at any
other.

After Lake Agassiz I receded from Cass County, the lake plain was subjected
to subaerial erosion and, in places, there was abundant plant growth. During
this interlake period, two streams, probably predecessors of the Sheyenne and Maple
Rivers, deposited sand and gravel in shallow channels eroded into the lake plain.

The interlake period terminated about 9,900 years ago when a readvance of
glacial ice blocked the northern outlets and caused the basin to be refilled to about
the level of the Campbell beach.

When the glacial ice again receded sufficiently to uncover the northeastern out-
lets, the lake level lowered and gradually receded from Cass County. The lake
must have been relatively shallow and of short duration because the shoreline
features that were formed during this stageof the lake are not conspicuous. During
this last stage of Lake Agassiz, wave action smoothed the lake floor and a blanket
of silt was laid down on top of the existing lake clays.

After Lake Agassiz II had receded from Cass County, the lake plain had
essentially the same form that is seen today. Recent erosion has produced no pro-
minent changes in the late Pleistocene landscape.
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GEOLOGY AND GROUND WATER RESOURCES OF CASS COUNTY, NORTH DAKOTA
PART II - GROUND WATER BASIC DATA

By
Robert L. Klausing

INTRODUCTION

Purpose_and Scope

The purposes of the investigation of the geology and ground-water resources of
Cass County, North Dakota were to determine the location and extent of the ground-
vater reservoirs (aquifers); to evaluate the occurrence and movement of ground
water, including the source of recharge and discharge; and to determine the chemical
quality of the ground water. The investigation should provide sufficient infor-
mation about the occurrence of ground water to plan its safe and intelligent
developuent for irrigation, domestic, industrial, and municipal purposes (fig. 1).

The investigation has been made cooperatively by the U. S, Geological Survey,
North Dakota State Water Commission, North Dakota Geological Survey, and the Cass
County Board of Commissioners., The results of the investigation will be published
in three separate parts of the bulletin series of the North Dakota Geological
Survey end the County ground-water studies series of the North Dakota State Water
Commission. Part I is an interpretive report describing the geology, Part II is
s compilation of the ground-water basic data, and Part III is an interpretive report
describing the ground-water resources, Part II makes available data collected during
the investigation and functions as a reference for Parts I and III,

The information in this report was collected between 1962 and 1964 and consists
of the folloving: (1) data on about 1,600 wells, springs, and test holes; (2) vater-
level measurements in 140 observation wells; (3) chemical analyses of 151 water
samples; and (4) logs of about 150 test holes and selected vells,

The data in this report are useful for predicting geologic and ground-water
conditions in Cass County. For example, a person considering the construction of
a new well can locate the proposed site on figures 3 and 4, 'm characteristics of
nearby wells may be determined from table 1 and the water-level fluctuation in the
ares may be determined from table 2, The chemical quality of water in adjacent wells
may be determined from table 3 and the type of material encountered in nearbdy wells
may be determined from table k, Extrapolations based on these data should be

conservative because of the irregular distribution of the water-bearing rocks.
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Well-Numbering System

The wells, springs, sand test holes in the tables are numbered according to a
system based on the location in the public land classification of the United States
Bureau of Land Management., It is illustrated in figure 2. The first numeral denotes
the township north of a base line, the second numeral denotes the range west of the
fifth principal meridian, and the third numeral denotes the section in which the well
is located. The letters s, b, c, and d designate, respectively, the northeast,
northvest, southwest, and southeast quarter sections, quarter-quarter sections, and
quarter-quarter-quarter sections (10-acre tract). For example, well 138+50-153aa is
in the NEXNEXSEX sec, 15, T. 138 N., R, 50 W, Consecutive terminal numerals are
added if more than one well is recorded within a 1lO-acre tract. The location of each
well, spring, and test hole listed in the tables is shown on figures 3 and 4 (in

pocket).
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EXPLANATION OF TABLES

Most of the numbered test holes listed in table 1 were drilled as part of this
investigation., Test holes 1322-1 to 1322-6 were drilled by the North Dakota State
Water Commission a3 part of a special study for the Village of Amenia, Test holes
1«12 were drilled by a private contractor for the Village of Buffalo. The location
of each test hole is shown on figure i, The locations of about 50 selected wells
for which subsurface data were available are also shown on figure b,

Excepting the Buffalo test-hole logs, the numbered test-hole logs are a
composite from the drillers log, sample analysis log, and electric log (vhere
available)., Logs of the Buffalo test holes and the unnumbered test holes and wells

were furnished by the company or agency shown in the heading of the log. The




FIGURE 2.-System of numbering wells, springs, and test holes.




terminology used is that of the individual driller with the exception that the order
has been changed tc present the principal lithology first.

The well logs noted in table 1 but not listed in table 4 may be obtained from
the U, S, Geologicsl Survey, Bismarck, North Dakota, or from the North Dakota State
Water Commission, Eismarck, North Dakota. -

Sample description logs for all test holes having numbers greater than 1300
were prepared at esch test-hole site, Visual examination, while the samples were
still wet and fresh, was made by using a binocular microcscope. Color descriptions
were determined by comparing the sample with the color charts of Goldman (1928),

If the cuttings reacted (effervesced) when treated with diluted hydrochloric acid,
the material was described as calcareocus. Grain-size determinations used in the logs
refer to the Wentworth (1922) size scale., Plastic is a term generally applied to
¢lay and indicates that the material may be molded into any form without fracturing.
Cohesion is used to indicate the capacity of the material to stick together,

Beceuse most clays and silts are cohesive to some degree, the term was used only to
differentiate cohesive silt from non-cohesive silt.

The term "till" indicates an unsorted, unstratified, cchesive, agglomeration
of rock particles ranging from clay to boulders, Generally clay is the dominant
particle size., If a particle size other than clay is dominant, that particle size
is used as a modifying term. Consequently, terms such as clayey, silty, sandy, or
gravelly are textural terms used to indicate that the material described contains
an sppreciable, but not a dominant smount of the modifying material,

Observation wells were developed in selected test holes. These consist for the
most part of ld=inch plastic pipe slotted in the lower 10 or 20 feet, or screened in
the lower 5 feet, They were pumped for a few hours and a water sample was collected
for chemical analysis (table 3).

The monthly water-level measurements listed in table 2 vere made during this
investigation. Records of water-level fluctuations in wells in Cass County prior
to this study have been published in the following Water-Supply Papers of the U, 8.
Geological Survey: 845, p. 351; 886, p. 533; 908, p. 2u6-251; 938, p. 191-19T;
96, p. 236-240; 988, p. 310-31h4; 1018, p. 235-2L0; 1025, p. 225-229; 1073, p. 31k-
3183 1098, p. 29k4-298; 1128, p. 264-26T; 1158, p. 303-306; 1167, p. 141-143; 1193,
p. 169=1T0; 1223, p. 165-16T; 1267, p. 180-182; 1323, p. 199-200; 1406, p. 196-197;

1456, p. W7-48; 1781, p. 90-93.




WATER~QUALITY DATA

All natural waters contain dissolved mineral matter. Water in contact with solls
or rock, even for only & few hours, will dissolve some mineral matter, The quantity
of dissolved mineral matter in a natural water depends primarily on the type of rocks
or soils with which the water has been in contact and the length of time of contact.
Ground water is generally more highly mineralized than surface water because it
remains in contact with the rocks and soils for much longer periods,

The mineral constituents and physical properties of natural waters reported in
the table of analyses include those that have a practical bearing on the value of the
waters for most purposes, The analyses generally include determinations of silica,
iron, calcium, magnesium, sodium, potassium (or sodium and potassium together
calculated as sodium), alkalinity as carbonate and bicarbonate, sulfate, chloride,
fluoride, nitrate, boron, dissolved solids, pH, and specific conductance. The source
and significance of the different constituents and properties of natural waters are

discussed in the following paragraphs.

Mineral Constituents in Solution

Silica (Si0,)

Silica is dissclved from practically all rocks, Scme natural waters contain
less then 5 ppm (parts per million) of silica and fev contain more than 50 ppm, but
the more common range is from 10 to 30 ppm. Silica affects the usefulness of a water
because it contributes to the formation of scale in pipes, water heaters, and

bollers.

Iron (Fe)

Iron is dissolved from many rocks and soils, On exposure to air, normal basice
wvaters that contain more thanl ppm of iron soon become turbid with the insoluble
reddish ferric oxide produced by oxidation. BSurface waters, therefore, seldcm contain
as much as 1 ppm of dissolved iron, although some acid waters carry large quantities
of iron in solution, Ground waters commonly conteain up to 10 ppm. Rarely, concen-
trations over 50 ppm may occur in waters with a pH of 5 to 8 (Hem, 1959). Iren
causes reddish-brown stains on porcelain or enemeled ware and fixtures snd on
fabrics washed in the water, The U, S. Public Health Service {1962) recommends an

upper limit of 0.3 ppm of iron in drinking water,




Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, Calcium and magnesium
cause hard water and are largely responsible for the formation of scale in pipes,
water heaters, and boilers. Water associated with grauite or silicious sands may
contain less than 10 ppm of calcium, vwhereas water associated with dolomite and
limestone may contain from 30 to 100 ppm., Water that has been in contact with

deposits of gypsum may contain several hundred parts per million of calcium,

Magnesium (Mg)

Meagnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium, The magnesium in soft waters may
smount to only 1 or 2 ppm, but water in areas that contain large quantities of

dolomite or other magnesium-bearing rocks may contain from 20 to 100 ppm or more of

nmagnesiuna,

Sodium and potassivm (Na and K)

Sodium snd potassium are dissolved from practically all rocks, Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States., Natural waters that contain only 3 or L ppm of the two together are
likely to carry alumost as much potassium as sodium, As the total quantity of these
constituents increuses, the proportion of sodium becomes much greater. However, the
potassium concentration in vater does not often exceed 50 ppm. Moderate quantities
df sodium and potassium have little effect on the usefulness of the water for most
purposes, but waters that carry more than 50 or 100 ppm of the two may require care-
ful opersation of steam boilers to prevent foaming, More highly mineralized waters
that contain a large proportion of sodium salta may be unsatisfactory for irrigatiqx.
The presence of several hundred parts per million of sodium in water makes it
unsuitable for use in sodium-restricted diets used as therapy for cardiovacular

diseases.

Bicarbonate and carbonate (nco3 snd CO3)

Bicarbonate and carbonate are sometimes reported as alkalinity. Since the
najor causes of alkalinity in most natural vaters are carbonate and bicarbonate ions
dissolved from carbonate rocks, the results are usually reported in terms of these
constituents, Although alkalinity is primarily due to the presence of carbonate

and bicarbonate, other ions also contribute to alkalinity such as silicates,




phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters, The significance of alkalinity to the domestic, agricultural,
and industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na,
K) associated with it, However, moderate amounts of alkalinity do not adversely

affect most use,

Sulfate (50),)

Sulfate is dissolved from many rocks and soils--in especially large quantities
from gypsum and from beds of shale, It is formed also by the oxidation of sulfides
of iron and may therefore be present in considerable quantities in mine waters.

The concentration of sulfate in waters is generally limited to about 1,500 ppm by
the solubility of calcium sulfate, Sulfate in waters. that contain much csleium and
magnesium causes the formation of hard scale in steam bollers and may increase the
cost of softening the vater. The U, S, Public Health Service (1962) recormends

that 250 ppm of sulfate should be the upper limit for drinking water,

Chloride (C1)

Chlorides are generally very soluble compounds and are found in most rocks so
that chlorides are found in all natural waters, Large quantities of chloride may
affect the industrial use of water by increasing the corrosiveness of waters that
contain large quantities of calcium and magnesium, The U, S, Public Health Service

(1962) recommends an upper limit of 250 ppm of chloride for drinking water,

Fluoride (F)

Fluoride has been reported as being present in igneous and some sedimentary rocks
to about the same extent as chloride, However, most fluorides, unlike the chlorides,
are low in solubility so that the quantity of fluoride in natural waters is ordi-
narily very small compared to that of chloride, Hem (1959) reported that fluoride
concentrations in excess of 10 ppm are rare. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 ppm reduced the incidence of dental caries
and that concentrations greater than 1,7 ppm also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964), U, S, Public Health
Service (1962, p, 8) states, "When fluoride is naturally present in drinking water,
the concentration should not average more than the appropriate upper control limit
(0.6 to 1.7 ppm). Presence of fluoride in average concentrations greater than two

times the optimum values shall constitute grounds for rejection of the supply.”




Concentration higher than the stated limits may cause mottled enamel in teeth, endemic

cumulative fluorosie, and skeletal effects.

Nitrate (N03)

Nitrate in water is considered a final oxidation product of nitrogeneous material
and may indicate contamination by sewage or other organic matter. U, S, Public
Health Service (1962) sets 45 ppm as the upper limit for nitrate because ingestion
of water containing more than this may result in infantile methemoglobinemia, If the

concentration is sufficiently great, both man and animals can be polsoned by nitrate,

Boron (B)
Boron in small quantities has been found essential for plant growth but irrigation
wvater containing more than 1 ppm boron is detrimental to navy beans and other boron-

sensitive crops.

Dissolved solids

The reported quantity of dissolved solids-=the res:.ldu.e on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some
organic matter and water of crystallization. Waters with less than 500 ppm of
dissolved solids are usually satisfactory for domestic and some industrial uses,
Water containing several thousand parts per million of dissolved solids are sometimes
successfully used for irrigation vhere practices permit the removal of soluble salts
through the spplication of large volumes of water on vell-drained lands, but generally
water containing more ;ha.n about 2,000 ppm is considered to be unsuitable for long-

term irrigation under average conditions,

Properties and Characteristics of Water

Temperature

Temperature is an important factor in properly determining the quality of water.
This is very evident for such a direct use as an industrial coolant, Temperature is
also important, but perhaps not so evident, for its indirect influence upon concen-
trations of dissolved gases and distribution of chemical solutes in ground water.
Normally, the temperature of ground water within 60 feet of the surface approximates
the mean snnual air temperature and increases 1° F for each 60 to 100 feet increase

with depth.




Hardness

Hardness is the characteristic of water that receives the most attention in
industrial and domestic use., It is commonly recognized by the increased quantity of
soap required to produce lather, The use of hard water is also objectionable because
it contributes to the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, possibility of water
heater or boiler fallure, and loss of flow,

Hardness is caused almost entirely by compounds of caleium and magnesium, Other
constituents-=such as iron, manganese, aluminum, barium, strontium, and free acid--also
cause hardness, although they usually are not present in quantities large enough to
have any appreciable effect.

Generally, bicarbonate and carbonate defermine the proportions of "carbonate”
hardness of water, Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicerbonate and carbonate in solution. Carbonate hardness is
approximately equal to the amount of hardness that 13 removed from water by boiling
and is termed temporary hardness,

Noncarbonate hardness is the difference between the hardness calculated from the
total amount of calcium and magnesium in solution and the carbonate hardness, If the
carbonate hardness (expressed as calcium carbonate) equals the amount of calcium and
magnesium hardness (also expressed as calcium carbonate) there is no noncarbonate
hardness, Noncarbonate hardness is about equal to the amount of hardness remaining
after vater is boiled. The scale formed at high temperatures by the evaporation of
water contalning noncarbonate hardness commonly is tough, heat resistant, and
difficult to remove.

Although many people talk sbout soft water and hard water, there has been no firm
line of demarcation, Water that seems hard to an easterner may seem soft to a
westerner., In this report hardness of water is classified as follows:

Hardness range
(calcium carbonate

in ggmz Hardness_ description
0-60 Soft
61~120 Moderately hard
121-180 Hard
more than 180 Very hard

For public use, water with hardness about 200 ppm generally requires softening treat-

ment (Durfor and Becker, 1964),




Sodium~adsorption-ratio (SAR)

The tera "sodium-adsorption-ratio (SAR)" was introduced by the U, S, Salinity
Laboratory Staff (1954), It is & ratio expressing the relative activity of sodium
ions in exchange reaction with soil and is an index of the sodium ;:r alkali hazard

to the soil, Sodium-adsorption-ratio is expressed by the equation:

vhere the concentrations of the ions are expressed in milliequivalents per liter
(or equivalents per million for most irrigation waters).

Waters are divided into four classes with respect to sodium or alkali hazard:
low, medium, high, and very high, depending upon the SAR and specific conductance. At
a conductance of 100 micromhos per centimeter the dividing points are at SAR values
of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points are SAR
values of approximatsly 2.5, 6.5, and 11, Waters range in respect to sodium hazard
from those vhich can be used for irrigation on almost all soils to those which are

generally unsatisfactory for irrigstion.

Specific conductance (micromhos per centimeter at 25° C)

Specific conductance is a convenient, rapid determination used to estimate the
ssount of dissolved solids in water. It is a measure of the ability of water to
conduct an electrical current. Commonly, the smount of dissolved solids (in parts
per million) is sbout 65 percent of the specific conductance (in micromhos), This
relation is not constant from well to well and it may even vary in the same source
with changes in the composition of the vater (Durfor and Becker, 196k),

Specific conductance of most waters in the eastern United States is less than
1,000 micromhos, but in the arid vestern parts of the country, a specific conductance

of more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units, The values of pH
often are used as a measure of the sclvent power of water or as an indicator of the
chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion

concentration, expressed as pH, is related to the corrosive properties of water and

11




is useful in determining the proper treatment for coagulation that may be necessary
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline, pH readings progressively lower than 7.0 denote increasing acidity and
those progressively higher than 7.0 denote increasing alkalinity. The pH of most

natural ground waters ranges batween 5,5 and slightly more than 8,
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TABLE 1.-Records of wells, springs and test holes, Cass County, N. Dak.

Owmer: USGS, United States Geological Survey; USBR, United States Bureau of Reclamation

Depth to well: Reported depths are given in feet; measured depths are in tenths,
of well:t B, bored; Dr, drilled; Du, dug; Dv, driven; J, Jetted,

Nanth 0 water: anortad denths a given in +: massurad denthe are in hundwadthe
Depth to vater: Reportec Cepths are glven In feet; measured depthe are In hundredths .

Yield: Reported and estimated yields are given in gallons per minute; measured ylelds are given in tenths; reported or estimated yields of less
than 1 gallon per minute are indicated by the symbol 1.

Use of water: D, domestic; DS, domestic-stock; Ind, industrial; O, cbservation; PS, public supply; U, unused; T, test hole.

Water-bearing material: 'C, clay; G, gravel; S, sand; S & C, sand and clay; S & G, sand and gravel, St, silt.

Geological source: Kd, Dakota Sandstone; Qow, outwash deposits of sand and gravel; Qla, Lake Agassiz silt, sand and gravel deposits; Qd, glacial
drift and associated sand and gravel deposits; Qsd, Sheyenne River delta sand and gravel deposits,

Pump type: Cen, centrifugal; Cy, cylinder; J, jJet; R, rotary; S, submersidble; T, turbine,

Remarks: L, log available; E, electric log available; MP measuring point; A, adequate; I, inadequate; C, chemical analysis; P, partial chemical
analysis; TH, test hole.
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137-48
dbaa Arthur Anderson 180 & Dr 1959  .ee.. eess DS S Qd Cy seses  esesess 910
Tbasa Orville Haugstad 97 3 Dr 1928 ..... eee. D8 S&G ad CY  eeees cveeass 910
18baa Wm. Bye 137 4 Dr 1958 ..... eess D,S s Qd Cy teves  eevsess 910
30ced Ole Mathison 160 4 Dr 1930 ..... D S&G Rd J veeee  sessaess 915
31lebd Bruce Harris 150 2 Dr 1930 ... vees D,S 8 Qd J ceves  eesesss 915
137-49
2adb Elvin Egge 190 3 Dr 1950 ..., eess DS s Qd Cy 811 11-18-64 911 C.
3daa Louis Duval 100 6 Dr 1930 ..... «ees D,8 G Qd Cy cevse  sseesss 913
bbaa Ernest Dubard 80 1h B 1923 ..., eesse DS 8 Qd Cy seess  esssses 911
Sbaa E. Duval 123 L Dr 1955 ..... .... D,S 5 Qd J sesss  eseesss OLb
6beb Einer Sjorbotten 150 6 Dr 1925  ..... .ees D ... d Cy 2,200 6-24-64 920 ¢,
Tadd Henry Montplaiser 90 3 Dr 1957  +eees cees D,S S Qa Cy venss  eeesves 917
8asa Frank Burnette 85 y Dr 1961 ..... vess DS s Qd Cy vever  sesesss 913
9cee Armand Richard 90 4 Dr 1948 PPN [ D,S cew Qd Cy PR vesoses 913
9ded Adrian Richard 75 3 Dr 1952 ..... .ees D,8 G Qd cy 1,350 11-18-64 911 C.
10dac J. Hanson 117 2 Dr 1958  ..... sess DS s Qd J S ) 1 §
12bbb Leonard Egge 176 3 Dr 1933 ..... e D 3 Qd cy vesee  eeesses 906
12cdd Arthur Bye 98 3 Dr 1951 ..... eess D,S s Qd Cy 1,220 5-13-65 911
1hebe Ramstad Bros, 160 2 Dr 1951  ..e.. eees DS s Q4 J veess  eeessse 911
1kdde Jay Stcutenburg 86 3 Dr 1962  ..... D S Qd Cy cesse  emeesse 911
1Taaa Test hole 2347 210 . s 6-10-65 ..... T S&G 28 .. ceess  anesess 91k L,
17daal Trottier Bros. 102 h Dr  5-60 26 5-60 D,S s Ga Cy 1,270 11-18-64 911 L. C.
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~{1) (2) (3) () _(5) _(6) (1) (8 (9 _ (10) _(11) (12) (13) (1b) (15) {16)

137=49 Cont.

17daa2 Trottier Bros. 10k . B 5-55 26,71 10-24-63 U vee Qd .. vsseess 911 MP 1.85 above 1s.

18bbd Paul Johnson 105 h Dr 1950 ..... vee. D,8 8 Qd Cy 6-17-6k 920 C.

19bbb Henry Owen 83 6 DI  eoee  seese vees DS ... Qd J 11-18-6k 92k ¢,

19dee Fred Broderud ok 3 Dr 1927  +eese veee D s Qd Cy 92k

20bdd B. A. Bale 107 k4 Dr 1928 ..... ses. D,8 s Qd Cy 920  Supply reported I.

2lbba Egbert ‘Gilbertson 86 Y br 9-61 2k 9-61 u s Qd .e 911 L,

22caa George Roen 127 2 Dr  ceee  eeee. ceee D cos Qd J 915

2kasa Elmer Bakke 175 4 Dr 15855 ..... sees D,8 [ Qd Cy 911

2kbde Carl Sall 107 3 Dr 1962 ..... cose D s Qd J 914 ¢,

25aac Nate Smith 80 6 Dr  sees weee. ees. D,S s Qd cy 91k

25¢ece Test hole 3158 240 11/% Dr B8-19-64 25.56 9-3-64 O s ad .. 919 MP 2.0 ft above ls, E,
L, C., TH de 3

26ceb Grant Sundet 88 3 Dr 1963 ..... .... D,S§ S da cy vever  eesees. 920 0 ° pth 251

26dad Olaf Brekke Est. 100 . Dr 1959 ..... eeee DS ... Qd Cy B ) & ¢

28cad Melford Oldegaard 190 L Dr 6-60 31 6-60 D,S ] @ s 1,110 11-18-6% 915 1, C.

29aas Gordon Grinaker 110 2 Dr cose voses cese D,S s Qd Ly coves cosssen 921

30aaa Test hole 3138 180 11/4 Dr 7-31-64 25,57 9-3-64 S4G Qd seces  seeeses 910 MP 2.0 ft above 1ls,
E, L.

30cdce Allen Christianson 80 3 Dr 1913 ..... eese DS ... Qd Cy veses  esesess 928

32ddd John Nellermoe 89 i Dr 1962 3k 1962 D,S Qd Cy eseee  eessess 920 L.

3lkbda K. Sundet 86 3 Dr 1955 ..... vees D,S s Q4 Cy ceves  sevessse 921

137-50

Ibba E. Krabbenhoft 120 3 Dr 1961 ..... veee D,S s Qd Cy cevee  seseses 917

2bdd Alfred Johnson 180 3 DI eoee ecoves veee D,S s Qd J ceese  ssesess 916

3ddc M. A. Sewerson 80 haxl2 DU sees  eeene s Qd Cy ceers  eeessss 925

ibaal R. L. Lahren 177 3 Dr 6-61 25 6-61 D S Qd Cy veees  eeesess 924 L, P.

4baa2 vedO... k7.1 3 B. 1938 30.90 5-17-63 U d .. cevee  eeeeees 92h  MP 6.7 £t below 1s -

Sdce Carl Lahren 167 3 Dr PR veee U e Qad Cy P coeeses 925

6bab Arvid Haugen 132 36 Dr ceves cens D Qd Cen ceoes ceseoss 919
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(1) (2) (3) (1) (5) (6} (1) (8) (9) (10) (11) (12) (13) (1%)  (315) (16)

137-50 Cont.

dde’ Clarence Jermstad 178 3 Dr 1936 ..... ceee D L., Qd Cy veese  eeeeess  92b
Tdaal Herman Gust 125 Y Dr 1954  ..... vees D vas [o):1 o3 2 . 928
Tdaa2 cedo... 145 4 DI evee  sasee 3 3 qd Cy ceee  sessees 928
8caa M. G. Kruse 1k2 b Dr T-60 95 7-22-60 D,S S Qd Cy 810 11-17-64 928 L, C.
8ddd Elder Braaten 240 3 Dr ceoe ceson vees D,S ves Qd CY = cenee vesrses 930
9dce O T T 38 12 B 193k ..... D Qd Cy veses  eseenes 928
10dca Eveleyn Scott 60 6 DY  veae weree eess DS ... . I eeees cevevee 927
1ldba Willie Perhus 107 3 Dr 1928 ..... vsss D8 S8G 24 Cy veess eessess 925
11ddd Test hole 3137 212 e Dr T7-31-6k4 ..... vees T ad .. teass  ssesess 926 L, E,
13cce Henry Trangsrud 133 5 Dr 1930 ..... coon D,S S od Cy PR ceraees 931
1bbdb F. Hendrickson 135 12 Dr rene ceene . D G ad J cesee cesense 930
15¢dd Henry Fjielstad 120 3 Dr 1943 ..... eees D,S eee cd J veess  sesesae 236
16add Ingewald Branten 188 3 Dr 1958 ..... wees DS 3 Q4 CY  eeees ceeeees 932
17dcb 3. A. Rustad 165 b ve eesr seees U 2d Cy creer  sereses 936
1Tdce ve@0uus 20 18 DU vees eneee D 51a Oy teeanes 937
18dad Alex Hedland 140 3 Dr 1928 ..... eeee DB L.l Qd CY  veses  wessnes 936
19dde Morris Frosaker 246 3 Dr 1936 ..... vese DS ... 2d Cy L,oko  6-17-64 939
20cde Henry Borreson 370 i Dr ... cevas eren D cee ad Cy PPN 939
20dac Edwin Overboe 154 3 Dr 1-60  ..... . D S ad .. tesas  ssssess gk1 L, P.
2ledb Peter Lykken 20 36 Du 1945 ,.... veee D e (o8 J caes vesenen gkl
22ded Stella Hertsgaard 126 3 Dr 1925 ..... vaes D - Qd Cy ceere  wessees 937
25bdb Ole Olsgard 100 3 DI veee svees D S Qd J teses  eesesss 926
26daa Englebret Brakke 108 b Dr 10-58 ..... . D s Qd Cy 2,590 11-18-64 931 L, C, Supply vent'a I,
28abe Irvin Hemsing 60 18 Du  19%0 ..... ceee DS ... 3la  CY  eeees veseess 95
29dad City of Kindred Lo 8 Dr 1961  ..... ves. P8 S Qla 5 see.. ceesses 943 L, P.
29dca vodose. 1/ 65.17 12 .o eee 8.27 1-20-64 U ves Qla .. veess  sesesss 942  MP at land surface.
30cad Herman Olson 183 3 Dr 1940 ... cens D .. od Cen 3,340  11-17-64 937 C.
3lasa Irvin Braaten 167 3 e eees eases D G4, cy ceere  eeveans 939

1/ Well 137-50-29dca formerly published as 137-50-29ddaS in WSP 1128, p.
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(1) (2) (3) () (5) (6) (1 (8) (9) (10) (11) (12) (13) (1%)  (35) (16)
137-50 Cont.
32aab N. B. Swenson 270 . DI sees  soses D Qd Cy seses  aseeses  9k2
33dac L. A. Perhus 100 15 B 1930 ... vess D,S s Qd Cy teses  seseess 9N
3hedb Arnold Nipstad 106 2 Dr 1953 ..... esse DS S Q4 J teese  seseses  9W1
35cch Joe Fjlelstad 138 4 Dr T-58 ..... vens D c Qd .. eeess  sseeses 933 L, yield 3 apr.
36bba Einar Erstad 100 k Dr 1920 ..... D s Qd Cy teeee  eeseses 933
137-51
Tobbl Alvin Nockleberg 100 3 e eese  amees D Qd s vesse  easeses 918
1bbb2 Davenport School 1h7 6 Dr 1957 ..... cesse P,S G Qd s seese  sesesse 917
1bbd Otto Nockleberg 132 L Dr 1955 ..... D od Cy tesre  sesess. 918
1lbch Great Northern Railway 140 6 Dr 6-23 ..... ceae s s Qd .e veses  ssesess 922 L, well destroyed.
2ddaa Allen Mickleson 153 3 Dr 462 ,.... sees  D,S G d 7 924
haaa Paul Schroeder 235 y Dr  5-63  ..... eeee  D,S s Qd Cy cevns 925
S5aba Milton Hans 85 .. 17 S eeee D8 ... @ J 92k
6cbb W. A. Plath 107 3 Dr 1948 ..... P I G Qd Cy 1,300 11-17-64 935 C.
8dddl Kellerman Bros. 313 I3 Dr 1958 ..... eves eve SS Qd .o cenee [ ees L, well destroyed.
8dda2 +ed0ues 200 b J 1960 ..., f s Qd Cy eeevs  seseess 931
10bea Paul Schroeder 207 3 Dr 1910 3.18 6-14-63 D cee Qd .. veess  wesesse 924 MP 1.0 £t sbove ls,
llecee Edwin Simenson 185 3 Df  seee  coves eevse DS .. Qd Cen vevse  sseeses 926
1lbach Oscar Liudahl 207 6 Dr 1948 ..... cene D ces Qd cy sesee  sessees 930
1lbsb George Enger 320 3 DY  ceee  eeves cese U ver ve Cy vevess sesesss 928
15ddd Alfred Vangness 160 3 DF  eeve  seeee vees DS ... Qd s veees  sessese 931
16bba Erwin Johnson 267 2 Dr  .... Flow 6~-14-63 D vee .. .. 3,7Th0  8-63 932
16ada John Myher 188 3 Dr 1917 Flow 6~14-63 D vee .e .e 3,030 863 935 Yield 0.5.
1Taaal D. Kellerman 280 3 B 2,50 6-14-63 D e .o seess  eesesss 933 MP 0.5 ft above 1s,
1Tasa2 eedO..s 276 3 Dr 1946 ..... cees s . Cy 3,690 8-63 93k
18cbb Rheinhold Greuel 102 6 Dr 1957 ..... eees DS ... Qd s veess  esseess 9HT
19bebl Edwin Nygaard 90 b Dr 1955  ..e.. D s Q4 cy ceses  sesesss 953
19beb2 ..do... 300 . Dr 1900 Flow 6~14-63 § . e J 4,130 8-63 953
20baa Morris Lahren 105 3 Dr 1947 .... ceee DS .. Qd Cy seees  eeerese U6
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(1) (2) (3) (L) (5) _(6) (1) (8) (9) (10) (11) (12) (13) (1%)  )1s) (16)
137-51 Cont. _
2lbce Henriette Nygard 167 11/ Dr ..... Flov 6-14-63D,8 ... Qd - 2,320 6-25-64 9U5  C. yield 3,0 opm.
22bab J. Milton Myhre 178 3 pr Lk-62 ..... vove D aee Qd J 2,810 8-63 931 -
2hada Peder Borreson 168 ) Dr 1958 ..... ceee D ] Qd Cy veres  sssesss 935
25cce Ogcar Trom 150 .e .e coes ceres seee i} eon Qd Cy eeses  sessess  GUL
26cce Archie Rich 330 b Dr L-61 Flow eese DS 3 .. 8 ceees  seeewes  9W4 L, Yield 3 som.
2744d M. L. Vangerud 270 3 Dr 10-61 ..... D .e s ceees  weseee. 9LS ”
28cde Lloyd andvik 84 2 Dr .... Flow 6-13-63 D,S ... . .e 1,240 6-24-64 955 C,
28dee Melvin Anderson 96 2 e eses Flow 6-13-63 U ves . . 1,080 8-63 954
29¢da D. Taylor 143 k Dr 8-17-62 ...0e vsns DS s Qd Cy cesss esessns 968 L, yield b gpm.
30dcd R. Thameson 29 2 Dr 1913 ..... S s Qsd Cy seses  eessees 993
31lbac Lester Olson 55 .o J 1947 cee.- vees s s Qsd Cy sesse  sessses 1,025
32daa Elma Swiggwn 46 .e B 1945 ..... s s Qsda Cy seses  sessess 1,005
3hece Erick L. Lee 205 I3 Dr 1-58 ..... esse D,8 s Qd S vesen ceseess 984 Yield 20 gpm.
35bbb T, G, Simmons 330 h Dr 3-14-58 ..... D ese S cvees  seseses 946 L, wield 3 gpm.
35eddl Thorwald Andvik 188 3 Dr 1935 124,90 10-2h-63 U cos cer  ee ceeas  sessses 960 MP 1,05 ft above 1s.
35cda2 O ST 207 b Dr 659 ..... cere D S Qd 8 3,090 11-17-64 960 L, C.
137-52
2cdd Ray Heuer . Dr  .... Flow 6-16-63 D,5 ... ver  ee tesss  seseses 9h5
3cdb Earl Roesler 290 h Dr 1945 Flow 7-10-63 8 G cer e veere  sesssss 950
haed Arthur Wickmann 97 18 B eeee  1WTT  7-10-63 D,S G Qd Cy eeess  esssess 949 MP 1,3 £t avove 1s.
6dsal Carl C. Laske 135 v e sess  esens D s Qd Cy 3,800 9-64 958
6daa2 vedO.as 286 3 ve seee Flow 7-10-63 s s .. .. veves  eseeess 958  Yield 1.5.
Tdde Donald Heuer 420 1 Dr  .... PFlow 7-11-63 D,8 .. . .. 3,750 964 992  Yield<¥ 1.
8bee Ervin Dittmer 285 b Dr +ee. Flow T-11-63 S .. .o .e 3,950 9-64 969 Vield /5 znm,
9ada W. Salzwedel 180 3 Dr .... PFlow 7-11-63 D G .. .e 3,300 9-6h 955
10baa Barl Roesler 62 b Dr 1938 .... sees D,8 8 Qd Cy teree  svessss 950
1ldedl Gust Heller 115 11/% Dr 1948 .... s Qd J eesse  sesssse srees
1ldca2 vedOass 410 3 Dr 1930 Flow 7-16-63 S . . e seeer  esessss 951  Yield < 1 apr.
12cdd David Gust 100 2 e eave  eees vess D,S G Qd Cy sesee  esessss  OUT
13dbb Woods Farmers Coop. 350 3 Dr 1935 Flow 7-16-63 D .. .e .. 3,50 9-6h 950 Yield k4 g,
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(1) (2) (3) () (5) (6) (1) (8) (9) (10) (11) (12) (13) {1v) (15) (16)

13752 Cont.

1hbaa Reinhold Haak s b Dr 1940 Flow 7-16-63 D,S 5 .o J essea  eassess 952  Reported corrosive.
ihddd Ben Gust 328 3 Dr 1953 Flow 7-16-63 8 ° S .. e ceeee eemeees 055 Yield §.0 som.
15bee John Toussaint 203 4 Dr 1947 Flow T-16-63 D,S G Qd Cy vesss  ssesess 968

16ddc Frank Schroeder 160 36 Dr 1938 +0.43 10-24-63 S- S Qd Cy 3,480 11-17-64 991 C, MP 2,46 £t above
17cdd R. D. Roesler 38 2 Dr 1958 ..... eeee D,S S Qsd J eesee  esseees 1,030

19cdd Edwin Sandvig 26 11/4 Dr .... 20 1962 D,S s Qsd J eeses  sessees 1,051

19ddc Peter Frey 20 11/L Dr .... i,84 T-11-63 S 3 Qsd Cy seses  esesess 1,051 MP at land surface.
204dd N - YO 20 36x36 " .e.. 11,02 1-20-6L4 D,S s Qsd Cy weeee  sseceessl,051 MP 1,6 ft above 1ls.
22cce E. A. Goltz 82 11/ Dr ceee eeeen eeee DS S Rsd  J 680 9-2h 1,042

23cca Lee Nesemeir 525 b Dr  eees senee s 5 . Cy 4,koo 9-24 1,00k

24ana John Heuer 3ko I Dr 1948 Flow 7-16-63 D,S G .. J 950

25ccdl Christ Hoyum 170 2 Dr 1960 ..... .ees DS s Qd cy .. 1,031

25ced2 Y (- T 177 3 Dr 1923 34,14 T7-12-63 U S Qd .o esssese 1,031 MP 2.0 ft above ls,
25ced3 ee@0ees 39 11/2 Dr  .... S S Qsd Oy

2Taan Test hole 3156 b7l . Dr 8-1k-6k T . . ceess  eesssss 1,025 L, E.

?Tcbo Walter Stevens 90 2 Dr  .... eess DS 3 Q4 Cen ceses  eesesss 1,048

28cbd Harriet Scilley 25 11/% Dr 1920 . sees D,S s Qsd Cy veson esesees 1,051

28dba City of Leonard 23 216 Dt ee.. 11,00 T7-12-63 P,S S Qsd Cen eesss  ssessss 1,051 MP 5.25 ft below ls.
23cdd Lyle Olson 17 11/ Dv 1961 ..... D S Qsd Cy ceeee  seseees 1,056

3lbab Leon Beadles 55 2 Dr  eewve cone eess DS 3 2sd Cy 853 11-17-641,055 C.

31lbbb Test hole 3157 20 11/ Dr B8-18-64 5,66 9-3-64 © S Qsd .. 818  8-19-64 1,056 TH depth 317, L, C, I,
32ddad Ole Pearson 17 11/ Dv 1945 .... D s Qsd Cy 1,050 9-64 1,060

330ba Clarence Haney 27 11/4 Dv  19hT cese cene S ¢} Qsd  Cy ceens cessess 1,055

137-53

lcco Andrew L. Watt L35 11/h Dr 1910 Flow T-25-63 D,S .o Kd .. veses  seeeew. 986 Yield 1.5 opm.

2ode Richard Zick 450 k] br  .... Flow 7-25-63 D,3 S ra .- eeses  eeseees 981 Yield 1.0 epm.

3¢dc Elmer Greuel 95 3 Dr 1908 Flow 7-25-63 D,C 3 Kd .. 4,590 9-64 1,012 .,

ibde John ll. Morris 420 3 Pr .... Flow 8-2-65 D,3 ... Kd .. ceess  seesess 1,000

idbb E. Erbstoesser ] 2 1/2 Dr 1957 Flow 8-2-63 D,S ... Kd .. 4,630 11-17-641,000 C.
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(1) (2) (3) (h) (5) __(6) (1) (8) (9) (10) (11) (12)  (13) (14) (15) (16)

137-53 Cont.

Saadl John Vining 15 12 Du 1661 P - s S Asd Cy veone ceveres 1,025 Supply reported I.

5aad2 «edo... 3k 2l 3 1964 18 196k b} 5 Gsd Cy 650 9-6h 1,025

6add Floyd Bullis L6s5 3 Dr 1919 Flow 8-2-63 D,S 3 Kd .. P veeeees 1,035  Yield 0.5 oprm,

6baa E, Manthei 435 3 Dr  .... Flow 8-2-63 D,S 3 Kd . cerer  sesesss 1,000  Yield 3.0 opm.

fece Wm. J. Martin 490 3 Dr  ee.. Flow f-2-63 D,3 ] Kd .. teeee esesess 1,051

Tdee D. Speikermeir L6o 3 Dr 1960 Flow 8-2-63 D,S 3 va .o ceees eeveess 1,036 vield 2.0 ppm.

8cece Glennis Hamre 600 3 Dr 1950 Flow 8-2-63 D,S 3 %q .. 3,650  9-6h 1,036  Yield 3.0 zpm.

9bde Rueben Haugen k60 3 Dr  19hk2  Flow A-2-53 D,8 S LG . eeves  aewesss 982  Rept'd unfit for
watering plants.

9dad Clarence Schimming hhs 3 Dr 1914  Flow 7-25-63 D,5 ... Kd ‘e cerne veeeses 1,032  Yield 1.5 mpm,

10ace Paul Grauel 516 3 Dr 1960 low 7-25=63 D,3 S Kd .e PR vereses 1,025  Yield 1.3 eoprm.

10chbb Koetz Bros. h60 3 Dr 1948 Flow 7-25-63 D,S ... Xa .. teees eeseses 1,032

1lbab Gordon Tinke Loé 3 Dr 1948 Tlow 7-25-63 D,8 ... K4 .. . sressee 1,005 Yield 3.0 apm,

12bac Alex Watt 425 3 Dr 1930 Flow 7=-25-63 1,5 3 Kd . ceere  essesss 988 Yield 2.0 ~pm,

1hbae F. Erbstoesser 26 11/2 Dv 1960 ..... vees DS L dsd S ceevs  seseess 1,032  Supply rept'd I,

15abb Gordon Zaeske s 3 Dr ... Flow 7-25-63 D,S ven .o .. seeee eieesss 1,038 Yield 1.3 opm,

15bbb Test hole 2205 105 .. Dr 10-10-63.... T .. .. teees  eeevess 1,036 L, E.

15¢ch Francis Saunders ven 21/2 e ... Tlow T-25-63 U PN .o .o cenes cessees 1,041 Yield 3.0 epm.

1Tbbb Malford Hamre 590 3 Dr 1960 Flow 8-2-63 D,5 ... Kd .o vesss  esssees 1,000  Yield 1.5 ram,

18cdb Elmer Geyer 350 3 Dr  .... Plow A-2-63 D,S S .. . 3,740 9-64 991  Yield 3.0 ,pm,

19bed Ted Schimming 450 21/2 Ddr .... Flow 7=26-63 D,5 ... Ka . 3,750 9-64 1,051  Yield 3.0 o,

19ccb Walter Golz 33 22 B 1960  .... .e.e D8 S Qsd  Cy 2,770  11-17-641,061 C.

20aaa Theo. A, Thompson Ls6 2 1/2 Dr 1939 Flow 7-26~63 D,S S Kd .. ceees  eeereee 1,050 vielq 2.0 mom,

20bee Rudolph Schimming 115 2 DE erer eees vees DS 8 Qd  Cv 530 9-64 1,054 ’

21ddd Richard McAtee 530 21/2 br .... Flow T-26-63D,8 8§ Ka .. ceeer weese.s 1,051 Yield 3.0 o,

22abe Fred Thompson 17 36 .. P .56  6-25-63 S 3 nsd Oy P teseses 1,048 MP at 1s,

23bec Francis Saunders 225 2 Dr 1914  Tlow T7-25-63 3 3 . .. 2,800 9-6h 1,040 Yield 1.3 .y,

2haab D. Randy 16 R 1 N S . Cy cases  eseesss 1,043

26dad Hilman Mehus 25 11/h Dv aeee aae. 3 s Qsd Oy verenes 1,056

27dee Albert Gust 22 11/% Dpr 1948 ..., cees D S 0sd Cy ceees  aseesse 1,059

28daa Laurence Baarstad 22 11/2 D»dr 1945 ..., eee D . Gsd  J veves  sesesss 1,055
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1) (2) (3) (h) (5) (6) (1 (8) (9) (10) (11) (12) (13) (1k)  (15) (16)

137-53 Cont.

20dad Barfuss Bros. 27 11/ Dv oeae. PP cee 3 2] nNsd Ty PP veessas 1,057

308ad USBR 25 cecae cee S 9Osd .. vesenve 1,059 L, Well destroysd.

30abc Walter Golz 690 2 Dr .... Flow 7-25-63 U vee K4 . veses  seseses 1,060 Vield 1.5 gpm.

30ccel Wilbert Kellerman 589 3 Dr 1960 Tlow 7-26-63 D,3 s ¥a . veese  eeseess 1,060 Yield 1T gpm.

30ccc2 vedoe.. 587 3/ Dr .... Flow 7-26-63 D,3 S Ké . veese  eeveess 1,060 Supply rept'd I.

31lbaa E. Koetz 15 2 DI eeee  coene vees D3 8 3sd  Cy 1,880 9-6L 1,061

32aad Manfred Walhood hg2 1 Dy 1948 Plow 7-26-63 D,S s Kd ve ceses 1,061 Yield 6.0 egpm.

3kabb Harold Kurtz 23 11k Dr ... 3 5 Qsd  Cy 1,060

3hece Test nola 2206 Lo 11/%  Dr 10-31-63+1,06 10-31-63 O 3 284 .. N 1,058 L, B, MP 2,1 £t
above ls, TH depth
136.

35aaa Gertrude loebrick 22 1 1/2 D ceee ssees 8 S sd  Cy tesse  seessss 1,060

36cec Roger Morris 65 2 Dr 1961 ..... vees PLED B nsd T weess  esesess 1,059 Reported hard.

137-5k

lbeb Gerold Shea 550 2 Dr  .... Flow T-29-63 D,53 ... Kd .. veees weeeee. 1,067

2cbe Yax Scharbow 610 11/2 Ddr 1955 TFlow 7-29-63 D,S o K3 e teses  eevesss 1,070 Yield 3 zom

hdad Harold Luther 620 2 Dr 1948  Flow 7-29-63 D,5 ... Xd . veeee  seesses 1,086

ébbe John Bryon 271 3 Dr 1957 Flow T-29=63 1,S G . .. L k50 9-hL 1,111 Yield 3 gom.

Teed frnest Utke e 2 Dr 1929 Flow T-29-63 D,S ... . .. teees  eesvess 1,082 Yield 3 gpm.

8cbb Wendell ¥Iincimen 586 2 Pr  eess Tlow 7-29-63 3 ves %d .. veses  eeseess 1,082

9aad Slenn Sprunk Lo 18 3 1962 ... D G 2d I veees  sesesss 1,071 L.

9ada ..80... 530 3/4  Dr 1910 Flow 7-29-63 S ces Kd .. veees vesesss 1,070 Yield 3 gpm.

1laaa Rorer Shea 500 11/2 Dr 1910 TFlow 7-29-63 D, ... Xd . 3,350 9-64 1,066

12dss Charles Zaeske 33.6 30 ee eeee 7.58 Lkl U . Cy veese  esesses 1,056 MP 1,1 ft above 1s.

13daa J. Bartholomay 12 11/% ™ i eeeen eeas DB -8 tow T 1,780 9-6h 1,015

1Tobe James Runck 600 2 Dr 1953 TFlow 8-2-63 D,3 .. Kd .. veees  ssesess 1,030

17cch T 11/2 Dr 1951 Flow 8-2-63 U . .e .. veees  eeseess 1,085 Yield 10 gpm.

18¢cbb Fred Oeshlxe 550 11/h pr 1942  Flow 7-20-63 D,S .. Kd .. 3,410 9-6h 1,085

20bbb Maynard Lindemann 600 11/4 Dr 1910 Vlow 8-2-63 D,5 .. Kd e veess  eeesees 1,080 Yield h opm,

21dba Arthur Pfefferle 15 11/% Dr eeee eesee veese DS L Qow Cy vesse  wewsess 1,029
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(1)

(2)

(%)

(6)

(8)

(11)

(13)

(14) (15)

(16)

137-54 Cont.

22cdd Frank Mark
23cha liarold Reynolds
25dcel Ken Kellerman
25dce2 esdOea.

26dbe Robert Kellerman
2Tcbel Fred Menge
2Tcbe2 Y- (- PN

28ccc John Anderson
29444 Miller Bros.
30ced Robert Geske
32¢ccd Benson Hjilmer
32ddd Test hole 3146
3khcee Leon Heuer
3kaba E. Spitzer
35abd Robert Offerman
36boa George Becker
36ece Test hole -2204
137-55

lced Elmer Utke

2aad G. Schatzke
3beb Evan Mueller
beed FEva Lindeman
keced vedCuan

Tebb Janz Bros.

8bab Leo Lemna

10¢cbb Alfred Huske
1lbaa Myron Golz
12dac Martha Wendlandt

(3)

500
560
40
586
537
5k
12

600

2)
227
565
561
554
548

20

430
820

780
650

650
680
685
580

IS
W EN R

N

3/4

Fooe
~ ™~
=

N

Dv
br
Dr
Dr
Dr
Dr
Dr

Dr
Dr
Dr
Dr
Dr

Dr
Dr
Dr
Dr

1951
1916
1961
1949
1920
1961
1960
1924
1920

328053

1961
1960

19262

1960

1910
1942
1910
1960
196
1955
1945
19k4
1943
1910

Flov

10-15-63 8.93

Flow
Flow
Flow
Plow
Flow
¥low
Flow
Flow
Flow

T7-26-63
T-26-63
7-26-63
17296-63
7-26-63

1-29-63
7-20-63

T~26-63
T7-26-63
T7-26-63
T=-26-63

1NL15a63%

8-15-63
8-1k-63
8-15-63
8-15-63
8-15-63
8-16-63
8-15-63
8-1h-63
8-15-63

22

Xd
¥a

K4
Kd
Kd
Kd
Qd
Ka
Kd

Ka

vereees 1,065
vesesss 1,066
teesess 1,055
ceeeses 1,055
veevess 1,061
..... .. 1,063
9-6h 1,063
11-17-641,033
9-64 1,031
veenses 1,096

esseess 1,065
teesess 1,072
9-6k 1,067
cessess 1,060
ceesaes 1,057
....... 1,063
vevesss 1,06k

9-64 1,106
....... 927
evevess 1,152
9-6h T LLll.
9-64  .....

Yield 4.5 gpm.
Yield 2 gpm.
Yield 1.0 zpm.

Yield 7 gpm.
Yield 2.5 gpm,

Yield 5 gpm.
Yield 3 zpm.

L, E.

Yield T cpm.
Yileld 3 varm.
Yield & spm,
Yield 2 gpm.

L, E, Destroyed
TH depth 231,

Yield 2 gpm.
Yield k.0 gpm.
Yield 1.5 gpm.
Yield 4.0 gpm.
Yield 3.0 gpm.
Supply rept'd I.
Yield 5 gpm.
Yield 2 gpm.
Yield 2.5 gpm.
Yield 3.0 gpm.



(1) (2) 3) (4) (5) _(6) (1) (8) (9) (10) (11) (12) (13) (1) (15) (16)

137-55 Cont.

13dac Alvin Kurtz 600 1 Dr 1925 Flow 8-15-63 D,8 ... Kd .. weees  sseeees 1,086 Yield 2 gpm.

ikced Emil Geske 630 11/2 Dpr 18k Plow eees DS ... K3 .. tesee  evewes. 1,128 Yield 3.0 gom.

15dad Eldon Schatzke 11/2 Dr  .... Flow 8-14-63 D,5 ... .e .. veees  eevsees 1,135

1Tbab Anton Johnson 60 36 B 1928 22.69 1-21-6k D,S S,G Q4 Cy 4,500 9-6k seses  MP 0.5 ft above ls.

18bbb Vernon Johnson 18 12 B 1960 .... cees D - nd J ceeee wecesss eoses PRept'd unfit for
drinking.

18444 Test hole 3140 62 .. Dr B8-5-6k .... T ad .. veees  sesssss 1,182 L, E.

20cee Verner Lindemann 835 11/2 Dr 1953 Flow 8-16~63 D,S ... Ka .. 5,400 6-25-64 ..... C, rield 1 ~om.

2hecad Paul Peck 608 11/ Dr 1956 Flow 8-15-63 D,5 ... Ka .. 3,920 9-6k 1,100 Rept'd corrosive
and unfit for
watering plants.

26ddd Hubert Bleese 11/2 Dr 1948 Flow 8-15-63 D,S ... .. .e weses  sesssss 1,105 Yield 3 gpm.

274dd F. W, Petrich T00 11/2 Dr 1900 Flow 8-14-63 D,S ... Kd . 3,510 9-64 1,116 Rept'd corrosive.

28bab E. H. Kraft 825 11/2 Dr 1937 Flow 8-16-63 D,S ... Kd .. veses  seewese ssees Rept'd corrosive.

28dad Leonard Anderson 400 11/2 Dr 1910 Flow 8-15-63 D,5 ... .. .. teeee  eeesess 1,105

29888 Test hole 3142 62 .o Dr B8-6-64 .... vess T cos .e .e veesse  wsesses 15157 L, E.

29dad Test hole 3143 7 . pr 8-6-64 ... T e e veese  seeeess 1,155 L,

30abb Harold Spitzer 29.6 36 B 1942 23.20 8-16-63 D,S ... d cy ees  eeecsse seses MP 0.75 ft above 1s,

30beb Test hole 3139 80 11/% Dr B8-h-64 22.46 9-2-6k O S,6 Qd .. 1,780 8-6-64 1,179 L, C.

30¢bb Gordon Lund 48 30 B 1930 ..... cees DS .. Qd cy

3ledd Robert Hanson 30 18 B oo ceven s G Q4 Cy cesesss senes

32ddd1 Arthur Ritter 63 28 B 1949  ..... S G Qd Cy weessss seese Supply rept'd I.

324442 Test hole 3144 17 .e Dr 8-6-64 ..... T s Qd .. weeeees 1,155 L, E., TH depth 137.

33cdd E. N. Kittelson 52,8 24 B veee  38.5T 8-16-63 U G Qd Cy teees  eeseses ssess MP 2.3 ft above ls.

3kede John Hanson 700 11/2 Dr 1930 Flow 8-1k-63 D,S ... Kd . eeves  ssessss 1,125 Yield 2.5 gpm.

3kdch EBdwin Fernow 621 11/4 Dr 1953 Flow 8-14-63 D,S ... Ka .o seese o 1,11k Yield 16.0 gpm.

35dde Erwin Utke 60 11/2 Dr 1951 ..... vee. DS S Qd J veves  waseees 1,115

35d4d Test hole 3145 125 11/4 Dr 8-T-64 47,90 9-2-64 O 8 Qd .. 1,440 8-16-6k 1,114 L, C, E.
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(1) (2) (3) (4) (5) _(6) () (8) (9) (10} (11) (12) (13) (1k) (15) (16)

138-48

Tbdt Fred M. Hector 180 i br 1957 ...., ... D L. nd T 1,120 6-6L 90k

Teec F. B. Sharp 146 h Dr  8-61 k41,86 10-4-63 D s 24 s 930 6-6k 900  Yield 100 gpm, L.

Teed Bud Anderson 136 L Dr 6~-61 38,48 1-30-64 D S nd S 950  6-6h 900 L, MP 1.5 ft above 1s.
Tedd vedOaas 153 h Dr 7-60 Lo 7-11-60 D g R4 5 1,030 11-13-64 900 L, C.

18acd Dsvid Jennscn 200 4 br 5-62 34,20 5-14-63 D S Qd s tsess  sessaes 892 L, Py MP 1,3 ft abovels.
18adc L. Fredereikson 148 b Dr  5-01 ... e U 8 Qd .. evees  ssesses 890 L, P, Yield 5 gpm.
18add Dr. V. G. Borland 146 k4 Dr  5~61 ..... u S nd . seses  esess.. 888

18bda, Dr. H. J. Veyers 180 k Dr 12-59 36 12.16-59 D s nd 5 2,870 6-6h4 893 L, C, vield 5 opm.
18dabl Harold Erpelding 148 . L Dr u-61 L7 h=27-61 D 3 ad 3 ceves eieeees  B895 L, P, Supply rept'd I.
18dap2 Rolf Hofstad 191 b Dr  12-59 30 12-7-59 U 3 .e . ceses  eewwss. 895 L, E,

19bbh Ivan Cmsette 92 h Dr 5-59  ..... vesss D . Qd Cy 1,110 6-64 906

30ded Harold Anderson 1ko i Dr 5-62 28 5-28-62 D S nd Cy 960  6-64 910 L, P, Yield k4 gpm.
138-49

1abb Ralph Scilley 325 i Dr L-58 ,.... vees D3 L., .. Cy 2,320 6-64 Q05

2aas Orville Youns 273 3 Dr  10-62 43 10-3-62 D 5 Qd CY  eeeen veesss. 906 L.

3aab T. “YacDonald 120 3 .. P P ceees D e Qd Cy 1,040 6.6k 907

haan Test nole 3104 150 11/ Dr 6-beSh 38,48 T7-1-6L O S&G Qd .. 670  6=6-6L 05 L, E, i depth 355,
5bbb John C. Rusted 123 b Dr 1950 ..... ceess D5 ... ad Cy 1,180 6-6L4 901

6beca T. Q. Grant 165 i Dr 9-46 ..... sesss DS .. Qd Cy 2,000 6-64 906

bdes, Hammer Farms 5 16 B 1936 39.62 6-5-63 D vee ad Cy 1,730 A-64 901 MP 1.0 ft above 1ls.
5ddb Paul Berg k2 b Dr  11-62 ..... tesss D .o oy veses  eseesss 901

8aab fust Arneson 97 k Dr 1919  ..... ceeee DS Ll Qd Cy 1,150 6-64 906

8ced Test hole 2346 252 . Dr 6-8-65 ..... censs T S Q4 .. eeses  esesess 915 U

10ded Alpha Rheault 90 2k B ko ... seves DS Ll o] Cy 1,540 6-64 905

12azb P. E. Peterson 320 2 Dr 1956 80 veves D . J 5,680 11-13-6L4 907 C.

12aba Homer Berglund 89 b4 Dr 659 ..... veeee D ven na Cy 1,200 6-6L 906

12d4dd Cyril Walsh 138 L Dr  h-63 42,82 1-30-64 D S Qd S ceres  ewsesss 906 L, MP 3.0 ft abovels.
13aaa Wm. J. Mertin 132 N Dr 6-62 44,16 11-2-64 D 3 2d 3 1,000 11-13-6k 906 L, C, MP 1.2 ft abovelc.
13baa Test hole 3114 302 .. Dr 7-7-64 ..... ceees T cheee ceres  weeeens 906 L, E.

13dad Paul Knox 250 L DI e eeeee eeeses D 3 Ad S ceems  sesesss 90T L.

2l




1) {2} (3) (L) (5) _(6) (1) (8) (9) (x0) (1) (12) (13)  (1h) (15) (16)

138-L49 Cont.

15a8d G. Geauvsuglaw 235 b Dr 1950 eees DS s Qd Cy 700 6-6h 903

15bab Leon Burnelle 179 ve Dr 1956 veee DS 4ee Qd~ Cy STT 6-25-64 906 C.

16cecd Alfred Trottier 8k y .o P esee DS vee Qd Cy 1,230 6-64 905

16ada Test hols 3105 319 . Dr 6-5-6h vese T eue e es crees  eessses 90T  L,E,

17ade Marian Tessier b . veos vese DS aus e Cy 1,140  6-64 905

18dde Village of Horace 112 L Dr  11-62 6-b-63 P8 ... Q4 s vssss  sssesss 910 MP 1.0 f£% sbove ls,

19aaa Horace School Distriect 303 1 Dr 1958 eeee P,S <] Qa J 1,660  3-h-6h 916 C.

20bbb Village of Horace 110 L Dr 1955 eeee PSS ... Qa J 1,210 11-13-64 914 ¢,

20dda Lowell Remsett 5 10 Dr 1934 ..eee esee S 8 Qd Cy L, 740 664 906 Supply rept'd I,

21bab Anna Richard 66.9 8 Dr eeos 23,01 6-11-63 U eee Qd Cy cesee esecosns 90T MP 2,0 ft above 1ls.

21ade Adrian Rhesult T4 20 e cese  seses vees DB eus A .. 1,270 6-6k 911

22bab Anthony Richard 56 8 B 1893 Lk 1956 D,S  «es Qla Cy 830 6-6k 906  Supply rept'd I,

2hcbe Anton Rutten 8 12 D sees vees DS 8 @ J 1,060 6-64 910

25aba D. G. Tessier 100 24 Dr cace seee D ves Qd Cy 1,670 6-64 906 Adequate for house
only

26dea Orie Langseth 1k3 6 Dr 1950  .eeee eeee DS 8 Qa J 1,050 664 910

2Tbas Henry Tessier 240 2 Dr 1948  ..... vees D,S 8 Qa Cy 745 11-13-64 909

274dd Francis Bellemare 183 3 Dr 1954  ..... eevse DS S Qd Cy 760 6-6h 909

28dce Liocnel Trottier 90 " Dr 1951  ...e. vees DS G Qa g 1,160 11-13-6k 910 C.

29bbb Arthur Bailly 187 3 Dr 1960 ceese esee DS S Qd Cy 1,380 6-64 916

29cce Test hole 3115 280 11/ Dr 7-T-64 32,17 8-1-64 O  S&G Q@ J 2,020 #-20-64 912 MP 2.0 ft above ls.
E, L, C, TH depth
317 ft.

30bbb Adolf Clemenson 217 4 Dr 1958 cesse evee D,S S Qd J 4,040 6-61 916

31bab A. M. Johnson 243 L Dr 1930 sesee vees DyS  oee Qd Cy 2,820 11-13-64 916 c.

32adb Ovila Rheault 83 3 Dr 1949  ..... cess DS S Q@ J 1,080 6-64 910

3hcec Test hole 3106 100 11/ Dr 6-6-64 25,04 6-30-64 O  S&G Qd e 858 6-11-64 910 MP 1,98 ft sbove lsd,
L,C, E, TH depth
3k5 f£t,

3lced Servet Cossette 115 3 Dr 1945 .eeee eses D G Qd Cy 810 6-6k 910

35adb Clarence Solberg 135 3 Dr 1938  Leeee eess D,S s Qd Cy 1,060 6-64 910
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(1) (2) (3) () (5) __(6) (1) (8) (9) (10) (11) (12)  (13) (1)  (315) (16)

138-49 Cont.

3gaca Reitan Bros 64 18 B 1950 ..... eese D,S G Qd J 1,360 6-64 910

36ddal KXGO Inc. 138 b Dr 6-61 ..... D S&C Qd Cy 1,510 6-64 910 L, P.

36dda2 sedo, .. 70 3 Dr ..., 20.70 5«15-63 U Qd e eeevs  ssseses 910 MP 1,65 ft above 1ls.

138-50

1bdel Jerome Qualley 90 k Dr 1945 ..., eees DS ... Qd Cy 1,750 6-64 90k  Well used to flow.

1bdc2 eedo.., 89 k Dr 6-18-63 39 6-19-63 D,S s Qd s D« 1] S

2444 Howard Qualley 150 4 Dr 1940 8 194% bp,5 s Q4 Cy 1,370 6-64 905

3bdd R. 8. Lewis Estate 100 3 Dr 1956 ..... sere DS L., Qd Cy ceses  essess. 908

heda Adele Hajek 108 3 Dr 1959  ..... s ¢] Qd Cy 1,960 6-6L 912

bdec Ray Eggert 133 3 Dr 1956 ..... vee. DS 8 Qd Cy 1,680 6-6h4 911

5add Frank Parsley k55 3 .. 1938  ...,. cone D vor Ka Cy 3,790  3-h-6h 913 C.

Sbbb Test hole 3116-A 240 11/4 Dr T-10-6h4 18.81 8-1-64 O S&G Rd .o 1,kk0 7-1b-6k 913 MP 0.7 ft above 1s,
L, C, E, TH depth
377 *t.

8cdcl Thom Ebens T0 18 e sess  sesas eees DS ... Qd Cy 1,860 6-64 910

8cde2 L. G. Sautebin 182 L Dr  3-6k 35 3-64 DS s @ S ceses  esesess 910  Yield T5 gpm, L,

9bbb Emil Hendrikson 150 6 s eess 20 1956 D,S8 ... Qd Cy 1,810 6~64 913

llaad H. M. Skrove 90 3 Dr 1948 ..... D 5 Q Cy 1,170 6-64 906

12dde Leseth Trygve 80 3 Dr 1953 ... D Qd Cy 2,690 6-64 908

13bcd A. Libbrecht 123.0 b Dr bL-60 26,17 10-23-63D,S s Qd S 1,Th0  11-13-6% 909 L, C, MP 0.5 ft.
above ls.

1hasd Martin Rustad 289 k Dr 1955 ..... eeee DS ... . @ cy 3,080 6-6h4 909

16bba Arthur Benson 160 31/2 Dr .... WO 1960 D,S ... Qd Cy 1,350 6-64 91k

17444 Delmer Schultz 85 3 se  sees 20 1962 D s Q4 J ceees  seseses 920

20aab Driscoll Bros. 300 h e wese 21 1962 D .e Cy 2,050 6-64 911

20cad Ray Huhner 180 L Dr 5-61 35 5-61 D,S S Qd s 1,660 11-13-64 918 L, C, Yield 100 gpm.

2lcad Oscar Wester 115 31/2 Dr 1943 ..... D Qd Cy 1,530 66U 912
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(1) (2) (3) (b) (s) _(6) (1) (8) (9) (10) (11) (12) (13) (14) -(15) (16)

138-50 Coat.

25bcb Andrev Stenberg ko 8x48 Du ... U QUa Cy teees  eeusses 91b

2Tbee Robert Brodhaug 90 L Dr 190 cees DS ... Qd cy 950 6-6k 914

27444 Curtis Sorenson 13k 4 Dr 1947 D d oy veess  saeeses 915

28bee August Alber 18 10 B 1961 D ... Qla Cy vesee weeeses 916 Supply rept'd I.

28cba John Broselle 8o y Dr  .... D Qd cy 1,090 6-64 916

29add Oline Lahren 22 10 B 1953 D Qe Cy 2,130 6-6h 916 Supply rept'd I.

3idbb Louis Swisher 248 b Dr 1962 DS ... d 8 2,700  6-64 918

32dcd C. 0. Sorenson 90 18 Dr  ceeee cee Qd Cy 1,600 6-64 918 Supply rept'd I.

33bed Walter Gulsvig 312 3 Dr 1961 D,S [ . cy 1,650 6-64 916

3lcee Joseph Engen 131 b Pr 5-60 D,S s d Cy 1,160 6-64 920 L, P.

35ana Test hole 3136 100 11/4% Dr T7-30-64 27.56 12-9-64 O ] Q4 .o 1,920 T-31-6k 913 L, C, MP 0.7 ft
above land surface,
E, TH depth 227 ft.

36bdd Adolf Johnson 120 3 Dr 1948 ..... vese DS s Qd Cy 2,140 6-64 917

138-51

1cba Marvin Erdman 45 48 Du 1913 ..... u Qla Cy vesse  sesesss 911

2beb Willie Miller 130 i DY  eees  eoses D G Qd Cy 1,670 6-64 911

3bbe Y. T TN 325 8 DI  ceee  seeee 1962 s s .o Cy 5,000 664 914

kbbb Leslie Bucholz 380 6 Dr 1913 6 1962 s . Cy 5,650 T-24-64 918

5beb Hilbert Baumgarten 337 3 Dr 1 1962 D,S ... .. cy h,120 6-64 920

5cab Leo Vanisch 180 3 DI veee  eeeee D Qd Cy 2,820 6-6k 920

5dce Raymond Bernstein 215 L Dr 9-63 .,... eeee DS S d S eeees  seeeess 923 L.

Tada W. Bernstein 231 3 Dr 1950 6,64 T-9-63 D s d J seees  sseeses 926 MP 1.2 ft above ls.

8bad Ralph Powers 193 L Dr 1960 15 1960 D,S s Qd s 2,910 6-6h 920 L, P, E,

9ced Victor Gohdes 80 48xL8 Du 1920 51.97 T-9-63 D,S G Qd cy 1,770 11-18-64 920 MP 1.6 ft above 1s,
Supply I.

10444 L. E. Cromwell 87.0 16 B 8.90 6-27-63 U Qd Cy veees  eeesees 916 MP 0.5 ft above 1s,

11ddd Arthur Schneider 350 k Dr 1917 27.69 6-27-63 D,5 ... . Cy vesss  seessss 915 MP 1.1 £t ambove 1s.

12bce Allen Hans 125 3 .o ceee cense eees S eve Qd Cy cesoe esesses 913

1kbeb Eleanor Schwarz 90 48 Du  .... 19.60 6-27-63 S . Qd Cy 5,260  ....... 916 MP 1.0 ft above ls.
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(1) (2) (3) (b) (5) _(6) (7 (8) (9) {10) (11) (12)  (13) (k)  (15) (16)
138-51 Cont.
1Tbaa Ben Stange 80 .. 3 1959 ... ceea <] G nd Cy 2,060 6-6h 925
18bab Irvin Piper 68 18 B 1933 12,90 1-22-64 D Ve Qd cy seses  evevsss 925 MP 0.8 £t above 1ls,
19ccbl Clifford Glasow 75 10 R .e.. 32,10 T7-10-63 D . Q4 T 3,100 6-6k 928 MP at 1s.
19¢ccb2 vedOuas 378 . e e 12,70 7-10-63 § ves .. Cr 3,890  6.6h 928 P 1.3 ft above 1s.
20cba Allen ilans 80 4Bxh8 Du  .... 30,60 T7-10-63 D, ... Q4 g ceses  seeaee . 923 MP 0.3 ft above 1s.
21bba Hubert fians 80 24 B cens 35 1962 D, ves ad Cy 1,570 6-64 923
2kecd Robert Cockerill 30 2k B eee ereas ceee DS aa. o J 1,620 11-18-6h4 915 C.
2huabe Minnie Westphal 80 3 br e 30 1962 e e ad .. 1,430 6-64 915
29ddc irvin Friese 82 3 Dr 1948 ,.... ceas D G Qd Cy 1,030 6-6L 923
30bca John Bucholz 80 2k B oo 10.80 7-10-63 U 3 2d Cy weess ceeenas 929 MP 0.5 ft sbove 1s.
32¢bb Albert Piper 69 L Dr 8-5-62 23 8-5-62 D,5 s Q4 8 1,530 11-18-64 925 L, Yield 30 gpm.
32dcd Lawrence Ottow 8s 36 Du 1909 ..... vese DS vas Qd J 1,950 6-64 923
33cbd Clemens iHans 87 3 Dr 1932 .... PPN D . Qd Cy 1,330 6-64 922
33ceca A, 227 3 Dr 1959 cens eiss D8 ] 24 J 3,520 6-6h4 922
3hadad Donald Xellerman 118 b Dr cee eees vees U ver Qd Cy 1,830 6-6L 920
35bbe Carl Grindberg 165 3 Dr 1935 17 1958 D S ad J 2,060 6-64 917
35cdd Carl Heuer 148 3 Dr 1957 3 1957 D [¢ Qd 3 1,760 6-6L 915
36ddd A. L. Stenjen 96 3 Dr 1945 ..... - D cas ad J 1,280 6-64 917
138-52
laba Loffman  Bros. 27 11/ Dr 1948 ... sees DS 3 Qla T 3,690 6-6L4 926
2bab Berthold Jahnke 300 h br 1930 ..... cess DS .. . Cy 1,980 664 925
3aab Myrtle Tahnke 390 L Pr 1959 ..... eese D 5 .. 8 5,850  6-64 940 " L, P, Yield 40 gpm.
3voa A. ¥. Stolzman 22 36 Du 1920 ..... vere D Ve Qla Cy 1,300 6-64 936
3cbe timer Saar k19 3 Dr 1920 Flow 7-18-63 D,8 ... . . 5,700  6-64 935
heabl Richard Yiesbach 120 3 Dr 1935 Tlow 7-18-63 s [+ nd ee eeswse chesase sasas
heab?2 cedou.. 69 6 Dr 1948 ..... vees D G Qd Cy 1,660 6-5k
5dab trnie Buchholz 384 2 Dr 1920 Fiow 7-18-63 D,% . .. T 5,710  6-6k eeees  Yield 1 gpm.
Tdad Hilton Saevert 365 2 Dr 1900 Tlow 7-18-63 D,S 5 .. .. 5,330  6=6h ceves
83adl T=2d Piper 300 2 Dr 1930 ..... vens U ‘ea . . cenes svessvs sssns Well used to flow,
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() (2) (3) (k) (5) __(6) (1) (8) 9) (10) (11) (12) (13) (14) (15) (16)

138.52 Cont.

Ea',dzj" Ted Piper 8o 3 Dr 19k 14 1963 D,8 ... Qd Cy gko  6-64

Sadd Clark Dauwmgartaer 7 I Dr 650 11.A7 1.22-6h 8§ S&C Qd 8 ehces eceieen eeese L. P, MP 1.55 ft
above 1s,

9cece Ted Piper 160 3 Dr 1958 25 1958 D 3 Qd Cy 970 6-64 ceees

10cbb A. Miller 71 3 Dr 1962 ..... s Qd Cy 2,160 6-6h 9Ls

llcee W. L. Baggert 276 Y Dr 1959 Flow 6=-4-59 D,S [¢] . .e 4,800 11-10-64 935 L, C, Yield 200 gpm.

12aab William Piper 18 11/2 DV eeee eeees D G Qa Cy 2,710 664 930

13asb A. Ratchenski 16 3 Dv 1940 13 7-63 U s Qla .. 1,640 6-64 930

15aaal Hugo Greuel Th 36 Dr 1934 12 7-63 D,S 8 Qd cy 1,660 6-64 937

15aaa2 cedo... 58 2y B cees 8 7-63 U s Qd . 1,330 6-6L 937

16d4dd Wesley Priewe 15 36 DU eees 9.90 7-18-63 D s Qla Cy 3,260 6-6hL 940 MP at 1s.

17ded Bill Powers 119 3 Dr 1952 60 7-63 D,S ¢ ad Cy 1,k10 6-6h

18baal Ruth Peeler 81 5 Dr 1963 ..... cense D s Q4 s 1,500 6-6k ceeee L

18baa2 .edo... 570 3 Dr 1928 Flow 7-18-63 U S Kd .

1944d George Paulson T2 3 Dr 1953  ...es 1953 D,S s od cy 2,690 6-6L 950

2laad Dora Seiwert 25 48 3 vee. 11,67 T-17-63 D,S o} Qla Cy veees  seseess 9hO  MP 1.0 ft sbove ls.

23bebl John Runck 65 6 Dr 1933  ..... P D s Qd Cy 1,290 6-64 935

23beb2 ve@0aes 400 3 Dr 1958 TFlow 7-17-63 D,S c ve .e 4,780 6-64 935

2lhabe Ed Piper 375 3 Dr 1935 TFlow ... Dy ... .o . 4,780 6-6k4 930 Yield 1 gpm.

25bbb Harold Glasow 311 L DI aeee  seene vesss DS S . S sesss  sesssss 932 L, P,

26bba Fred Zick 82 3 Dr 1952 20 7-63 D,S G Qd R 1,510 6-6L 932

27daa Herman Salzwedel 130 48 B 1900 5.25 T-17-63 D,5 ... Qd Cy 1,560 6-6h 935 MP 0.8 ft above 1s.

28bed E. C. Wichmann 500 6 Dr .... Flow T-17-63 D 5 Ka .. L, 750 664 96  Yield 1 4pm,

28ccebl E. Powers 85 b br 8-61 20 1961 D,S G Qd cy 1,360 6-6L 9h5

28ccb2 vedOuss 60 12 B 9.4h  h-3-64 U cd .e teves  sessess 945  MP 0.3 ft above ls.

29deb Gordon Roesler W30 I Dr 1953 Flow 7-17-63 D,S S Kd e 5,210 6-64 9L6

29dde WAesley Belter 387 3 Dr 1953 Flow 7-17-63 D,S S .. .. L, 700 6-64 945  Yield 2.0 gpm.

30beb Lester Friese 380 3 Df +... Flow 7-17-63 D,S G .. .e 5,100 6-6L 948  Yield 2.0 gpm.

32ced Harold Dittmer 300 1 Dr 1913 Flow 7-17-63 D,§ ... .. . 4,410 6-6L 956 Vield 6.0 opm.

3hddd Tlmer Heuer 68 21 B 1953 10.50 7-16-63 D 3 2d cr 2,350 6-64 940 MP 1.5 feet sbove
1s, Supply I.

36cddl Herbert Buchholz 40 L8 Du 1900 9.9 7-16-63 S S Qa Cy veees  eessess 938 MP 1.5 ft sbove 1ls,
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(1) (2) (3) (h) (5) (6) (1) (8) (9) (10) (11) (12) (13) (1k) (15} (16)

13852 Cont.

36cdd2 Herbert Buchholz 260 3 Dr 1953 Flow 7-16-63 D .. A ceees  seesees 938  Yield 1.0 gpm.

138-53

laba Martha Schwager 86 b Dr 1948 ..... «eee D,S G ad Cy 2,830  6-64 ceses

2cdd Gordon Kruezer 300 3 Dr  .... TFlow 7-23-63 D,5 ... e .e 5,590  6-64 veee.  Yield 2.0 oom,

3dde Ervin Pfeiff 360 3 Dr 1903 Flow 7-23-63 D,3 ... .. .. 5,000 6-6L sesss  eeDO.a.

bbaa Lawrence Baumler JT», 360 2 Dr  .... Flow 7-23-63 D,5 ... .. .e 5,250 6-64 veees  Yield 1.5 =pnm,

bded W. Allan Watt 435 3 Dr 1949 TFlow 7-23-63 D,S S Kd . 4,540 6-6L veees  Yiedd 1.1 gom,

S5aba Leonard Brown 275 3 Dr 1933 Flow 7-23-63 DS ... .o .e 4,030 6-64 eeeee  Yield 3.0 apm.

Sbde Robert Reed 398 2 br .... PFlow 7-23-63 D, ... . .. 4,110 6~6k eeses Yield 1.3 apm.

68bb 1es Summerfield 32 42 B vees 10,64  6-23-63 D,5 ... Qla Cy 2,610 11-10-64..... C, MP 0.3 ft above
1s.

Tadd Alfred Kickertz b Dr  .... Flow 7-23-63 D,S ... .. . 4,190 6-64 veses Yield 3.0 gpm.

8addl Vm, Freitag 30 30 B 3.94 7-23-63 S Qla Cy seses  ssssess ssese MP O.h ft above 1ls.

8add2 . - T 83 63 B 1958 ..... D 5 2d T 3,030 6-6h veee. Yield 6 gpm,

9daa Lewis Tevyng 378 3 J 6-63 Flow 6-63 D,S S .. . 4,360 6-6L vees. Yield 15 gpm.

10cdd C. 4. Danl hah 4 Dr 1961 Flow T-22-63 D,S ] Xd .. 4,700 6.6 veess L, E,

10dec Dennis Pagel 110 N Dr 11-25-6011 11-25-60 D ] Ad Cy ceses  saseses sases L, P,

10dedl Donald Slocum 67 3 Dr  19%9 5 1949 D 3 Q4 J 2,140 6-64

10dcaz Village of Chaffee 375 3 Dr 1900 Flow 7-22-63 4 ves . .e sesee  assceee senes

10dde Chaffee Public School 115 b Dr 1961 ..... sees P8 S d Cy 2,500 11-11-64..... C, Yield 1k gpm, T,

llacd Louis Hahn 420 3 Dr 1918 Flow 7-23-63 D,S S Kd . 5,390 6-64 veess Yield 1.0 gpm.

13aad Keith Jensen 360 .. Dr 19590  Flow 7-22-63 1,5 ... . .. 5,050  6-6h

13babl James Jensen 68 L Dr 1950 ..... eees DS .. 24 Cv 3,510 6-6h esess  Supply rept'd I,

13bab2 vedou., 415 2 Dr T-63 Flow 3 Xd .e ceeee  eeceees sneee  Te

1lhaga Melvin Pagel 183 11/2 Dr 1923 Flow T-22-63 D,S 5 Kd .e 6,170 6-6L vess. Yield 0.3 gpm.

1L4bbd Franklin Liebenow 21/4 Dr 1951 TFlow 7-22-63 D,S ... .e .o 4,600 6-64 vess. Yield 2.0 gpm.

16bbb Wm. Martin 4o 2 Dr 1912 Flow T-23-63 DyS 4w Kd .e 4,190 6-64 seeses Yield 3.0 mpn.

164ad Hearietta Oertlie 408 11/b Dr 1924 Flow 7-19-63 D,5 ... .e . 4,360 6-64 evees Yield 2,0 gpm.

1Taaa Adolph Kensak k20 3 Dr  .... Flow 7-23-63 D,S ... Xd . 5,380 6.6k veees veDOLL.

18bec «.d0... koo 3 Dr .... Flow 7-23-63 D,S ... .e . 4,110 6-6h veees Yield 1 gpm.

19aba Leo Heger .o Dr .... Flow 7-19-63 D,5 ... .o . 4,100 6-6L eeee. Supply rept'd I.




(1) (2) (3) () (5) (6) (1) (8) (9) (10) (11) (12) (13) (14)  (15) (16)

138-53 Cont.,

20dde Lonley Vining 390 11/4 Dr 1908 Flow eeee D3 ... .. . 4,580 6-64 1,005

2labb H., E. Combs 53.3 36 B wee. 17.18 6-19-63 S Q4 Cy veees  seessse seess MP 1.0 ft above 1s.

2Cusa Walter Martia L50 31/2 Dr 1820 Flow 7-22-53 D,S ... Ka . L5k £-6L cesee

22bbb E. P, Bracht 4o 36 Du ... 11.00 T-19-63 U Qla .. tesss  sessese sesss MP 1.5 ft above 1s.

2kheed Mike Havelange 68 16 R 1948 ... sees D,S G 2d Sy 1,960 6~64 9Lk

2hdcd Edwin Pietsch 21/ Dr 1913 Flow 7-22-63 D,S ... .. .. 5,190 6-64 955 Yield 1.5 gpm.

25aac A. 0. Bartholomaus 85 b Dr 1960 ..... D  S5& Qd Cy 1,350 6-6h 950

25adb eedo... 390 .. Dr +... Flow 7-22-63 S .e .. eeesr  sessess 950 Yield <1 gpm,

25¢ceb Fred Zaeske 400 . Dr 1940 Flow 7-17-63 D,S ... . e 4,910 6-6h 960 Yield 0.5 gpm.

26cde Margaret Watt 500 b Dr  .... Flow 7-22-63 D, ... K4 .e 4,700 6-64 970 Yield 5 gpm.

26dde August Zaeske 375 31/2 Dr 1957 Flow T-17-63 D,S s .. .e 4,910 6-6k 960 Yield 6.0 gpm.

2Tbbe D. Watt koo 3 Dr 1944k  Flow T-19-63 D,S ... . .o h,910 6-64 979

28ced Max Billing 600 21/2 Dr .... Flow 7-19-63 D,S8 ... Kd .. 4,310 66k 1,005

28dce Clarence Liebenow 2 Dr .... Flow 7-19-63 D,S ... . .. h,000 6-64 999  Yield 3.0 gpp,

30ada. Clarence Ziek cee 2 Dr ... Flow 7-19-63 ] ves . .. seess  essesss 1,025

30cbb eedo... 481 2 Dr 1916 Flow 7-19-63 D,S ... Kd 3,950 6-64 1,051 Yield 2.0 gpm.

3lced Arthur T. Zaeske 461 21/2 Dr 1930 Flow 7-19-63 D,S° ... Ka .o 3,750 6-64 1,048 Yield 9 gpm.

32daal Hamilton Wills yor 21/ Dr 1923 Flow T-19-63 S Kd .e 4,270 6-6b 1,016 Yield 0.75 gpm.

32dea2 Y. T- YO 1ko N Dr 1957 .ecvee vees D8 S Q4 Cy 1,930 6-64 1,018

33d4d Verne Sprunk 460 21/2 Dr .... Flow -T-19-63D,8 ... Kd .o 4,390 6-64 975 Yield 1.5 gpm.

34add John Jackson 360 3 Dr 1913 Flow T7-17-63 D,S s . .e 4,500 6-6h4 965 Yield 2.0 gpm.

35abdl 0. R. Hagen 250 1 Dr 1913 Flow 7-17=-63 S .o .. 710 6-6h4 960

35abd2 Y. T 19 30 Du 1948 ..... ceee .D s Qla Cen. 700 6-64 965

35abd3 vedo... 19.3 36 Du 1910 11.69 6-1T7-63 S S Qla Cen.  .eeve  seeeses 960 MP 1.3 ft above
1s, Supply I.

36¢bb Emilie Zaeske 300 1 Dr 1925 Flow T7-12~63 D,S ... .o .o 4,910 6-6L 960

138-54

Jasa E. Schobinger 20 . Du 1903  ..... ceoe D S Qle Cy 1,910 6-64

1dda Russel Quisberg 22 32 B 945  ..... vese D,S s Qa Cy

2¢cdd Fred Zierke 13 24 Du 1957  eeese D s Qla Cy 780 6-64

3ach Gibbard & Schmidt hoh 3 Dr .... Flow T-24-63 S Ka . 4,120 6-64 Yield 10.0 gpm.

hoec Frank Schmidt 522 2 Dr .... Flow 7-2k-63 D,S ... K4 .e Yield 3.0 gpm.

6cbb Lawrence Dimmer 102 24 Dr 1962 ..... vees D,S G Qd s I, 420
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(1) (2) (3) (k) (5) (&) (1 (8) ) (10} (11) (12)  (13) (1%) (15) (16)

138-54 Cont.

ddd Test hole 3148 152 .e Dr 8-11-64 ,.... T .e .o evees  sewesss 1,126 L, E.

Toae Dimmer Bros. 103 48 Du 1890 20 1961 D,S G Qd s 1,930 6-6k

8bbb F. W.0ison T0 36 B 1920  Flow 7-24-63 D,S G ad Cy 1,650 6-25-64 ..... C.

9dad Verrill Sprunk 2 Dr 1941 Flow 7-24-63 D,S5 ... .. e esees seas

10dde Fred Luther k50 11/% ©Dr 1913 Flow 7-24-63 D,S ... Kd .. k170 6-64 ceese Yield 2 gpm.

12abb Sherwood Monroe k50 3 Dr  .... Flow 7-23-63 D,S ... Ka cy 1,980 6-6h

1hbaa Edwin Grabow 640 3 Dr 1920 Flow 7-24-63 D,S ... Kd .. h,oko 6-64

17dde Mary Schmidt 125 3 Dr 1953 ..... T-24k-63 S Qd Cy 1,00 6-6%

18bbe Clemens Heinz 665 4 Dr 1960 Flow T=25=63 D,5 ... Kd .o evsos  weeseve weeee Yield 15 gpm.

18cbd E. Ralph 80 36 Du 1921 ..... eese DS ... Qd Cy 1,380 6-64 seves MP 0.6 £t below ls.

20bbb Dimmer Bros. 60.0 12 ve  ssee 11,51 1-22.64 U Qd .

20cch Julius Christl 32 Dr 1936  ..... ceese D8 ... d Cy 2,070 6-64 1,109

22aaa Albert Summerfield 610 3 Dr 1957 Flow 7-24-63 D,5 ... Ka . 4,120 6-6L eeses Yield 1 gpm.

23bcb Frank Erdman 645 2 Dr  .... Flow T7=-2L-63 D,5 ... Ka . 4,580 6~64 [

25bab Leo Blumer 13 36 Dr 1955  «ses. eees D,S S Qla .. 2,170 6-64 1,071

26bee Eugene Beck 500 3 Dr 1900 Flow T-25-63 D,S ... Kd .. 4,230 6-64 1,092 Yield 2 gpm.

28dad Art Scharbow 535 3 Dr  .... Flow 7-25-63 D,S ... Ka . eeess  essssss 1,115

30dsa Howard Kemmer 630 L Dr 1949 Flow T=25-63 D,S ... Kd .e eeses  eeeeess 1,110  Yield 3.0 gpm.

3lecce Art Scharbow 636 3/b Dpr 1954  Flow 7-29-63 D, ... Kd .. h,150 6-6L 1,111  Well reported to
have flowed 4T gpm
in 1962,

32aad Lester Kemmer 12 30 Du 192k .....  ese. D, S 04 Oy 2,670 6-68 1,106

32bbe R. Kemmer 637 3 Dr 1963 Flow 7-25-63 D S Kd e cevee  eeseess 1,103

33bbel Edwin Luther 635 3 Dr 1945 Flow 1945 5 ves Kd .e tesne vesesss 1,120 Yield 3 gpm.

33bbe2 Ledou, 70 2L B 1961  13.00 T7-25-63 U S . nd .e teess  sesesss 1,120 MP 0.2 £t above ls,

3kbaa Joe blasl 450 3 Dr 1916 Flow T-25-63 DS ... Kd .. veses  eesesss 1,095 Yield 1 gpm.

35dee C. Fleischfresser 630 I Dr 1950 Flow 7-25-63 D,S ... Kd . vease  eesmess 1,071




(1) (2) (3) () (5) (6) (7 (8) (9)  (10) (11) (12)  (13) (1)  (15) (16)
138-55
ladd C. Boyle 670 3 Dr 1958 Flow R8-15-63 D,S ... Kd ve 5,150 6-64 eeses Yield 20.0 gpm.
3cce John Hanson 56 28 B vees  esses D Qd cy 3,120 6-64 ceree
Seae A. J, Kepaun 750 2 Dr  154%3 Flow 8-15-63 8 ves Ka . 2,670 6-6k eves
Sbbe Rudolph Lindner 900 3 Dr 1953 Flow 8-15-63 D,S ... Kd .. 5,770 6=2L-64 ..... €, yiela 5 som.
Tadd D. Anderson 800 3 Dr  +... Flow 8-15-63 S Kd .. veseess seses Yield 1.0 gpm.
Baad Eldon Lenger 870 2 Dr 1951 Flow 8-15-63 DS .u. Kd ve 5,420  6-6h veess Yield 5.0 zpm.
Jdce, J. Kapaun 65 30 B veses D Q4 Cy 4,380 6-6b
1lcbb Julius Langer 700 2 Dr  .... Flow 8-16-63 D,S5 ... Kd . 5,420 6-64 weees Yield 6.0 gpm.
12bba Lee Habiger 750 b Dr 1928 TFlow 8-15-63 0,5 ... Kd .. 5,720  6-6h eeees Yield 7.5 gpm.
13aad Jules Wellentin 650 2 Dr 1959 Flow B=15«63 D3 ... Ka .. 5,330 A=-64  ..... Yield 9.0 zpm.
134d4d Max Scharbow T0 A .. reee vesea caee D J§] a Cy 1,910 6-64 .
1haaa Rodney Hartl 565 2 Dr 1949  Flow 8-15-63 1,8 ... 4 e 5,570  6=64 seves Yield k gpm.
15d4dd Ernest Laufenberg 70 18 B 1960 seeee vees D,S S Qd I 2,020 6-6k eie
1Tbbb Frank Lenger 790 L Dr +... Flow 8-15-63 D,5 ... Ka .. 5,720  6uhL seees  Vield 1.5 opm.
20add Jewell Yadeson 738 2 Dr  .... Flow A-16-63 3 ves Ka ... h,290  6-6k eese. Yield 3.0 gom.
2lcea . L. Wadeson 735 2 Dr 1935 Flow 8-16-63 D,S ... ®a .e kU8B0 6=k ceess  Yield 2.0 gpm.
22¢cce Harvey Dekn 650 2 Dr 1946  Flow 8-16-63 D,5 ... Kd .. 5,330  6-6k 1,1k Yield 2.0 ~pm.
2heee Julius Hartl 65 30 B 1951 ..., vees D8 s 04 Cy 2,730 11-10-641,127 ¢,
26bab Ernest Kapaun 650 2 Dr  .... Flow 8~16-63 D ves Ka .o 5,330  6-64 1,145  Yield 3.0 gpm.
26444 Frank Hartl 635 2 1/2 Dr 1943 Flow 8-16-63 D,S ... Ka .. 4,730 66 1,135 Vield 8.5 gpm.
28dad Frank Fruhauf 16 2k B cees renss veess D3 3 Aow  F 1,320  6-6h 1,117
29aab Richard Wavra 700 2 Dr 1943 Flow 8-16-63 D,3 ... Kd . 290 A6l veees Yield 3.8 gpm.
30aab Darrell Wadeson 32 30 B 1960 18,52 1-21~64 D S 1 v veses  seseses seses MP 1.0 % above 1s,
30bece Frank Schlagel L8 24 3 19k ..., weee DS G 24 T 3,810  6-64 eeven
31bbb Test hole 31kl 62 .. Dr B8-6-64 ..... ™ o4 .. ceess  wsessss 1,138 L.
32aaa Virgil Warner 35 2k B 1959 sieee ceee D ‘e 0d s L 520  5-6L4 veeen
3kaba Teresa Stangler 65 36 B vees 25 8-16-63 D, ... od Cy 2,820 6-6h 1,152
36cdd Test hole 3147 287 . Dr  8-10-64 ,.... T il . eesss  wssssss 1,100 L, E.
13048
Gecd The Pierce Co. 180 6 Dr 1923 148,88 1-11-63 Ind. S&C Qd J ceves  evesees B899 L MP 5,0 Tt below

1ls.
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(1)

(2) (3) (L) (5) (6) (7) (8) (9) (10) (11} (12) (13) () (15) (16)
139-48 Cont,
cdd Gardner Hotel 382 18 DF  ceve  ceees eess U cor .o . sevse sesesss 898

Tace City of Pargo 228.0 10 Dr  .... W6.H3 1-11-63 U G Qd .e seees wessses 896 MP 2,80 ft above ls,L,
well abandoned,

19acb Fargo Country Club 150 L Dr 1956  ..e.e esee  Irr ... Qd Cy soess evevens 904

1394

1cbd City of Fargo 191.7 24 Dr 1936 ..... esee U 5&G Qd ve veees ceseces 901 See ¥D GW Study no.
11 for drillers log,L,
well abandoned.

ledb Cass-Clay Creamery 192 16 Dr 1956 32 2-1-56 Ind S&G Qd T sores cesseas 900 Yield 5.0 gpm, L.

2bad James Stack 200 k DI cese  eeoee eees D cosn Qd cy 898 Supply rept'd I,

2caa Clifford Johnson 20 48 Du 1923 10 5-24-63 S ] Qla Cy 3,780 9-64 898 Rept'd unfit for
drinking.

2ccc Nodak Supply 357 N Dr 1962 7h,95 10=1=63 Ind ... .o S vesee svesans 898 L, MP 1,5 ft sbove 1ls,

2cedl Import Motors 25 24 Du 1959 seeee ceee Ind cor Qla S 1,380 5-13-65 900 C, rept'd unfit for
drinking.

2¢ccd2 Self Service Furniture 27 24 Du 1957 ceces veee Ind ... Qla S sesee sesases 900 eeDOLee

3asa Steve Dubois 110 b Dr 1955  .eoee vees D Qd ¢y eoves seveses 898

3acd Marvin Miller 132 b Dr  8-59 8-59 D s Qd cy seves seseees 899 Yield 2 gpm, L,

3adal John Preboske 134 N Dr 1945 ..... .e4s D s Qa ¢y sesas eesesss 898

3ada2 Kenneth 0'Leary 198 . Dr 1949 ..... vess D cor Qd J voese sessvss 898

3ede N, Dak., Wool Growers 290 3 Dr 1957  seeee eess Ind s Q4 J ceses eeseane 900

3eddl F, Persellin 250 S Dr 1959 cevee vees Ind, e Qd Cy veeee seeveve 900 Reported unfit for
drinking.

3cdd2 International Harvester Co.358 6 Dr 1961  ..ess eess Ind 8 ve Cy eeses sevesss 900 L, E, supply rept'd
I.

3dce Dayton Warehouse 171 4 Dr 8-62 seeee esee Ind 8 Qd s seves ececase 900 L, reported unfit

’ for drinking,

3ded Pierce Trailer Court 247 8 Dr 1958 ..... seee PS8 B @ T 900

3dddl Trading Post 20 30 Du 1957  sevee eese Ind 8 Qa J seves soveces 900 ..Do...

3ddd2 Fargo Grain King Inc. 25 36 Du 1958 L..eee vees Ind s Qa J voree seesese 900  ..DOes.

Loby Arch Jacob 13 .o Du  eeee  cevee sees D ven Qla Cy seses eescece 900

Kobe John A, Hanson 135 3 J 1959 TO 1963 D G Qd Cy tesvs eeseecs 898



(1) (2) (3) (b) (5) __(5) (1) (8) (9) (10) (11) (12)  (33) (1) _ (15) (16)

139-L49 Cont.

beb HMike Flink 18 60 Du 1963 1963 D G la  Cy teesse eeeeses 898 ot used for drinkine,

kbee Herman Suket 14 16 DU wees 3 1963 bl vee fim .. veese  sesesss 958 Reported unfit for
drinking.

kdecl feorme Thoemke 135 31/2 Dr 1930 PRRY coss D P 2d Cy PR cestane 900

Ldce? Martin Dahl 122 31/2 Dr 1958 ..... veee  Ind ... nd h teses  aeessss 900

Ldee3 Richard Fuller 132 h Nr 1938 97 1962 D S od Cy cenas veveass 900

bdcel Texaco Inc. 157 6 Dr 11-59 100 8-11~-59 Ind s et} 3 P cessess 900 L, P, Yield 15 gpm.

hdec5 Earl Eenton 115 L Dr 1935 ..... P 4] cee 2d oy ceans veesess 900  Supply rept'd I.

bdedl R. Gauchan 154 4 Dr 1-14-59 L8 1-14-59 ©,3 S % s cenan 899 L, Yield 100 gpm.

Lded3 Oscar Eurey 120 .e .e vers veves ceee D o Q4 Cy ceses R99

hddel Dakota Trailers Inc. ves b NDr 1952 ... vese PSS L., .o T censs vesenss 900

kddc? P I- T 159 5 Dr 1958 ..., P Y- nd 3 eeee vessses 900 Vield 75 anm.

kdde3 Home Sweet liome Motel 179 h r  195% ..... reses PL3 0 La. 04 Cy vesse  sessses 900 -

4addl M. A, Berend 150 31/2 Dpr 1947 ..... eees  Ind ... nd Cy veees  asssess B899

hadd2 Rert Hemm 110 b Dr 19k2 ..., D Qd Cy veees  sessees B899

5edd Wally Kensinger 122 I Dr 1961 100.48 10-22-63 D 5 Gd 3 veess  eesess. 896 L, M 0,9 ft above
1s.

5basa Goldens Mills 17 N nr 1962 96 1962  Tnd ad g vesse  sesssse 897  Yield 75 gpm, .

5add WDAY Tnc. oL L DE veee cases veee Ind ... nd oy veere  eeeeees 900 !

6abal Balthauser & Maver 186 8 Dr 1957 seeee ceve S S&G nd T veeee censnes 892

6aba2 vedo... 183 8 Dr 1943 ..... eeee D,S S&G na by vesss  sessses 892

6abd Union Stockrards 2k 2k DX eees ceren cren U S 2d .e cenee ceevnes 892 Log in ND 69 Study
Ho. 11.

bace eedn,.. 208 16 Pr 10=31=57 78 10-31-57 £ 38G 51 b 1,760 6-1k-65 892 1, C.

6acd v.do... 236 8 DY ceee  esree g S&O 2d CeN.  +eeee  seeesse 891 L, Log in ED 6W
Study ¥o. 11,

badb 2/  ..do... 230 8 Pr ..., 10h.95  1-11-63 O 586G Qd oes ceees  esees.. 891 MP 0.4 £t mbove
1s, L.

6bee Kenneth Tyle 283,5 [ Dr  ee.. 90,30 T-17-63 U S&G nd veees  seessss 896 MP 1,6 ft above
1s, L.

6bda Siouxland Dressed Beef Co. 210 16 Dr 1960 90 10-5-60 Tnd  3&G Qd T veese  eessses 893 L.

6edd Goldberg Feed & Grain Co.  191.7 8 DI weee  esves n &G d 5 2,280 3-13-64 900 C.

2/ Well 139-49-6adb formerly rublished as 139-49-6adl in WSP 845, ». 351 by L. X.
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(1) (2) (3) (h) (5) (&) (1) (") (0)  (10) (11) (12) (13) (1) (15} (16)

139-b

g%%arg‘ Cityof W. Farso 215.5 12 Dr 10-19-63102,60 10-P1-63P,5  S&1 nd T 2,k20  11-9-63 392 1, ¥P 1.4 ft above
1s, C.

Hdcd2 Test nole 1 182 2 3/8 Dr 11-3-63 102,82 11-k-43 o 3 nd .. 2,420  11-3-63 892 MP 1.0L £t above 1s,

6dde Test hole 2 182 2 3/8 Dr 11-h-63 103.00 11-4-63 0 s 2d .. 2,090 11-L-63 892 MP 1.1k ft above 1s, I

Tasb L. E. Roisen 107.0 3 Dr 190 ..... U s ad . creee eeseees 900

Taac Steve Murray 197 3 Dr 1947 ..... e D S&C nd Cy teess  eesesss 900

Tabbl John MeDonald 197.0 3 Dr 1955 104,99 10-12-63 U s od .. e ceseass B899 MP 1.9 ft above 1s.

Tabb2 City of 8. W. Pargo 204 16 Dr 1960 105.13 11-6-63 2,5 3 Q4 T 1,590 6-18-65 899 L, C.

Tdde T. Tollefson 193.0 4 Dr 1963 95.96 11-5-63 U 3 Qd .. Crees ceseee. 901 MP 1.8 £t above 1s, L,

Bbbal City of 3. . Fargmo 131.7 8 Dr 1942 100.53 8-22-62 0 S a4 .. ceees  eeese.. B98P MP 1,12 ft above
1s, Well abandoned.

8oba2 vedo, .. 112 a Dr  19k6 ..., U S 0d .. ceeve  sessse. 898 P, well abandoned.

8bda «.do... 155 16 Dr 1954 73 954 P35 s Qd T 1,250 6-18-65 896 L, C, Yield 600 gpm,

8ddc “erers Bros. 210 L Dr 1961 ceens e n,3 s d S veene ceereas 90L

Qaab Iseman Corp. 153 L Dr B-61 63.77 10-1-63 P,S 3 ad S esas tevsess 900 HP 1.1 ft above 1s, I,

9aba A. H. Barnes 210 L Dr 1957  «iuee cees Tnd 3 nd At ceves creeans 200

9aabl vedOe.. 1ks 6 Dr 1951  ..... eee. Ind ] ad J veses  eeessss 900

9abb2 Lloyd Hills 1k0 4 Dr 1957  ..... PP N < S Rd Cy veess  eessess 900

9baa vsd0.., 160 31/2 bpr 195h  ..... ceve  PLS S o] Cy veees  essesss 900

9bbb W. Pargo Invest.Corp. 160 [} Dr 19L2 conee ceee Ind S Qd Cy PR ceesaas 900

9ebb A. Hamilton Barnes 158 .. Dr 6-8-60 90 6~8-60 ... ] Qd .. seses  asseess 900 L, Well destroyed.

9dddl Carl Rabanus 168 Dr 1954 ceses esne D,S cew Qd J ereen cecssan 901

9ddaz Y Y 100 k4 Dr 191 ..... ..ee. D)8 ... Qd J vesee  eessees 900

9ddd3 Test hole 3113 180 11/4 Dr 7-6-64 43,16 8-1-64 O &G Q4 .. 838  7-9-64 905 L, C, MP 2.0 ft above

: 1s, TH depth 257 “t.

10aab Biltmore Motel 320 8 Dr 1959 ..... vees  P.S 8 od T ceser  eeeens 900

10abb Cummins Diesel 214 .. Dr T-61 90 T-61  Ind 3 ad S cever eeeens 900 - L, Yield 20 gpm.

10babl Branick-Swedberg 365 8 Dr 1957 +ee.. eese Ind .,. .. . ceses  seeses 900

10bab2 General Diesel Co. 239 L Dr 1959 102 11-59 1Ind s ad g 1,290 9-64 900 L.

10bab3 ved0, ., 70.1 48 Dr 1957 7.50 11l=1-63 U oo Qd .. cenne crveses 900 MP at ls reported
unfit for drinking .

10babh ..do... 380 . Dr 1959 ..... . .. veses  secsees 900 Well destroyed.

10babs Dakota Tractor & Equip. Co. 80 2 Dr 1954 ctena vere Ind cos Q4 .s cesee ceveans 900




(1) (2) (3) (L) (5) _(6) (1) (8) (0} (o) (11) (12)  (13) (1b) (315} (1s)

139-49 Cont.

10bbd R. Loberg 150 4 Dr 1955  ceees ceee D3 L., ad Cy teene  aeesees 900

10cce Adolv Henke 105 i Dr 1949 ..... [ 0 d Cy tiees  eeesess 900

llaaa W, P. Railroad Co. 163 12 Dr 9-18-16 52 9=1T-L6 ... 3G Q4 . viese  ssseses 933 L, Well destroysd.

1lbaa Valley Veternawy (linic 15.5 18 Du 1938 5.90 10-1-63 U ves Qla .. 312 10-5-64 90C MP 0.6 ft above 1ls -
rept'd unfit for
drinkine, T

11lbba Butler Machinery Co. 292 [3 Dr  8-58 ..... ceaa “nd ‘e ad T verae PN 900

1lebb Predrickson's Inc. 403 8 Dr 4-11-63 74,96  5-15-63 Ind 3 ad 3 1,120 3-13-64 902 ™P at 1s, L, C.

1lecda K. R. Johnson 30 24 Du 1957 sesee e U Mla Cy seeee creveee 902

1ledel Olvena Ostwald 197 L Dr 1951 PR ceas U cee 24 Cy ceves P 901

1llecde2 ceB00. 311 b Dr T7-28-61 80 7-28~61 D,S 8 2é 8 1,080 9-6h 901 Yield 5 mmm, I,

1ldch Jsne Burke 30 2k Du 1957 12 10-L-62 U een qla ... certes  sesssss 9D ’

1lded2 Anthony Darval 12 3 Dr vee la .o cevee crereaa Q00  Rept'd unfit for
drinking,

12aca 3, Spiker 130.0 I Dr ~d veees  seseses 901 MD at ls.

12¢2d A. 4, Jacobson 200 4 r ves 24 cy teess eeseses 900

i2cdc (larence Braunbersger 200 .o Dy oo oL Cy ceses PR 901

13bbd Harold A. Janson 150 .. or con ad .o PPN csssnes Q01 Supply rept'd T.

13cec Test hole 217k 178 .. nr cee .o .- cevee sessess 02 L, 6.

15cde Charles Asp 281 k Dr 24 weese  essesss 905 L.

17ckd Harvey Loberg 117 y Dr SRG rd Cy ceees veseses B85

18aab R. W. Simpson 203 4 Dr S 24 Cy vesesr  esssess 900

1828d ‘Joodlee Water Co. 198 8 Dr S 24 3 ceens cecsess 900 L,

18bd Test hole 2169 210 11/% pr s od .. 2,616 0-26-63 900 L, C, MP 2,02 ft
above 1s, ©, TH
Decth 231 ft.

18ced Test hole 2177 20k .. Dr 9=5=63 ..... T .o e wesss  esesess B95 T, E.

18daa ¥enneth Reaton 102 3 Dr 1945  ,.... veon n ves 2d . PN ceseees 000

19aR8 Test hole 2170 2h2 .. Dr B-26-63 ..... T . . ceses  eseeess 900 T T,

12dad Herman Heiden 120 . . cree T aases vees D e nd Cr cesae ceesnns 900
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(1) (2) (3) (%) (5) _(6) (1) (8) (9) (10) (11) (12) (13) (14) (315) (16)

139-49 cont,

2laaa L. C. Barnes 145 . Dr 1943 ..... FPPTEE 15 - od Cy cennees 906

21bbb Test hole 2171 294 .e Dr 8-27-63 ..... T .. .. ceesess 903 L, E.

22bas George Anderson 200 6 Dr  .... 49,50 10-3-63D,5 ... Q4 T vessses 905 MP 1.9 ft above
1s.

22bbb Test hole 2172 236 11/4 Dr 8-28-63 k7.82 9-17-63 O S&G Qd . 1,046 8-30-63 911 L, C, MP 2.0 ft

B above 1s, E, TH

depth UL ¢,

23bas Arthur Montplaisir 170 3 DY ceeer eeses eeee DS ... Qd Cy ceaes cesesee 905

23bbb Test hole 2173 kho . Dr 8-29-63 ..... T .. .e cesse  eseese. 90k L, E,

2haga Oak Manor Motel 298 .e Dr 2=20-60 ..... veee  ees S Q4 .. cecse  sessses  90L . L, Well destroyed.

2hada Wm. Anderson 132 K Dr 1960 ..... D Qd Cy teves  swseses 906

2hcbe Ernest Rheault 106 b e sese  seess veee DS ... Qd [ S seeeees 906

2hdaa Baker Nursery Gardens 90 b Dr 1960 ..... cees  Irr ... Qd Cy 4,370 5-13-65 906 €, Supply rept'd
inadequate and un-
fit for drinking.

2kdad Am, Tel. & Tel. 100 s Dr 1957  seeen vee.  Ind ... Qd ] ceses  weesses 906 .Do...

25aaa Test hole 2175 518.5 .. Dr 9-3-63 ..... T .o . ceeee  wesess.. 903 L, E.

25bab Mike Brunelle 152 .. Dr 1928 ..... ceee D,8 ... Q4 cy tesee  assenes 90k

26dcc Kenneth Hennen 236 L Dr 1962 37.37 10-3-63 D,S ] Qd S ceers  sesesss 905  MP 1.2 £t sbove 1s, L.

27eda Adolph Asleson 120 3 v feae PR PN D “ne Qd Cy PPN cereaee 905

28bab Test hole 2176 309 .. Dr 9-h-63 ..... " .. .e cesee  seesess 906 L, B,

28cbb George Kounovsky 118 3 Dr 1939 30 5-63 D . 24 Cy ceese  ereeess 910

29bed Loberg Bros, 238 b Dr 9-61 43,28 10-3-63 D,S 3 Qd ] 1,350 ...e... 902 L, C, P 1.5 ft
above 1s.

29cha John Runert 219 b Dr  ..... h0.22 L4-16~64 DS S Q4 S cesse  eeseses 902 L, P 2,4 £t above
1s.

30bad Everett Olson 200 b DY ceeee seeas sveer DB L. 24 Cy P ceceses 903

31ddd Horace Sauvageau 111 6 Dr 1948 ceeca cees D8 vee 24 Cy reens sesecns 903

32bba Oscar Furnberg 180 3 Dr 1947 ..... D 3 Rd J cevee  sreeses 903

32cca Earl Northrup 183.0 b Dr 6-60 L0.15 10-3-63 D,S S nd 3 1,120 11-18-64 900 1, C, MP 1.5 ft above
1s,

36aadl W. A. Sveeney 386 L Dr 1958  ..... 4eees D .. J ceeee  seevees 893




(1) (2) {3) () (5) (6) (N (8) 9) (1) (11) (12) (13) (k) (13) (16)

139-49 .

36baad2 Y. A. Sweeney 86 L Dr 1960  ..... D 3 Y| S wewesss 893  Supply rept'd I.

30aad3 Dr. G. A. Dodd 216 L Dr  12-61 37,12 S5-1h-K3 U 5] ad . sescae  sasmses 893 MP 2,0 ft above 1s, L.

36aadl Loren Oliver 215 A Dr 9-60 32 9-60 D 5 24 8 1,620 9-6h 893 Yield 5 gpm, . i

36ecd Westly Chendler 355 I Dr 1963 50 9-63 Ind S e 3 vee ceeeee. 906 L.

36dacl Rey Anderson 108 L r 9-61  39.30 10-T-63 D s 24 3 veses  seesese 905 MP 1.2 ft above 1ls L.

3bdac2 Bruce Brownlee 184 L Dr  .... eees coee D 4 nd S ceves veveses 905 L, rieid T oowe,

36dac3 Vern Otterson 108.0 3 I 10-7-63 14,80 10-T-A3 D 5 ad Cy ceen veeswes 905 MP 1.5 £t sbove ls.

36dca Norman Przybilla 282.0 b nr T-6-61 U3,06 10-h-63 D 3 Qd 3 veees  seeeses 900 L, MP 0.8 ft above
is.

139-50

lded Howard Emerson 212 Y Dr 10-60 52.16 5-22-63 U S nda .o teeee  eeseess 899 L, MP 2,22 ft above
1s.

2aas Ed Robinson 246 4 Dr 5-59 35 5-59 D S Qd S 1,820 9-6L 898 L, ‘ield 35 com.

2aab Zrvin Yiebusch 175 L Dr 1960  ..... oo D vas 24 Cy veees  sesesss 898

2abb Wayne Yateland 196 b Dr 12«62 ..... oo D .ee 24 Cy cevss  sessses 901

2dbe Jack Hledechuk 250,0 h PDr .... hk5.94 10-2-63 D,§ ... 2d 5 1,860 5-13-65 900 C, MP 2.0 £t above 1&
1s, 1.,

hded Charles Thompson 60 12 .. 1875 ... cees DB ... Qd s ceves cesesse 901 Su.g'aply rept'd TI.

Scda Wayne Cross 65 5 B 1931 cee.. eess DS ... Q4 s sesse  seessss 902

Gbbbl Village of Mapleton 5 2 Dr 1946 ..... u Ad Cy eeeee  esessss 9OL

6bbb2 ..do... 165 6 Dr 1260 3k 12-16-60P,3 3 ad T L,060 10-5-64 90k L, C.

8dce Arnold Utke 52 18 B 1958  ..... eeee DS 8 Qla Cy vecse  seseses 900

9abb Cliff Moe 160 3 DI sees  cosee D Qd cy ceses  eeesees 900

10add Fargo Catholic Diocese 116 4 Dr B8-64 32,17 86 L. ... na S 1,360 T7-15-64 900 L, C, Well destroved

10daal .-d0... 100 2 pr 8-64  31.90 8-64 ... s [oF: e veese  ssseees 900 Well destroyed,l.

10daa2 vedOs.. 106 2 Dr B8-6h 32,67 864 ... S Q4 vevee  eeseess 900  ceDOe..

10daa3 «edo... 110 2 Dr B8-64 32,46 864 ... S Qd weeee  eesssss 900 esDo...

10dac vedoes. 99 L pr 8-6L 32.88 8-64 ... 8 Qd teess  sesssss 900  e.DO...

10dcd Emil Coster 160 b Dr  ceee  seoes eeee DS ... Qd Cy vesse  ssesess 902

1lbba Libbrecht Bros. 170 .e Dr 1936 ..... vees DS ... Q4 Cy 1,530 9-6k4 902

12bbe Test hole 2178 280 . Dr 9-6-63 ..ee. T Qd .e weses  seseees 898 L, E.

13dde George Coster 180 3 e sese  eeses ceee D vos Qd Cy veoses saseses 901



(1) (2) (3) (4) (5) {82 (1) (8) 9) (10) t1) (12) (13) (ab) (15) (16)

139=50 Cont.

1lasd Bernard JTishers 72 6 e eess eeves cess DB L. nd cy e cevenes 901

lhceb Trank Yorman 105 h Dr 1948 ..... ceee D cee 24 Cy P tessess 805  Supply rept'd I.

15bbbl M. Piersall 120 . nr 1940 ..... D “d Cy vases meeness 905

15bbh2 cedoe.. 108.7 .. e aees 5.9 6-3-63 U T} e teess  seeesas 905 MP 1.0 £t mbove ls,

15bbb3 ..do.., 107.7 3 Dy 1912 27.20  10-2k-63 U ven 2 .. sesse  seaesss 905 P 0,7 ft above 1s,

16baa Leo Murphr 150 a .. caes veeae vees n vee na cy ceeen veesane 905

17abbl Gerald Jasenson 244 b Dr 10-58 12 10-58 D 5 oa 5 ceves eeeeses 901 L, Supply rept'd I.

17abb2 eedOeas 80 .. DI wese  asses U S Aa 8 ceves sesmess 901 .

18bec Arlo Lindsay 68 & B 1938 ..... ceens 3 vee ola  Cy reven everas 906

22¢be John Murphy 166 3 Dr 1951 ,.... feee D cae Qd oy teene srseses 910

22ddc Tern Eggert 0 .. 1 1937 veons ceea D,S ‘es Cla Cy PPN ceasaes 906 Supply rept'd I.

23aaa Test hole 3103 150 11/%  Dr 6-3-64 26,09 6-5-64 O 8 od .. 1,hk00  7-9-64 900 L, C, ¥P 1.98 ft
above 1s, E, ™
depth 219 ft.

23ced Leo Murphy 350 b D veer weses veee DS L, . Cy 2,110  9-6h 901

23ddd U3BR test hole 255 . Ve dees seees m .. .. veses  seseess 90T 1,

2hced USBR test hole 282 .. Dr  bk-7-5h ,.... T .. .o eseees  90W 1.,

2heddd USB? test hole 153 3 Dr  9=55 32,40 5-20-63 Inil 3 2d T P vesesss 903 MP 7.55 £t below
1s.

2hedde R - TN 150 6 Dr 8-55 32,89 5-20-63 Ind S 2d T sevee  eseeess 903 MP 7,55 £t below 1s.

2hedd3 eed0ua. 3=R 220 .e Dr U-15-5k4 23 h-15-54 T .o .e ceesres 903 L.

2hadd Harcld Gaard 173 L Dr 1928  ..... PP I d Cy ceees ceseess 901

253de %, W, Hartmann 86 3 ..o L., eeee DS L Dla Cy J I [ &

26aba Pzul Matthys A0 36 B sees  17.55  1-21-6k U e 2la .. ciesr seessss 901 MP 1.0 £t ebove 1ls,

26bbb Robert Dsbrinz 120 L Dr .... 20.02 10-2-63 U vee nd .. seese  seseess 901 MP 1.2 ft sbove 1s,

27add vedoa., 219 A Dr T7=-21=-60 28,00 5-20-63 D,S s nd 3 tesse  esesess 902 L, MP 0.5 £t above

. 1s.

28aaa Test nole 3135 227 .. Dr T7-29-6L ..... e T vee .. .o enes seseses 911 L, W,

28bde Leo “furphy 236 5 Dro 1950 ..... ces. D Jee 1’ Cy teers eessee. 905

31hob Lavwrence Kraft k17 3 Dr 1957 18 1958 D,8 ces .o Cy 3,930 23-=kagh 209 C.

32cce Tes* nole 3115 82 .. Dr  7-10-AL- ..., ™ .. . cesee  eeeseas 91 T,

ko




(1) (2) (3) (L) (5) (6) (1) (8) (9) (10) {11) (12) (13) (k) (15) (16)

33baal  Leo Murphy 190 Y Dr 1943 ..... eese D Qd Oy vevee  ecessees 906

33baa2 PO T- P 200 e es  eeee 20 1962 S Qd cy esose  seesses 909

3laha Wm. Rutten 95 L ce  sase  esses eses DS eee @ J 1,680 9-64 907

35add Lowmen Trust 70 L ee  sees  eesee eevs D,S Qla Cy eeese  secvees 90T

35444 Test hole 3107 320 . Dr 6-11-64 ..... eese T ese oo seese  eeseses 904 L, E,

139-51

trera Henry Schweiizer 107 4 Dr 9-19-59 29 9-9-59 D 8 4 8 3,450 9-6h 905 L, Yield 90 gpm.
5abb Leo Askew 40.0 48xk8 Du  .... 13.00 T7-2-63 U Qla Cy vesee  eeceees 915

Tebe Gerald Maderow 300 . Dr  eees 6 T=3-63 DyS  eee eee  Cy 4,100 9-6h 915

8baa A. Rachenski 35.0 18 Du  eeees 11.85 7-3-63 U Qla Cy veese  eseeese 915 MP 1.0 ft above ls.
10cad Hilbert Gohdes 400 6 Dr 1948 20 1962 D,5 ... ves Cy 4,120 9-64 906

1kaddl  John Ellison 403 3 pr 1954 16 1962 S ves Cy seeee  escesss 906

14add2 ved@0uee 125 3 Dr 1952  seees eess D eee Qd cy veesees 906 Supply rept'd I,
1kbbbl  Maurice Hartz 184 Y Dr 12«61 ..ee. eeee DS ees Qd S 9-h 905 L, Yield 20 gpm.
1hbbb2 ee@000s 480 3 Dr  eees Flow ' .eee U vee Ka . esesees 905 Flow shut off,
15bab Royal Berstler 390 3 Dr 1930 3 T7-63 D,5 ... .o Cy eveesss 905

18cbb Kenneth Christl 120 6 e eves  eeses vess S Qa Cy sesseee 919

19add Ernest Pietsch 85 6 DX  seee  aceee eese DS ... .o Cy cesssee  92b

19¢edl  E. Olson 4oo 6 pr 1937 10 1962 D,S  .es .e cy coseess 925

19ced2  Test hole 3118 463 .o Dr T=11-6h ..... vess T ve .o veseees 928 L, E,

20bas Frank Lynch k0 6 Dr se.. 15 1962 D Ka . ceseses 92k

2lcee Test hole 3117 152 . Dr 7-11-6h4 ..... eeee T Qa .o veseses 915 E,

23aaa John Zurcher 52 Y Dr 1961 32 1962 D, S Qla Cy cesesse 905 L, Yield 6 gpm.
26aas James Simpson 160 3 Dr 12-59 20 12-59 D,S S Qd Cy ceeveee 906 Yield 8 gpm, L.
2Tced C. E. Gust 186 6 D  eese  ecaee eeee  DyS  ese Q4 Cy ceesess 912

30daa D. C. Schulze ko5 3 Dr 1960 Flow vess S .o Cy eeesees 915 L,

3lbba Richard Baumgarten 300 3 Dr 1943 30 1962 D,S ... .o J seres cesseee 916

32caa Durbin Elevator 159 y Dr  10-63 .eeee eeve D s Qd Cy essse  eeseees 916 L,

32cabl  Durbin School 180 3 Dr 1950  .c.eee eeee PS8 ... Qd cy 1,390 5-13-65 919 C.

32cab2 Wallace Jahnke 8T b pr T7-58 18 T-17-58 D s Qla S eesee  esesess 919 L.

32¢ab3 Great Northern R. R. 60 6 Dr Le22 L.... cove  see  eee Qla .. veeses essesss 919 Well destroyed, L.

by



(1) {2) (3) (4) (5) (6) (1) (8) (9) (10) (11) (12) (13) (i%) (15) (16)

139-51 Cont.

33can Evelyn Miller 186 3 DI  4evee  esene S Qd cy ceses  sessess 916

33cba Y. T-JON 86 18 B D Qla J cesee  sasesss 915

3kdda D. Gust 385 L Dr 1932 5 1962 D,S ... .o Cy ceces  ewesess 910

35aaa Louise Miller 4s 20 B eesas 21,70 T-5-63 D,S ... Qla Cy eevss  sesesss 908 MP 1.0 ft above 1s,

36cba Y. 1T ho 30 B eees 18,73 T7-5-63 D,S ... 0la .. eeses  seseees seees  MP 1.4 £t above 1s,

139-52

2aaa E. Bautz 120 2 Dr 1935 ...es eses DS SBG Qd J coves veensse 930

2abdb Robert Askew 188 b Dr 9=6l  see.. ceee  Irr s Q4 S cemes  seseese 936 C.

2dee Warner Richman 296 b Dr 10-19-6115.98  10-30-63Ind S Qd 5 3,910 11-10-64 930 L, MP 2.25 £t above
s c.

3dee NDSU Agronomy Farm 10 6 Pr 1955 1b 1955 D a Qla oy veeer  eeesees 93T i

3add Casselton Elevator T 8 Dr 1937  «eeee vess Ind G od cy 2,540  9-6l4 936  Rept'd unfit for
drinking.

baaa E. Mark 4o 18 DI vese  veaee e s aee Qla Cy cesee  sesesss  9LO

5abb Henry Langer 380 2 Dr 1911 Flow 7-23-63 D, ... .e .e ceees  seseses seese Yield 0.3 gpm.

8dce Frank Fiebiger koo L Dr 1912 TFlow T-22=63 D)3 ... ‘e .e seese  seseces wesss Yield 1.0 gpm.

9daa Bill Geerdes Loo .. Dr 1900 Flow sees DS L. ‘e . teeses  eeesses 935

10acd Weber Bros. 410 3 Dr 1922 Flow sees S ves . Cen 3,900 9-6h4 935

1lbee Oscar. Spoerl 410 4 Dr 1953 Flow 7-19-63 D,S G . .. ceeee eesees . 935

12¢bel John Dalrymple 208 N Dr 1963 19 1963 D,S S nd S 4,000  9-64 925  Yield 60 gpm, L.

12cbe2 Y TR koo b Dr 1918 Flow 7-19-63 5 ves . .. teees  sesesss 925

13beb Sinner Bros. 400 3 Dr 1920 0.63 T7-19-63 D . Cen ceese  evesses 930 MP 2,0 ft sbove 1s,
rept'd unfit for
drinking.

lhada ..do... 90 11/2  sh veee eeees D nd Cy teser  eeseses 930

15abal A. J. Lux 450 3 Dr 1947 Flow ceee DS L., Kd cy ceeue  eseasse 935

15aba2 Y. I 79N 80 18 3 1945 20 7-19=-63 S S&G QAa Cy feens hesvees 935

17abb Leo Heger ko3 L Dr 1651 T“lov 1951 D3 ... e .. teses  seeaeee e Yield 4 gpm.

22das. Victor Roesler 535 2 Dr 1952 Flow 7-22-63 D,S ... ¥d .. 3,800 9-6L 925 Yield 2.0 spm.

23bbb Clarence Hendrickson 420 3 Dr  .... Flow veee DS SEG .. .. teees eaeses. 930

k2



43

() (2) (3) (5) (6) (1) (8) (11) (12) (23) (1) (1s) (16)
139-52 Cont.
25ddb E. C. Marschke koo 3 Dr 1953 Plow . eeeee  eceseess 926
26abb Frank Nilles 3718 2 Dr 1936 Flow 1936 .o veses  sseeses 927 Yield 3 gpm.
2Taaa Test hole 3119 BT . Dr T-ilb-Gh ..., .e cesse  sessese 928 L.
. 27dasl Clayton Runck Sr. hho 3 Dr 1950 Flow T-22-63 . cssee  eceveses 925
+27daa2 eed00es 5 1 Dr 1941 20 1961 Qla essse  eesssss 925
28bbel Fluegal Bros. 450 3 Dr 1916 Flow T-22-63 Ka weess  esecene ssees Yield 1 gpm.
28bbc2 vedOses 63 4 Dr 1950 12 1950 Qa
29daa Arthur Dittmer 57 3 Dr 1950 2,00 T-22-63 Qa eevos  sevesse seees
30bbb Y. - 290 3 Dr 1910 Flow Qd 4,080 9-64
32caa B. Bautz 480 3 Dr 1918 Flow 7-22-63 Kd 4,210 9-64 veees Yield 1.3 gpm.
33cdel Rienhold Rieck 25 18 B 1962 17 1962 Qla 2,130 9-6b ceene
33cde2 R T- VO 22 u8 DU eees 12,26 T-22-63 Qla teses  ssssses ssese MP 0.4 £t above 1s
rept’'d unfit for
’ o drinking.
34bbb A, Glasow 62 Y Dr 1935 8 1959 Qla veeee  evessss 935
36dcd G. Buchholz 30 36 Du 1935 18 1963 Qla seves  seseese 927
139-53
lecde Linus Kensok P . .e veee Flow esee S .o cconn cecsnse secee
5adal R. S. Locket 395 3 Dr 1955 Flow S ..
5ada2 ee00s. 29 1 Dr 1940 ..... D Qla 3,120
5addi E. Frietag ko7 3 Dr 1950 Flow veee D,S Ka
53dd2 eedOuse 22 36 Du 1948 ..... cese D Qla veees  sseeses seees Supply rept'd I.
9bcb Ruben Wittmar 110 Y Dr 1960 10 1960 D,S Qd 1,10 9-64
10daa Ward Sheldon 18 1 Dr coee  eeves vees DS 2la cosee  ssseess cenwe
1lbee Albert Frey 23 1 Dr 1939  ..... esse D Qla 1,300 11-10-6b..... C.
1hada Norbert Kensok koo 3 Dr 1944 Flow 8~14-63 . eeees  eeesves seses Yield 3.0 gpm.
15aaa Chris Madsen k20 1 Dr 1945 Flow 8-9-63 . 3,400 964 veees Yield 2,0 gpm.



(1) (2} (3} (4) (5) _(6) (7 (8) (9) (10) (11) (12) (13) (1h) (15) (16)

139-53 Cont.

lbaas E. Frietag 36 B 190 ... eees  D,S G .. cy

17aad W. C. Peterson 560 13/4 Dr 1959 Flow 8-13-63 S . Ka . 3,980 9-6h eeves Yield 3 gom.

18baal Frank Smylie 27, 36 Du 1900 13,06 B-13-63 S ¢4 Nla Gy veess  sasesse sases MP 1.2 ft sbove 1s,
rept'd unfit for
drinkine.

18baa2 eed040e 30 30 Du 1900 cecse cene S G Jla Cy cesna sssecae sesas Rept'd unfit for
drinking,

18baa3 vedoa.. 90 L Dr 1953 1k 1953 D Qd J

19abb Hugo Hoffman 480 3 Dr 1961 Flow 8-13-63 D,8 ... ¥4 . ceess  sesesse sesss Yield 3.0 apm.

2lced Edwin Martin 61k 13/F Dr 1919 TFlow 8-13-63 D,S ... Kd . tress  cesesss neees

22dca ¥. ©. Marshall koo 11/2 Dr 1915 Flow 8-14-63 D,S ... .. e teves  sesesss seses Yield 2.5 gpm.

2hech Francis Weber els) 3 N .ees  Flow 8=13-63 D, ... . .

26aza vedOeas 600 1 Dr 1920 Flow 8~12-63 D,S ... Kd .

26bba Eugene Dooley 360 3 Dr 1920 Flow 8-12-63 D,5 ... .. .e ceses ceesses svese Yield 1 gpm.

27dda E. Ownes 350 3 Dr 1935 Flow 8-12-63 D,S ... . .. h,290 9-6L veses  Yield 1 gpm.

284cc Yalter Oppermen 315 11/2 Dr 1931 Tlow 8-12-63 D,5 ... .e . vesss  sessenn seses

29za8 John Duckstad 6k0 k Dr 5-19-61 Flow 8-13-63 D,S ... Ka 3 b,020 9-6h veses  Yield 1 gpm.

30baa Arno Xresse 370 11/h Dr 1933 TFlow 8-13-63 D,3 - ... . .. tesse  sewesss seees  Yield 2 gpm.

31dda Carl Schultz 530 3 Dr 1940 “lovw 8-12-63 D,S ... Kd .. N «eDOwos

32cde Carlie Schultz 33 36 Du 1926 ..... R G 9la Cy ceves  seseses saeen

3kebe Lawrence Baumler 365 3 Dr 1937 Flow 8-12-63 D,S ... .. . cisss esesnee esess DO,

35bbbl Clarence Reed Lo2 2 Dr 1951 Flow 8-12-63 D,3 ... .. . seete  sessses eeene veDOve

35bbb2 vodoa.. 2h7 2 Dr 1937 Flow 8-12-63 S ces .. .. 4,220 9-6h veser L DOves

3bcaa Harold Schatzke 80 18 Dr  19k0 9.10 B8-12-63 5 ‘e Qla  Cy veras cevesss ssass  MP 1,5 ft, ahove 1s,

139-54

2cee Walter Fraase 60 18 B 1952 ieees vees DS ... Nla T 3,520 9-6h veees

2ced sedoes. 500 2 Dr 1929 ¥low 8-8-63 D,3 ... Kd .. 3,800 9-fL e

3ddd ..do... 450 3 Dr 1950 Flow 8.8-63 g X4 . tiess eessene seass  Yield b gpm.

6aaa Robert von Bank 500 k b SN 6,06 B8.9-63 3 ves a4 Cy cenes veveres ceess MP 1.22 £t above

L

1s, well uszd te
flow.



_(1) (2) (3) (4) (5) (6) () (8) (9) (10) (11) (12) (13) (1%)  (15) (16)

139-54 Cont.

Gdad Clayton Nudell 800 3 Dr 1920 Flow 8-9-63 S wes Kd J 4,050 9-64 esess Supply rept'd I.

Tdda Gerold Burns 760 3 DrY  +ee. Flow eees D,S cee .e .e vesss  sesvecs weses

8bbbl Lorne Nudell 670 L Dr 1961 Flow 3-6-63 B . Kd . reens veees Yield 2 gpm.

8bbb2 2edOeas 50 .. Du 1915 ..... cesn D G Rd J cenes vesss Supply repnt'd I.

9cce Dwight Biggers 718 L Dr 1912 Flow 8-8-63 D,S ... Kd . cenee ceses

11ddd Test hole 3151 212 11/4 Dr B8-12-64 Flow 8-12-64 D s na .o ceees 1,074 L, C, E, TH depth
467 Tt.

12asa Walter Fraase 120 2 Dr 1920 crees PR S 5 AL Cy PRPIPN ceveose sense

12dce Arnold Hoffman 50 48 DU ssee venee vees DS ... Qd Cy veser  esseses ssses

1hkdadl Edwin Keiffer 222 2 Dr 1945 Flow 8-6-63 D,S G ve .. veare  esesses sesss Yield 1.0 gpnm.

14dad2 eedOass 60 36 Du 1930 10.78 B8-6-63 S s Qd cy teves  seeesws sesss MP 1.k £t above 1s.

16444 Henry Beilke 900 L Dr 1010  Flow 8-6-63 D, ... Kd .. 3,990 cease

18aas Test hole 3150 332 .. Dr 8-11-64 ... T ... Qd .. . 1,156 L, E.

20cec James Pfeifer 700 3 Dr 1939 Flow 8-8-63 D,S ... Ka .. 4,550 ceens

22ada Dwight Biggers PN 3 Dr 1930 Flow 8-8-63 D,S ... .e ve ceune cooes

23888 Charles Fraase 500 b Dr 1910 Flow 8-6-63 D,S ... Kd . oo P

23baa W, Beilke 2 Dr +... Flow 8-6-63 D, ... .e . vieee veees Yield 3.0 gpm.

2bedb F. Buttke 95 24 Du 1932 ..... veee s ves Qd Cy 2,500 9-6h4 vesee Supply rept'd I.

25ddc Kenneth Manthei 250 11/2 Dr 1953 Flow 8-6-63 S vee .. . sevee  seeesse svees Yield 15.0 gpm.

26a8b Albert Buttke 600 8 Dr 1910 TFlow 8-6%63 U vee Kd .. veeee  semeces seeve Yield 1 gpm.

26ded Clarence Kresse 443 1 Dr 1900 Flow 8-8-63 D,S ... . . cesee . seswees seses

2Tbbb Ralph Smith 171 L Dr 1-b-61 5.94 12-5-63 D,S ... ad S veess  essssss esess L, Yield TO gpm,
MP 0.3 ft sbove 1s.

28aaa Emma Grommesh 485 4 Dr 1950 Flow 8-8-63 D,S ... Kd .. ceess  sassees sesss Yield 2.5 gpm.

29bbb Joe Langer T2 24 B 1950 s.... D Qd J

30dda Marvin Ries 90 36 B 19k 12,91  12-5-63 D,S G Qd J 1,610 11-10-6k..... C, MP 0.5 ft above
1s.

31dda Clem Pollock 515 3 Dr 1909 Flow 8-8-63 D,5 ... Ka . veeer  eeessss seess Yield 1 gpm.

33dad Robert Prischman 490 3 Dr 1906 Flow 8-8-63 D,S ... Xd .o weses  esveses seees Yield 3.0 gpm.

356bb R. E. Gust 24 30 Dr 1940  ..... D S Qla  Cy tesee  sesvese seess Supply rept'd I.

35dad .ado... 400 e Dr 1954 Flow 8-8-63 D,S ... .. .. 3,500.0 9-64 veess Yield 3 gpm.

36ded A. F. Gust ko 36 B 1959 9,90 8-2-63 D Qd J veses  svensss sesse MP 0.5 ft above 1s.

L5 .



(1) (2) (3) (4) (5) __(6) (1 (8) (9) (10) (31) (12) (33) (1) (35) (16)

139-55

ldae Gordon W. Coon 604 3 Dr 1946 10 1963 D,S ... Ka Cy 4,110 9-64 cises

2add Herman Anderson 105 3 Dr ceos veven P b 3 Qd Cy [ csveces seees

2bba Gordon W, Coon 700 3 Dr  .... Flow 8-13-63 S vee Xd . 4,090 9-ck veses  Yield 4.0 gpm.

3bbb Fred Bayliss 60 2k B vees D,S o fals} Cy

Lsbb Pred Buschold 80 28 B 1951 35 8-13-63 D,3 G o] J 4,410  11-10-6h.,...

Sbaa Leif Erickson 60 36 R cesse  eees D s Qd Cy 1,860 9.6k

6ace Joe Aljoe Sr. 32 2k B 1961 L 8-13-63 0,8 S Qd cy seses  seesses weses Supply rept'd T.

Toaa L. Pommerer 2 Dr  .... Flow 8-13-63 U .. .. veves  svseses ssess Yield 2.0 gpm,

8das Harry Japel 600 L Dr  5-24-62 Flow 5-24-62 D,5 ... K4 .. teese  essesss 1,188  Yield 6.5 gpm, L.

1lbsd William Rakow 690 3 Dr 1956  Flow 8-14-63 D,5 ... ¥4 o srese  seseess seses  Yield 2.0 zpm.

15bbb Arthur Beyer 100 18 3 veee cases eese DS s Qd Cy 2,600 9-6L cenes

154db Duane Miller 50 30 B vees 20 8-1k-63 D,8 t] Q4 T

16dad Test hole 3149 69 . nr B8-11-6k .,... T Qd . ceere  eeeeess 1,164 L) E,

17eds Herbert Rutherford 129 3 br 1959 30 3-13-63 8 G na Cy ceven cecrees sevee

18abe Leif Erickson 32 28 Dr 1939 16 3-14-63 D,5 G nd J

20bbb James Griffin 37 24 Dr 1960 1R 8-13-63 D,5 ... ad T teese sasnese seees

23ada L.- A. Saunders 907 3 Dr  .... Flow 8-14-63 D, ... Kd ve veses  9-6L ceses  Yield 6.5 gom,

2hasa Robert Miller 80 30 B wees. b5 8-14-63 D,5 ... Qd 7

25¢cd Wesley Anderson 90 3 Dr 1963 27 8-14-63 D ‘e a4 ¥ ceere  eewsece srenn

26ddd Frank Matzke 80 18 B 1953 30 8-14-63 D,S s Qd J

28ace Ella Maloney 560 2 Dr 1945  Flow 8-14-63 D,S vee La .. conee seseese sssse Yield 10.0 gom.

30bbb Donald Kapaun 650 3 Dr 1953 “low 8-13-63 S ves Ka . teses  esseses seees  Yield 3.5 gpm.

3lcee Lawrence Lindner 25 30 3 1943 12 8~13-63 0,5 S d cy 1,530 9-AkL ceses

3ldecd John Pommerer .o 2 o cens Flow 8-13-63 U e .o .o ceven cerecas seena Yield 2.0 mpm.

32088 Alma Spraul 39.00 18 3 cees 15,00 A-1k-63 U 2d Cy teses eeseese seses  MP 1.7 £t above 1s.

32bbb Alice XKapaun 820 2 " ... Flow 8-313-63 3 vee Ka .. 3,782 9-fh veses Tield 3.0 opm.

3kasa A. W, Paul 703 3 Droo19k2  ,... B=1k-63 D,3 .. d Cy tevre  sseeses esees  Jel) would flow if
rernitted,

3keee Robert Card 72 N Dr  5=28-F2 17,66 12-5-63 D Bl Qw8 ceser  seseese sesns Ty P 1.6h £t above
1s.

L6




iy

(1) (2) (3) (W (5) (6} (1) (8) (9) (10) (11) (12) (13) (1k) (15) (16)

140-48

18bchb A. 5. Larson 128 8 Dr 1932 25 A=20=A3 D5 3 Qd cy veees ceseess B85

19bda Paul Utke 138 3 Dr 1957 30 6-20-63 D,S G 2d Cy - vesssse 890

198ddl Test nole 3004 135 .. Dr 5«i5=0h J.... T . e eeews eeeress 957 L, 8.

194442 Test hole 3094 A 132 .. Dr 5-16-6L ..... cone b cee .. .. 897 L, E.

20ach Fargo Park Distriet 1hk N Dr  12-26-6030 6-20-63 P,S S 14 3 896 L, Yield 75 opm.

29abb ¥, H., Peterson 160 3 NDr 1058 ..., ceer DB G .} Cy 892

29cdb Test hole 2165 388.5 .. Dr 9=17-63 ..... v m ven .- .. 80 L, E.

30bee Lawrence Yunker 190 3 DE vees eeees cess D,8 S nd Cy 896

30cce Ken Hill 278 3 Dr 3955  ..... cees PSS L., ad ny 806

140-49

1dedl Lambert Vogel 256 .. Dr 1963  ..... oo T ces ks .e cesee eeeese 890 L, well destroyed.

lded2 ..do... 176 e Dr 1963  ..... T na . veese  esesess 800 ..Do...

1lddd Westlund Bros, 300 3 Dr 1945  ..... ceee DS .. .e Cy 1,330 7-6h 801

3add B, T. Conmy 300 b DY veee ersee n .e Cy ceeve  seesess 891

beas Alton Barker 126 3 Dr 199 ..... vees DS s Nd Cy vesss  eesesss B85

5cab John Storely 128 2 Dr 1955 .e... e D vee Qd J 1,120 T-64 897

5ded Edgar Olsen 150 k4 Dr 1955  .ceeee veas D G od J resas ceseses B9

6cdb Edwin Borg 120 5 Dr 1950 ..... vese  DyS  4ae d Cy 1,330 T7-6k4 891

Tdea Robert Olson 96 b Dr 1961 75.60 10-18-63 D s 24 S vesee  seeessse 895 L, MP 1.4 ft above
1s.

Tdab Ralph Dallman 130 Y Dr 1961 A8 10-11-41 D S Q4 J veses  sessess 905 L, Yield 50 gpm.

Tdadl Wae Bros. 1ko b Dr  .... 60 6-19-63 D,S S Qd Cy 1,360 T-64 893

Tdad2 Eugene Kapaun 1kl 3 Dr 1961 68 4-28-61 D s Qd J cesee eseeeses 893 L, Yield 35 .

Tdcal Everett Barker 154 L Dr 1961 T1 5-15-61 D S Q4 S 1,170 5-12-65 890 L, C, Yield 5?"‘ pm.

Tdca2 Glen Cole 154 b Dr 1959 ..... D s Qd Cy P - ]

8aba Edgar Olson 190 L Dr 1963 ..... veese D,S G d Cy teses  esesses B96

Bobd Maurice Mulvaney 129 L Dr 1961 73.50 10-18-63 D S Qd S seser  ssseses 892 L, MP 2,0 ft above
1=,

8bee Jacob Bros. 106 3 Dr 1961 62 5-20-61 D S Q4 Cy teeee  seesees BBT L.

9cde Charles Shur 180 3 DI ceve  eesee veee D,B s cd Cy 1,050 T7-64 890

llaaa Harold Gill 125 3 Dr 1949 30 6-20-63 D,S ... Qd Cy 1,230 7-64 891

12acd Ward Harris 148 6 Dr 1932  ...e. cees D ves Qd Cy 1,410 7-64 891 Supply rept'd I.



(1) (2) (3) (4) sy (6) (7} (8) (9) (19} (11) f{(12) (13) (1) (as) (16)

1k0=k9 tont.

13aac Juentin Sodata 9n 3 DY eess evea cens n ves Rd T cesen eevenn fa1

1kdea Test nole 3003 275 . Dr 5-1h-6L ..., e s ves . . e cveeees 00

1k4dda Richerd Kilfoyl 150 4 Dy caes ceees aee T vee 2d Cyr veees vevenan 691

1bddc Gary Griffish 265 b Dr 1956 10 6-20-53 N,5 ... n4 Cyr ceese  eweeses 891

15ddel {enneth Holmquist, 30 24 3 R 6=20-63 S s Qd (54 12,k00  G.2k-6h 893 C,

15d4de2 eedoe.. T1 24 i} veews 1h,00 6-20-A3 U ces 2la .. PN [ 893 M 0.3 ft above 1ls,.

1hdaa Curtis Tohnke 146 2 Dr 1957 60 6-20-63 D S 3 Cy 912 6-26-6L Aok C.

17444 ferman Heiden 145 3 DI esse  eneen vees ) vee 24 T 1,050  7-fh 890

18ada Wa, Keller 37 N Dr  6-9-61 28 f=0-61 =& 3 2la Oy 3,160  T-6h 891 L, Yield 10 epm.

180bb Test hole 3095 290 e r 5-1%64 ..... 7 . . ceere  eeseses 895 L,

18cad Rertha Landblom 160 i Dr 1951 ..., vees DS a 4 oy P 2 5

19b= t=len Rust 133 3 Dr h-11-63 60 ha11-43 D g 14 cr veses PP 890 L, Yield 15 gpm.

19caa C. R, Landblom 150 A Dro 1958 ... cens n e nd cy 1,00  7-6h 801

19cce Fusene Christl 177 L Dr 1963 100 1963 n vee d 3 veven veseses 890 L, Yield 50 epm.

19444 Tast hole 3061 100 1 1/h Dy 5-11-6h 90,08  S-25-AL 9 g 24 .. e veseses 9T L, MP 2,0 ft =bove
1s, E, TH depth 230.

20ddd Ao 7. Anderson 1o h Dr 1958 ..., P 15 N 3 Cr 1,0b0 76k 888

2laaa Test hola 3092 165 . Dr  5=13-64 ..... m 0d . ieaes. 893 L, E,

21dda 2, F. Hehr 130 3 Dr 1960 ..., cees DS e 0 cy v eeee... 838

23cde Henry Dorval 200 3 Dr 1956  ..... O 8 2d Cy w0 T-6h eol

23dda Hormen Hanson 1ho 3 DP evs esees [ £ 15 B ad Cyr P = 1 4

2hdda Mary Folland 30 30 B R o) 6-20-63 S ad Cy 2,000 3-12-65 895 C, Rept'd unfit for
drinkine,

26bab 4. E. Brentzel 13,0 L8 Dt aea. 7.10 8-20-63 U . 2la Oy cesee eeseses 891 MP 0,3 ft above ls.

26ddc Selma !lerrin 150 L Dr 1953 20 6-20-63 D s [alst 24 veses  sessses 895 Supply rent'd I.

26444 23t hole 216k 226 e Dr 8-8-63 ..... T ~d .. ceses  eseses. 895 L, E,

28cce Kelly 3herlock 190 Y DI veee  avens vee. D3 G 24 Cy ceres  eavenss 995

28dda Clarence Hayex 127 L Dr 1958 89 6-19-63 D,3 ¢ na Cy 3,220 T-AL f92

28ada Test hole 2161 199 .. Dr 8-5-63 ..... veer T S&G ad ., veees  eeveee. 894 E, L,

294dd Test hole 2150 210.7 11/ Dr T-30-63 91,10 8-19-63 O S5%G Qd .. ceene teesens B0k MR 2,02 £t zbove ls,

L8

5, T depth 212 rt,



(1) (2) (3) () (5) __(8) (7 (3) _ (9) (10)  (11) (12)  (23) (14) (15) (16)
1L0-U49 Cont.
30abs, 4. T. Selbers 130 N Dr .... b0 6-19-53 D, ... 2 Cy 1,060 T-64 391
30dbb B, Crusle 160 L Dr 1956 oo D,3 S ad cy vesee ferevee 892  Supply rept'd I.
30dce Robert Dougherty 185 3 Dr 1962 veee S oo d oy eeee  weesse . 09k
30dcd Earl Highness 165 3 Dr 1948 vese DS 3 24 Cy veese . seseess 091
3laab Ray Juam 180 3 Dr 1955 eeee D,S G nd Cy 1,58 T-6L 891
3laacl H. Allen Drake 183 21/2 Dr 1960 vess ceee D s nd Cy veses  seeeses  BO2
Aanc? Russell Perch 200 i nro 1962 ..... coes D vee od cy veeee eesses. B2
3laac3 Frank Bayer 185 2 Dr  .... 60 R.21-63 D,S s Q4 Cy 1,520 7-6h 802
3laadl Howard Ressette 190 11/2 Dr 1961 ..., ceee D eer nd Cy cevee  eeeves 892
3laad2 Touis Sternberg 190 b Dr 1962  ..... . D 24 Cy ceres  sessess 892
3lach %, Ornbere 18 42 DM sees 12 8-21-63 D vee Nla Cy 1,830 5-12-65 890 C.
3lace Kenneth Johnson 217 b Dr 1951 80 8-21-63 D 3 a1 Cy teese  aessee. 890
31lbab Test hole 2167 250.5 .. Dr B-1L-63 ..... T d . veess  eseesss 895 B, L.
3lede Test hole 2168 200.0 11/b Dr 8-20-63101.46 8-28+63 O nd . 2,025 B-23-63 894 L, C, MP 2.01 ft
above 1ls, E, TH
depth 2h1.5.
3ldcs Paul Federa 147 L DI seee  seoee vees DS L. jals cy teves  seesess 891
32ade Ernest Quam 135 3 DI  sees  wevee seee DS .. ad Cy 1,610 T-6k 895
32bbb Test hole 2166 237 131/4 Dr B8-12-63 97,41 8-19-63 © S&G Q4 . vesee  eeeeee. 894 L, MP 2,01 ft above
1s, BE.
32bbe Walter Quam 170 L DI | ceoe  eovae vees D8 S&G Qd s 1,670 6-16-65 892 I, C, Yield 75 opm.
32cde Goldena Mills 132,0 L Dr 6-17-61106.01 10-1-63 Ind ... nd S 1,360  7-6h4 8oL I, MP 1.2 ft above
ls yield 6 gpm.
3khcaa E. B, Pederson 130 6 D weve  weese vees DS .. nd Cy vesee  eeseess 898
3hcadl Arlow Dahl 17 10 B 7.60 8-19-63 S Qla .. L1770 T-64 898 MP 1.k ft above 1s,
3lhcad2 Henry Palm 125 3 Dr  .ees Lo 8-19-63 D vee Qd Cy 950  T-6h 898 Supply rept'a I.
3hcea Amos Whiteside 18 12 D4 ..e.. T.40 8-19-63 U Qla .. veees  eeeses. B96 MP 2.6 ft above 1ls.
3kced Schultz and Lindsay Const.
Co. Test hole 9 248 .. Dr cees cesee PR T ven .o .o cesee cecence sasss L.
3hede Arvel Gulsvig 112 b Dr 1957  «eeen cose D G Q4 Cy ceeve eeeeses 898
3hedd Isabel Dewandler 17 3 DI  seee  ceces eone u ver Qla Cy veses  eeseess 898
35bbb Test hole 2162 187.5 .. Dr B8«6-63 ..... T .e .. eeses  sseesss 89T L, E.
35ddd Western Fruit Express 189 8 Dr 12-22-6092 12-22-60Ind s 64 s 1,180 3-13-64 901 L, C, Yield 60 gpm,
36aa8 Test hole 2163 223.0 11/% Dr B.7-63 52,25 8-19-63 0O 5&G Q4 1,793 8-8-63 86 L, C, MP 2.0 ft
ko above 1s, E, TH

depth 291 ft.



(1) (2) (3) (4) (5) __(6) (1) (8) (9) (10) (11) (12) (13) (1k) (15) (16)
140-50
2adb Laura Krough 1o 3 Dr 1938 ..... sees DS ... d Cy 1,980 6-64 889  Supply rept'd I.
3bee D. W. Beckstrom 171 3 Dr 1945  ..... cees D,S S Qd Cy ceeee  seseess B9 Yield 100 gpm.
3ddd Dean Rust 146 L Dr 10-28-6127 10-28-61D,S S a4 S 2,390  6-64 893
bbee Ken MeIntyre 303 I Dr 6-23-61 31.50 10-25-63D,S 5 qd S seses ceeesss 900 MP 1,0 ft above 1ls, L.
5edd George Rust 125 3 Df  eesee coee veoe D vee ad J 2,560 6-64 899
Gabb "abel Larson 165 3 Dr 1959 30 6-21-63 D,S ... 24 Cy 1,390 6-6L 904
6eed Mandius Ueland 150 6 Dr  ..... 15 6-21~63 D,5 ... Rd Cy 2,840 6-64 90k
Taaa Ralph Peterson 247 b Dr 5-21-62 30 5-21=62 D,S S R4 S 2,060 6-6L4 899 L, Yield 10 spm.
8asa C. J. Bowman 100 3 Dr 1962 30 1962 D,S S %] s 1,760 6-64 897  Yield 35 gpm, Lo
8baa Great Northern Railroad 121 4 Dr 8-25-h9 17 8-25-49 U s Qd Cy ceves veeesee 899 L,
9cce Charles Bowman T0 4 Dr .... 20 6=21-63 D,S ... Qd Cy veses  seseses  BOT
10baa Emma Hogland 2ko 3 Dr 1935 60 6=2L-63 D,S ... nd Cy 2,350  6=6lL Aol
12boc Louis Sundberg 167 i br 1959 30 6-24=63 D e nd T 2,120  6-6h 8a2
13add Archie Kyllo 115 L N 1948 ..., vess DS s Q4 Cy 1,k30 664 894
1llbee Clarence Strombers 115 3 DY cier eeeee oo 3 ver nd Cy conee vessses 894 Reported unfit for
drinking.
15¢cbb Oscar Johnson 261 3 Dr 1957 c.ese vees D,S 3 nd cy 2,480  6-6h 335
18dbd D. Warner 80 4 Dr 1961  ..... eees DS L. 14 Cy 1,750 6-6L 901
19cbb Mellie Dale 60 18 B 1957 20 A-21-63 & e Qla  Cy 3,820 6-6h 011 .<Do...
19dad Test hole 3132 107 . Dr 7-28-64 ..... T .. . teees  seseses 913 T, ®m,
20addl Hark Andrews 257. b Dr 1960 22,30 6-2h-63 D,3 ... a4 3 weses  seasess 003 P 1.0 ft above ls.
20add2 R T YN 101 K Dr 1955 ..., veee hil S nd cy 1,650  6-6L 903
21bee vedCuss 178 b Dr 1955 ... D S 2d 3 3,150 6-64 9n6é  Yield 35 epnm,
21cbb eedos.. 17h k Dr 1960 19 1960 D,S E 4 s 3,430  6-6L 896 .
22bbd Iibbrecht Bros. 250 A Dr 8-23-60 32 f-23-60 D,5 s 24 S 2,970 66k 901
2hadd %mil Bjorkman 148 h Dr 5-8-61 ..... vese DB S 24 3 1,490  6-6h 91 L, T, Yield 8 gpm.
2lbee Leo Murphy 280 b Dr 1948 ... vess D3 L. 2d Cy ceses  sseeee. B95
2kadd Orville <rickson 191 Y Dr 1963  ..... D 8 na I vesse  eeseses  RG5I,
25aba 5. P. Swisher 134 A Dr 1939  ..... vess DS s o4 cy 1,490  6-€L 805
26ede Edward Johnson 159 4 Dr  10-10-6037 10=-10-60 D a 24 I ceees  ssesase 896  Vield 100 =pm, L.




(1) (2) (3) () (5) (6) (1) (8) (o) (10} (11} (12) (13) (1)  (35) (16)

14050 Cont.

28ddd K. McKinnon 100 A Or s... 30 6-21=63 D,S ... 5d Cy 2,000  6-6h 808

32dece Harry Yarner 108 h Dr ... 30 6=21~63 D .o Qqd Cy 2,480 6-64 902

33cch L. M. Baugh 24 B wess  31.65 6-21-63 D . J eesss  esssess 901  Rept'd unfit for
drinkine,

33cee Merton Sheldon 82 b Dr 12-29-6332 12-29-63 D 3 Qé Cy ceess  esssees 901 L, Yield A0 gpm.

3lecel Y, Sigbert Awes 198,0 L Dr  sees 25,00 10-25-63 U vee d .e seesess 901 MP 2.0 ft below 1ls.

3bcec? Test hole 313k 2kh2 Dr 7-28-AL ..... ™ R 900 L, E.

35¢de Albert Aksson 06 4 Dr 1932 k4o 6-21~63 D,5 ... 24 Cy 11-6-64 838 P,

35ddd Oscar Bjorkman 70 3 Dr 1937 seees ceee D S Aa  Cy 1,100 11-5-64 828 o,

35c44 %, Swanson 130 2 Dr 1925  ..... U 2d cy 896

140-51

lasa Waxler Bros. 70 2k R 1955 20 7-3-63 D,3 ... Ma J 2,520  6-6L 905

3odb Murrey Raldwin 255 L - Dr b-29-58 36 4.29.58 D,S 8 d Cy 1,230 6-54 915 L, =.

6eee Albert 3inner ak 5 Dr 1962 23 1962 n 3 4 3 1,270 5-13-65 936 L, €, Yield 7 gpm.

6dddl Ernest Pyle [ h Dr ... veees vees u ces qla  Cy ceses ceeness 929

6ddaz vedOues <b] L Dr 1964  ..... n ] nd Cy 2,280 6-6L 929 L.

12d4d T, 3. ¥illes 50 2k B 1020 ... U S Qe Oy veess  seseess 90k

13dda Jaxler Bres, 150 3 Dr 1957  eeees eees DS L., Qd Cr 1,460 6=6k4 90L

1kddb Yerton Sheldon 325 h Dr 11-1-60 21 11-1-60 D,3 3 24 3 vesee  ssessss 909 L,

15¢cee Lloyd Roden 285 b Dr 1-13-59 13 1-13-59 D,S S nd s 3,890 916 L, Yia2ld v opm.

1Tbbh George rHowe 235 I3 Dr 1958 20 1958 D,S 3 0d Cy 1,160 6=k 229 I,

18ad4 T TN 307 b Dr L4=30-58 3 4-30-58 D 3 24 3 3,620  A-fh 926  Yield 7 gpm.

20ech Austin Estates 400 3 DI cees  cesse cene S ves .e Cy 1,170 654 922  dell rept'd to have
flowed at one time,

2lech Sinner Bros. S0 .o D cese ceeen cese D ces Q4 Cy ceses rersans 317

22c¢hb Jonn Coster 80 24 B u7 ... veee D g 2d Cy veves vessess 9L

23cce Howard Helson 300 3 Dr 1928 5 1960 u cen . .o veves veseess 909

2kdedl R. M. Ruliffson 75 3 Dr 1900  ..... eees DS ... nd Cy seses  sessess 911

2hdeaz ved0uas 8L I Dr T-6-60 27.19 10-29-63 U 3 a4 .. 3,960 6-64 911 L, P 1.5 ft above
1s.

26ced 0tis Nelson 80 3 Dr 1950  ..... eese DS S [a%:3 Cy ceees vessees  91h

51



() (2) (3) (L) (5) (&) (n (7 (9) (10) (11) (12) (13) (1) (15} (16)

140-51 Cont.

2Boce T, Kasowski 6T 6 Dr 1958 15 7-2-63 D,8 G od 3 2,060 o5=6L 91k L.

29¢cok Vernon Grommesh 48 5 D" ot PPN caee 3 vee Nla  J 3,210  6-6L 921

3lece John Dalrymple 327 3 Dr 1936 ..... eeee DS L. L T ceves  aeesess 92k

33abb 7. Kasowski test hole 350 .. Dr 5-58 ..... ceee m cee .e .. P cersvee 914 L, E.

3lhadd Alvert Kasowski 90 3 Dr 1900 20 7-2-63 D,S ... 24 Cy 3,810 6-64 91k

35bha #elvin Scherveit 3b 3, B 9% ... ... 8 5 Qs Oy 3,220 664 916

36cdd H. Donald Otes 135 3 Drolokh L., vers 7,3 vee d Cir 4,150 6-6L 901

1L0-52

lebn Oscayr Joanson 259 2 o 183 L.... ves. DB ves na Cr 2,150  6=6h oLz

haza T, Larson 75 2k B 1928 22 8-1-63 D, 3 nd Cy cnese  aeesess QU0

S5eee Earl Vining 40o 3 Dr 1945 Tlow 8-1-63 D,S ... . . seses  ssessss seess Yield 5 gpm.
febel D. ¥elatyre 475 y Dr 6-30~59 "low 6~30-~59 D,S & Ka .. 3,970 6-6L [

6ebe? vedOeas 511 4 Dr 1963 Flov vees D3 S ¥4 .. tesenr  seesses sesss L.

Thbo Sarl Vining 500 2 Dr  .... Tlow 8.1-63 D cer Hd .. k,110 664 veees  Yield 10.0 gpm,
7ddd Marjorie Bell Loo 2 Dr 1955 Flow Ra1-63 S ves .e .. venee cesres esswe  Yield 0.8 gzpm.
3dda Pollock Hstates Ls0 3 Dr 1900 TFlow f=1-63 D,8 ces ¥4 . 3,770 A-6h veses Yield 2,0 gpm.
9dabd J. Tarkington 90 A o o.... ko 8-1-63 D,8 ... 24 T ceess  sesses 9k9

10443 Yred Viemeyer 131 b Dr 12-12-58L1 12-12-58D,5 3 od Cy 1,350 11-17-6h 945 L, C, Vield 15 gpm.
12c2a Ralph Tohnson 31 l Dr 12-19-5930 12-19-59 S S ‘e = 3,290  6-6L 936

13bbe 2. Nesemeir 320 N DI veee  sesne eees DS S .. & 3,750 6-6h 938 L.

15ded Dayton Byram 60 36 DU eeve eeens eeee DS 3 28 cy 1,b70  6-6L ak1

16cad A. V. 3toll 70 2k B ceee eeees eee. D) L. o J 2,590  6-6L veses  Supply rept'd I.
17dce Cass County School Dist. 172 3 Dr 1940 Plow h-3-64 U ces nd cy 3,900  6-6L vevss Yield < l.gpm.
18dce “red Xingsley eee 2 Dr .... TFlow 8-1-63 D,5 ... .. .. 4,340  6-6k e

19ban J. Tyrlick 465 N Dr 1953 TFlow 8-1-63 D,3 ... i1 . L, 020  6-6k v

20cza Sarl Vining 398 2 r .... Tlov B8-1-63 D . . cesae  sessess sesss Yield 1.0 epm.
2labb D, McIntyre 318 3 Dr 1953 Flow 8-1-63 D . .. .. L,160 6-64 veees  Yield 1.3 gpm.
22add John Sinner Sr. 196 3 Dr 1945 15 8-~1-63 D,3 S nd Cy 3,290 6-6L 939

52
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(1) (2) (3) (5) (6) {1 (8) (9) (11) (12) (13) (1) (15) (16)

140-52

22dda Hulda Zsser 350 Dr P [ ceee D,5 e .o ceeen vaersee 939

23dce Bohert Runck 284 pr 101k Flow 8-2-63 S ves . 4,180 6-6k 936 Yield 1 gpm.

2kbee George Nesemeier 206 Dr 11-11-58 2 11-11-58D,8 8 fa%s] 3,630 6-64 936  Yield 9 gpm.

25ddd Sinner Bros. 259 Dr 11-h-59 6 11-4k-59 D,S 8 ad 2,930  6-6h 926  Yield 15 gpm.

27dce Henry woell 320 Dr 191k  Flew 8-2-63 D,S vee .. 4,460 66k o940 Yield <1 gpm.

304db Eugene Kieffer 393 Dr 1948  Flow 8-2-63 D,5 ... ve 4,370 6-6h veees Yield 2.0 gpm.

31lbbel Pearl . English 390 Dr 1953 Fiow 8-2-63 D o .e L,gs0  £-6L veess Yield 0.8 pom.

31bbe2 vedOae. al B ceee eeee vees U S Qd cesds  ssasses seees

32bac D. McIntyre oo Dr  .... Tlow vees D vee .. 4,200 6~6b weens Yield 1 gpm.

33a88 vedoas. 220 Dr 1964  ..... ceee U s Al ! wesse  eessess eeees Supply rept'd I.

33aad R T PN vee Pr  .... Flow 8-12-63 D,S . veees  esesess 9O Yield 0.3 gpm.

35abe Grant Matson 78 Dr  4=25-61 ..... cene D Qla veesr  eeesses 935 L, Yield 25 gom.

35adb City of Casselton 315 Dr 1947 ..... PP U . veeas vevenna 931 P, well abandoned.

35beb Great Yorthern Railroad 350 Dr 1907 veses cene . .. veese cevaene 935 L, Well destroyed.

140-53

1444 Justus Peterson Dr  .... Flow 7=-31-63 D,S . .. veess  sevesss seees Yield 4.5 gpm.

2bed Earl Vining 450 Dr .... Flow 7-31~-63 D,S ¥d . L,260 6-6h veees Yield 2.0 gpm.

3baa Alan Marshall 22 B 1943 9 7-31-63 D ad I 1,330 6-6h teaes

Seba Curt Punton 35 B 1955  eeven ceee D) 0d Cy 7%  11-10-64..... C.

Tadd Bell Bros. 32 e sees  seess vees DS Q4 Cy 1,630 6-6h veee. Well rept'd to so
dry occasionally.

Baba Jules Morris 32 30 B 190k ..... cees D Qd A 1,050 6-6b eoses . DOves

9bca Fletcher Roach 35 36 B veee 15 7-31-63 D nd ; 2,250 6-64 veens -

10bdd Erickson Bros. 500 L Dr coen Flow 7-31-63 D,S Kd . veces csssees sesss Yield 5.5 gpm.

12cde L. Madsen 505 3 Dr 1938 TFlow 8-1-63 D,S Kd . 4,340 6-6h eeees Yield 13.0 gpm.

13ddd Joseph Tyrlick 463 b Dr 1963 Flow 7-31=63 U Kd . 3,960 6-6h N

1heece Carl Lauritsen hoo 2 Dr 1935 Flow 8-1-63 5 .o v 4,040 6-64 resss

15cdc Bertha Mclean 395 2 Dr  .... Flow 8-1-63 D,S . .. 4,290 6-64 resss

1Taad Oliver Klauss 600 i Dr 1915 ®low 7-31-63 D,S .o .. 2,k20 6-64 cevee

19bab Ronald Mclean 30 24 B 1957  eeese cere D nd J ceves  esevess saess



(1) (2) (3) (h) (5) (6) (1) (8) (9) (10) (11) (12) (13) (1k) (15) (16)

140-53 Cont.

20ddd L. D. Sharp 535 L Dr 1940 Flow 7-31-63 D,5 ... Kd . 4,k30 6-6h eeses Yield 1.0 gpm.
21ded Albert Johnson 60 2k B 1953  ..... D 5 Qd .. 3,920 6-64

22cdb Fred Swanson 24 20 B 1959 ... D s Q4 J 1,730 6-64

23dee Ray Kieffer 50 24 )} . 7-31=63 D,S s Qd J 2,020 6-64

2kbbe D. Kingsley 360 4 Dr 1918 Flow T7=-31-63 D,S ... .e .e Lh,290 6-6h4 sesss Yield 0.3 gpm.
25cca J. Kensok NG 2 Dr 1963 Flow T-29-63 D,5 ... Ka s 4,120 6-6L eesss Yield 4,0 gpm,
25cce Test hole 3155 32 .. Dr 8-1hk-64 ..... T ‘e .. ceeee  wsesess . 967 L.

26bda Truman Kingsley 397 b Dr 1959 Flow 4-16-59 D,S s .. 5 4,200 eeses Yield 5 gpm, L.
26cbd Test hole 315k 107 . Dr 8-1h-6h4 ,.ius. T . .. cerse  sesecss 9 L, E.

26cch Northern Pacific Railroad 20 28 DU veee  eoeee D s Qd Cy 1,020 2 PP

28bde H. H. Wheeler 25 48 D .... 8 7-29-63 D,S 5 Qd Cy 1,620 6-64

29bbb Harry Smith 3 Dr .... Flow T-29-63 D,5 ... .. .- 4,760 6-64 veses Yield 1.3 gpm.
30ddc Ella Garsteig 2 Dr 1910 Flow T7-29-63 D,5 ... .. . 4,860 6-64 veees Yield 3.0 gpm.
3lasa Test hole 3153 32 .. Dr B8-1h-64 ..... T . .. ceseme seeesss 1,106 L,

3lbaa Margaret Carlisle 3 Dr .... Flow T-29-63 S . .e 4,610 64 eeess  Yield 20.0 gpm.
32cdd R. C. Bartholomew 6T2 k Dr 1957 Flow 7-29-63 D8 ... Kd .. L,67T0 6-6L veess  Yield 3.5 gpm.
33a8a Clayton Jendra 498 i Dr 1960 Flow 1960 D,S ... Kd .e ,370 6-64 seees  Yield 40 gpm.
3kbaa Wm. Grieger k25 3 Dr  «se. Flow T=-29-63 D,S ... Kd .o 3,890 6-64 eeees Yield 2.0 gpm.
35bbb W, S. Lowman Trust 3 Dr 1940 Flow 7-29-63 D,S ... .. e 4,040 6-6h

36dad Morgan Ford 400 h Dr Flow ..... T=-29-63 D, .., . ve 4,280 6-64 vesee

140-5h

Idaa Earl Kasowski 750 h Dr 19k9 Filow 7-26-63 D,S ... Ka . 5,530 6-6u eeee. Yield k.5 gpm.
2bee Ewvald Moderow T00 4 Df  e... 6 T-26-63 S vee Kd Cy 5,570 6-64 ceees

2daal Elsie Hans 52 24 B 1961 ciens 8 Qd Cy 3,190 11-10-64,,..., C.

2dsaa2 vedo... 161 . Dr 1963 20 1961 U Qd .e vesse  wsevess sowes L, Supply rept'd I.
2daa3 vedosss 48 18 B 1957  seves D Qd J

kece Frank Indra 50 24 B eeee DS .., Qd Cy 3,950 6-6h4

Ldad Vern Smith 700 3 Dr 19k9 15 T=25+63 DS ... Ka Cy

7das Edward Eestley 30 36 B D Q4 J 3,130 6-6h4

9dcb Jack Peterson 700 k Dr a0 8 T~25=63 DS ... Ka J 5,470  6-64

10bbe Floyd Larson 735 3 Dr 1941 10 T=25-63 D,5 ... Kd Oy 4,930 6-64
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(1) (2) (3) () (5) (6) (1 (8) (9) (10) (11) (12)  (13) (1) (1s) (16)
140-5k Cont.
1lebe Ray Kasowski T0 30 B 1934 b5 T-25-63 D,S ... d Cy 1,250 6-6h
12heb Harold Kasowski 666 Y Dr 1962 Flow 7-26-62 D,&8 ... K4 5,k10  A-6h ceses Yield 10 grm.
13add Richard Schock 670 3 Dr 1939 Flow 7-26-63 D,5 ... Kd .e 4,340 664 eeees P, Yield 3 gpm.
15chbb Clarence Beilke 700 3 Dr  s... Flow T-26=63 S Kd J 2,550  6-6h vese Yield 15 epm.
184 Village of Buffalo No. 7T 53 .. Dr 9-6%  ..... T .. .. eeees  ssveces seess L. ‘
18dda Francis Killoran 40 36 B 1920 10 7-25~63 D,S s Ad Cy 1,040  6-6k
19cdal Village of Buffalo No. 9 311 .o Dr 9-6%  ...ee T .o .o veses  escsses seses  Lu
19cda2 Village of Buffalo No. 10 56 .. Dr  9-64 ..... by .e .. veves  esessee seses L
19c¢db Village of Buffalo No. 11 254 .. Dr 9-6h ..... T .o .. ceses  sevsene ssees L
19cdd Village of Buffalo 768 6 Dr 6-18-65 k9 eess P S Ka S seses  eesswes 1,207 L.
19dce Frank Sproul 750 Y Dr  .... S0 T-25-63 S Kd .
20aab E. Buttke 26 36 B veees 15 T-25-63 D od cy 3,730  6-64
20cee Quincy Smith 30 18 B 1957 20 7-25-63 D Qd T 2,480 66k eesss Supply rept'd I.
22bbb Orin Hogen 30 2k DU vees b 7-26-63 D,S S ad Cy 2,830 5-64 Do
23ech %. Holland 64 L Dr 1960 15 7-26-63 D 5 Rd Oy veeee  seerese seses 0tC
2kbbb Zephon Smith 510 b Dr 194k  Flow 7-26-63 D,S ... Ka e 4,380 664
25add J. Tyrlick 55 2h B 1951 13 7-26-63 U G 04 Cy Supply rept'd I.
26dad Glenn Strain 425 3 Dr 1938 Flow T-26=63 D,8 ... Ka . 4,200  6-6h
2Toba I. 0. Nilles 750 3 Dr 1957 Flow 7-25-63 D,S ... Kd . 5,890 6-6h
29csa Pehrson Bros. 730 3 Dr 1955 4 T-25-63 U Kd e 4,790  A-6l
30abe Harry Marcks 29 35 B veee veaes vees D,S S Q4 s 2,350  6-6h cenen
30bbb Village of Buffalo No. 12 269 . Dr  9-64 ..., T .. .. ceess  seseses seves T,
30d Village of Buffalo No, 8 g . Dr 9-64  ..... 7 e .. weves  weceees eeses  Le
3laaa Ervin Marcks 900 4 Dr 1927 24 D,S ... Ka J
3kbbb Curtiss Hogen 560 b Dr 1959 ... D, ... Ka e 4,790 6-64
35aad Test hole 3152 32 .. Dr 8-1bk-6L ..... T ves e .e veseses 1,186 L.
35cch Walter Fraase 460 3 Dr 1957 Flow s vee X4 .e cetonse seene
140-55
3ddd Duane Grieger 85 [ Dr 1953 10 7-18-63 D,S s Qd cy 1,340 6-6L
Lbdb Wm. Stuber 60 .e Dr 1957  .eeee D s Qd J
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(1) (2) (3) (4) (5} (6) (1) (R) (9) (10) (11) (12)  (13) (1k) (15) (16)
140-55 Cont.
dd Carl Smith R25 3 Dr 1937 Flow 7-18 -63D,5 ... Kd .. 5,280 6-64 vevee

8bca Arnold Glemming 60 18 B 1938 55,00 7-19-63D,5 S Qd  Cy veess  sessese seese. Supply rept'd I.

10cce Dagmar Gubrud 28 48 Du 1870 12 7-18-63 D,S ... ad Cy 1,830 6-64 cenes

13dac Mary Norgard 800 b DY  vees  senee eves DS ... Kd Cy 5,590 6-64 ceene

lkaac Elmer Holland 750 3 D eeee  avees ceee 5 ves Kd Cy 5,370 6-6L ceoes

15dcc Henry Richman 835 3 Dr 1946 Flow 7-23-63 D,S5 ... Kd . 6,060 6-6L

15dcd . YO Spring 2 .. esee Flow T-23-63 8 vee Q4 .e vesee tessees trese

17cbb Martin Richman 40 30 B 1948 22 7-18-63 D,S S Qd Cy 3,320 6-64 PRI

18ach Edwin Richman 700 3 Dr 1943 Flow 7-18-63 D,S ... Kd .e seess  sesesse seses  Yield T gpm.

19acc Charles Easton %] 8 B 1925  ..eee D S Q4 Cy 3,760  6-64 erses Water rept'd to be
contaminated and is
used only for water-
ing lawn.

19bacl Tower City 27 3 Dr 1960 11,93 12-5-63 0 8 Qow .. P veseses seees MP 2,84 £t above 1s.

19bac2 Y T NN 28 10 Dr 7-18-60 13 7-18-60 P,S 3 Qow T 785 6-16-6L ,.... L, Yield 70 gpm g,

19caa Y I T 31,5 12 3 vess  19.93  12-5-63 U Qd Cy vesee  esesess sssees MP at ls,

20cab Otto Wilner 620 2 Dr 1939 Flow 7-18-63 D,5 .. Kd . ceset  wesssas sssine

22add T. Knight 62,0 15 B 7.00 7-19~63 U ad Cy teeee  sasssss wesss MP 0.5 £t above 1s.

22cda Village of Buffalo Jo. 3 L7 . Dr 9-64 ..... T - . .

22dbb Village of Buffalo No. L 32 . Dr 9-64 ..... m . . eeer  eesans « veees L.

22dbel Village of Buffalo No. 1 T1 .e Dr 9-6h ..., cene T ves .. .e veses P Y

22dbe2 Village of Buffalo No. 2 32 . Dr 9-6k ..., oo T .o .. e teess  sesesas e .. L.

22dea Test hole 3121 17 . Dr T-16-64 ..., T ve . teesees 1,135 L.

22ded Village of Buffalo No. 5 32 . nr 9-64  ..... T PPN seens  ssesses ssses L.

2hdda K. Alinder 6Lo 3 Dr 1943 19 7-19-63 & Kd Cy cesre  wessss “ reens

25aaa Test hole 3120 220 1 1/k  Dr T7-15-6k 30,20 7-15-64 0 3 Q4 .e 1,290  T7-17=-6L 1,195 MP 1.96 ft sbove ls,
TH depth 392, L. C.

25bab Victor Pfeifer Th0 3 Dr. 1945  ..... T-23-A3 D@ ... Xxa T ceves  weserne seses

2Tbab A. L. Holter 540 L Dr  .... Tlow 7-19-63 DS ... ¥d . 5,220  11-10-64,,..,. C, Yield 1.0 gpm.

27caa Village of Buffalo No. 6 32 .o Dr  9-64  ..cee T .o .e eesve  sesvess seses L,
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(1) (2) (3) (L) (5) () (1) (3) (9) (10) (11) (12)  (13) (k) (as5) (16)

140-55 Cont.

28obe Raymond Lanser 65 30 3 eess 25 7-19-63 D, ... 24 cy 2,050 6-6h eearee

29deb Ray Hinrichs s 18 Dr ..., 1A 7-19-63 D S R4 T teeees asacees sasse

30baa 0. J. Redmann e} 2h 3 1956 25 7-19-63 D,3 ... Qd J tesas  sensses sases Well rept'd to pump
dry occasionally.

3lace Wayne Redmann 30 18 B vees 10 7-19-63 U aes nd cy 1,700 6-64 veess Supply rept'd T and
unfit for drinking.

33saa Wiley Zstate 70 26 B 1935 20 7-19-63 D,5 s ad J 1,390 6-64 PN

3kbbb Myron Jtenseth 70 28 B 1958  2B8.77 12-5-63 D,3 S 24 ] tesss  aesesse ssees P At ls,

35ada “m, Fraase 710 21/2 Dr 1967 5 7-18-63 3 ves Kd Cy 5,950  6-6h4 veens

1h1-49

3ece John Posch 220 3 Dr 1956 veee DS 5 od J 1,590 6-6k 88k

Uede Paul Lasbure 280 h Dr 1955 P K - nd Cv 3,650 664 885

6cdb Great Yorthern Railroad 225 6 Pr 1951 cese D cee 24 cy 2,310 5-12-55 885 L, C,

9baal Test nole 3096 73 . Dr 5-19-64 ..... T .o .e seses  asesess  B86 L,

9baa2 Test hole 30964 27h . Dr  5=20-6h ..... ? .. . veees  sesees. 886 L, T

9dd4d Luells Keith 180 3 TP wene eaeae u na Cy teess  eessess BBS

llebe Kennetn Sobers 120 2 Dr 1943 ... eess DS S ks Cy 1,030 6-64 884

12aba Ray Clsen 152 3 Dr  195% ..... PP 3 nd I 7,770  6=6L 883

12ded Iloyd Kragnes 122 18 Dro 1956 22 6=18-63 D,< 3 %} Cy eeses  sssesss  8B6  Supply rept'd I.

1hadb Arne Stangeland 129 2 e 1930 3% 6-18-53 1,3 S o5} Cy vesse  esesees  BR6

15bde Kerl Brunsdale 140 Y Dr 1955 ... vees D,3 3 d Cy vesss  seseses 886

16444 Oscar Simenson 125 3 Dr 1952 22 5-18«63 D,S 5 04 Cyr ceeee  eveesss 887

17dab Vietor Simonson 196 3 Dr 1943 60 6=18=63 D,S ... nd Cy ceees teesees  BB6

20dde Inar Amundson 207 3 Dr 1930 40 6-18-63 © n 2é cy teees  seesess 388

21ldac Jallace Tvedt’ 125 3 nr 1961 cesee cene n,3 s 2d Cy vesen cecsnas 889

2loeb Evert Flesbersg 212 3 Dr 1930 12 6-18-63 N G 4 Cy ceees  seeese. 886

258cc U, ", Wright 72.0 3 Dr eae. 23,00 6-20-63 U ven Nia Cy feves seeeees 88T

26ban Ym, Rmbaius 220 3 Dr 1940 10 6-18-63 D ¢} nd Cr waese  seesass B85

26daa Henry ‘latthys 130 3 Dr 1953 Lo 6-19-53 D 3 nd Cr 832  6-64 287
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(1) (2) (3) (k) (5) (6) (1) _(8) (9) (10) (11) (12) (13) (14) _(15) (16)

141-49 Cont.

27aha Elfreda Hatlen 125 ? Dr 1920 50 6~18-63 D S Qd cy tecas  sseessss 887

28aca, Wm. Timke 193 3 Dr 1963 60 6-18-63 D S R4 Cy cesses  sssesess 890 L, Yield L0 ppm.

28bdb ASP Construction Co. 206 k4 Dr 8-22-61 63 8-22-61 D ves Qd .e eeses  sessesss 890 L, Yield 100 gpm.

30dda C. Brandvick 170 2 Dr 1910 50 6-18-63 D . Qd Cy teess  ssseesss 891

33bba G. Freedland 160 3 Dr  .... k4O 6-18-63 D ver Qd Cy seses  sessesss 891

33cab David Sayre 185.0 13 Dr 5-19-61 67.37 10-18-63D,S S Qd s 1,330 5-12-65 891 L, C, MP 0.7 ft a-
bove 1s, Yield 75 gpm.

33cac Philip Martins 190 3 Dr 19k ...., eees D,S S Qd Cy cesss  essesess 891

33cda George Lind 150 3 Dr  .... 20 6-18-63 D P Qd Cy ceese  sessesss 891

33daa Robert Miller 116 Y Dr 1961 61.91 S5-5-6% D S Qd S teess  eesesess 893 L, MP 0,95 ft above
1s.

3bbed Fred Cory 128 3 Dr 1931 50 6-18-63 D S od Cy 9ko  6-6L 892

3bece John Yeeks 155 k Dr 9-19-A1 58 9.19-61 D S Q4 cy eeses  saemesss B91 L, Yield 8 gpm.

35828 Henry Matthys 136 3 DI  seee  seaes eesss D s Qa Cy wesse  eseweess BB7

36ded John S, Westlund 80,0 18 B 9.35 6-20-53 U N4 Cy vesss  eseassss 801 MP 0.7 £t above 1s,

141-50

labe Harold Sorvaag 146 3 Dr 1952 30 6-26=63 D . ad hd seses  eessssss 887

2add Veitch Estate 159 3 Dr ... ceeee vese DS ... nd Cy cesee  eerwn ... 890 P.

kbbb Sam Pachalke 212 3 Dr 1951  c.vee ceee D 3 04 Cy vones cesesees 903

hdde Bonnie Hagemeister 156 3 Dr 1957 seee veee DS S nd J 390 66k 900

5dde Sigurd Gorvaag 226 3 Dr 1942 ,.... vess DS S Qd cy ceeee PR 905

fbee Harold Veitch k20 L Dr 1952 1L 1952 D,5 ... Kd Cy 910  6-6h 913

fdda Test hole 3098 130 11/ Dr 5-23-6h 29,41  5-27<64 © S Q4d .. 1,700 5-26-64 908 L, C, TH depth 355,
MP 1,20 ft above 1s,
E.

Tbaza Chester Berznan 360 2.1/2  dr 1950 1L 6-P6=-63 D,S ] . J 1,890 6-6L 911

9aaal Test nnle 3007 80 .o Dr 5-22-6h4 ..,.. ™ .. . tesss  seesasas 898 L.

Qa2 Test aole 309TA 280 11/b  Dr 5-22-64 24,15  S-25-64 O 3 o le] .. 4,560 5=-23-64 898 P 2.0 ft above 1s,
E, TH depth 312.5,
L, C.
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() (2) (3) (b) (5) (6} (1) (8) (9) (10) (11) (12) (13) (1b) (315) (16)

141-50 Cont. .

licdc Robert Erickson 195 4 Dr 2.22-61 21.90 10-28-63 D s @d 8 4,580 5-12-65 893 MP 1.2 ft above 1s,L,C.

13beb Otis Mays 200 3 D  ceee  eesee eeee DS ... Q4 Cy vesss  sesesse 890

1Tcbe Harry Bergman 7 3 Dr  .... 18 eese D,S s Qla Cy 980 6-64 906

18bece Victor Mattson 193 3 Dr  193LF  ..... eese DS 5 Qd Cy eeves  seseses 911

20beb Carl Asbye 210 3 Dr  .eee 8 6-26-63 D,S ... Qd cy cesen 906

20dcd Ludvig Ganges 130 3 DI eses  weees veee D,S 5 Qd Cy ceene 902

22baa Gordon Eriekson 206 I3 Dr 6-1-62 26,52 11-2-64 D 8 Q4 'S veees 806 L, MP 1.3 ft above
1s.

22444 Gordon Langseth 150 3 Dr  sees ceses eees DS ... Qd Cy ceves eesenss 895

23bbd Margaret Schlosser 250 3 Dr  .eee esess veee D P Qd Cy ceves ceesone 895

29ddad Alvin Anderson 121 " Dr 1948  ..... eees D,S s Qd J 4,280 6-24 90k

30badb R. F. Kelly 146 3 Dr 1952 .eee. D,S s Qd Cy cesee 907

3leece G. Schutt 270 3 Dr 1955  ceeee D s Qd Cy cavas 909

32bee Henry Eggert 252 3 Dr 1952  ..... D s Qd J cenes 906

33abb Duane Rust 120 2 Df  eeee  eeeee D Qd Cy 902

3lhee R. P. Chamberlin 96 L Dr 1953 D s ad  Cy 2,960 898

35dece E. Rust 310 L Dr 1953  ..e.. D S .o Cy 892

141-51

1bbd Alick Lundwall 131 b Dr 9-2L4-63 33 9-24-63 D,S s Ad s ceese  eesssss 923 L.

1ded Schwarz Bros. 187 N Dr 1962 27.80 10-29-63D,S S 0d s 1,230 7-6h 916 L, MP 0.5 £t above
1s.

2abb Albin Olson 65 3 Dr 198 20 8-8-63 D,s S Qla J ceree  eessses 929

2cee Walter Olson 157 L Dr 1960 1k 8.8-63 D,S 8 4 Cy 1,360 T-64 929

bveb Charles Turner 120 b Dr  .ees 3 8-8-63 D,S S Qd J

5cee Lester Zimmerman 119 3 Dr 1945  ..... veee D,S S nd Cy ceves  seceens

Tabd Lloyd Zimmerman 120 3 Dr 1948  ..... eees DS s Q4 J ceeee sesevse

8dad Johann Weerts 300 b Dr  .... Flow 8-8-63 D,5 ... ‘e .. vesse  sessves seses Yield 0.8 gpm.

Jabsa Allan Xnight 192 b Dr 1958 Lk 6-5-58 D,S s Qd S veses  seseves seees L, Yield 10 gpm.

9dde Raymond Cramer T2 24 ):) 1959 cssee coee ) Qd Cy censs cesvece coves Rept'd unfit for

drinking.
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(1) (2) (3) (h) _(s) (6) (1) (a (2) (0} (2} (12) (13) (an)  (15) (18)

141-51 Cont.

1laab Gene Pearson 125 I Dr 10951 vene M,3 3 24 Cy P ceveass 92k Supply rert'd T,

1ldee feorge Blixt 50 2k 3 1051 ¢ 8-12-63 3 3 2la  Cy 770 T7-64 arh

12dce Philip Bergman 300 3 Dr 1960 ..., veee  D,0 S [ seees  essaees  91L

1kcdd Dallas Lehman 145 3 Dr vere ceses vess D,3 G 2d Cy covee cevvaae 923

15edd Allen ¥nicht 85 L Dr 192h 15 8-12-63 D,3 ... 54 cr teere  weseves seens

16bee Frank Cramer 151 b Dr 8~22-6n 52 8.22.60 D,S S 24 Cy PPN tevesse seses L, Yield 10 gpm.

1Tcdd George Smith 180 3 Dr ..., 6 8~8-63 D,8 3 nd S

19cdad “{abel Lorshbourh 319 h Dr 1962 TFlow veese DS L. Qd 8 3,880 6-25-64 SHT L, C.

20cee Walter Colbere 27,7 k Dr 1910 1.7 10-29-63 U 8 N4 .o cesvs reeeene 95 MP at 1s,.

21cdd Fred Cederberg 2L R D,S s e Cy 935

22dee Allen Knight 180 L Dr 1952 10 8-9-63 D S ad Cy ceser esseass  92L

258ad Tawrence Kuklok Loo h Dr 1958  ..,.. [ 0 S Qd Cy 690  T-6L4 910

25ddd Test hole 3132 257 . Dr T-27-64 ..... n . .. teens  eeeeess 909 L, E,

26cbd Ellis leConnel 350 3 Dr ... 20 8-9-63 D,8 8 .. g eeene eeseese 922

28bce Wendell Jonas 100 b Dr o L,... 15 8-9-63 D,5 ... od Cy vesie  asesnss seeve

29dde PR LT 100 3 7 .... 20 A-9-63 D,S S ad Cy

30cee E. Fowler 55 L8 Di  .... 15 8-9-63 DN,& ... 04 J 3,140  7-64 eane

3lecd Gladys MeKinnen 365 I Dr 10-2T-6lveu.. vere n s .. I 1,650  T-64 eevs. Well rept'd to have
flowed when drilled,L.

32dad Mabel Andrist 170 3 Dr  .... TFlow vee. DS S 2d .. teess  sssesss sewss Rept'd unfit for
drinking.

33cbe eedoa.. 170 3 Dr 1900 Flow cess DS s nd . teess  ssssses sssva L DOu..

3Lbbb Armond Nilles 300 6 DY seer  veses vees DS S . Cy

35d4d Gunnard Nalson 80 2 Dr ceee 12 8-9-63 D,S s Qd Cy cveee veovree 913

14152

1dab George Iwen 380 2 Dr cene Flow 8-7-63 D,S cee .o P tease ceeeree veees Yield 0.3 gpm.

2ded Rosa Rode 1ko L DI seve  vases D S Q4 C;

3ecd Williams Bros. 160 3 Dr 1959  c.e.. ceee DS ... ad cy 2,950  9-64

Ybaa E. Steffes 200 i Dr 1950 5 sess D,S S Qd Cy 1,280 9-6h .

heodd Hugo Priewe 340 3 Dr 1963 Flow 8-7-63 D,5 ... .e ve seser  sessses seees Yield 0.5 gpm.

Sede Frank Branstad 330 3 Dr 1941 ..... cees DS ... .. Cy teess  ssassss eeess Rept'd to flow
occasionally.




) (2) (3) (L) () (6) (D (8) (9) _(10) (11) (12) (13) (14)  (15) (16)
14152 Cont.
ced Gideus Hersch k50 2 Dr  ..e. Flow 8-7-63 D,S s Kd .o sesee  seseese sases Yield 5 gpm.

Tdasa Roger Foster 325 2 Dr 1959 Flow 8+7-63 D ver . .e ceees veses Yield h,0 gpm.

8beb Frank Branstad 333 3 Dr 19k0 ..... eeee’ DS ... . Cy tsses  sesssss sasss Rept'd to flow
occasionally.

11bad Floyd Longlet 280 3 Dr ... esee DS cee .o Cy ceeee

12ada Orville Iwen 127 3 Dr 1943 oo s ¢ nda cy cerecee snene

13bbly Great Northern Railroad 200 12 Dr 6-5-26 Flow 4-3-64 U S&G . .e ceessse seses L, Yield 1 gpm,

13dee E. Nesemeier 167 L Dr .... Flow 8-6-63 D,S ... Qa .o coeee  esveses soese Yield T gpm.

lhede Frank King 280 3 Dr  .... Flow 8-6-63 D,S ... e . veese  easssvs oeses Yield 2,0 gpm.

15cdc Elmer Nohr 117 3 Dr 8-12-60 ..... vess DS s ad Cy 1,050 9-64 ceces Yield 10 gpm, L.

16cad Clemence Kuklak 135 3 Dr  .... 60 8-7-63 D,S S Qd cy seses  seseves asaes

1Tcca Victor Holgerson 420 3 Dr  «ee. Flow 8-7-63 D vee .o .. conee esesses sesvs Yield 1 gpm.

18bbb B. R, Farr 400 3 Dr  ..e. Flow 8-7-63 S ves .e . 4,100 9-6h veess Yield 1.3 gpm.

20aaa A. Roden 300 3 Dr coee Flow PR D,S .e .e cesee eveceve veoee

2lcdd Village of Amenia No. 1322-6 63 . Dr 6-22-63 ..... cees T . . .o veese  eessese sosss Drilled by State
Water Commission, L.

23daa Village of Amenia No.1322-2 357 . Dr 6-18-63 ..... T . .. seves  sesesse ssees L.

2hadd L. ®. Chaffee 72 18 B sees D,8 3 14 v

2hdee Village of Amenia lo, 1322-3 357 e Dr 6-19-63 ..... ceese ™ cee .. .. weess  seessss weses L, drilled by State
Water Commission.

2hdda WDAY, Inc. 216 b Dr ... Flow eess Ind ... 0d cy 2,370 6=13~63 ..... Well rept'd to have
flowed 12 gpm when
drilled.

25bbe Village of Amenia 280 11/ Pr .... Flow cees PSS L., nd 3 3,168  6=13-63 ..... C.

26aad vedOn.. 260 11/ Pr ... Tlow P ad 3 3,574 6-13-63 ..... C.

26ade Monroe Farns 205 3 Dr 1920 Flow ceee 1,3 oo nd . [P ceseses sesee

26bbb Village of Amenia MNoJl322-1 43b . Dr 6-13-63 ..... rees m vee . .. ceses  eeessss esess L, drilled by State
Water Commission.

2Tobb Village of Amenia Lo, 1322-5 357 .. Dr 6«20-3 seuas T .. .. vesss  sssssse ssees L

27d44 Wesley Tlatt 20 35 ] vees 6O 8=6=63 1 o A cy Wertes  avessss eesse Rept'd unfit for
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mn (2 2) () (s (A (7} (5 (2) (10) (11} (12) (13} (1h)  (35) (18)

141-52 Cont,

23aac W56 Y Ny 4e1B-62 Flow ces Xé e ceaen vesssse seses Pumped 65 spm, L,

20deo ‘oo 30 o o 1955 Tlov e .. .. cenns seevree sreen

30ech Tom Hanson 20 - ah ° 19k8 4 5 [ER - 540 G-l

31daa darley 3217 550 2 Dr 1927 Flov vee %a . 4,000 9-6k PPN

3%bah Paul :ensokx 523 2 Dr 1950 TFlov ves Kd .. teere asaeses sesans

33addl Leo Banmlar h2n 3 Dr 1052 Plowr i cee Ka .. veves sesense seses Supply rept. I.

3hddd A, Scanaider 330 3 Dr 5 D7 .o Cy ceves

35aan Villaze of Amenin %0.1322-h 357 . Dr T ‘e .. weeer  seseses eeees L, @rilled by State
Water Commission.

36bab Bill Jingz 369 3 Dr eeee DB L, .. b

141-53

15bb L. Griezer ™ 34 R 1920 ..e.. vees DS 3 o} Cy

14d4 cedoa.. 55 2 Dr  10-12-6320 10-12-63 D .} cy veves  asessas seees I

3ded 3. Herser 21,0 2k R vens 9,k¢ 12-4-63 U ves Gal 7 1,500  9-6h cerss  MP 1,5 ft adDove lz .

kdaq G, Mfitenzld 22 L8 Du 18R 3 7-25-63 D,7T s Qal  Cy teese  wmeeess seese

6ded Wa, Ros b1 b Dr  1-20-Ah 36 1-20-64 H,5 3 ja%s] A wesss  sessves veses Dy Yield 35 gpm.

fdde fToraan delson 110.0 k Dr 5-2h-61 17.3% 12-4-63 D 3 [2%) 8 1,290  9-6h weses L, Yield 30 gpm.

8dbb G. Schmeci 6 3 Dr 1925 20 T=24=63 D,S 3 od cr P cesenes saess

aada Thomas Palme» 30 35 R 1958 15 T-25-63 D2 ... nd J veees  saseses senes

10a4d *innie Rizsaty 625 L Dr 1961  Flow 1961 D,S ... Kd . teese  eessses eves. Rept'd to have flow-
ed 300 gpm when
drilled.

1%bea Gerald Grieger 4o .. Dr 1961  ..... vess DS 3 Qd Cr feeee eeceeee seenn

13dse " Robert Zmith 520 3 Dr 18k Flow  T-2h-63 D5 ... ¥a .. veses  sessess eese.  Yield 1.0 gpm.

lhcha Howard Puenpke L8 11/2 Dr 1912 Flow T-2h=63 D,5 .. xd .. cenen ceeseve seses Yield 5.5 gpm.

15dad Glen Puepnke 580 2 Nr 19L8 Flow T=-24=63 D,S ces ¥4 .e covee veesses seess Yield 27.0 gpm.

17ash ., Brainerd 60 3 Dr 1958 ..... u ca o ceess  seessss weens

18decd T. Penttie an 2 Dr 1963  ..... s S nd Cyr

19dda L. #. ®ckert 660 2 nr 195 veee  DLE L. Ka J veers  eeveses svess Will flow if per-
mitted.

20add Teo Hazemeister 675 11/2 Dr 1961 ..., R N Ka T k,oh0  10-8-6k4 ..... G,



(1) (2) (3) (b} (5) (6) (1) (8) ) (10) (11) (12) (13) (14) (15) (16)

14153

21ded Irvin Boyce 47 36 B 1943 15 7-2k-63 D,S oo Qd Cy vrsvane [RP.

22cdd John Hocking 28 24 B 1959 3 T-24-63 D s Qd cy

23dda Russel Idso 31 36 DU seee  eosee eese D G d J

2hach Robert Hill 50 36 B 1949 ... eese DS S Qd Cy

25cda Elmer Krueger 1496 3 Dr 1941 TFlow 7T-24-63 D,5 ... Kd ..

26add Adeline Krueger 20 36 B 1928 ..e0n eese  DyS ... Qla Cy ceseves  sease

2Tbcb Clarence Gulland Lo 24 B 1958 30 T-24-63 D vee Qd J evesocs cevee

29baa Wallace Mcleod 530 e Dr 1923 Flow T7T-19-63 S Kd .e vesesss  seess Yield 3 gpm.

29cecc L. R. Faught 60 24 B eoss PP veese D ves Qd J seseves coven

30bec Donald Eckert . Spring 24 ve eees Flow eeee DS ... Qd Cen 1,310 9-6h4 cever

30cece Kenneth Marshall 60 30 B I sesee vees D S Qd Cen cesee veeonesn eeeee Rept'd unfit for
drinking. )

32aab Fred Gavin 30 36 Du 1915 eceoes eese DS 4. Qad J coees cevanee eeess Supply rept'd I.

32bbb Henry Cornies 520 3 Dr 1915 Flow 7-19-63 D,S ... K& J 3,820 9-6h veves Yield 1.1 gpm.

33dce Great Northern Railroad 12.55 1k Dr  eeee 9.4 h4-3-64 U s Qla Cyl eevee  sesesss  eeees MP ,T5 ft above 1s.

33dcd C. V. Nepp 31,0 2b B 5-2-64 16,60 5-6-64 D s Qd .e vesen ccvonss veson

3kcaa 1. N, Hocking 675 3 Dr 1959 Flow eese D Ka ..

35dce Wayne Hocking 25 2k Du 1920 15 7-23-63 D,S e Qla Cy ceane escecns cseas

36dce E. Brandt koo y Dr  «..e Flow 7-23-63 D,S ... .e .e 3,700 9-64 eeess Yield 5 gpm.

1h1-54

2cba Harvey Wheeler, Jr. 146 2 DY  ceee  seeee veses DyS S Qd J cesee  seevess  eesee

Lbbe A, Mitchell 136 2 Dr 1958 ..eee eesee DS S Qd  Cy 770  9-64

hedd Howard Fox 158 2 Dr 1943 k5 7-17-63 D, S Qd Cy 1,200  5-12-65 +eeee Ce

8ded Harry Wilcox 140 3 Dr 1951  «sese eeee DS 8 Qd J cesne ceseane ceses

10bde Murlen Hagen 136 2 Dr 1955 W0 7-10-63 D 8 Qd Cy

llcea E. W, Rand 1ks 2 DP  eeee  csses eees D s Qd cy ceser  sessees  eases

llcde Test hole 23Lk 210 . Dr 6-8-65 .oeee eses T . . ceces  ssessss  esves La

12cce Josephine Rueckert 135 1 ee 1958  seees vees  ee ves . Cy sevee  evavess  mesve Le

13caa Emma Rueckert 128 2 Dr 1948  ..... eses D s @ J

1kbaa Bernard Mullen 136 3 Dr 6-13-60 32 6-13-60 D S Qd J svees  sesesse  seses L, Yield 30 gpm.

1beee Tom Cameron 164 5 Dr 12-21-61 L0 12-21-61 S s Qd s vesse  esessss  seses L, Yield 15 gpm.
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(1)

21

(5)

(6)

)

(10}

(11) (i2)

(13)

(1) (35)

141-58
1522
1Thde
1fecde
19dace
2ldéel
21ldde?2
23cde
26bece
27add
28acn

20bdd
3Deda
31ldad
32beb

32ddce

33bdel
33bde2
3kaba
3kebh
35aba

1hk1-55
ldaa
2cde
2dcd
3edel
2cdce?
hdee
5dab
Tadal

dathan Idso

As R, Pillerie
Lrwin 2uhr

A, Buar

James Burns
vedOess

Fargo Ioan Arency
Taompson Sisters
Lloyd Hutchinson
Magoie Hovland

Horman “farcks
Arnold Kaim
Jack Wileex
.40, .,

Dewey Grieve

dlmer Grieve
vedoee.
Clara Boyd
Moum Bros.
Ben Rueckert

Paul Feder
Warren L. Bayley
Mike Bankers
Warren L. Bayley
Y [

Robert W. Brock
Henry Baasch
William 0. Clark

124
125

30
126
166
138
140
1ko

28

30
THhO
600
600

25.0

1k7
29.0

145

1k0
L2

52
A
57

2h
32
48

w
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1/2

LA o
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36

8-15-63
10Ls
1048
1949
1951

1952
1955

19h4

1955
1951

vaee

8-63

15.00

reves

15.35
ié...

teers

23.34

T=1T=F3

v
asen

T-17-63

12=h-53

7-17-63

cree

T=-17-63

12-h-63

cere

12-4=63

6

o)
w0

Tl

'3

PR

[s2]

oo gy

Llw » v «w w
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[ o)
P
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PRGN R

o

cy

Cyr

cesse

5,250

veeen

EEEX)

1,160

1,820
1,550
1,390

98k

vease

11-1-64 .....

tesee

ssesese seves

sremens vease

T-6L ’

veven

726k
-6l

erreses

seven

ceree

Supply

rept'd I.

Well rept'd tc nave

flowed
MP 0,3
supply

2t one time,
£+ above 1s,
rept'd I and

unfit for drinkine.

MP 2.0
Tie

Supnly

€t above 1ls.

rept'd I,

ft sbove ls.

rept'd I,

MP at ls, rept'd
unfit for drinking.



(1) (2) (3) (4) (5) (6) (7) (8} (9) _(10) (11) (12) (13) (14) (15) (18)

141-55 Cont.

Tada? William 0, Clark 43 20 B 945 ... oo D o1 na J 3,910 11-10-64.,... C, MP st 1s, supply
rept'd I.

9ced Daniel Dobler 58 18 DU weee  sesen vees DS L. 4 cy ceees  sessces seeen ..go..-

12dde Virgil B. Miller 86 2 Dr 1946 ..... cees DS S Qd Cy 1,000 11-1T-6h..... C.

15abb Raymond Miller 660 b DT vees eees seee DS ... Ka Cy 4,890  T7-6h4 we.e. Well rept'd to have
flowed at one time,

16add Clara Grieve 65 21 B rees eeees P I nd .- ceees

19daa Philip Miles, et. al. k2,0 36 B veee 18,60 T-16-63 U ad cy veses  seesses seses MP 1.k £t above 1s.

20add Lyle Wical 26.0 36 Du  .... 11.50 T-16-63 U Q4 .. veees  eeveses veses MP 1.5 ft above 1ls,

20ced Claude Schmitz 835 b Dr 1950 Flow 7-16-63 D,8 ... Kd .o 5,170 T-64 veess Well rept'd to have
flowed, 9 gpm when
arilled.

20dda John Dunham 38 .. B eees DS ... Qd Cy 2,070 T-6L

2hass Lorenz Buhr 100 4 Dr 1929 ..... P D S Q4d Cy 1,750  7-6h4 eene

2hddb George Killoran 107 L Dr 1960  ..... ceen s S ad  Cy 1,790  T-6h coeee

27dece Loren Muir 16 .. DU veee eerer D ad e 1,250 T-6b

28cdd Edith Lonney 60 2k B reee  sseee veee DS S Qd . 3,520 T-6h ceeee

31ladd Floyd Preston 818 3 Dr 1953 Flow 7-16~63 D,S ... Kd J 4,840  T-6h ceess  Yield <1 gpm.

32bbb Wm. O, Hills 1200 3 Dr  +ee. Flow D .. ..

33bee Edward Krueger 50 20 B cees covee evse D G Qd Cy ereetes aeaan

33ced Rice Bros. 60 36 DU ceve  onese vees DS ... Q4 Cy ceees  secesse seees

3laaa Loren Muir 640 21/2 Dr .... Flow vese D, .. K4 .. vesss  sassess seees Pu

3kdab Elmer Schneekloth 6L0 N Dr 1947 Flow 7-16-63 D,S ... Ka . ceves  eessese seses Yield 2 gpm.

35¢bb Wm. Peterson 640 3 Dr ... Flow 7-16-63 D,S ... Kd . wesee  eeveees seses Yield 4.0 gpm.

36ced Donovan Astrup 75 20 B veve DS s Qd J

1h2-ko

2baal Joseph Reierson 175 2 Dr 1950 10 6-14-63 D,S ... Qd .e vesss  sessses BT6

2baa2 vedosee 138.0 3 Dr  .... 17.65 10-28-63 U Qa . veese  seseses 876 MP 2.65 ft above ls.

3bda Trygve Risdahl 140 3 Dr 1957 10 6=14=63 DS ... Qd .e 2,190 6-6L 879

haba Wayne Thurlow 120 2 pr o .... 20 6-14-63 D,S s Qd .. cesse  sesesss BT9
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(1) {2) (3) (&) (5) _(6) (1) (8} (9) (10) (11) (12) (13) (1)  (35) (16)

142-49 Cont.

add Deane Barker 150 3 Dr 1955 ... i D G Q4 .e 760  6-6L 881
8beb Kenneth Larson 168 21/2 Dr 1943 1S 6-1k-63 D ves Q4 . ceves  eseeses B81
9dce Donald Wieers 120 3 Dr se.s veeus vese DS 3 nd CY  deeis eseseas 881
1ldde Jeland *elbostad 187 3 Ir cees 50 A-13-63 N,8 5 Qa Cy cesee  sescase 867
12bab Renny Ohnstad 162 3 Pr 1050 20 6-13-A3 1,8 ... Q4 .. ceaee  eseeess  BT5
17bbb James Melander 130 . Dr 1953 15 6~14-63 N .. ad e eeees veevess 882
18cdd Benny Nedrepo 2hn .. Dr 1955 20 6-1h-63 D N ad e L,680 6-16-65 88k cC.
19¢cce Henry Wischer 210 3 Dr 1945 27 6-1h-63 D ves Q4 J ceee  seeeess B85
2hdac George Sebestl 185 3 Dr .... 20 6=1k-63 D G na ve vesse  eeesess 881
25bda Robert Richards 121 3 Dr .... 60 6-14-63 D G Qd . teses  sessees 881
26baa Ohnstad Bros. 125 2 Pr 1962 28,75 10-28-63D,5 ... QA 5 1,610 6-16-65 880 MP 0.9 £t above l1s.
27dde Severin Ohnstad 1k ? Dr 1935 18 6-1h-63 D cee 24 e [ reveras 881
28dde Jerry Costello 160 .. DE vene  seens n s nd e ceese  eseses. 882
30ced Wilma Stair 110 2 br 1939 35 6-14-63 D vee Qa T 4,050 66k 886
32dad Binar Burinzrad 228 . Dr 1956 28 6-14-63 D,8 ... .e .. 5,610 664 885
35dad Wm. Thnken 115 . Dr 1956  ..... ceee. DS L., 0a .e 810 6-64 881
142-50
lbce Barker Bros. 200 I DY eeve vrees vees D aee Qd cy reese ceeenns 888
2bbb Cecil Barker 180 Y Dr 1962 ..... D E N4 Cy seere  smessss 801
2dab Great Northern Railrosd 107.00 6 Dr = 1924 12,02 5-8-63 ... s Qd .e eeves  eesesss 888 L.
3bba Barker Bros. 275 3 Dr 1950 10 7-9-63 D,S S Qd Cy seere  asesess 895
3bbb Test hole 3100 355 . Dr 5-2T7«6b ...u. T .. .o ceree  eeeeess 895 L, E.
5bbb Robert Krueger 208 3 Dr 1956 7-4-63 D,S S 0d Cy ceers  sessess  O1h
6dadn John Stimmal 196, 3 Dr 1953 15 7-4-63 D,S S Qd Cy veses  eeeeses 911
Taas L. A. Meyer 165 2 Dr 1939  ..... oo D 3 qd J 5,590  6-6h4 911
8aabl Arthur Burley 337 2 Dr ... 14,55 T7-9-63 U e .e ceves  esssses 905 MP L.20 ft above ls.
8aab2 vedo, ., 3k2 4 Dr 1959  ..ee. veee D s .e s 2,140 6-16-65 905 L, C.
10aad Edison Colwell 180 2 Dr 1953 ..... [N u s 0d Cy cevers  sessees 893
1llece E. L. Burley 200 2 Dr ..., 12 7-12-63 D,S s 0d cy 1,290 6-64 892 Well rept'd to flow
1hecec Taft Burley 230 I Dr 1953 12 7-12-63 D,S [ Qd Cy ceere esesnes 890



1) (2) (3) () (5) _(6) (1) (8) (9) (10) (11)'(12) (13) (1) (315) (16)

1k2-50 Cont.

15cad Dusne Sullivan 221 L Dr 1953  .e.ee. vees DS s Qd Cy vecve  seseese 896
16aad Alex Zimney 247 2 Dr  .... 10 7-3-63 D s Qd Cy cesee  esesess 098
18cce Kent Hodgson 200 3 . Dr ... eees DS ... Qd cy ceces  eseeses 918
19acc Clarence Classon 80 3 DY  eeee veee S P Qd Cy 1,220 6-64 916
19bec Rudolph Classon 120 3 Dr 1962 eees D,S G Qd Cy 3,790 6-16-65 921 C.
21ecdd Barbara Burley 136.0 3 Dr 1959 7-1-63 S el nd Ccy 902
22cdd Robert Haworth 190 3 Dr 1948 conos cens D,S s 3d Cy 897
2kveb Dima Waterfall 180 3 Dr 1959 ..... esee DS .. Qd Cy ceeee.s 8B9
26cbb Guy Bush 230 3 Dr 1952  .ovse eees DS ... Q4 Cy eeeeass 893
27dec W. F. Eggert 200 3 Dr 1960  ..... D s Qd J veeesss 896
28add Alice Hodgson 385 3 pr 1948 ... vees D,S s <] Cy 898
29bab Victor Pacholke 217 3 Dr 1961  ces.. ceve D s od cy 910
30cbe Rey Anderson 222 3 Dr 1962  ..... veee D,S 8 Qd cy 918
32add Warron Walkinshaw 190 3 Dr 1957  «eeee D od cy 90k
33dde W, F. Eggert 285 1 Dr 1948 ..... eees DS S nd J veees  seessss 901
35add Ralph Burmeister 219 L Dr 5-25-60 15 5-25-60 D s Qd s 4,770 6-16-65 891 L, C, Yield 75 gpm.
1k2-51

2dce J. Burgum 85 3 DY  ceee  seves D 8 nd Cy 937
5¢be £llen Murch 201.0 2 Dr  .eee 5.20 T7-16-63 U nd .e veses MP 2,1 ft mbove 1ls.
6ech Melvin Nyberg 135 21/2 Dr 1950 15 T-16-63 D s Qd d

9aad Gunard Pearson Loo 3 Dr 1930  ..... vees DS S Kd J cesee

9cea August Velson 156 3 pr 1961 10 T-16-63 D,S S nd J
10bba Randolph Moen 250 b Dr 1961 ceves ceee D ] Qd J 912 931
1lede Cedarberg Bros. 122 3 Pr 1960 ... vees D ves 24 .e cesse 939
12baa Frank Waxler 134 h Dr 1937 20 T-16-63 D,3 S ad Cy reses 919
13bbe Vilmer Zirmerman 110 3 o SR eees DS ... nd Cy 929
13deca Carl Swanson 230 I Dr 1937 ceees cess D, 8 4 Cy PP 923
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(2)

(5)

(6)

(8)

(13)

(aL)  (15)

116)

Alvin Wilson
Harold Quaife

H, B, Farnham
Joe Pelter
George Parkhouse
Yelvin Z2immerman
Sam Tako

Pauline TLeko

4. ¥, Gogolin
Rollo Winings

Dorothy Purgum
Fmil Twen

“m. Senn

Hyrtle Wiesbach
Rello Winings
Halter Pearson
K. Dickson

Fred W#illiams Jr,
i, 7, Gale
Irving Rratholt

Clifford Rosendshl

Ben Frost
Fdward Steffes
Vernon 3mith
Herbert Johnson
Rudolph Grieger
Fred %illiams

[CARVSRIVESY g R ]

w
=

=

3

br
Dr
Dr
Dr
Dr
Dr
il
Dr
Du
Dr

Dr
Du
Dr
Dr
hr

Du
Du
hu

Dr
Dr
Dr
Dr

v
Dr
Dr

1938
1948
1920
1953
1953
1955

veoe

1951

1929
19ks
10952
1951
1957
1952

see
R
eree

cese

1958

6=T-58 12k

12
10
19

veeas

ceran
teees
Flow

L-93-63 ,,...

3

7-16-63

T-16-63
T-17-53
7:i3:63

T-17-53
T-17-63

6=7-58
7-17-63

T=17=63

7-17-63

srae

A=18-63

ceee
sese
s
vevs

T=-11-(3
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K21

a4
nd

900
1,980

930

seena

1,070
3,570
2,440

960

sesee

cescees sreen

6-16-65 ..
6-16=65 .....
[ TN
veeses. QLA
teseses  9U3
seeeres  9BO
seassen 936
76k 939
cevenen aky

6-16-A5 ,,...
T=6k
T-64

T=6h o
verevese 931
ceevrae a1
9-6L veens

sesssee seere

cevseee vevee

vevsense tvass

Seseste sesme

9-hl cevns

C, Yield 2 opm,
C, Yield <1 gpm.

Yield <1 ¢pm.

Tupply rept'd I,
M2 at 1s, supply
rent'd T,

«edOeas

Yield {1 epm.

lte



(1) (2) (3) (L) (5) (6) (7 (8) (9) (10) (11) (12) (13) {1h) (15) (16)

142-52 Cont.

1Taaa Lloyd Williams 180 3 DI  4eee 4,3k 10-30-63 D, ... Q4 Cen 6=25-64 ,.... MP 1,65 £t sbove 1s,

18ada Edne Sommerfeld 210 3 DI ceee  sesee eeee D,S s Qd cy 9-64

2ldee Charles Viestenz 23 k2 Du  sees cese D ves Qla J cevssen

22add John Lako 200 3 Dr  seee eees DS 8 Qd cy- L.

22daa vedOues L85 . Dr T7-63 s Kd ve L, Well destroyed.,

23dbe -7 1k0.0 4k 1/2 DPr 8-10-63 eese DS S8G Qd Cy L, Yield 1k gpm.

2kboe Viliage of Arthur 176.0 6 Dr ... 46,34 72462 U W .. ecesce  seses MP 1,2 ft above 18,
Well abandoned

2hbea ee@044s 189 8 Dr 1961 53,24 k-l-64 P, .., Qd T 8-k~61 eeeese MP 1,7 £t above 1s,

25ubd Elmer Wilhelm 180 3 Dr 1950  ..eee sese DS ... Qd Cy

29dce Herbert Schultz 199 b Dr 1953  .eeee coes D “oe Q4 Cy

30dce E, Mergner 50 24 B veas  seves coes 8 vee Qd Cy 9-64 cesee

3lcee Gerald Viestenz 207 2 Dr  seee ceses coes D S Qd Cy sevenes eeees Supply rept'a I.

33ada Edward Steffes 178 3 Dr 1951  .eee. vess D,S s Qd ¢y

35abb Clark Lincoln 130 k Dr 1929  s.eee 8 s Qd (4 1,090 9-64 veves eeDOLse

36cbb Wm. Boettcher 148 I Dr 1959  seees D s Qd cy eveee esesesse  sesee «eDOsos

1h2-

IFEZ}‘ Test hole 3130 317 e Dr Tu2h=6l ... T .e . seese oseesses 1,052 L, E,

1daa Lee Lavyer 36.0 36 DU ..es 5.00 T-8-63 u Qd .

3bde Ervin Berndt 50 36 DU vees  caese veee DS .. @ oy 1,020 9-64

3dad ved0ses 32 24 DU eeee  sevee eees DS L. Qd Cy

heee Wayne Kyser b5 3 DI  +seee  conse eses DS S Qd Cy eserr seresee  ereve

S5ada Frank Ferguson 300 2 Df  seee  seose sees DS see .e J 4,000 9-6L

Tadd Hulett & Berg 80 21/2 Dr 1958  .eese eess D,S s Qd Cy sesesce  seses

8dad W. R. Kyser k1 2 Dr  .eee vese D s Qd Cy veseres  seees

1lleed Willis Schroeder 20 16 DU sees D Qla Cy

13cdd Eunice Iven aee 3 DfY +aes Flow T-8-63 s cee .e ve vesssos  eaves

15cha Harry Albert 57.0 18 B eses 35.80 T7-9-63 D,S s Q4 Cy eeeee ecossces  seess MP 2,2 ft above 1s,
supply rept'd I.

16ada Wm, J. Jenkins 30 .e Df  vees  osese D Qd J

18dad Mosher Bros. 65 2 DP  seee  oseee vesee DS .. Qd ¢y
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(i) (2) (3) () (5) _(6) (1) (8) (9) (10) (1) (12)  (13) (14)  (15) (16)

142-53 Cont.

20cdd Louis Rieke 55 2 Dr 1951  ..... cees D8 s nd T 894  11-5-6L C.

2lcdd Robert Schroeder 65 h DY eana ceves cees D ces ad Cy erense cesenve

22daa Melvin Kopp 56 2 D vvee wenes veee DS L. od Cy veess  sasesss

25cde Earl Franke 3L0 b Dr cene Flow 7-8-63 3 ees .o . cease sevevee Yield 2.0 apm.

278aa Thomas Tate 20 L8 DI veee eeees eees DS e MQMa T vesse  eemeene Supply rept'd I.

28cdd T.° 4. Morrow 68 2 Dr 1938 ..... eees D,B 8 od Cr

28ade Ted Gode john : 90 2 br 1958 30 7-5-63 D,S s od Cy 1,160  9-6k

30dde Ralph Kephart 145 3 DY tevee seees veee 3 d Cy 960  9-6h

3lebb Harry Brown 120 3 Dr 1955 ceeen eses D,S S 2d Cy ceene veasane

32abbl Wayne Rerndt 80 2 DY eene sesss sees DS s na Cr

3%abb2 ..00... 120 3 ee  10-10-63..... cees  D,S S 24 Cy seves  snseesv seses Lu

33bbb Test hole 2345 168 . Dr 6=B8=65 ... T 8 Qd .e vesse  seesees sesee L

3khecda Harry Albert 60 2 Dr 1960 ..... S S Qd Cy

35bbe Fred Peach 10 8 3 ceee emees D Qla J 1,510 9-64 eeese Supply rept'da I.

36abb L. F. Chatfee 1k R eeee 15,10 1-22-6h U .e .o veees  sessese sesse MP 0.5 ft above 1s,

36add Tohn Grieser 20 .e D2 sene  sanes sess DS 8 @la  Cy

36cdd Dalice frieger 513 3 Dr 1963 Flow e S .. . veese  sessess seses L

Li2-5h

1bbb Test hole 3129 160 11/ Dr T-22-64 T.48 T-30-64 O S Q4 . 543  11-6-54 1,180 T, €, E, TH depth
L7 FL, MP 2.0 ft
above 1ls.

2¢ced Alfred Huso 66 3 DE ceen  seese D % Cr

3cbb Robert Eastly 100 2 Dr 1957 eeeer . osaes DS L0 né Cy 810  9-6L teens

Lapa Tone McClellan 113 2 Dr 1950 ..., D ad 4

6ddd freat Horthern Railroad 12k 8 Dr 1936 13.7R 2-k6k RR ... a4 A teeve  seweees ssess L, MP 2t 1s.

Taah Melvin Moen 80 2 Dr 1953 ..... eees D3 8 od T 800 9-6h4 ceens

8aab Henry Suhr aa 2 M e PR cees D,S S 94 J conee

8ddad Test hole 3125 100 11/k  Dr T-20-6Lk 23,21 T-30-6h 0 3 nd . b7h 11-6-6L 1,189 L, C TH depth 25T.

10ded T, E. Thompson L7 2 DI eree seane veee DT L. 29 Cy

12d4dd Rudolrh Griezer 120 2 Tr vdee cevee P 1 ad Cy




(1) () (3) (&)  (5) (6) (1) (8 _(9) (10) (31) (12) (13) ()  (15) {16)

1h2-s5k
1hbac Ralph Thompson 175 3 Dr h-15-6k4 ..... eees DS s Qd Cy cevee  sevsses
17abb Harold Nelson 110 2 Dr 1962 ,.... .ess D,S s Qd J
20cee Hall Bros. 92 3 Dr 1957 «.e.e eses D,S S Qd Cy
23daa Alex Punton 90 21/2 Dr .... 30 7-5-63 D s aod J
25¢che M. Warmington 136 . Dr 1955 seese  sees D ... @ 7 869  11-5-64 c.
26beb Mabel Hassing ko 3 Dr  cees  eeeee D vee Qd Cy veees  seceses
29daa John Anderson 34 2 Dr  seee coese DyS  eee Qd Cy T20 9-64%
32bda R. M. Brock 125 3 Dr .... voess DyS  eee Qd Cy PR cesveee
3haad Test hole 2343 90 11/ Dr 6-7-65 18.hg . 0o s Qd J 1,120 6-9-65 L, C, TH depth 115.5
) ft, MP 2,45 above 13
3kbeb Norman Alm 150 2 Dr 1955 ..... eees D,S s Qd cy 780  9-64 veeee
35daa Ralph Cameron 160 . Dr' 1961 ..... ceee D ves Q4 oy verse  sessses  eemes
1h2-55
1bba Test hole 3124 96 11/4 Dr 7-20-64 29,70 T-30-64 O s ad .e veees  eeeesss 1,184 TH depth 137 ft,
" MP 2.0l ft above 1s.
2aab Riney Reger 8o 2 Dr  eese cene D ves Qd Cy 1,360 8-6k
2baa Harry Unsted 85 2 Dr 1951 D Qd J 1,330 8-6h
heab John Baasch 3k.5 33 Du .... 11.22 12-3-63 D vee Qd J sesse  cesesse MP at 1s.
6dad Harry Davis 2k 33 DU sese  seeee  ~eess  DyS ... od J 1,900 8-64 eesss Supply rept'd I.
8cbe Wm. Subr 23 2k B D S Qd J 1,940 8-64
8aad Frieda Suhr 800 3 Dr 1919 Flow eees DS ... Ka . 5,530 6-25-6L  ..... C.
11bab Earl Davis 70 21/2 Dr 1950 ..., D s Qd J 1,390 8-6L
12bee Wesley Retterath 80 3 DY ceee  esnes ceee D .es A J eeses  sessese  ecese
12daa J. Harbeke 96 2 DI  seee  aevee D S Qd J 1,290 8-6L
1kdaa Dwayne Davis 87 2 1/2 D cier eeses vees DS s Qd J 1,320 8-6h eees
18a4d Ieo Lammers 57 2 Dr  seer o eeens ceee D S d cy 2,10 8-64
26baa Test hole 3122 107 . Dr T-17-6k4 ..... T .. . ceves  ssesess 1,161 L, E,
28acc Chester Tysdal 700 I Dr  .... Flow T-1-63 U ces Kd .e 5,280 B-6L veess Yield 1.3 gpm.
30444 James Zerface 16 22 DU eeee  eenee vees D s Qow T 1,640 8.6y vesss Supply rept'd I.
32baa Blanche McInnes 20.0 36 Du ceee 12.50 7-1-63 D,S v Qow Cy . P cessnss vesss MP 1.5 ft above 1ls,

Supply rept'd I.



_ () (2) (3] (1) (s5) (&) (1 (8) (9) (10) (1) 2y (13) (b))  (15) (16)

142-55 Cont.

33hba Test hole 3126 107 ve Dr  T-21-64 ...,. T . . veeeees 1,109 1, B,

3bdac Charles Jannsen 29.0 18 B cees 16,02  2-L-f4 U vee Qd .e 2,320 8-64 ceses MP at 1s.

143-k9

2dac James McAndrew 171.5 2 Dr 1939 11,93 10-31-63 D cee 24 J RPN tevenne 8Tk  MP 0.7 ft sbove 1s.

6eee Christ Anderson 150 .e .e veue 6 6-12-A3 D ces ad e 710  6-6h4 882

Tdce Louis Grage 280 ‘e Dr 1935 10 6-13-63 D vee nd .e seses  erveese  BB0  Rept'd unfit for
drinking.

8abh lewie Jalbert 150 .. Dr 1958 10 6-13-63 D vee Qd T [ (44

8ced Louig Graee 133.2 2 ... 20,05  10-31-63 U vee 2d .. cenee cessnse 878 P 0.65 ft avove 1s.

9dac Carl Ellenson 123 e Dr 1910 8 A-13~53 D cee 2d (o4 ceeme  ssesess  BT6

10bob Emil Ellenson 125 3 Dr ... 20 6-12-63 D ces nd .. A 11

10dda Albert Anderson 160 2 Dr 1920 ..... cven D e 2d cy 4,920 6.6k 87k

1lada 3, H, Hogstad 145 2 Dr 1885 15 6-12-63 D 3 14 Cy PP 875

15daa Johnson Bros. 145 .. o 1953 35 6-1353 » cee nd Cy ceers  seveess  BTh

16cde Alan ©llenson 143 2 Dr 1935 20 6-1363 D,8 ... 2d I P - 14 4

19cce Lindgren 3ros. 108 ] Dr  19h2 5 f=13-63 D, S .., ~Aa ny 1,590 6=l 882

20cch Walter Durkon 119 .. o 19k5 ..., ... DS L., 24 o 1,910  5-6h 379

22dda Lloyd Tougneed 120 . Dr 1950 20 £-13-63 D cee nd T tesee  seesess  BT6

23bacl G. A. Larson 250 . DI vive aveee eees DS L. 0d Cy veess  weeeses 872

23bac? R L T 271 .. Dr 1963  ..... nd .. ceses  sesesss  BT2 L, well destroyed,

25cda Harold Malen 220 .e N 19hh 6 6-13-63 D ves na J PP ceseses 876

26daa €. 0. Swenson 1bh 2 Dr u.e. 10 6-13-63 D vee 24 A ceeen [ 1 ()

27cdd Ntto Hual 22k .. Dr 1956  L.... D 24 T P s 144

29ccb Robert Bell Lo0 .. TP seee eenee . D ves .. Cr 8hn  A-6h 230

30cad Arthur onson 440 k DT a.e. 150 6=13-63 D ces ve Cy 4,980 #27-65 883 C.

33bee Test hole 3101 265 .. Dr 5-2T=6L ..... T . .. eeves  seseee. 376 L, T,

33cad ¥ils Burinerud 150 .. Dro 1953 ..... seve D3 L., nd .. vesee  esess.. 880

3bdda Hilton Aasen 1L .. Dr 1955 1% §-13-63 D ‘e o] T veres ceveees D78
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(1) (2) (3) () (5) _ (F) (0 (a) (9) (10) (11) (32) (13) (1%) __(15) (a8}

14350

2ceb Nsesr Lindoren 1ns 3 D10k L., cees n B el Cy 1,60 6-6) 391

Ibac Gunkelman Elev. 220 h pr 19hT ..., cees D S nd Cy veevs  eseeees B2

Sbab Grathman Bros. 535 3 Dr 1959 3 7-11-63 N,8 S <d Cr ceees  eeseess 903

6bab G. Y. Dockson 65 3 Dr 1948 2} 7-11~63 U a3 nd .. ceeee  seseees 921

Tdaa George Haworth 80 Y DP  eese  evees eess DS s Qd Cy veess  seesses 916

8daa Prancis Foster 320 3 Dr 1960 15 7-10-63 D,S S e Cy ceess  seseess 901

Ocbe Laster Satram 235 3 Dr 1960 PP RN D,S S ad Cy cveas csssene $50

1liecbb V. B, Linderen 120 3 Dr  1OWT  ..... cees n,S S N4 Cy 2,280 A6l 820

1kabb Hanna Skunes 200 2 DC seer venes u 04 . veees  seseees 889

1hdee L., M. Lawrence 130 3 Dr 1880 ..... U 24 e seses  esseses B90  Rept'd to have flow-
ed until 1948,

16dad Arthur Woitzel 103 2 Dr 1959 3 7-11-63 D s Qd Cr ceese  eweeses 896

1Tobb Daniel Backstrom 320 3 Dr 1961 18 7-10-63 D,S ... . Cy seses  sessess 919

18baa Blake Humphrey . 335 i Dr 1918 ..... vese D,S s .e Cy ceeas  sasssss 916

19aba, George Stockman 80 3 Dr 1959 13 7-10-63 D,S S Qd Cy 572 927 C.

2laaa Conrad Woitzel 280 3 Dr 1958 ..... vere 3 s Qd Cy eses 897

22ccd J. Hestbeck 125 2 Dr 19k0 ..... D s Qd Cy cesse 895

2hcbe John Brorson 220 2 Pr 1950 ..... coes D res ad Cy R 888

25bee Stirling Bros. 186 3 Dr 1938 ..... reee U s nd Cy ceees 887

26baa M. H, Gifford 110 2 Dr 19k 12 7-9-63 D S Qd J vaces 880

28abb Gus Woitzel - 153 2 pr 1939 2 7-11-63 S S Qd Cy cesss  seseees 899 Well rept'd to have
flowed when drilled.

29daa Elmer Woitzel 370 3 DX veee venas eees DS S ees  Cy k,910 L4-27-65 902 c.

30bab Wm, Grage 60 y Dr 1956 20 7-11-63 D,S S Qd Cy 5,090 6-6h 922

3lececl E. Biwer 28 36 Du  .... 3 7-11-63 D,5 ... Ala Cy 4,980 6-64 922

3lecee2 Test hole 3099 455 .. Dr S5-2h-6kL ..... coes T cee . .e veses  eeessss 923 L, E.

32bed Johnson Bros, 80 2 Dr 1943 ..... eess D,S S Qd Cy cesee  ceesess 912

32dcd Carl Carlson 365 2 Dr 1950 ..... cees D,S s . Cy 1,090 6-64 905

33bab George Adamson 2ko 3 Dr 1937 ..... u S Qd Cy ceeee  sssees. B899

3kada Howard Dullum 200 2 Dr 19%2 10 7-11-63 D s Qd cy seess  sseeees. 892 Supply rept'd I.

35ced Ellis McConnell 250 3 Dr 1950 ..... voue D s ad Cy seess  weesses 891



(1) (2) (3) (%) (5)__(5) (1) (3) (¢} (10) (11) (12) (13) (1k) (15} (16
143-51
Ivaa Rudolph Rosenau 125 3 Dro 1955 15 7-16=63 1,3 3 nd cy 1,930 a7
ldde L. 5. Radebaugh 150 b Dr 1055 ... e D,3 g ad o 1,180 a7
Acoch Aurust Judisch 370 kb or Lee. Tlow 7-12~63 U. cee . .e vevun vesene aeess  Yield<1 epm.
Teed €. Dy Mepuley 117 3 Dr 1062 5 T=12-A~3 D,5 7 nd . cenes teesee eeses
Bdce Anderson Bros. 98 2 T 1960 ... ceee U 5 na . veaan ceerse seves
11dba Hauren Bros. 275 L Dr ... 10 7-16~3 0,5 _ ... nd cr vesee . . 9k
12has Berton Graalum 125 3 br 1956 30 7-16-63 0,5 3 2d Oy ceeee . . 218
13ada Torman Griffin 500 N Dr ... 30 7-15-63 D,5 ... #4 o 7,700 8=tk S1g
1kaba Fred Quittschreiper 200 y DY seee [3 T7=-17-A3 D& ... o .. ceees  esenas 01k
15444 Ann Hull 300 3 Dr 1959 7 7-16=63 D, 3 .., A \op eaer  esuees 211
18de4d Bernard Holes 352 I Dr 1963 Flaw eees DB L. .. S h,oto bhe27-65 911 L, C.
19cbe “urray Baldwin 370 kL Dr 1942  Flow 7-12-63 S ven . . cever  weeses 959  Vield 3.0 gpm.
21cee C. R. Henson 60 32 Du 1900 25 7-12-53 D,8 ... 4 5 2,710 8-6k 930
22aad Hans Peter 95 3 Dr 1937 12 7-15-63 D,S 3 nd oy 1,360 85 916
23baa Gust Johnson 500 11/2 Dr ..., 6 7=15=63 D,3 ... ¥d . teese  seseee. 916
3na4ad Melvin Tden 199 2 Droo19ks ..., T G 4 Cir
3I2asal Yarvey Madsen 118 48xL8 Dr Leee 1167 10-29-63 3 e nd Cy ceres vesasns ssens P 1,0 7t ahove ls.
328882 vedOuas 1Ls k Dr 428258 ,,... ] 3 A o teere  seesses srees Ty Yield T epu.
32bee Louis Sutton 450 3 Dr 1955 7-12-63 1,5 3 (G| Cyl ceves cesecne euses .
334341 Test hole 3102 117 .. nr .5-28-6k _.... 7 nd .. veess  sesssss 925 L.
33dds2 Test hole 31024 135 .. Dr 5-30-6k ..,,. "‘ 4 .. veees  eeseess 925 L.
3kecee Test hole 31028 138 . Dr G=2-6k ..., ™ 4 . cnass sesesss 925 T
2k4g4 Robert Schroeder koo b 2 ceee DS L. .. cy tevse  sesnses 925
35daa Roy Rell 225 b Dr 5-2-58 2% 5=P=58 1,5 8 Qd g vesse  eessses 022 T, Vield 49 eom,
1L43-52 :
Tiedd Emma Stibbe 515 3 Dr .e.. 10 6=18-63 S . Kd oy hokon 10-6h L.,
Ssaa Arthur Rasmussen 6ho L Dr 1954 60 6-18-63 @ . Kd T k,100  10-64  ..... Rept'd unfit for
drinking,
6add Kay Xloth 18 ShxSh ™ ..., 6 6-19-63 D, ... Qla  Cy
Baad Clyde Larson 16 48 3 veeee sases e D cee fla  J 1,060 1064 ...
9ada Carl Olson 28.0 36 i ..... 12,00 A-1R-63 U e Cy

h



(1) (2) (3) (k) (5) _(6) (1) (8) (o) (10) (11) (a2) (313) () (15) (16)

1h3-52

Jedd Farl Amel 400 2 Y ties aeeae vees Dr .. oy 3,300 10-64 ...,

12ede Howard larsen al Y nr  9-5-£3 12 9-5-63 D cos nd A reses ceseees meaes T

12cdd Victor lLersen 35 ‘e Du e PR ceee “ e Nla Oy ceens cevneve veees

13bce L. O. Lane 12k 3 Or 1955 cesan cees n 1t Cy cieen ceevees saesa

1keda Albert Peterson 1k5 3 DI eses vesre vees D e na Cy 1,250 1n-6L ...,

15aad Eroma Stibbe 500 3 Dr 1959 A $=18-63 3 eee KA oy teeee  seasase seses  ReDt'd corrosive.

1Tcée 7. Redman 2h,0 k8 Dy ..., 11,00 £-10-A3D,S ses a Oy R AP 2.0 ft above 1s.

18baa Hudson Bros. 5.0 .. oLl 6.50 65-19=63 D 3 fla  Cy ceens Supnly rept'd I.

18344 Rolland Doe 20 60 Du cene n 6-19-53D s v Sla cr ceeee

2laas Kerl Schmusser 165 2 r ... 20 $-10-63D,8 cee nd R veves +.DOu.s

22aad Serl Maker 160 3 r 1953 cesee ceee Dy < 0d Cr cions sescees sssne

22ecde Dwight tarvel 411 2 Dr 19b7 creee cone 3 o .o R oo eeessse esase Tert'd unfit for
drinkine.

23bda 3ertha Horanson 30 36 DU eeee aneee vees D 4 Ma Oy

2lhebd Llord Otteson 2 b8xk8 T eese ceves vees 3,3 3 le Oy ceeee teeesee 963

25¢ced Ruth Warner ka0 .e Pr L... Flow cees B ‘e ¥a .. veane cecanae sasee

26cbbl Elsie Ieidal 160 . Dr ... PR ceee J cee e o cevas cressee soswe

25¢cbb2 +eG0uvs 18 . 5 W eise D “ee fla O tesse  seessse seess Fent'd to co dry
oceasionslly.

2Thaa Srnest Maker 17 18 o 5.0 6-17-63 U . nle Oy cense creeces sases TP 1.0 Ft above 1s.

27cbb Clarence Martin h9o L Dr  .... Tlow wees S ves Xd . eses Cenvies seees

28ced leslie Powlison 27 36 )1 ceee . vees U P 2la Oy ceves esecse sesan

30baa Georze Burchill 150 2 Pr .... TFlow cese U ver ¥d .. P Neesaer seses

32cbb H.H, Worsley 145 2 Dro 1936 ..., cees D8 2d Cy

32dna W, C. Peterson PR 5 Dr ... ceses veee D 3 24 Cy ceaes eseaee senes

33aha Rey Martin 392 I Pr 11-1-61 3 11-1=610,3 3 .. T L4890 11-5-6L ..... L, 7, Yield 100 gpm.

35ada Lloyd Martin 108 72 S 1 PN vees D8 ves na i feeee sesesen sensn

33dda Tast hole 3131 272 .. Dr 7-25-04 ..... cees T . .. eeres aeeeess 09,0 L, 7.

(¢



(1) (2) (3) () (5) (6) (1) (8) (9) (10) (11) (12) (13) (ah)  (5) (16)

143-53

laba Bert Ban Zee ks 2h B cese  sesss cees D ves .. J sesee  aeseans

2abb Wilmer Moen b2 36 Df  vess  seees veee D ces .o J cever  eessene Supply rept'd I.

kedd Albert Amb 100 3 DI  eeve  eoees eeee DS ... Qd T 1,190  10-6h

Taba C. J. Ahrlin 31.0 48 DU eaes 8,00 6-21-63 D . Cy veeee  savesss sesss MP 1,0 £t above 1s.

8daa Orville Satrom 80 6 Dr ..., 3 6-20-63 D G Qd .

10bbb Borund Bros. 70 4 B ceas 12 6-20-63 S Cy .e

10dde Rubin Borud Le8 2 Dr 1951 Flow 6-20-63 D,5 ... Kd .. 4,450 10-64 .....

11dac Alfred Johnson 14,0 48 Du  ..u. 7.00 6-19-63 U Ala .. ceeve  smsesces seses MP 1,0 £t sbove ls.

12bdd James Borud 446 2 DI  .... Flow 6-19-63 D,S ... ., ..

124dd Harry Grage 19 36 B D Qla J 2,740 10-64 ..... Rept'd unfit for
drinking.

13bbb George Benzmiller 22.0 Lo Pu ... 10.00  6-19-63 D,S ‘oo Qla Cy ceean cetsvee seees MP 3.0 ft mbove 1ls,
supply rept'd I.

15edbl W. R, Stibbe 24 36 Du 194k ,.... vees DS s Qla Cy seeee  essvess seses Supply rept'd I and
unfit for drinking.

15¢db2 .edo... 60 . Dr 1962 ..... eeee D SEG ale .. 1,630  11-5-64 ..... C.

16¢be J. K. Miller 135 2 DI veee  seoes vees- D,S s Qd Cy 550 10=64  .....

17abb Carl Richtmeier 80 3 Dr ceee R ceee D,S cos Qd Cy ceees cesense vesse

18asb Lavrence Benzmiller 36.0  L8xki8 Du  .ees 8,00 6-21-63 D . Cr ceees  esessss ssees MP 0.9 £t sbove 1s,

19bbb George Schur 160 3 Dr ... veves cene D cee Qd J ceeen eseens suves

20cdd S. N. Rosevold 100 2 Dr 19L0 30 6-21-63 D Qd T

2lasa Evelyn Meyers ks 48 DU veee  esase D . hs

22aaa George Dickson L6 60x60 Du 1907 T 6-20~63 S .. Cy veese  swsssss seews Supply rept'd I.

22ded Ole Robberstad 20 2L B see. 12,0 6-20~63 U Qla Gy tiees  sessess sess. MP 1.0 Tt above 1s.

2kdad Georse Burchill Lht 21/2 Mr 1937 Tlow 6-19-G3 D,S ... .o . veveres svees Yield 15.0 gpm.

25aAa vedou.. 48 20 ] 7 6-19-63 D .. T 3,550  10=h4 ,....

26ddd George Dickson 15.0 36 |2 6.00 6-19-63 U Nla Cy veves  enesess seees  MP 1,0 Tt above 1ls.

2Tbed Arnold Albert 60 3 Dr 1962  ..... vee. DS t] .. Cy

27ddb Elmer Herold 75 3 Dr 1952 .i... D Qd T

28bda Paul Stibbe 521 3 Dr 1962 100 6-20~63 S xd Cr h,150 10-6k ...,

31dde John Vos 30 2 Dr 1957 s.u.. D .. J

3kbde John Conrad 20 3 Dr 1955 L.... n Nla T

3kdad Cledith Dows 23 I Dr 19hk7 ... ceee 3 3 nla Cyr P cesered seves
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(1) (2) (3) (4) (s) (6) (7 (3) (9) (10) (1) _(a2)  (13) (b}  (15) (16)

143-5)

2abb Pauli Olstad 1h1 2 Dr 1955 ..., vees  I,S 3 nd (2.4 9ko  10-64  .....

5ada Carl Johnson 56 b D' vves eenss eees DS S 0a Cy 800 10-6h  .....

fadd Alvin Langdahl 75 2 DFY  vees  eenee vese DS s ad Cyr

6cea Anton Drogen 65 2 DY eees reses veee DS s 0d Cy ceses

Raaa Arnold Ericksen 65 3 r o .... 25 6-2h-63 D,3 820 2d J

11dde George Jefferson 120 2 Dr cesee vees DS o na Cy 960  10-6L  .....

12aes Ronald Kylle 60 2 Dr 0,8 0d T ...

18ecdd Yvonne Bover Lo 3 Dr eees DS nd Cy sesse

20dcd R. Grohn 120 3 Dr ..., ceees seses D,S < ad I veane vesse

23bba Wri, Larson 120 ? Dr 1956 30 6-21-63 D,S a nd T 920  11-5-64 ..... C.

23cee Ella Port 134 2 Dr 1961 ... ceee D L., Qd J

2kdce Mike Amb k2 2 DI veve  seose U 8 Qd cy ees eesee

26ded Wm. Conrad 20 3 Dr 1962  s.... D S Qd J 1,500  10-64  ,...

28dce James Noble 120 2 Dr ..o cevoe eses DS S nd T aeecens sovan

29cec Albert Johnk T2 2 Dr 1956 30 6-25-63 D S Q4 J seees  sesasss seeee

30bde Max Walz 70 2 Dr ... euves eeve 1,8 s nd cy

31bdd Village of Page 121 8 Dr 1962 23.95 12-3-63 P,S S Q4 T 869 11-5-64 ..... C, MP 3.7 ft above
1s, Yield 230 gpm.

3lcab Page Lutheran Church 102 3 Dr T=22-60 .e0.. vees D S na s ceces ceeorae seess L, Yield 50 gpm.

3lcac Great Northern Railroad 93 6 Dr 9-10-51 25,50 . 9-10-51 D S 251 Cy sevee  aeseses seees

3]cca ..do... 115 6 Dr 8-13«29 ,e40e ceoe oo S Qd Ccy ceves sececss coeee  Well destroyed, L.

3ldaa Howard Speers 70 3 Dr cone cesee ceee D,s s Qd Cr cesee cesscse sevse

33ced Mary Smith 100 2 DI sees  eeses D Q4 J

3kaaa B. Webber 120 3 Dr 1960 ..... eees DS s Ad Cy

35cce George Hagen 100 2 Dr ceee cosee coee D,S oo Qd Cy ceene seesees sseee

143-5 .

labe Sigurd Londahl 65 2 DI eeee  eesse D ] Qd Cy 850 10-64  .....

2caa Sven Langager 65 3 DI  eees  cecss eeee DS S Qd Cy ceess  wecsaes sevse

haba D. Whitmore 60 .. DI eeee  seves eeee D,S s Qd J

6dda Alfred Johnson 20 30 Du  .... 10 6-25-63 D vee Qd J 1,240  10-64  ,....

Tdec Walter Satrom 55 3 Dr .00 55 6-25-63 g vee Kd Cy 4,890 10-64 .....

™



(1) (2) (3) () (&) &)} (1) (g) (10) (11) (12}  (13) (14)  (15) {16)
%it}iz Cont.
aad Hartin Cray 25 20 Du eeen PO cene D 3 o] Cyr vesns esesnss sesee
10bab A, T, Cole 56 2 Nt ee.. 30 6-26-63 D,3 S nd I
15ded Joan Suhr 62 2 nr 1950 20 6=26-63 D S nd Cy 929  11-6-64 .,... C.
16a8d Test hole 3123 122 .. Jr 7-22-6bL ... T .. .. cesas eemesse 1,173 L, B,
164da dillard Davis 52 2 Df eese senas e D 2d Cy -
19sba Torest Brudevold 30 2h TL  eess veses vese 3 s nd Cy reees ceesses wsmee
2hdce Kenneth Xoenis 30 3 Dr  11-21-A140 11-21-41D,S ] o%} Cy 790 wW-6L  ..... T, Yield 25 gpm.
25ade Fsther Koenig £0 2 or cees cenew ceue b e 04 J [ verasseranson
26hba Frank Lemmers 30 3 o R s 8 2d Cy 450 2-24-56 ..... P.
2Tbda R. Carl Satran 75 2 or caee ceees P n P 24 J veers evesoss sesvs
30adce Kathrvn Tiernan 25 30 B vese 20 6=26~63 D,S 3 24 o
3lbas Test hole 3127 137 .. Dr T-2l-5L ..., T .. . veses  seeesss 1,167 L, E.
31ddd ¥en Jarner 30 L2 N1 ..e. 2k 6-26~63 D 3 nd Cy reeee vesrone sense  Supply reptta I.
32daa Trma Davis ko 36 pu 188k ... n 24 Cy
33444 Test hole 3123 347 e Dr 7=17-8L ..... m . .. vesve  sessses 1,151,0 L, E,




TABIE 2 .--Water-level measurements in selected wells in Cass County, N. Dak.

Water levels are referred to land-surface datum (1sd). The symbol + indicates
that the water level was above land surface, Numbers that are not preceded by any
symbol indicate that the water level in the well was below land surface.

137-49-17daa2
Water Water Water
Date level Date level Date level
1963 1968 1960
Oct, 24 26.71 April 2 26.70 July 1 26.11
1964 May 7 26.45 Aug. 1 26.37
Jan. 30 26.67 June 1 26.71

137-49-25¢cee

196k 196k 1964
Sept. 3 25.56 Nov, 2 21.99 Dec. 9 22.02
Oct. 1 20.85
137-49-30aaa
1964 196k 1964
Sept. 3 25.57 Nov. 2 30.56 Dec. 9 30.43
Oct. 1 30.43
137-50-lbaa2
1963 1964 1964
May 17 30.90 April 2 31.66 July 31 31.75
Oct. 24 31.ko May 7 31.39 Sept. 3 31.83
1964 June 1 31.6h4 Nov. 2 31.90
Jan. 30 31.63 Juy 1 31.65

137-50-29dca 1/

196% 196k 1964
Jan. 20 8.27 July 1 5.39 Oct., 1 6.90
April 3 7.45 Aug, 1 6.40 Nov. 2 7.73
May 7 4,30 Sept. 3 7.13 Dec. 9 7.99
June 1 8.56
137-51~10bca
1563 T 106h
June 14 3.13 April 2 3.79 June 1 3.50
Oct. 24 3.9 May 7 4,26 July 1 5.1
1964
Jan. 30 3.47
137-51-17aaal
1963 1964 1964
June 14 2.50 April 2 1.11 Aug. 1 1.30
Oct. 2b 3.00 May 7 3.00 Sept. 3 1.35
1964 June 1 1.96 Oct. 1 1.09
Jan. 30 0.91 July 1 1.07
137-51-35cddl
1963 196k - e
Oct. 24 124,90 July 1 134,74 Oct, 1 139.75
1964 Aug. 1 135.08 Nov. 3 140.68
May 7 134.15 Sept. 3 138.78 Dec. 9 1k1.25
June 1 135.35

1/ Well 137-50-29dca formerly published as 137-50-29dda5 in WSP 1128 by J. E. Powell (1948)
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TABLE 2.--Water~level measurements in selected wells in Cass County, N. Dak.-=Cont.

137=-52-l4dad
Water Water Water
Date level Date level Date level
1963 196k 1964
July 10 18,77 April 2 17.80 Aug, 1 21,10
Oct, 2k 20,17 May 7 17.75 Sept. 3 30.12
1964 June 1 19.60 Oct, 1 10.5k
Jan. 30 19.32 July 1 22.h5
137-52-16dde
1963 196L 1964
Oct., 2k +0.,43 May 7 +1.41 Sept. 3 +0.49
1964 June 1 +1,22 Oct. 1 +1.71
Jan. 30 +0.28 July 1 +1.27
April 2 +0.29 Aug. 1 +0.90
137=-52-25¢ced2
1963 196% 1964
July 12 3b,1k April 3 3b b7 June 1 34,40
Oet, 2k 34,43 May 7T 34,30 July 1 2h,53
1964
Jan. 30 3b,k0
137-52-28dba
1963 196k 1964
July 12 11.00 April 2 13.00 May T 12.15
1964
Jan. 30 12.91
137-52=31bbb
196% 1964 1964
Sept. 3 5,66 Nov. 3 6.10 Dec. 9 6.47
Oct. 1 5.55
137-53-22abe
1963 196k 196k
June 25 6.56 May T L.65 Sept. 3 7.30
1964 May 28 7.26 Oct. 1 9.58
Jan. 20 9.79 July 1 6.20
April 2 8.56 Aug. 1 7.36
137-53-3kcece
1963 1964 196k
Oet. 31 +1,06 Feb. 5 2.62 July 30 2,29
Nov. 16 +1.06 March 9 3.22 Aug 27 1.77
Dec, 2 0.89 April 9 3.58 Sept. 29 2,22
1964 April 28 0.2k Nov, 10 2.8%
Jan., 2 1.77 May 27 1.L8 Dec. 10 3.12
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TARLE 2,--Water-level measurements in selected wells in Cass County, N. Dak.--Cont.

137-5k=12daa

Water Water Water
Date level Date level Date level
1964 1964 196%

April 7.58 May 28 6.27 Aug, 1 7.84
May 7 6.0k July 1 5.80 Sent. 2 7.02
137-5h=36ccc

1963 196% 1964
Oct. 15 8,93 Feb., 5 10,12 Tuly 30 8.78
Oct. 31 9.0k March 9 10.30 Aug. 27 8.14
Nov. 18 9.23 April 9 9.07 Sept, 29 8.91
Dec. 2 9.28 April 28 7.84
1964 HMay 27 6.61
Jan., 2 9.74 June 26 4,59
137~55=-30abb
1963 1964 19614
Aug. 16 23,20 April 3 26,07 May 7 25.45
1964
Tan, 21 25,06
137~55~33cdd
1963 196k 196k
Aue. 16 38.57 April 3 39.83 June 30 39,01
1964 May 7 39.09 Aug. 1 39.20
Jan. 21 38.78 May 28 39,29 Sept. 2 38,85
137-55-35ddd
1961 196k 10654
Sept. 2 47.90 Nov., 3 48,04 Dec¢, 9 47,86
Oct, 1 47.93
137=-56-30bcb
1964 196k 1964
Sept., 2 22.4%6 Nov. 3 22,33 Dec, 9 22,64
Oct, =~ 1 22.35
138=48=Tece
1963 196L 196h
Oet, Y 41,85 May 7 h1.13 Oct. 1 41.85
fet., 23 41,82 June 1 h1,h7 Nov, 2 41,68
1964 July 1 k1,69 Nov. 10 k1,k2
Jan, 30 h1.43 Aug. 1 h1.24
April 2 k1,23 Sept. 3 h2,02
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TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dak.-«Cont.

138-L48~18acd
Water Water Water
Date level Date level Date level
1963 1964 196k
May 1k 34,20 May 7 k5,35 Oct., 1 35,65
Oct, 23 4L8.70 June 2 43,56 Nov., 2 37.98
196k July 1 L4, 70 Dec. 10 34,91
Jan, 30 34,08 Aug. 1 44,15
April 2 33.62 Sept. 3 35.65
138~h9-Laaa
1964 1964 196k
July 1 38.48 Aug. 26 38.60 Nov, 2 38.58
Aug, 1 38.75 Oct., 1 38.47 Dee. 9 38.60
138-49-18ddc
1963 196% 1964
June k& kY, 20 April 2 38.83 April 2 45,50
Oct. 24 41,18 May 6 48,85% July 1 k1,70
1964
Jan, 21 39.86
138-k9-29ccc
1964 1964 196k
Aug., 1 32.17 Oct., 1 33.90 Dec. 9 34,05
Sept., 3 3k,00 Nov, 2 3k.02
138~49-3kcce
1964 196L 1986%

June 30 25,04 Sept. 3 23.57 Jov. 3 23,52
Aug. 1 24,88 Oct. 1 23,45 Dec., 9 23.49
133-k9~36dda?

1963 1964 1364
May 15 20.70 Jan., 21 23.87 May T 23.55
Oct, 23 24,05 April 2 23.90
138-50-13bcb
1963 1964 1956k
Oct. 23 26,17 April 2 27.29 June 2 27.86
1964 May 7 27.12
Jan, 21 27.30
*Pumping
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TABLE 2.--Water-level measurements in selected wells in Cass County, N, Dak,=--Cont.

138-51-Tada

Water Water Water
Date level Date level Date level
1963 1964 196k
July 9 6.54 April 2 6.60 Aug, 1 6.65
Oct. 24 6.8k May 7 6.40 Sept. 3 6.74
1964 June 1 T.64
Jan, 21 6.73 July 1 7.55
138-51-11d4dd
1963 196k 1964
June 27 27.69 April 2 26,15 Aug. 1 26,94
Oct, 24 27.64 May T 28.89 Sept. 3 36,31
1964 June 1 31.21 Oct, 1 29.kk
Jan, 20 32.57 July 1 27.17
138-51-18bab
1964 1964 1964
Jan, 22 12.90 May 7 13,24 July 1 14,8
April 2 12.30 June 1 17.21
138-52~9add
1964 1964 196k
Jan, 22 11,67 June 1 10.16 Sept. 3 10.20
April 2 11.87 July 1 10.12
May 7 10.78 Aug. 1 10.25
138-52~21aad
1963 196% 1964
July 17 11.67 April 2 12,47 July 1 12,04
1964 May 7 12.40
Jan, 22 12.27 June 1 13.60
138-53-6abb
1963 1964 1964
June 23 10.64 April 3 12,93 July 1 10.59
1964 May 7 11.01
Jan, 20 11,14 May 28 11.09
138-53-21abb
1963 1964 196L
June 19 17.18 May T 18.Th Sept. 3 19.66
196k May 28 19.31 Oct, 1 19.00
Jan, 20 18.38 July 1 19,01
April 2 20.52 Aug. 1 18.94
138-53-35abd3
1963 1964 1964
June 17 11.69 April 2 12.55 July 1 12.75
1964 May T 12.42
Jan. 20 12,43 June 1 15.64
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TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dak.--Cont.

138-5k4=20bbb
Water Water Water
Date level Date level Date level
1 1964 196k
Jan, 22 11,51 May 28 9.17 Sept. 2 9.60
April 3 11.22 July 1 9.20
May T 10.52 Aug. 1 9.32
138-55-30aab
1964 1964 1964
Jan. 21 18.52 May 7 17.76 June 30 17.22
April 3 19,21 May 28 16.49 Aug, 1 17.50
139-49-2cec
1963 106% 196l
Oct. 1 Th,95 April 1 74,38 Aug. 1 T5.45
Nov., 1 78.07 May 5 75.36 Aug, 24 75.5h
1964 May 28 75.67 Nov., 2 TheTh
Jan, 15 Th.23 June 29 76.20 Dec. 10 75.89
139-h9-5add
1963 1964 1964
Oct. 22 100. 48 April 1 100.33 July 29 99.80
Nov, 1 101.15 May 6 99.76 Aug. 2b 100.00
1964 May 28 101.26
Jan, 15 100, k6 July 2 99.31
139-49-6bce
1963 1965 1964
July 17 90,30 Jen., 1k 102.51 Sept. 30 95.90
Sept., 17 101.73 May 6 101.5% Oct. 29 100.16
Sept. 24 101.66 May 27 98.00 Dec, 10 96.90
Oct, 22 101.83 July 2 96.40
Nov. 1 101.91 July 27 95.40
Dec, 2 102,31 Aug. 31 95.60
139-49-6dcaz
1963 1963 1965
Nov. & 102.89 Dec. 2 103.21 May 101,70
Rov. 5 102,90 1964
Nov. 6 103.28 Jan, 1k 102.16
Nov. 7 103.2% April 1 101.97
139-49-6dde
1963 1963 196
Nov. & 103,00 De¢, 2 102,76 May 6 101,22
Bov. 5 102,57 1964
Nov., 6 102.86 Jan. 1k 101.71
Hov. 7 102,82 April 1 101.54




TABLE 2,--Water-level measurements in selected wells in Cass County, N.Dak,--Cont.

139-49-Tabbl

Water Water . " Water
Date Jdevel Date level Date level
1963 1963 : 1964
Oct. 17 104,99 Dec. 2 103. 47 Aug. 1 105.73
Oct, 22 105,72 1964 Aug. 2h 10k,1h
Oct, 31 103,70 Jan., 14 103,43 Sept. 30 101,95
Nov, 1 10L4,.81 April 1 102.27 Nov. 2 10k, T2
Nov. 5 103.29 April 22 104,90 Dec. 10 104,77
Kov. 6 103.56 May 28 103.45
Nov., 8 103.h48 June 3 103.20
139-49-Tddc
1963 1964 ] 1964
Nov. 5 95.96 April 1 95.57 Aug., 1 9641k
Dec. 2 96,41 May 6 95.15 Sept. & 96.79
1964 May 27 96.37
Jan, 14 95.78 July 1 93.47
139-49-8bbal
1962 1963 1964
Aug, 22 100.53 May 22 101.64 March 13 101.34
Sept. 5 100,20 June 14 101.k45 March 29 102. 84
Sept. 19 101.70 June 29 101.37 April 13 101.k2
Sept. 30 101,01 July 11 101.66 April 18 102.75
Oct, 16 100.97 July 29 102.27 May 6 101.55
Oct. 25 102,06 Aug, 16 101.60 May 19 103,76
Nov, 2 101.80 Aug., 30 102,20 June 1 103.08
Nov, 20 99.99 Sept., 11 101.68 June 9 101.81
Dec. 12 101,31 Sept. 21 102,62 July S 102,61
Dec, 28 99.90 Oct. 5 101.19 July 27 103.43
1963 Oct. 11 102.85 Aug. 21 103.09
Jan. 8 99.35 Nov. 12 103,47 Aug. 31 103.98
Jan, 11 100,75 Nov. 26 102,63 Sept. 11 104,51
Feb., L 99.83 Dec. 15 103.36 Sept. 26 103.23
Feb, 21 100.77 Dec, 25 101.85 Oct, 7 103.45
March 21 101,18 1964 Oct. 22 104,65
March 29 99.38 Jan. 2 101.51 Kov. 10 103,43
April 16 100,32 Jan, 12 102.96 Nov. 29 10k, 4T
April 30 102,00 Peb., 20 102, 40 Dec. 17 10k.93
May 7 100.75 Feb, 2k 101.30 Dec., 23 103,60
139-49-9asd
1963 1964 196k
Oct., 1 63.7TT May 6 55.65 Sept. 30 56,57
Nov. 1 55.59 May 28 57.20 ‘Nov., 2 57.08
1964 July 2 60,46 Dec. 10 5T.h3
Feb, 1b 55.39 July 29 58.60
April 1 55.58 Aug. 2k 58,14
139-k49~9dda3
1964 1961 1964
Aug. 1 43,16 Sept. 30 42,82 Dec. 10 42,91
Aug. 25 43,53 Nov, 2 42,90
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TABLE 2,-~Water-level measurements in selected wells in Cass County, N, Dak,--Cont,

139-49-10bab3

Water Water “Water
Date level Date level Date level
1963 1964 1964
Nov. 1 7.50 May 28 6.35 Aug., 24 6.hL
1964 July 2 5. 40
April 1 8.60 July 29 6.10
May 6 5.89
139-49-12aca
1963 19614 196k
Oct. 22 39.90 March 1 42,03 July 27 22,28
Nov. 1 38.29 April 1 42,39 Aug. 31 27.60
Dec, 2 39.27 May 6 17.84 Sept. 30 37.37
1964 May 28 22.85 Nov, 2 38.80
Jan. 15 40,95 June 26 13.98 Dec. 10 39.95
139-49-18bbb
1963 196k 1964
Aug. 30 59.77 Jan., 1k 60.23 Sept. 4 61.13
Sept. 17 59.80 April 1 59.87 Sept. 30 61.23
Sept. 2k 59.83 May [ 59.51 Nov., 2 61.k2
Oct, 22 60,00 May 28 60.10 Dec. 10 61,58
Nov. 1 60,28 July 1 60.20
Dec. 2 60.48 Aug. 1 60.48
139-49-22bbb
1063 1964 1964
Sept., 17 47,82 March 1 47,76 Oct. 1 48,36
Sept., 24 47.81 April 1 47.68 Nov., 2 48,48
Oct. 3 ht.87 May 6 47,46 Dec. 9 48.46
Nov. 1 47.92 June 1 47,22
Dec. 2 47.92 July 1 47.89
1964 Aug., 1 47,48
Jan, 1k 47,82 Aug, 26 48,03
139-49-26dcc
1963 198% 198%

Oct. 3 37.37 March 1 39.72 June 1 40,30
1964 April 2 38.67 July 1 41,65
Jan. 30 38.62 May 6 37.95 Nov., 2 38.68
139-49-29bcd

1963 198 198k

Oct, 3 43,28 April 1 Lk, 55 July 31 h3. 47
1964 May 6 43,45 Sept. 3 Ly, T3
Jan, 21 43,45 June 2 43,60 Nov. 2 Lk, 43
March 1 4l 0L July 1 42,45




TABLE 2.--Water-level measurements in selected wells in Cass County, N, Dak.-=Cont,

139-k9-32¢cca
Water . “Water “Water
Date level Date _level Date level
1963 196k 19
Oct. 3 40,15 March 1 k1,20 June 1 41,84
1964 April 1 42,94
Jan. 21 41.62 May [ 40,29
139-k9~36aad3
1963 1964 1904
May 1k 37.13 Jan. 30 37.88 April 2 37.65
Oct. 23 39.0T7 March 1 37.68
139-49-36dacl
1963 1964 ] 1964
Oct. 7 39.30 April 1 32,01 Sept. 3 36.40
Oct, 23 33.03 May 7 31.79 Oct, 1 36,30
1964 June 1 31.h4 Nov., 2 35.03
Jan, 30 31.Th July 1 30.7h Dec. 10 33.70
March 1 32,0h Aug, 1 31,12
139-49-36dca
1963 196k 196k
Oct, & 43,06 March 1 k9,43 July 1 43.60
Oct, 23 43.30 April 1 k3,07 Aug. 1 bh b2
1964 May 7 L. 67 Sept. 3 53.08
Jan. 30 54,34 June 2 45.20
139-50-1dcd
1963 1963 196k
May 22 52.16 Dec. 2 53.11 June 29 52,77
Oct. 2 52.51 1964 July 27 53.10
Oct. 22 52,64 Jan. 14 52.89 Aug. 31 53.30
Nov. 1 52.77T April 1 52.60 Sept., 30 53.L6
Nov. 8 52.81 April 29 52,53 Nov., 2 53.60
Nov. 9 52,81 May 28 52.84 Dec. 10 53.T5
139-50-2dbe
1963 1964 1964
Oct, 2 k5,94 April 1 k6.11 July 2 48,28
1964 May 6 45,84 July 29 L7.3h
Jan. 22 46,11 May 27 46.88 Sept. & 46.38
139-50-15bbb2
1963 1964 1964
June 3 5.49 Jan, 20 6.8 July 1 7.90
Oct. 23 6.10 June 1 b.10
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TABLE 2,~-Water-level measurements in selected wells in Cass County, N. Dak.--Cont.

139-50-15bbb3

Water Water Water
Date level Date level Date level
1963 196% 1981
Oct. 2k 27.30 April 1 27.37 May 6 27.18
1964
Jan, 20 27.39
139-50-23aaa
1964 1964 1964
June 5 26,09 Sept. 3 26.61 Dec. 9 26,80
July 1 26.43 Oct. 1 26,16
Aug. 1 26.40 Kov. 2 26.54
139-50=-2kcdd2
1963 1964 1964
May 20 32,8 Jan, 1k 34,23 May 6 33.90
Oct, 3 34,18 April 1 34.11 Jue 1 34,20
139~50-26bbb
1963 1964 1964
Oct, 2 20,02 April 1 19.97 May 6 18,54
1964
Jan,’ 20 20,08
139=50-27add
1963 1964 1964
May 20 28.00 May 6 28,97 July 1 29,86
Oct. 2 2k,09 June 2 29.83 Nov, 2 29,50
139-51-36cba
1963 196k 1964
July 5 18,73 April 1 18.57 July 1 18.06
1964 My T 18,17
Jan. 21 19.37 June 1 19.54
139-52~2dce
1963 106k 1565
Oct. 30 15,98 May T 14,93 Aug. 2h 13.08
1964 May 28 13.34 Oct. 1 12.35
Jan, 22 15,97 June 30 14,04 Nov. 3 11.92
April 3 15.25 July 29 15.07
139~52-13bcb
1963 196k 1964
July 19 0.63 June 1 +1.46 Oct, 1 +1,28
1964 July 1 +1.33 Kov., 3 +0.96
April 3 +0.72 July 31 +0.82
May T +1.60 Sept. 3 +1,01
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TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dak,--Cont.

139-53-18baal
Water Water Water
Date level Date level Date level
1963 1961 1964
Aug. 13 13,06 May T 13.55 Sept. 2 10.80
1964 May 28 12,66 Oct. 1 11.51
Jan, 22 13.90 July 1 11.39
April 3 14,67 July 31 11.08
139-53~36caa
1963 1964 1964
Aug. 12 9.10 April 3 9.67 July 1 7.50
1964 May T 9.38
Jan, 22 8.27 June 1 8.90
139-54=2Tbbb
1963 1964 196l
Dec. 5 5.94 May T 8.28 Sept. 2 5.86
1964 May 28 T.43 Oct. 1 5.34
Feb, 5 5.96 July 1 6.89
April 5 6.18 July 31 6.57
139-55=-32aaa
1963 1964 1964
Aug. 1h 15.00 Feb, 5 17.22 May 7 18,26
Dec. & 17.54 April 3 18.19
139-55-3kcce
1963 196k 196k
Dec. 5 17.66 May T 16.30 Sept. 2 15.65
1964 May 28 16.86 Oct. 1 15.43
Feb, 5 16.54 June 30 16,70 Nov. 3 15.55
April 3 17.72 July 31 15.65 Dec. 9 15.58
140-49-Tdaa
1963 1964 1964
Oct. 18 75.60 My 5 Th.25 Aug. 24 75.30
1964 May 27 73.k0 Nov. 2 75.52
Feb. 1k Th.29 June 29 76.35
fpril 1 74,90 July 30 T4.80
140-k9-19344
1964 1964 1964
May 25 90.08 Aug. 2h 90.62 Dec. 9 91.25
June 28 90.38 Sept. 30 90.91
July 30 90.78 Nov. 2 91.10

89




TABLE 2,--Water-level measurements in selected wells in Cass County, N.Dak.--Cont,

140-49-29ddd

Water Water Water
Date level Date level Date level
1963 196L 1565
Aug., 19 91,10 Jan., 14 91.99 Aug. 2L 92,57
Sept. 17 91,47 April 1 91.62 Sept. 30 91.31
Sept. 24 91,50 May 5 91,70 Nov. 2 91.48
Oct, 22 91.68 May 27 92,40 Dec. 9 91.28
Nov. 1 92,26 June 28 92.19
Dec, 21 92,51 July 30 92.7T1
140-49=31cde
1963 ) 1964 1964
Aug, 28 101.46 Jan., 20 101.16 Aug. 24 102.22
Sept. 17 102,04 April 1 101.80 Sept. 30 103. 89
Sept. 24 102.20 May 5 101.92 Nov. 2 103.99
Oct. 22 102,78 June 2 104,11k Dec. 9 10k,64
Nov. 1 103.79 June 28 101.5k
Dec, 2 102.97 July 30 102,22
1h0-49-32bbb
1963 1964 1964
Aug. 19 97.41 Jen, 1k 98.15 Aug. 24 98.91
Sept. 17 97.76 April 1 97.82 Sept. 30 99.45
Sept. 24 97.73 May 5 99.50 Nov., 2 99,64
Oct. 22 97.82 May 27 98.95 Dec. 9 99.49
Nov, 1 98,63 June 28 98.85
Dec. 2 98.80 July 30 99.01
140-4g-32cde
1963 196k 1964
Oct. 1 106.01 April 1 102,33 Aug. 24 104,54
Oct. 22 103.25 May 5 102,35 Sept. 30 104,07
Nov. 1 105,36 May 27 106.24 Nov. 2 102.90
1964 June 28 106.78 Dec. 9 110,04
Jan. 15 102.23 July 29 '105. 7T
140-49-36aaa
1963 1964 1964
Aug. 19 52.25 March 1 50.87 Sept. 30 18.10
Sept. 17 52,04 April 1 50,02 Nov. 2 17.94
Sept. 24 51.64 May b b1k Dec. 9 1k,10
Nov. 1 51.61 May 27 31,60
Dec. 2 51.22 June 28 22,30
1964 July 2k 18.90
Jan, 14 51.15 July 30 19,83
140-50~Ybee
1963 196k 1964
Oct. 25 31,50 April 1 31.27 May 29 31.00
1964 May 5 30.33 June 30 31.89
Jan, 20 29,87 May 27 31,74 Aug. 24 31.2h




TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dek,—Cont.

140-50-20addl
wate‘r Water Water
Date level Date level Date level
1963 196k 19
June 24 22.30 April 1 23,00 Aug. 24 23,39
Oct. 28 22,94 May 5 22,92
1964 June 29 22,98
Jan. 20 22,94 July 30 23,52
140-50-3k4cecel
1963 1964 1965
Oct. 25 25,00 April 1 25,10 June 28 25,23
196h May 5 25,00 July 29 25,11
Jan. 20 25,05 May 2T 25.27 Aug. 2b 25.37
140-51-~24dcaz
1963 1964 1964
Oct. 29 27.19 April 1 28.93 June 29 29,00
1964 May 5 28,64 July 30 30.17
Jan., 20 27.77 May 27 30.88 Aug. 2b 29.95
140-55-19bacl
1963 1964 1985
Dec. 5 11.93 May 6 10.41 Aug. 25 12,03
1964 May 28 10,20 Sept. 30 10,56
Feb, 5 11.99 June 30 9.92 Nov. 3 10.67
April 2 12.23 July 30 10.76 Dec. 9 10.88
140-55-19caa
1963 1964 1964
Dec. 5 19.93 April 2 20,70 June 30 19.10
1964 May 6 18.91 July 30 19.31
Feb, 5 20,30 May 28 18,75 Aug. 25 18,75
1k0-55-22add
1963 1964 196k
July 19 7.00 Peb, & 1.87 May 6 8.18
Dec. 5 T.59 April 2 8.30 May 28 8.40
140=55-25a88
1964 1964 196k
July 15 30.20 Aug. 25 28,75 Rov. 3 28,16
July 29 29.60 Sept. 30 28.34 Dec. 9 27.46
141-49-33daa
1964 1964 1964
May 5 61.91 July ‘30 62,92 Nov. 2. 63.38
May 21 62,32 Aug. 2b 63.01 Dec. 9 63.53
June 29 61,45 Sept. 30 63.12
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TABLE 2,~~Water-level measurements in selected wells in Cass County, N. Dak.-=Cont.

1k1-50-6ddd
Water Water Water
Date level Date level Date level
196h 1964 1960
May 27 29,41 July 30 29,84 Aug. 2b 29.81
June 29 28,50
141-50-9aaa2
1964 1964 1964
May 25 24,15 Aug. 24 2),68 Dec, 9 2h,25
June 29 24,13 Sept. 30 24,07
July 30 24,53 Nov, 2 24,22
1h1-50-1lcde
1963 1964 1964
Oct, 28 21.90 April 1 21.91 June 29 24,33
1961 May 5 21,78 Sept. 30 23.97
Jan, 20 21.86 May 27 23.77 Nov, 2 25,80
141~51-1ded
1963 196% 196%
Oct. 29 27.80 April 1 26,93 May 27 23.98
1964 May 5 28,50
Jan, 20 29.09
141-51=20cce
1963 1964 196k
Oct. 29 1.70 April 1 0.0 My 27 1,44
1964 May 5 1.ko
Jan, 22 1.50
1k1~53-6dde
1963 1964 1964
Dec, 4 17.35 April 3 18.73 June 30 18.69
1964 May 6 18,57 July 30 20.09
Jan, 22 17.81 May 28 18.89 Aug, 24 18.90
141-53-33dce
196k 1964 1964
April 3 9.k May 25 k.96 July 30 4,22
May h.23 June 30 3.88 Aug. 24 4,85
141~53-33dcd
196k 1964 1964
May 16.60 June 30 1h. b7 Aug. 24 13.88
May 28 13.92 July 30 13.65




TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dak,=~Cont.

1h1-5he32dde
Water Water Water
Date level Date level Date level
1963 1964 19614
Dec, 4 16.T2 May 6 15.63 June 30 18.50
1964 May 27 14,22
Feb, L 17.40
141-55=-Tadal
1963 196k 1964
Dec. & 23.34 April 2 27.10 June 30 22,30
1964 May 6 22,00 July 30 22,44
Feb, L 25.09 May 28 24,33 Aug. 25 21.07
141-55-19daa
1963 196k 196k
July 16 18.50 Feb, &4 21.33 May 20.59
Dec. L 20.89 April 2 20,07 May 28 19,95
142-49-2baa2
1963 1964 196k
Oct., 28 17.65 May 5 17.18 July 30 17.85
1964 May 27 18.08 Aug, 2h 18.4b
Feb, 1b 18.90 June 29 12,0k
142-49~26baa
1963 1964 1964
Oct. 28 28.75 April 1 27.95 June 29 29,80
1964 May 5 28.30
Jan. 20 28.78 May 27 29.10
142-50-8aabl
1963 1964 1964
July 9 1k.55 April 1 15.50 July 30 15,20
Oct, 28 16,40 May 5 15.84 Aug. 24 1k.33
1964 Mey 27 16,69
Jan. 20 15.58 June 29 16,45
1k2-51=-5¢cbe
1963 196k 196k
July 16 5.20 April 2 5.53 June 29 1.85
Oct. 29 5.86 May 5 1.70
1964 May 27 2,89
Jan, 22 5.81
142-52-Lbba
1963 196k 1964
June 18 6.00 April 3 16.28 June 30 6.40
Oct, 30 10.10 May 5 6.73
1964 May 27 6.67
Jan, 22 11.00
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TABLE 2,--Water-level measurements in selected wells in Cass County, N, Dak,.--Cont,

142-52-17aaa
Water Water Water
Date level Date level Date level
1963 1964 1964
Oct. 30 §.3% April 3 7.08 June 30 4,60
1964 May 5 4, L8 July 30 4,20
Jan, 22 4,16 May 27 16.75 Aug, 2k 4,30
1h2-52-2kbbe
1962 1962 1964
July 24 b6,34 Oct, 24 48,14 May b 49,65
Aug, 2 47.35 Nov. 30 LT.48 May 27 53.75
Aug. 10 48,34 Dec, 1k 47,55 June 25 52,47
Aug., 17 46,86 1963 July 30 56.90
Aug. 23 47.60 Jan. 10 46,60 Aug, 2L 53,2k
Sept, 5 48,80 Feb, S 47.16 Sept. 30 51,44
Sept, 18 48.50 March S k7,07 Nov, 3 51.55
Sept. 23 49,23 Oct., 28 51.97 Dec., 9 5kh.2k
Oct. 5 h7.36 1964
Oct., 12 50.00 Jan, 22 52,04
Oct. 17 47,50 April 2 50,07
142-53-15¢cha
1963 1964 1964
July 9 35,80 May 6 39,51 Sept. 30 41,58
Dec. & 43,64 May 2T 40,0l Nov. 3 ko,T2
1964 June 30 39.38 Dec. 9 43,31
Jan, 22 2,77 July 30 40,50
April 3 h1,01 Aug. 24 40,91
142-53-36abb
1961 196k 1965
Jan, 22 15.10 Mey 27 11,56 July 30 10.08
May 6 1k, 43 June 30 9.82 Aug, 24 10.24
142-54-10bb
196h 196k 1961
July 30 7.48 Sept. 30 2,16 Dec. 9 2.68
Aug. 25 3.91 Nov. 3 2.45
142-54-8444
1964 196% 196%
July 30 28,21 Sept. 30 23,38 Dec. 9 23,27
Aug. 25 2h.17 Nov. 3 23.L0
142-55-1bba
1964 196k 1964
July 30 29,70 Sept. 30 28,31 Dec. 9 28,58
Aug. 25 29.36 Wov. 3 28,34
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TABLE 2,--Water-level measurements in selected wells in Cass County, N. Dak.--Cont.

142-55=keadb
Water Water Water
Date level Date level Date level
1963 196k 1964
Dee., 3 11,22 April 2 10.83 June 30 9.25
1964 May 6 10,16 July 30 9.50
Feb., L 11.77 May 28 9.75 Aug. 25 9.85
142-55-32baa
1963 1964 1961L
July 1 12,50 April 2 13,23 June 31 1h.41
Dec, 3 1k.29 May 6 13.68
1964 May 28 13,84
Feb, 4 14,36
143-149-8ced
1963 1964 1964
Oct, 31 20.05 April 1 20,22 June 29 20.11
1964 May 5 20,19 July 30 19.85
Jan, 20 20,20 Mey 27 20,19 Aug. 2L 20,k
143-51-32aaal
1963 19614 196L
Oct, 29 11.67 April 2 11.0L June 29 L, 79
1964 May 5 9.29 July 30 : 9.0k
Jan, 22 10.88 May 27 9.13 Aug. 2k 9. LT
143-52-17cde
1963 1964 1964
June 19 11.00 April 2 1k,0k July 30 11.65
Oct. 31 13.29 May 6 11.77 Aug. 2L 12,33
1964 May 27 11.66
Jan. 22 k.12 June 30 11.00
143-53-13bbb
1963 1964 196k
June 19 10,00 Jan, 22 1k,06 April 2 14,00
Oct, 31 12,76
143-53-18aab
1963 196k 1964
June 21 8.00 April 2 10.64 June 30 8.89
Oct. 31 8.51 May 6 8.20
1964 May 27 8.19
Jan, 22 9.50
143-54~31bdd
1963 196k 1964
Dec. 3 23.95 May 6 24,66 Aug. 25 24,04
1964 Msy 27 24.60 Dec, 9 21,71
Feb, & 23.95 June 30 32.66
April 2 25.03 July 30 32.83
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Source of water: Qd, glacial drift and associated sand and gravel deposits;
of sand and gravel.

TABLE 3. — Ch

d water

yses of

one percent of sum of cation and anion epm; b, analysis by North Dakota State Health Department, Bismarck, N. Dak.

[Analytical results in parts per million sxcept as indicated]

Qla, lake Agassiz silt, sand, and gravel deposits;
Bemarks: Analyses by North Dakota State laboratory Depertment, Bismarck, N. Dak. unless otherwise note

Cass County, N. Dak.

Qsd, Sheyenne River Delta zand and gravel &qositey &d, Dakoba Samdetone; Qow, owbtwash deposits
d; a, deviation between equivalents per million {epm) of cations and anions exceeds

3 ©, apparently CaC(}3 precipitated before analysis; d, sample Trozen,

Hardness
e Dissolvad wolids a CacO, Por m
| ey | Torst . Mag. " Potas- | Bicar- | Car 4o o | o
Date of pera- | Silica N Calcium " Sodium N Suliate Chloride N Nitrate | Boron oent | Sodium- ancs
Location Deptn Source | loction | ture o) :;c::; Ca -(-::r oy -‘:;n)n (:&‘-;') l(;(n:rg«; 0, Py x:; ~o) ® o Rasidue on Colotum, | Nonear. | w0 | ecvormtoad] m oH | Remarks
[ 4] 3 3 ot 180°C | Meonesium | bonate |dium |  ratio il
137-49-22add 190 Qd 11-18-64 | 48 f22 0.37 | 35 gl 132 5.3 4 |0 58 56 0.5 0,0 {0.35 488 Lss 126 0 )68 5.1 811 |8.0
137-49- 6bcb 150 Qd 6-24-6k 53 |2 .17 {1k6 38 320 |6 309 [ 550 290 R 3.0 .95 | 1,54 1,600 520 267 |56 6.1 8.2
137-49- Sded 75 o 11-18-64 | k9 |2 o7 35 152 |10 376 | 0 130 173 .2 1.0 15 7868 780 338 30 |u8 3.6 7.8
137-49-12cdd 8 Qa 5-13-65 | 48 f[23 22 | 64 17 1wk | B.6 | 334 |0 139 100 L 1.8 .25 663 743 228 o |57 hoa 8.0
137-49-17ama1 102 Qa 11-18-6k | 42 f23 A8 | 85 24 w2 8.0 | 38 |o 132 139 .2 1.0 32 ™y 737 310 o Jbg 3.5 7.9 a
137-49-18bbd 105 Qd 6-17-64 56 21 26 |156 u7° 285 |0 295 0 480 331 .6 3.0 B85 | 1,41 1,59 585 34k 151 5.7 8.2
137-49-19bbb 83 Qd 11-18-64 | 45 f20 2.9 |1 k6 koo 13 295 [ 624 L6 2 1.0 .65 | 1,924 2,030 665 423 |56 6.8 8.1
137-4g-2libaa 107 Qa 11-17-6k | .. |2k 23] 56 19 97 | 7.3 {305 | o 129 L5 .3 .0 .00 528 530 | . 219 o |48 2.9 7.9
137-4g-25¢cce 2ko Qa 8-21-64 P $-11 ko jakt 81 131 8.2 398 [} 583 LB A | 20 700 378 |29 2. 7.6
137-49-28caa 190 Qa 11-18-64 | 45 f[23 aloss 15 167 {48 | W2 | o L6 113 .6 o 200 o féh 5.1 8,1
137-50~ 8caa 12 Qd 1n-17-64 | 48 |20 .26 | 60 1k 82 6.3 333 0 22 % R .0 208 o (b5 2.5 8.1] &
137-50-194de 2kg Qd 6-17-64 | 51 |22 .36 | 86 39 TH2 8 337 |0 612 838 6 3001 375 99 (80 i7 8.2
137-50-26daa 108 Qda 11-18-64 | .. |20 3 112 38 396 h2 305 [¢] 595 316 3 1.0 435 185 |66 8.2 8.1
137-50-28dad k9 Qla 3-30-61 vo eees 18,3 162 50 1 561 | o 300 S5 .55 11 610 150 feveof cenn 7.3 »
137-50-30cad 183 Qd 11-17-6% | b7 |23 1.3 63 23 656 12 37 0 50k 625 S 1.0 250 o (84 8 8.0
137-51- 6cbb 107 Q 11-17-64 | k6 |22 29 | 92 21 181 ik 506 | o 227 51 .2 .0 314 o [ 'mn 8.2
137-51-21bee 167 Qd 6-25-64 52 |23 .36 |120 52 358 L6 336 0 606 300 .6 2.0 515 2ko |59 6.9 8.2
137-51-~28cde 8l Qla 6-24-64 52 |2k 4o {120 26 133 |1k 578 [ 196 21 N 11 ko5 0 2.9 7.8
137-51-~35¢cdd2 207 Qa 11-17-6k | 46 |26 1.8 43 18 635 |10 569 0 Lhy 476 En 1.0 180 0 21 8.2
137-52-16d4de 160 Qa 11-17-64 | 45 |21 2.3 (1o L8 584 20 298 0 891 461 R 1.0 shs 301 |69 11 8.1
137-52~31bab 55 Qed 11-17-6b | ., |24 .36 {106 38 b 16.5 | 403 | 0 115 15 b 0 h20 % |7 3 8.2|a
137-52-31bbb 17 Qsd 8-19-64 . |26 7.2 21 57 58 |19 hog {34 as ko | .2 2.0 288 0 |29 1.5 8.7 ¢
137-53- 3dac hos Ka 1963 o oo | 6 |eeii | el veevens]eeena 1 276 10,350 560 et 0 [N FYPPRN DYPPY R 8.2
137-53- havb 420 kd 1-17-64 | .. | 6.0 | 48| 10 4,0 [1,000 f12 376 |10 p,o70 635  |3.8 2.0 41 o [98 68 8.3
137-53-19ccb 33 Qsd 11-17-64 | 45 |22 Wb 256 105 21 18 27 [} 739 380 2 .0 1,070 843 |30 2.8 7.9
137-54-28cce 12 Qow 11-17-64 | 50 |23 .11 {113 26 2k 18,5 |47 {o 86 6.0 | .4 7.0 388 46 |12 .5 8.1
137-55-20¢cec 835 Kd 6-25-64 58 7.8 | 4.7 1146 39 1,100 |63 212 o 1,490 925 4.3 36 525 |i.e.. 80 21 8.0
187-55-30bch 80 @ 8-6-61 . [ .36 |132 51 227 |8 b3 o 610 109 2 3.0 540 259 |46 k.2 7.8
]37.35-35«164 125 Qa 8-16-64 .. f26 .56 |112 110 66 8.7 362 o 473 113 4 3.0 Lok 17 1,1 7.9 e
138-18- 7cag 153 Qa 11-13-6k | .. |21 .90 | 43 14 158 {6.2 32 |o 159 S5 b .0 164 o |67 5.4 8.0
138-43- haaa 150 Qa 6-6-64 - |21 27 | bb4 10 80 5.2 |- 283 (o 22 50 L 6.4 153 o |52 2.8 8.2
138-49-12aab 320 11-13-64 | 50 | 6.4 [ ko | 26 9.0 |1,250 [k 322 (o f,360 852 [3.4 1.5 102 0 sk 8.0
138-49-13aaa 132 Qa 11-13-6k | 46 |20 21| 52 12 148 6.5 337 o 172 L6 R .0 178 o le3 4.8 8.0
138-49-15bab 175 Qa 6-25-64 | 51 |22 20| 33 12 66 |5.5 |22 fo 46 37 .5 0 132 o |51 2.5 8.2
138-49-19asa 303 Q@ ? 3-b-64 . 8.5 62 [ 16 3.6 35 h3 327 Q 323 156 1.k 1.0 55 o Jo1 20 Tl
138-49.20bbb 110 Qd 11-13-64 | ,, jou 53 76 30 135 7.9 356 a 162 105 R 1.0 312 21 |48 3.3 8.1
138-49-27ban 2o Qd 11-13-64 | 49 {17 b6 | 3k 11 126 |5.2 [373 |0 22 58 .5 .0 131 o 167 L8 8.0
138-49-28dce 0 Qd 11-13-64 | k6 |19 31153 23 156 |8.0 |39 |0 11k 105 b 0 226 o |59 b5 8.2
138-49.-29¢ce 280 Qd 8-20-64 o j2h4 24 [108 41 273 8.0 281 o 358 315 5 3.0 kho 210 |57 5.6 7.8
138-49-31beb 243 Qa 11-13-64 | 50 | 3.5 .56 | 17 8.4 610 1o 329 | o 576 383 3.4 2.0 7 4 30 7.9
138-49-3kecc 100 @ 61164 | .. (23 A7 ]38 1 123 {64 |35 |0 39 0 N by 152 o |63 4.3 8.2
138-50- Sedd 455 3-k-6h4 o | 551 6|26 hg 830 [18 383 | o 756 557 {5.9 1.0 23] 0 9% k6 7.5
138-50- Sbbb 2o % 7-1h-6l . {22 W28 1 b 16 263 o 63k o 33 163 .5 j1k2 176 o |75 8.6 8.1|a
138-50-13bcb 1230 Q 11-13-64 | 50 {23 2.3 |80 21 264 |8.8 |3k | o 252 231 2 1.0 064 285 o |66 6.8 8.1
138-50-20cdd Qd 11-13-64 | kg |12 2k | 80 20 246 7.2 387 | o (21 310 .3 .0 .00 93y 931 280 o |65 6.4 8.1
9%




TABLE 3. — Chemical | of sel d water les. Cass County, N. Dak. Cont.

Y ¥

{Analytical rasuits in parts per million except as indicated]

Hardsess Specific
T Dissolved solids w CaCO, "
pepth | Source | Dote ot pora. | Silica T (Catotum| M55 sodum | T Bowr | O suiiae | Caionide Froo | stiiass | 2050n roraow R Sodlam. | smee
Looation aallection ﬁ soy| e | o M (Na) w |ucoy| oy $0 ©n ® | Moy | @ | o Caloium, | Nonous-| so- hﬂ.nsn.

o 100°C | moomesium | bosate |dinm | ratio privh
138-50-35a88 100 W 7-31-64 20 0.2k | 104 Le 2o |18 33 [ 302 288 05 0.0 0.00 } 1,189 1,190 432 160 |53 5.0 1,920 |8.1
e freii eeny 3% v bease Lo 150l el 0.2 11,320 leu 22 |17 l1,bo %8 |45 | 53 u.3 | 3,984 k060 103 0 |9% | 56 5,650 | 8.4
138-51- 9ced 80 Q 11-18-64 | L8 |22 ok | 9k 30 250 (14 366 | o 384 158 .3 1.0 80| 1,13 1,140 358 58 59 9.8 [ L,770 [B8.0
138-51-2hccb 80 d 11-18-64 | s0 {21 20 | 117 L1 iy R 1T 409 [¢] 278 162 2 1.0 60| 1,014 1,030 Le2 127 k4 3.5 1,620 | 7.8
138-51.32¢bb 69 Q4 11-18-64 | 4 {23 12 {103 37 180 f15 ko7 [ 18 L2 2 .0 65 1,024 1,040 410 77 {48 3.9 1,53 7.8
138-52-11cce 276 %Y 11-10-64 | b9 |23 1.2 130 37 980 |19 Lkea | o 1,280 682 6 0 |18 | 3,364 3,470 b75 129 (81 20 4,800 | 7.9
138-53- 6abb 32 Qa 11-10-64 { 48 |18 .26 |27 150 ™ |55 391 o] Thd 209 18 00| 1,904 2,100 1,300 980 |11 9 2,610 |7.9
138-53-10adc 15 18 11-11-64 2k Ml 66 23 479 15 sy 0 Loo 319 A 1.0 1.3 1,64 1,610 260 o\l 13 2,500 |8.1
138-54- 8bbb T Qa 6-25-64 51 |24 13 |154 36 190 {18 360 [¢] 638 16 A 1.0 00 1,2 1,230 535 240 {42 3.6 1,650 {7.9
138-55- 6bbe 900 Xa 62li-6h 53 6.8 2L | 137 35 1,150 {60 282 [ 1,360 1,010 3.3 .0 2.6 w.wwm 3,990 ka5 254 |82 23 5,70 { 7.8
138.55-2kcce 65 Q4 11-10-64 | 46 |20 .16 (282 109 226 |20 325 [} 1,100 152 1 52 35| 2,129 2,210 1,150 88h [29 2.9 7.9
139-49- 2ccdl 25 Qla 5-13-65 | bk 22 261 35 15 255 (6.6 | 337 | o 168 78 5 5.7 | 1.3 854 822 150 [k 9.1 7.8
139-49- Gacc 208 Q4 6-14-65 L8 |23 66| 67 1k 303 9.1 377 o 151 310 5 5.3 - 48| 1,070 1,03 224 o iTh 8.8 7.9
139-49- Gedd 191.7 Qa 3-13-64 21 1.8 | 52 17 h15 15 Wt | o 13h 450 1,0 1.0 .55 1 1,31 1,370 200 o 8o 13 7.4
139-49- 6dedl 215.5 Qd 11-9-63 2k 9% 1 ST 20 kso 13 ho o 207 478 9 1.0 W70 | 1,450 1,510 224 o |8 13 7.5
139-k9- 6dcaz 182 Qa 11-3-63 15 52 | ST 19 Lo f1b 388 [ 217 L2 8 1.0 75 | 1,k3g 1,k70 220 o |80 13 7.8} d
139-49- 6ddc 182 Qd 11-4-63 18 Yo | 57 19 372 |13 346 o 179 410 9 1.0 1.1 1,2 1,270 220 0477 11 7.7] 4
139-49- 7abb2 204 Qd 6-18-65 b3 |20 Ly | 45 12 287 9.1 366 0 168 238 6 2.4 9 949 162 o |78 9.8 8.0
139-h9- Bbbal 13L.7 Qd 5-22.53 38 | 47.6 4.8 240 33 |19.2 39.7 252 7 L.y 95% . 180 f..... . e wee| ®
139-49- 8bbaz 12 Qd 5-22-53 7 | 52.9 19.0 151 322 j2h 10 160 4 h.h T 210 |..... . cere | D
139-49- 8bda 155 Qd 6-18-65 ks |23 12 | 41 12 21k | 8.1 34k o 130 146 6 1.6 82 751 150 o |7h 7.6 7.9
139-49- gdaas 180 Qi T-9-64 . |20 29 | 50 1 101 6.6 256 6 <=3 T2 L 0 0.60 501 184 0 |53 3.2 8.5
139-49-11baa 30 Qla 10-5-64 59 3.2 12 | 18 9.7 28 3.6 T0 3.8 0 11 1.1 0 00 204 86 22 |ko 1.3 8.5
139-49-11cbb 403 Qd 3-13.64 .. jeo 46 | 38 9.0 191 7.0 351 [¢] 108 112 9 1.0 00 65 680 132 o |75 7.2 7.7
139-L49-18bbb 210 Qd B-26-63 23 s | 62 23 w0 Jeo 381 0 300 w2 1.0 1.0 1.55 | 1, 1,624 250 o |19 13 7.3
139-49-22bbb 236 Q 8-30-63 20 20 | 48 17 128 8,0 26k [} 112 108 5 0 1.k5 5 596 192 0 {58 4.2 7.6
139-49-2hana % « 5-13-65 | 46 |19 11 352 524 322 jhh |65k {0,790 15 bz 50 | 4,364 4,50 | 3,03 [2,500 Ji9 2.5 7.8
139-49-29bed 238 Qd 11.18-64 | 45 {16 48 28 9.2 257 8.2 fu3 |o 140 125 11 1.0 85 796 108 0 183 10 7.8
189-49-32ces 183 Q 11.18-6k | .. |22 12} 56 37 12 940, 317 [+ 113 1ko b 9.8 15 68 (3] 291 30 |51 3.6 1,120 {7.8
139-50~ 24bc 250 3 5-13-65 | 47 |22 12§ 5k 23 340 9.7 361 o 170 345 5 3.2 1.8 1,1 1,080 228 o |75 9.8 1,860 |7.7
139-50- 6bbb2 165 Qd 10-5-64 | 57 | 5.0 32 |102 46 808 ok 379 |0 p,070 573 |1.3 5.0 3.1 } 2,829 2,90 s 135 |79 17 4,060 |7.9
139-50-108d4 116 Qd T7-13-64 ke {18 31§ 51 21 227 17 381 [¢] 126 209 6 .0 00 87 886 21k o 168 6.7 1,380 }8.2
139-50-108dd 116 Qd T-1ls-64 46 |25 28 | 54 19 215 |11 37 [+] gk 202 4 17 .00 8e, 818 214 o |67 6.4 1,380 7.5
139-50-10a44 116 Q4 T-15-64 LT F1 28 | 53 20 215 |1 368 o ol 205 L 17 .00 8z 820 216 o |67 6.4 1,360 |7.3
139-50-23aaa 150 Qa 7-9-64 A -0 1.6 139 58 % 185 | 7 |o 2 76 2 .0 .65 82 8lg 585 0 J25 1.6 |1,k00 |8.0
139-50-31bbb a7 3-L-6h .. |22 24 | 98 2k 780 16 k12 | o 500 793 (1.0 1.0 {15 {2, 2,530 3hk 6 (82 17 3,930 (7.2
139-51-32cabl 180 Qd 5-13-65 | 48 |21 | 76 26 189 |11 339 | © 238 132 .2 1.9 |12 86 859 295 10 |57 4.8 11,390 [7.8
139-52- 2dce 296 Q 11-10-64 5.2 | 1.5 4o 15 8k 16 376 4] [1,0L0 511 3.1 2.0 k1 2,714 2,680 160 o |5 30 3,910 |8.0
139-53-11bce 23 Qs 11-10-64 | 50 |2k .18 |162 54 T 1 388 [¢] ko8 % .2 1.5 .00 9634 1,010 625 307 |20 1.2 1,300 |7.9
139-54-11444 212 Qd 8-21-64 25 .8 | 26 20 217 1 L8 fo 149 61 .5 1.0 |3.0 T60 148 o l7h 7.7 1,160 (8.1
139-54-30dda 90 Qi 11-10-64 | 47 |21 .21 j1k7 37 184 |15 373 [} 59k 12 A .0 Ao |1, 1,250 520 214 |43 3.5 1,610 |7.8
139-55- khabb 80 Qd 11-10-64 | 46 |22 .06 |516 gl 76 |14 w2 | o ,140 241 a1 jsko .00 | 4,2 k4,590 3,200 l2,840 | 5 6 4o |7.8
1h0-h9- 7denl 15k 58 5-12-65 | b7 |23 .86 | 81 28 159 17.3 | 693 {0 17 58 .3 1.2 .90 690 318 0 {51 3.9 |L,170 (7.7
140-k9-15ddc1 8o L3 62k | 53 |15 o [Lk6 996 2,000 {83 585 { 0 (7,480 568 (4.0 556 .0 l12,h%0q 13,000 | 5,210 14,7k Y5 2 2,400 17.9
140-49-16daa 16 Qd 6-26-64 | 58 |2k Ay obo 13 W5 |10 b1z |5 19 8k R 2.0 .65 St 572 154 0 165 5.1 912 {8.3
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TABLE 3. - Ch

yses of

cted water

Cass Coynty, N. Dak. Cont.

[Acalytica! results in parts per million axcept s indicated]

Hordoess pecific
o n Dissolved sclids .,.é,coa Par. S
Total . Mag- Bicar. | Car- ) oo | condust.
Date of | pera- | Sitica | Caleium . Sodium | - ol o Sultate [ Chloride | o= | Nitrate | Boron cent | Sodium. | amoe
Loostion Depth | Source [ . jjpction e | @0 il IR R Hviall N e (‘,',l"“:‘o‘a) ‘(’&;;; wop | @ [T | woy [@ | o Rastdunon | ;. | Noncar.| so |adsorpti (i | pH Remarks
¢ of 180°C | magnesium bonate |dium ratio 250
1ho-bg-2hada 80 Qd 5-12-65 4 |21 0,10 {268 123 85 5.3 617 | O TH9 28 .2 L& 0.25 | 1,639 1,740 1,180 670 j14 1.k 2,090 |7.6
140-bg-31ack 18 Qa 5-12-65 k2 |16 .38 160 12h Th |14 373 o 435 95 a1 |ew0 1,40 910 105 |15 1.1 1,83 |7.7] &
140-49-31cac 200 Q@ 8-23-63 .. |20 21 3h 18 ko2 2 517 [¢] 18 h3o 1.3 2.0 1,090 160 o [83 1k 2,025 | 7.9
140-45-32bbe 170 Qa 6-16-65 8 |22 .50 {81 15 au7 9.5 boly o L8 308 3 1.2 o4 263 o |66 6.6 1,670 |7.8] a
14o-49-35dda 191 -7} 3-13-64 .. |18 .35 | by 15 200 6.0 315 0 162 143 7 1.0 185 o |69 6.4 1,18¢ 7.6
140-U9-36a82 223 u 8-8-63 . |23 239 | 35 " 220 5.0 | 305 |15 370 166 7 2.0 Loo 150 |54 4.9 [1,793 {8.3
140-50-35¢cde 9% Qd 11-6-64 N PPN B8 ]... T R 365 | 0 91 1h5 P 6 170 veeee |73 7.1 |1,260 [...
140-50-3544d 0 Qla ? [11-5-64 | .. ... | .3 [... veeer e- k2o | o 89 59 |ae. 0 250 [evees |55 3.8 |[1,100 {...
140-51- 6cce 84 Qd 5-13-65 | 47 a1 a2 | 150 jil 329 |0 262 20 2 1.0 33 55 b9 3.6 1,270 17.9
1ho~52-10dad 131 Qd 11-17-64 | 46 [22 .25 | 59 28 212 |w 379 [¢] 298 87 3 .0 264 o |63 5.7 1,350 {17.9
140-52-358db 315 5-28-47 P I 15 7.2 b 851 |.... 36s |.. 1,129 330 4.5 {..... 36 R P O 8.0{ ©
140=53- Saba 35 Qd 11-10-6k | 50 23 Ja2 {102 31 13 7.0 329 [} 107 as 2 2.0 384 1s {7 .3 745 1 7.9
14053-26cch 20 Qa 8-25- sh |26 .19 j1ik 62 17 1.0 439 o 213 6.0 | .5 0 sko 180 | 6 .3 1,020 |7.%
140-54- 2daal 52 Qa 11-10-64 | 46 |23 .12 jes2 8l s 27 371 [¢] 1,060 3u1 2 27 900 596 |s1 6.5 3,190 |7.7
140-54-13add 670 Kd 4-15-57 PP RPN PPN RO 34k |Trace|..... . . [+] 160 ceeen b veers |83 B
140-55-1Gbac2 28 Qow 6-16-6l . |21 a1 %o Lo 2y | 3.2 30 | & 151 17 .5 8.0 .00 505 505 3% 138 |12 5 785 8.3
140-55-25aaa 220 Qu T-17-64 PO §--4 A4 | bo 36 188 2 289 [¢] 391 20 R7 15 .60 874 890 26 9 |60 5.2 1,290 |8.1
140-55-270ab 540 Kd 1-10-64 { 51 | 6,2 28 | 46 9.7 [1,1%0 sk 368 [ 900 1,0L0 3.9 .0 3.2 3,379 3,h20 155 o |51 36 5,220 |8.1
141-49- 6edb 225 Qd 5-12-65 L& 6.4 .38 1 b 8.5 ko2 11 381 5 180 450 .6 3.6 1.9 1,360 1,330 70 o |93 26 2,310 |8.5
1%1-49-33cab 185 Q 5-12-65 k7 |20 RE-I 18 221 8.0 325 o 139 189 .5 1.1 1.2 8og 84 186 o |71 7.1 1,330 |8.0
141-50- 2ada 159 9’ {79063 | eo e |eens foen e | ST el 372 ftrmce fovvee beveees fooe | 709 [ever Joveeed 238 | 20 | (| s e
141-50- 6ddd 130 Qd 5-26-6k | .. [23 .73 | 56 17 278 10 508 | 5 52 248 .5 1.0 .00 gkg  ou8 210 o [73 8.3 8.3
141-50- Saas2 280 Qd 5-23-64 o 125 3619 33 930 {30 401 o 789 913 9 .00 {2.7 3,019 2,940 365 37 |83 21 8.1
141+50-11cde 195 Qd 5-12-65 - |23 22 (128 50 866 (18 353 [¢] 760 975 W 6.4 2.6 3,000 2,960 525 236 |77 16 4,580 |7.6
141-51-19cdd 317 Qd 6.25-64 52 8.9 .36 | b6 1 862  p6 305 [¢] 991 545 3.5 16 2.6 2,660 2,680 172 0 |90 29 3,880 |7.8
141.52-2kadd 216 Qd 6-13-63 .. 2o .30 124 5k 302 |13 . 2kg o 571 29k .6 5.0 .86 | 1,508 1,576 530 305 (55 5.8 2,310 |7.9
141.52-25bbe 280 Qd 6-13-63 v f23 60 [120 ko sy a7 298 o] 818 402 .8 6.0 2.10 | 2,109 2,162 500 255 169 11 3,168 8.1
141.52.26a0d 260 Qd 6-13-63 |27 .56 | ko 19 720 b 273 |14 900 394 2.7 5.5 2.70 | 2,264 2,230 180 o (89 2y 3,574 8.4
1h1-53-208dd 675 Xa 10-8-64 . 5.2 .85 |12k b1 966 [ue 2k 0 h,380 710 .5 .0 2.6 3,380 3,340 480 283 |80 19 ,9%0 |7.9
14154~ bedd 158 Qd 5-12-65 w8 |22 33 172 32 57 2 23 [ 343 2.5 | .3 .9 .00 8501 866 560 214 |18 1.0 1,200 |7.6
141-54-34ana 145 Q 11-13-64 | .. [17 ko | 0 28 130 |16 0 230 6.7 .1 0 |12 7%y 762 342 o [uh 3.1 {1,160 (7.8
141-55- Tada2 43 Qd 11-10-64 § 48 |23 .30 |b8o 98 503 BS o p,2ko 140 .1 2.0 W65 | 3,650 3,780 1,600 1,370 |40 5.5 {3,910 |7.8
141-55-12ddc 86 Qd 11-17-64 | 18 {20 20 | 85 32 + 82 h3 0 250 2.8 | .0 0 .35 651 650 346 70 |33 1.9 1,000 |7.8
141-55-34ama 640 Kd 10-25-60 | o0 Jasae Jeees oo Foeaie 0 750 ceeeens |49 o PR R 3,810 1hs P I veese |oeel ®
142-45-18edd. 210 Q4 6-16-65 18 |23 W18 [138 38 373 23 0 295 975 o7 4.0 1 3,029 2,890 500 5 |78 17 4,680 |7.9
142-49-26baa 125 Qd 6-16-65 | k9 |26 BT - 10 24y ho 0 156 299 L 1.6 Lo %1 9n1 270 18 |65 6.5 |1,610 |7.8] a
142-50- Baab2 3k2 @z |6-16-65 | u7 |36 37 {272 el % [2 [} 48 192 .2 .9 .00 | 2,329 1,280 { 1,000 25 |16 1.2 [2,150 [7.8] a
142-50-1gbce 120 Qd 6-16-65 | 46 |25 1.5 | 98 8.1 737 s 0 213 8k7 6 |13 2.2 | 2,289 2,260 278 o Igk 19 3,790- [8.1] a
142-50-35aad 219 Qd 6-16-65 | 46 |25 b8 107 25 959 8. o 835 910 .8 3.1 |2.5 | 3,100 3,000 370 29 |8k 21 L,770° |8.2
142-51-17daa b1y X4 6-16-65 L6 5.0 Ao | 32 8.0 |1,120 |3 a h,200 T76 2.9 L.0 3.3 3,350 3,190 13 o joh 6 4,990 {8.21 a
142-51-18ded 212 Qd 6-16-65 | 47 J2o 60 | 48 7.3 |1,010 &B o 5,240 697 2.8 2.2 3.8 3,229 3,220 150 o {93 36 4,980 18.01 a
142-51-204cd 160 Qd 6-16-65 | 56 |24 .08 | 58 17 960 1 o ﬁ,zoo 659 [2.6 5.8 3.0 3,119 3,200 216 o {90 29 4,500 {7.2| o
142-51-30cad 136 Qd 6-16-65 L8 |25 .17 ] 85 9.2 130 a7 [ 217 75 R .5 39: 6901 665 250 21 |52 3.6 1,070 {7.8] a
1h2-52-17ana 180 Qa 6-25-64 | 56 |21 68 | st 22 220 1 7 246 166 .7 1.0 35 89y 868 220 o |67 6.4 1,370 [8.3
142.52-24bea 189 Q 8-4-61 e e K3 .. eees P .- 237 197 ] Trace . a2 887 172 PR P R 1,694 7.9
98




TABLE 3. — Chemical lyses of selected water fes. Cass County, N. Dak. Cont.

[mmdmhumpu-nhnmum.:md]

Tom- Disanlvad solids Per

Total Mag- Potas- | Bicer- | Car- Fluo- -

Date of | peca- | Silica Caloiem| M%7 | Sodium Sullate | Chloride Nitrate | Boron ¢

Location. Depth | Bource irom neeh i bonate | bonat ride Residus on oceut | Sodium.
» coliection | twre | @10, [ ) | (©0) | "G | 0w ) (HCO;) (°°:; 50, @ |y | WO § B, Caloium, | Nonoar-{ so-
“n 1 160°C | meanesivas | bouate |dium | natlo
142-53-20cad 55 ® 11-5-6% 50 125 p3 133 26 o by us | o 180 2.9 0.0 |0.00 564 564 ko 100 | 6 0.3 7.5
160 Q 11.6-64 | 46 |21 A4 | 65 17 24 jo 295 | o 51 1.9 | .2 2.0 .00 337 33 23 o {17 .7 7.7
100 Q4 11-6-64 | b6 21 19 | 63 17 8.uf7.1 | 268 | O ko 1.0 | .2 .0 .00 2! 323 226 047 .2 7.9
136 ) 11-5-64 . |e3 1.3 |11k 27 33 e kg2 1o 97 38 1.0 .0 .35 553 Skl 394 o 17 8 7.3
90 Q 6-9-65 . 32 .11 |52 Ly 32 [ 3k [¢] 365 1.9 | .4 RN .00 812 810 580 298 |10 6 7.9
800 Xa 6-25-64 53 6.2 2.1 30 5:6 |1,170 |34 485 [} 259 1,420 4.5 3.0 k.o 3,17 3,210 98 0 95 5L T.7
60 4-27-65 | .. | 4.8 1% |15 5.5 |1,130 | 9.4 | 293 | o 912 954 .6 8.9 |4%.5 | 3,193, €0 0 |97 63 8.0
143-50-19aba 80 Q4 5-12-65 7 |22 BER N0 27 3.7] 2.8 m o 5|0 .0 .00 331 320 294 39 | 2.6 .1 7.9
143-50-29dan. 370 L2765 | 48 |22 .82 |135 97k {30 315 o 979 930 7 2.5 | 3,1kq 3,320 475 217 §8o 19 7.6
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TABLE 4.-Logs of test holes and selected wells.

137-49-17aaa
Test hole 2347
Geologic
source Material

Lake Agassiz deposits:
Topsoil, BlacK-=-oumom o mo e ol
Clay, silty, dusky-yellow to light-olive -gray;
scattered lignite flakes, calcareous--------—-—.-
Clay, silty, olive-gray to dark-greenish-gray;
scattered lignite flakes, calcareous-~-----------
Till and associated glacioaqueous deposits:
Clay, silty, gravelly, olive-gray; C&1CAreOUS~==w=mw
Sand, coarse, gravelly, predominantly quartz and
1ime s toNe ~ o e mm e m e m e e eeees
Sand, coarse, gravelly, clay lenses; predominantly
quartz and limesStone--mcee oo oo e
Clay, silty, gravelly, olive-gray; highly cal-

Graneros Shale:
Clay, dark-greenish-gray; white silt and sand
laminations, noncalcareouS=---=ee-cmemcmceecoocan
Clay, silty, brownish-black to black; scattered
lignite flakes, noncalcareous---eeememmemmcecccaae
Granite( ?) :
Decomposed granite; clay, cohesive, grayish-orange-
Pink; nONCAlCAIEOUS===mmmas oo ccmcccemaen

137-%9-250cc
Test hole 3158

Lake Agassiz deposits:
Topsoil, blackew=mmeoeem oo s me e
Silt, clayey, moderate yellowish-brown; cohesive,
scattered sand, calcareoUS-=—--e-mmmoucclicmcooonn
Clay, silty, olive-gray; plastic, calcareous
Till and associated glacioaqueous deposits:

Clay, 0live-gray=wec-- oo oo oo e
Gravel, fine to medium, sandy; subrounded, pre-
dominantly 1imestone-mm—--meoomiccmo ool
Clay, silty, sandy, gravelly, olive-gray; numerous
boulders, highly calcareous-----—=eemcecccmmcccman
Cley, silty, sandy, gravelly, olive-black; highly
calcareouS-m-~—aaac ———— —— -
Clay, silty, olive-gray; scattered lignite "fra.g-
ments, highly calcareous-«--wememmcccommccmaccoas

Sand, fine to coarse, gravelly; subangular to sub-
rounded, scattered lignite fragments s pre-
dominantly limestone-----omaaomooooo ool
Granite:
Decomposed granite; clay, sandy, pale-blue-green----

_:I_./ Geologic nemes used herein conform to the usage followed by the North Dakota
Geological Survey rather then that of the U. S, Geologlcal Survey.
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Thickness Depth
(feet) (feet)

1 1
16 17
35 52
9 61
1 T2
25 97
70 167
1 168

22 190
10 200
10 210
2 2
27 29
42 71
2 3

5 78
15 93
25 118
20 138
109 27
10 257




137-49-28cdd
Driller's log by Frederickson's Inc.

Geologic
—Source Material

Iake Agassiz deposits:
Topsoil, blaCK--cmmmmemmmcmeecccccm e e
Clay, yellow: ———e-
Clay; blue
Till and associated glaciocaqueous deposits:
Clay, seandy, boulders; blue -
Clay, sandy, hard; blue
Clay; blue -
Clay, sandy; blue -—
Sand, fine, dirty; gray:
Sand, fine; gray:
Clay, soft; blue

Sand, fine; gray: ———

Clay, sandy, soft; blue ———

Sand; gray: . ———
137-49-30aaa

Test hole 3138

lake Agassiz deposits:
Topsoil, black
Clay, silty, sandy, olive-gray; plastic, calcarecus-
Clay, dusky-yellow; plastic, calcareous-----—-cw-eea-
Clay, olive-gray; plastic, scattered lignite frag-
nents, calcareous
Till and associated glacioaqueous deposits:
Clay, silty, sandy, dark-greenish-gray; occasional
boulders--=e--mececccncmmccancrcar e m e e ————
Sand and gravel, unsorted; abundant lignite frag-
ments, predominantly quartz, shale, and lime-
stone
Gravel, fine to wvery coarse; numerous boulders,
gcattered lignite fragments, predominantly
limestone -
Clay, silty, sandy, gravelly, dark-greenish-gray;
occasional boulders, highly calcareous-----------

Graneros Shale:
Shale, silty, olive-black; pockets of very fine
vhite sand, slightly calcareous to noncalcareous-
Granite:
Decomposed granite; clay, greenish-gray; noncal-
careous -
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137-50-11add
Test hole 3137
Geologic
source Material Thickness Depth
(feet) (feet)

Leke Agassiz deposits:

Topsoil, black--«rm-e-memmomro e e ccc e an 1 1
5ilt, sandy, olive-gray; scattered lignite flakes, .

CBlCAreOUS-m=mcermemm e mc e e me e —————————— 1 2
Clay, sandy, light-olive-gray; scattered lignite

flakes, CAlCAYEOUB-==-=---c--mmmm——eo——omoo———eoo 3 5
Clay, sandy, yellowish-brown; plastic, lignite frag-

ments, CAlCAreoUS-~=--c--n-cmmeee— e mmce—o——aee 12 17
Clay, olive-gray; plastic, calcareoug---------ce-wu- 12 29
Clay, dark-greenish-gray; plastic, scattered fine

sand, CBlCAreOuUS-eee-mmreocecmmameceo—m—mceeaonn 3k 63

Till and associated glacioaqueous deposits:

Clay, sandy, olive-gray; soft, calcareous----------- 24 87
Clay, sandy, dark-greenigh-gray; hard, calcareous--- 75 162

Graneros Shale:
Shale, -silty, olive-black; numerous pockets of fine
white sand-some containing lignite fragments,

8lightly calcareous to noncalcareousS--«--—-ee-wea- L6 208
Granite:
Decomposed granite; clay, grayish-green; numerous
quartz fragments------cme-cmoecccemmcccc e N 212
137-50-29dad

Kindred Municipal well
Driller's log by Frederickson's Inc.

Ieke Agassiz deposits:

Topsoil, black-~--rmececcmm oo e e 2 2
Clay, 12 i
Clay, [t 18
Sand, 2k Lo
LYY, 5 4
Clay, blue; soft 22 69
Till and assoclated glacioaqueous deyposits:
Clay, blue; hard-~—-e-reermr e em 2 TL

jo2




137-50-35¢cch
Driller's log by Frederickson's Inc.

Geologic
source Material

Ieke Agassiz deposits:

Clay; blue
Till and sssociated glacioaqueous deposits:
Clay,
Clay,
Sand;
Clay,
Sand,
Clay,
Sand;
Clay,

Granite:
Decomposed granite; white------cocccaccmcacmcmanao

137-51-29cda
Driller's log by Frederickson's Inc.
Iake Agassiz deposits:
Topsoil; black--=-e=--cecmemmnooocooocooo e
Sand, fine; brown

137-51-35bbb
Driller's log by Frederickson's Inc.

Lake Agassiz deposits:

Clay; blue -
Till and associated glacioaqueous deposits:

Clay with boulders; blue--c--c-ceccaaaan--
Clay,
Clay,
Sand;
Clsy,
Sand;
Clsy,
Sard,
Cley with boulders; blug--m-cmmcocmcmcccccuommnmaaa=
Cley, 80ft; blue--cwcccommcmr e e
Sand; brown--------ec--e--w
Clay, sandy, hard; bluee~-c--ececcccmcucuancann
Clay, 80ft; GrOy----=---c--mmmmeccommmecomcmamcoonoe

Granite:
Decomposed granite; white-
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137-52-2Ta88
Test hole 3156

Geologic
source Material

Lake Agassiz deposits:
Topsoil, black----~- et
8ilt, clayey, moderate yellowish-brown; soft,
cohesive, calcareous
Silt, olive-gray; soft, cohesive, scattered lignite
fragments, calcareous ————
Sand, very fine; scattered lignite fragments, pre-
dominantly quartz, silt lenses 76-82 feet-wew=--
Clay, silty, olive-gray; soft, calcareous----------
Ti1l and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; numerous
boulders, calcareous - -
S8ilt, olive-gray----
Clay, silty, sandy, gravelly, olive-gray; numerous
boulders, calcareous
Silt, clayey, light-olive-gray; cohesive, scattered
lignite fragments, calcareouse-e---c--ewmcemmcomm-

Sand, fine to medium, clayey; subangular to rounded,

predominantly quartz---------e--ce--o

Granite:
Decomposed granite; clay, sandy, light-greenish-
gray; hard, quartz fragments--------cce-e---n---

137-52~31bbb
Test hole 3157

lake Agassiz deposits:
Topsoil, silty, clayey, yelloW--c-wcmcccacmmccnauna
Sand, fine to medium; angular to rounded, scattered
lignite fragments, predominantly quartzZ---------
8ilt, clayey, olive-gray; soft, cohesive, few
lignite fragments, scattered shale pebbles------
Sand, very fine to fine; scattered shale pebbles
and lignite chips -— -
Clay, silty, olive -gray; sof't, calcereoug----------
Till and agsociated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; soft,
CAlCAreOUS---ee—cocmmm e rrusmdecmmamacccc e u~-
Clay, silty, sandy, gravelly, olive-gray; highly
calcareous; gravel lense at 224 feet, sand
lenses 242-251 feet, numerous boulders 251-266
feetmewu--- - — —

Graneros Shale:
Shale, olive-black; hard, very fine sand and silt,
laminae, fish scales, highly calcareoug--«-=----

137-53-15bbb
Test hole 2205

lake Agassiz deposite:
Topsoil, sandy, black--w--=-ac-a- ————
Sand, very fine to fine; Ary---e-ccccmcammcmcccnaas
8i1t, clayey, light-yellowish-gray; soft cohesive,
calcareous -
Silt, clayey, olive- gra.y, soft, cohesive---cnccauaa
Cley, olive-gray; plastic, occasiona.l 8ilt lense,
calcarecus---- -—-
Till and associated glaciofluvial deposits:
Clay, silty, sandy, olive-gray; soft, numerous
Ppebbles and cobbles, calcareous-------cre—menwa-
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137-53-308ad
U. S. Bureau of Reclamation

Geologic
source Material Thickness
- feet
Iake Agassiz deposits:
R T T T e e L 12
Silt, sandy-----=---cemmmmmmmom e eccccceamnmana 11
Till and associated glacioaqueous deposits:
Tillemmemmmemmm e e e d e ccdcccccccmcecm e ea o mmee e 2
137-53-3kcee
Test hole 2206
Iake Agassiz deposits:
Topsoil, sandy, black-----------coreccmaumonaennn 1
Sand, fine to medium, brown; rounded------------c-- 9
Sand, fine to medium, clayey, olive-gray; scattered
shele pebbles and lignite chips-------------—-m- 10
Sand, fine to medium, olive-gray-----------r-c-c--- 20
Sand, fine to coarse, olive-gray---------- - 10
$ilt, clayey, olive-gray; soft, cohesive-- - 10
Sand, silty, fine to medium, rounded------- - 20
Clay, silty, olive-gray; plastic--------ceecuecuco- 10
§ils, clayey, olive-gray; soft, cohesive, scattered
granules, C8lCArEOUS-—-~—-~---=-ce-eumceomoaoonaoo 20
Till and associated glaciocaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray;soft 10
Clay, gravelly, olive-gray--------=--cecc-oo-- 16
137-54-32ddd
Test hole 3146
Till and associated glacioaqueous deposits:
Topsoil, silty, yelloW---m---eeccamcermcrmcccmannan 3
Sand and gravel, unsorted; subrounded, predominant-
ly quartz, limestone, and shale------cececcrcmou 39
Sand, very fine to very coarse, silty; scattered
lignite fragments, predominantly quartz and
limestone--—----ecmcmm e emeeee 10
8ilt, olive-gray; soft, calcareous; scattered
lignite fragments------cccecmcmmmmmomm e 10

Clay, silty, sandy, gravelly, olive-gray; numerous
shale pebbles and lignite chips; sand lenses
117-146 feet and from 152-158 feet; shale bould-
er 1T4-183 feet---ccocoamc e emeee 143
Greenhorn Formation:
Shale, silty, olive-black; hard, white specks,

fish scales, highly calcareoug-----------ceeueo- 9
Shale, silty, olive-black; hard, numerous hard thin
limestone lenses, highly calcareous------------- 13

137-54-36cce
Test hole 2204

Lake Agassiz deposits:

Topsoil, sandy, brown---c--cece-cmmcmommcocccue—cnea 1
Cley, silty, sandy, dusky-yellow; calcareous 9
Clay, silty, sandy, olive-gray; calcareous--------- 20
Clay, silty, olive-gray; calcareousS------------v--= 20
Till and associated glacioaqueous deposits:
8ilt, clayey, olive-gray; soft, scattered sand
grains, C8lCAreouS--=-----c----euomcucanmcaomen= 30
Silt, clayey, sandy, olive-gray; abundant granules,
[N 5 T R e e L L L LR P L L BT T 20
Clay, sandy, gravelly, olive-gray; calcareous------ 110
Greenhorn Formatior:
Shale, olive-black; soft, mottled, calcareoug------ 10
Shale, olive-black; hard----=-e-c--reccercccrorannn 11
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137-55-184dd
Test hole 3140

Geologic
source Material

T111 and associated gleacioaqueous deposits:

Clay, silty, sandy, gravelly, dark-yellowish-orange;
CalCArEOUSam=mmmme—=mm=— - e-mmeemmao—eoeoas—so—=

Clay, silty, sandy, gravelly, olive-gray; calcareous,
numerous shale and .quartz fragments-------------

Sand, fine to coarse, gravelly; subrounded to round-
ed; predominantly shale and limestone; sbundant
lignite fregmentg-------ce--eemmmoeccmeooaasoco=o

Clay, silty, sandy, gravelly, olive-gray; numerous
ghale and lignite fragments, calcareous----------

137-55-29a88
Test hole 3142

T4]11 and associated glacloaqueous deposits:
Topsoil, black-w---=mmocmmcomcicmmcmm oo mmmmeenoe
Clay, silty, sandy, gravelly, moderate yellowish-
gray, C8lCAreoUS---r=--c-—meemmmcmmmeommomooooon
Clay, silty, olive-gray; scattered sand and gravel,
CBlCAre0US~mma-mmmmemcmcmcmmewmmmam—memeemne———=
Gravel, coarse, sandy; predominantly shale and

Clay, silty, sandy, gravelly; olive-gray, calcareous

137-55-294dd

Test hole 3143 N
Ti11 and assoclated glacioaqueous deposits:
Topsoil, black--m=-mceommemcmmocm e ccmmcm e me o
Clay, silty, sandy, gravelly, yellowish-brown ;
CRLCAYEOUS-~—cmemmmmmeemmeammme e mecmm—e o
Clay, silty, sandy, gravelly, olive-gray; calcar-
Lo O e
S0, C OIS R SR e
Clay, silty, sandy, gravelly, olive-gray, calcar-
@OUS-—=-mmmmmmmeeo—mcemca—cmtcsmmmm———m——————oos
Clay, silty, olive-gray; calc8reouS------=---==-=---
Clay, silty, sandy, gravelly, olive-gray; calcareous
Clay, s8ilty, olive.gray; calcareoug----~w-=-==-=-----

137-55-30beb
Test hole 3139

T111 and associated glaciofluvial deposits:
Clay, silty, sandy, gravelly, dark-yellowish-orange;
abundant shale granuleS---m-cee-cccemcomcmcnaa=
S8and, fine to coarse; gravelly, subangular to well
rounded, predominantly quartz, shale and lime-

Gravel, fine to coarse; sandy, numerous boulders,
predominantly limestone and shale---«----uce--==

811t, clayey, olive-gray; cohesive, scattered
lignite fragments, calcareous-----~e--c-eccocwao

Clay, silty, sandy, gravelly, olive-gray; hard,
scattered shale and lignite fragmentg---~------~
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137-55-32d44
Test hole 31k
Geologic
gource Material

Till and associated glacioaqueous deposits:

Tops0oil, DlaCK===mm e o m e oo eemem
Clay, silty, sandy, gravelly, dark-yellowish-brown;
CBLCArEOUS === mmemm e e ccacccemncc -
Clay, silty, olive-gray; calcareous, scattered sand
NG Gravel=-- - e eceae
Sand, gravelly; predominantly rounded shale and
limestone fragments--—-wcecemma oo
Clay, silty, olive-gray; calcareous, scattered sand
and gravel-w-emmece oo em e
Clay, silty, sandy, olive-gray; calcareous, scatter-
ed gravel and lignite fragment§-----------ca-oo-

137-55-354dd
Test hole 3145

Till and associated glacioaquecus deposits:
Topsoil, black---=w=mmm oo
Clay, silty, sandy, gravelly, moderate yellowish-
brown; calcarecus, numerous shale pebbles 3 sand
lenses 22-32 feet---co-mommmaoo oo
Sand, fine to medium, subangular to rounded;
scattered lignite fragments; predominantly quartz

and limestone-~---momcm e
Sard, very fine to coarse; scattered lignite frag-
ments, predominantly quartz and limestone-------
Sard, coarse; silty, gravelly, predominantly quartz
and lignite--cmeemm ool
Gravel, medium; sandy, angular to well rounded,
Predominantly limegtone-~ec-—eocomomoomooo oo

Clay, silty, sandy, gravelly, olive-gray; soft
becoming hard at 145 feet, scattered lignite
fragments, CalCAIrEOUS-——cwomemmna ool

Clay, silty, olive-gray; hard, scattered lignite
fragments, calcAreouS-----ceemcwmmaacnnaooooo.

Clay, silty, sandy, gravelly, olive-gray; hard,
scattered lignite fragments, calcareous~--------

Greenhorn Formation:

Shale, olive-black; herd, white specks, fish scales,

highly calcareous-=—-a—maemcmmmco oo

138-49-lkaaa
Test hole 3104

Iake Agassiz deposits:
Topsoil, blacke-wee oo e
Clay, silty, grayish-orange; calcareous----------—--
Clay, silty, olive-gray; calcareoug--w-------emowoao
Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered
boulders and lignite fragments, highly calcareous
Sand and gravel, unsorted; subangular to rounded,
predominantly limestone and quartZ-----coe—ae-a.
Graneros Shale:
Silt, brownish-gray; soft, cohesive, scattered
lignite fragments, non-calcareouS-—-------oo-caoo
Clay, sandy, light-gray to medium-gray; occasional
seams of lignitic material, non-calcarecug------
8ilt, brownish-gray, soft, cohesive, abundant
lignite fragments, non-calcareoug-—----——-—c_._.
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138-49-kaas--Continued
Test hole 3104

oty Thickness Depth
S terial (feet) feet)
Granite:
Decomposed granite; clay, white; scattered sand
graing, NON-CAlCATEOUS-===s=m=smssmm—ummmmmm———— 22 3%0
Clay, pale-blue-green; scattered sand grains,
CBlCAreOUS==-scmemcccceccccccccmmcsec———ccccesae 15 355
138-49-8ced
Test hole 2346
lake Agassiz deposits:
Topsoil, blacKk---=-mc--mrcammcme e mumc v 1 1
Clay, silty, light-olive-gray to greenish-gray;
CBlCArEO0US-mm—mmmmm-mesecvneemee—m——————e——————— 11 12
Clay, silty, dark-greenish-gray to medium-bluish
gray; plastic, scattered sand, calcareoug------- 7 19
Sand, fine to coarse, predominantly shale and
L5 o e 20 39
Clay, dark greenish gray, plastic, calcareous------ 3k 3

Till and associated glacioaqueous deposits:
Clay, silty, gravelly, dark-greenish-gray, calcar- 7
[0a 1T TR .
Boulder, limestone 81
Clay, silty, gravelly, dark-greenish-gray, cal-

CAreOUS~===c-mecrramememme—camcecmcacc——am————— 36 117
Gravel, fine to coarse, sandy; predominantly lime-

stone and granite---eeceomocmcccmeeiamccaaan 2 119
Clay, silty, gravelly, dark-greenish-gray;

occasional boulders, calcareoU§-<----m--c-cea-== 96 215

Clay, silty, gravelly, dark-greenish-gray; cal-
careous-~interbedded with olive-bleck, non-cal-
: CAreoUS Clay----s-ueccemacmcccccmccmcmncccmc———n 8 223
Graneros Shale:
Clay, silty, sandy, brownish-black to black;
scattered lignite fragments, non-calcareous----- 29 252

138-49-13baa
Test hole 311h4

leke Agassiz deposits:

Topsoil, black-s----wememmuaaan ——— 1 1
Clay, silty, dark-yellowish-brown; calcareous------ 14 15
Clay, silty, olive-gray; CAlCAreoUS-—----=---cec-an 67 80

Till and associated glacioaqueocus deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, highly calcareouS---=e-eee-e- L6 126
Sand, fine to coarse, rounded; scattered gravel---- 8 134
Graneros Shale:
Shale, silty, olive-gray to black, hard, slightly

calcareous; occasional shell fragmentS--memew--- 57 191
Clay, sandy, White-----eeecmencooomamccmcn- 3 194
Clay, silty, olive-gray; hard, non-calcereous------ 6 200
Boulder, yellowish-gray to bluish- gray; non-cal-

B OUS = == = = e e 1 210
Clay, silty, dark-yellowish-brown; ebundant lignite

fragments, nOn-calCAreoUSs---e--—cemmmecumcoca- 12 222
Clay, silty, medium dight-gray; metallic luster,

NON-CALCArEOUS ———“mmmm e o c e c e e cmnmmm 7 229
Clay, silty, variegated (brownish-black, yellowish- '

brown, light-gray); non-calcareous--—r—-mme-on= 31 260
Clay, silty, yellowish-gray; scattered quartz

grains, non-caleareoUS--s--commoemeaceccccmene 18 278
Clay, silty, dark.yellowish-brown; abundant lignite

fragments, non-calcArecus-~e--emcecccocamcmoeo.— 6 284
Clay, sandy, yellowish-gray to yellowish-brown, non-

RURES T S I 288




138-49-13baa--Continued
Test hole 3114

Geologic
source Material Thickness Depth
feet Zf‘eet)
Granite:
Decomposed granite; clay, bluish-white, abundant
angular quartz grains, non-calcareouS-----e--e-- 1k 302
138-49-16add
Test hole 3105
Iake Agassiz deposits:
B oy T Lo B B L T TR S P e RSP 2 2
Clay, silty, sandy, light-olive-gray; highly cal-
CBIEOUS~~wmmmmcmcccemceme e cccmm e —cccccdrce v —— 5 7
Clay, silty, grayish-orange; calcareouS------------ 9 16
Clay, sllty, olive-gray; CalcAreouSew—------mcewo-- 45 61

Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; abundant
shale and lignite fragments, highly calcareous-- 10 71
Sand, gravelly, coarse; subangular to rounded;
numerous lignite fragments, predominantly shale

and limestone—---weeee oo ccceees 7 78
Clay, silty, sandy, gravelly, olive-gray, highly

CBLCAreOUS~===mmmmeme e e c e mm - 7 85
Clay, silty, sandy, gravelly, light-olive-gray,

highly calcareousS-------ececmmcccmercuncccanccana 50 135
Clay, sandy, mottled light-olive-gray to olive-gray;

highly calcareouSee—m-mcoomummm oo ee o 25 160
Clay, silty, sandy, gravelly, olive-gray; highly

C81CAYreOUS -~~~ == mmm e emem e cmcm e m e ;e —— 14 174

Shale boulder; silt, brownish-black; abundant lig-
nite fragments, scattered organic material,

NON-CBLCATEOUS~mmememmmeemmmmmmm—mmemccmeanemm——— 16 190
Clay, sandy, dark-greenish-gray; sbundant shale

pebbles, CRLCAIrEOUSw~-wmemmmeemnomemmemomma oo 93 283
Clay, silty, olive-gray; scattered sand and gravel,

highly C8lCAreouS=~-==s——mmcococccccccaoaooncaan 31 31k

Granite:
Decomposed granite; clay, light-brown to pale-
orange, abundant white sand grains, non-cal-

CAPEOUS = m oo o mmmmmmmmmme e e s oo m e ocaa 4.5 318.5
Granite, dusky-green; hard chipS--------ecwomcuoaan 5 319
138-49-29cec
Test hole 3115
Iske Agassiz deposits:
Topgoil---—----- e e 1 1
Silt, clayey, yellowish-brown; cohesive, calcareous 13 1
Clay, silty, olive-gray; calcareous----------weceae 50 6l

Til1l and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; soft,
highly CAlCATeOUS————~—— - - oo 10 Th
Sand, fine to coarse, angular to rounded; predomin-
antly quartz with limestone, shale, granite, and

lignite; scattered pebbleSe-mw—ceoooommmomoooo 15 89
Clay, silty, sandy, gravelly, olive-gray, highly

CBILCAreOUS =~ w—mm—mm-—cmwmm e cc e e m e ————— 53 142
Silt, clayey, olive-gray; cohesive, highly cal-

CAPEOUS~ v ——— e m o e e e 30 172

Sand, very fine to very coarse; subrounded to well

rounded, predominantly quartz and limestone,

scattered lignite fragmentg------co—weemaooo 38 210
Sand, medium to coarse; subangular to well rounded,

predominantly quartz and limestone, scattered

lignite fragments------cocceemmomme 37 ol
Sand, coarse with abundant gravel and numerous
DOULderg -~ m e e e e e e e e L8 295




138-49-29cce--Continued
Test hole 3115
Geologic
_source Material

Granite ¢
Decomposed granite; clay, pale-green; abundant
angular and subangular quartz grains, non-
CAlCAre0US=====m-emccmmcmmemremseereer e ————————

138-49-3kcce
Test hole 3106

lake Agassiz deposits:
TOP8Oilemmummmmcecmr o mccmccmccmom e m oo mm e
Clay, silty, olive-gray; laminated, highly calcar-

Clay, silty, yellowlish-brown; few laminations,
CBlCAreOU S ===m=m=m=mmmmmccweamcemcm—c—eooem———-

Clay, mottled brown and greenish-gray; calcareous--

Clay, silty, grayish-orange to olive-gray; cal-

Clay, silty, olive-gray; calcareous
Till and associated glacioaqueous deposits:

Clay, gravelly, olive-gray; scattered sand, highly
CAlCAre0US=——m—~=—=w=w———c—eeesmmememaemee——aaao=

Clay, silty, olive-gray; abundant sand and gravel,
highly calcareoug--«------ -

Gravel, sandy; subrounded to rounded; predominantly
limestone and quartZ------cc--cececececcenccconas

Clay, silty, sandy, gravelly, olive-gray, highly
CAlCAreQUS-mmcmrmccmmcmme i mm e e

Clay, silty, sandy, gravelly, greenish-gray; hard,
scattered lignite fragments, highly calcareous--

Graneros Shale:

Silt, clayey, brown to black; abundant organic and

lignitic material, non-calcareouS-----=-=----c-o
Granite:

Decomposed granite; clay, silty, white changing to
green at 245 feet; soft, scattered quartz grains,
NON-C8lCAreOUS-==--c-cme-smcrecmmem— e —rne—e——— e

Granite, pink and green chips; hard, scattered
angular quartz grains, non-calcarecus-----------

138-50-5bbb
Test hole 3116-A

Lake Agassiz deposits:

Topsoil, black--===ememceaomoecc—ceamamemmccam o
Clay, silty, olive-gray; scattered sand grains,
highly calcareous-- ——

Clay, silty, yellowish-brown; occasional sand grains
and gypsum crystals, highly calcareous--

Clay, silty, olive-gray; calcareous

Till and associated glacioaqueous deposits:

Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, highly calcareous------=ve---

Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, silt lenses 137-170 feet,

highly calcareous------—----c-cvecmemcmaunx
Gravel, sandy, subrounded to rounded; predominantly
limestone------wecanmes
Sand, gravelly, coarse to very coarse; subangular,
predominantly limestone and shale----cc~we-cee--

Clay, silty, greenish-gray; hard, highly calcareous
Sand, very fine to granules, subrounded; predom-
inantly shale and limestone--—-----cccccmeccacan
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138-50-5bbb--Continued
Test hole 3116-A

Geologic
source Material

Graneros Shale:
8i1t, variegated (olive-gray, gray, greenish-gray,
brownish-gray, black); organic material and
lignite fragments common, slightly calcareous to
LON-CALlCAreOUS — = -~ = m e oo e e oo
8ilt, clayey, sandy, olive-gray; few pyrite
CrYStalSa = m e m e e oo em
Sand, very fine to coarse,angular to subangular
quartz grains; white; some pyrite cemented
QuArtz graing-weeeecee oo e
Granite:
Decomposed granite; clay, sandy, greenish-gray
grading to blue-green with depth; numerous
angular to subangular quartz graing-------------

138-50-35zaaa
Test hole 3136

Lake Agassiz deposits:
Topsoil, Dlack-=em==mmmmeec oo
Clay, sandy, silty, olive-gray; highly calcareocus--
Clay, sandy, silty, olive-black; hard, scattered
lignite fragments, non-calcareous----ee-mmmemean
Clay, silty, variegated (olive-brown, olive gray,
greenish-gray); hard, scattered lignite frag-

ments, calcareous - _——
Clay, olive-gray; plastic, scattered lignite frag-
ments, CAlCAreOUS==-memwmmcmmmmnac o ccccce—————

Till and associated glacioaqueous deposits:
Clay, sandy, olive-gray; soft, calcareous;
occagional boulder-e=c-emmmmee oo
Sand, coarse, gray; angular to rounded, pre-
dominantly quarts—c-cm oo el
Clay, silty, sandy, greenish.gray to light -olive
gray; soft, highly calcareous-=eeeemecaacoaaon..
Sand, coarse, gray; angular to rounded, pre-
dominantly QUArtZ--eeeemcme oo
Clay, silty, sandy, greenish-gray to light -olive-
gray; soft, highly calcareous-----=cemamceoacan.
Sand, coarse, gray; angular to rounded, occasional
boulder, predominantly quartz--eec--—ccaooaoooo.
Clay, silty, sandy, dark-greenish-gray; soft,
scattered lignite fragments, highly calcareous--
Clay, silty, olive-gray to dark-greenish ~gray;
scattered lignite particles, highly calcareous--
Clay, sandy, dark-greenish-gray to olive-black;
scattered lignite fragments, highly calcareous--
Graneros shale:
Shale, silty, olive-black; hard, pockets of fine
white sand, non-calcareous------cecocamooocaao..
Granite:
Decomposed granite; clay, sandy, pale-blue to
greenish-gray; angular to rounded quartz grains-
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138-54-6ddd
Test hole 3148
Geologic

source Material Thickness Depth
(feet) Teet)

Till and associated glacioaqueous deposits:

Sand, fine, gravelly, Drown----------------osuoon-w 1.5 1.5
Clay, silty, sandy, gravelly, yellowish-brown;

highly calCBreouS----=-=~r--mm-merscccoomcomno== 17.5 19
Clay, silty, sandy, gravelly, olive-gray; numerous

lignite fragments, calcBreous=---=---==--=-=--==-= 53 T2

8ilt, sandy, olive-gray; soft, cohesive, lignite
fragments and shale pebbles, granite boulder
106-107 feet, CAlCATEOUS=-=—-=—==co=~wm=mo——=-- Lo 121
Clay, sandy, olive-gray; scattered gravel, few
lignite fragments, sand lenses 132-1u46 feet,
CAlCArEOUS-—-----s===mmemmmmm—— e ame——m—a—a= 31 152

138-55-31bbb
Test hole 3141

Till and associated glacioagueous deposits:

Topsoil, black-=---=e=-r--cmmmmomoccmomecommemmeoo e .5 .5
Clay, silty, sandy, dusky-yellow; slightly cal-

CArEOUS~=-=m==mm—wmoem—m o m—m—mmem———ee o oo 2.5 3
Sand, gravelly, dusky-yellow; angular to rounded;

clay lenses, predominantly limestone and shale-- 6 9
Clay, silty, sandy, gravelly, olive-gray; numerous

boulders 9-42 feet, highly calcareous~---------- 53 62

138-55-36cdd
Test hole 3147

Till and associated glacioaqueous deposits:

Topscil, black 2 2
Clay, 2 L
Clay, 4 8
Clay, yellow and orange; sand and gravel lenses---- 3 11
Clay, silty, sandy, gravelly, yellowish-brown; cal-
CATEOUS ==~ mmm—mmmm = mm— e e mme—e—cam————ae 10 21
Clay, silty, sandy, gravelly, olive-gray; scatter-
ed lignite fragments, calcareous-----«----------- 21 L2
8ilt, olive-gray; soft, few lignite flakes, cal-
carecus lamina@---------eccmemmaccnemmmmm——————— 39 81
Clay, sandy, gravelly, olive-gray; numerous lignite
fragments, highly calcareous--extremely silty
157-172 feet, numerous boulders 187-207 feet
and 232-249 feet-wmammmmmmmmmm e emmeccenaan 181 262
Clay, sandy, olive-black; some lignite fragments--- 8 270
Greenhorn Formation:
Shale, silty, clayey, olive-black; hard, white
specks, abundant shell fragments, highly cal-
CAYEOUS~==m=cmmmm— - s e e = — e —mwm———m o — e 17 287
139-49-1cdb
Cass-Clay Creamery
Driller's log by layne-Minnesota Co.
Leke Agassiz deposits:
[CATY (IR 92 92
Till and associated glacioaqueous deposits:
Clay, hard, numerous boulders----------ec-mmme--—a- 58 150
Sand and gravel L 194
Clay-—-—-m=m = mm e e mehmem—aeea—ao ?
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139-49-6ace
Union Stockyards
Driller's log by McCarthy Well Co.

Geologic
source Material Thickness Depth
i (feet) (feet)
lake Agassiz deposits:
TOPBOL]lemrmemmer e e e e e e ——————— 2 2
Clay-mmmeememmmmemammcmesemcanmeemcssamsammmam————— 61 63
Till and associated glacioaqueous deposits:
Clay and bouldergec-~eermcmmeermcram e —————— 10 73
Clay, boulders, and gravel 8 81
Clay and boulders----wce--eecmecocomeenac oo —a———— 5 86
Clay with lenses of fine sand, numerous boulders--- i 90
Clay and boulders with lenses of gravel and fine
8 %8
3 101
6 107
Iy 111
L 115
Gravel, coarse, numerous boulders and clay lenses-- 3 118
Gravel, COArBEe--ec-mcmmmcoccmamaccmencrccmcm———————— 12 130
Gravel, coarse; clay lenseg---------- 56 186
Gravel, coarse; numerous boulders---- 3 189
Sand, gravelly, COBrS€----ewawweweswanommonnoaaanan 19 208
139-49-6bda
Siouxland Dressed Beef Co.
Driller's log by McCarthy Well Co.
lake Agassiz deposits:
Clayammmmmm e e e e 76 76
Till and associated glacioaqueous deposits:
Clay and boulders-------ecmmmcaccnccma e 27 103
Sand, gravelly, fine; numerous boulders------ 1k 117
Sand, finee--mm-ccccuao 18 135
Sand, gravelly, fine 10 145
Sand, fine---cecmcccmccmarccnano 10 155
Sand and gravel------cacmemecmcac e 55 210
139-149-6dcd,
West Fargo Municipal Well
Driller's log by Frederickson's Inc.,
Iake Agassiz deposits:
Topsoil, black---e-w-emmo o cm oo 3 3
Clay, silty, grayish-yellow-brown; cohesive-------- 9 12
Clay, dark-olive-gray; plasticee-woccmceacwcacaaano 55 67
Ti11 and associated glacioaqueous deposits:
Clay, sandy, dark-olive-gray; scattered gravel----- L 71
Clay, sandy, gravelly, bluish-gray; scattered lig-
nite fragmentg----- [ 13 8k
Clay, sandy, gravelly, bluish-gray; abundant
boulders-------------- D e 2 86
Clay, sandy, gravelly, olive-gray. 5 91
Clay, silty, olive-gray; numerous fine sand lenses- 10 101
Clay, sandy, gravelly, olive-gray------------cc-w-- 27 128
Sand, very fine to very coarse; clean, scattered
fine gravel-----—e-om oo 3 131
Sand, silty, very fine to very coarse; scattered
fine gravele--eeesewmccmcccccrer e ermm— e 12 143
Clay, sandy, olive-gray; scattered fine gravel----- 8 151
Sand, clayey, fine-ee-eceocmcmmmmc e 9 160
Sand, very fine to very coarse 59 219
Clay, sandy, dark-olive-gray------- 3 200
Clay, sandy, dark-greenish-gray------c-cceccaacaann 15 237
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139-49-6dedp

Test hole 1

Geologic

source Material

Leke Agassiz deposits:
Topsoil, black-----------=mmecmaomo oo —m oo oo
Clay, silty, grayish-yellowbrown; plastic,

lamingted-m-mmsmemceme e e e sw e

Clay, dark-clive-gray; plastic------=--c-eo-comomoo

Till and associated glacioaqueous deposits:
Clay, sandy, dark-olive-gray; scattered fine gravel
Clay, sandy, gravelly, olive-gray; boulders 107-

109 feet-mu--cmmmmmmcmroa—aan
Sand, fine (?) no samples
Clay, silty, olive-gray; lenses of fine sand-------

Clay, sandy, olive-gray; scattered fine gravel-----
Clay, sandy, olive-gray-----c----—-mcomw-——eao-c—m-
Sand, very fine to fine; occasional clay lenses----
Sand, silty, very fine to fine
Sand, very fine to very coarse

139-49-6dde
Test hole 2

Iake Agassiz deposits:
Topsoil, black-=----es-emmccmmo e oo oo
Clay, silty, yellowish-brown; plastic---
Clay, dark-olive-gray; plastic---e--crmo-ucmoacama-
Till and associated glacioaqueous deposits:
Clay, sandy, olive-gray; scattered fine gravel-----
Sand, clayey, very fine to very coarse--------w----
Sand, very fine to very coarse; predominantly

139-49-Tabb2
South west Fargo municipal well
Driller's log by layne-Minnesota Co.

Lake Agassiz deposits:

Till and associated gleaciocagueous deposits:
Clay and gravel---mee-c-mocmoaeeccamommcamm——ca——n
Clay and boulders-——=s------ececemmomecm e meee
Clay and gravel---eemeamemcomm e macanan
Clay, gravel, and lignite----
Sand and gravel-ee--wemee-acccceccmem—mce ;-

139-49-8bda
South west Fargo municipal well
Driller's log by layne-Minnesota Co.

Lake Agassiz deposits:

Clay, gravelly--------cc-ca- T E LT e P
Till and associated glacioagqueous deposits:

Clay, gravel, and boulders

Send and gravel--memecmeeaao-

Clsy, gravel, and boulders

Sand, medium, gray---e-e--c-c--mrmmmecccecccneceana

Clay and boulders=-ewe-commom e ccmccmmmccmmieeeeo

Sand, medium to coarse-
Clay, blue=cemo e e e e

11k

Thickness Depth
“(feet) (feet)
3 3
9 12
48 60
12 72
50 122
10 132
5 137
12 149
3 152
10 162
5 167
15 182
3 3
9 12
48 60
Lo 100
30 130
50 180
69 69
6 75
45 120
41 161
29 190
1k 204
6 6
58 6k
2l 88
2 90
8 98
10 108
13 121
6 127
29 156
8 164




139-49-9a4ad3
Test hole 3113

Geologic
source _Material

lake Agassiz deposits:

Tepsoil, black------cwmrevecaceccaccccccccm———ceea—

Clay, silty, yellowish-brown; scattered fine sand,
highly calcareoug--------—ccmcccccwecaccmrccannae=

Clay, silty, olive-gray; plastic, lenses of very
fine sand, calcAreoug-------ceccccmccmmocamenaaa

Sand, very fine to coarse, brown; subrounded, pre-
dominantly quartz, scattered lignite fragments--
Clay, silty, olive-gray; plastic, calcareous-------
Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; cal-

CBIEOUS==-—~mmmcmereeremesecceeeeemacme——m———————

5i1t, clayey, sandy, olive-gray; cohesive, scatter-
ed lignite fragments, calcareous---wceewmacea—ea

Clay, silty, sandy, gravelly, olive-gray; cal-
careous--few boulders-----comcccmccmmmcmacaaana.

Sand, very fine to coarse, gravelly; subrounded to
rounded; scattered lignite fragments, pre-
dominantly quartz and limestone-----eceaccmman-

Granercs Shale:

8ilt, brownish-black ; cohesive, contains organic

and lignitic material, non-calcareous----=-------
Granite:

Decomposed granite; clay, white; hard, scattered

angular quartz grajns--------—-c-eccmomcmmeeo

139-49-13cce
Test hole 2174

Lake Agassiz deposits:
Tepsoil, black------—ccmmcm e eae
Clay, silty, yellowish-gray; plastic, scattered
pebbles, calcareouS~~-w-—omemcocccocmmeemo
Clay, silty, yellowish-gray; plastic, calcareous---
Clay, silty, olive-gray; plastic, calcareous-------
Sand, fine to coarse, subangular to subrounded;
predominantly quartz and limestone--------------
Till and associated glacioaqueous deposits:
Clay, sandy, gravelly, olive-gray; numerous boulders,
CBlCAreOUS —————— oo e
Clay, silty, sandy, olive-gray; lenses of sand and

Clay, silty, sandy, olive-gray; lenses of gravel---

Clay, sandy, silty, olive-gray; scattered gravel,
numerous boulders----m-r-mmemcccmmec o mccacaams

Gravel and boulders, predominantly limestone

Granite:
Granite, green; h&rd=---ccememcmmo oo cemean

139-49-18a8d
Woodlee Water Co.
Driller's log by Frederickson's Inc.

Leke Agassiz deposits:
Tepsoil, black
Clay, brown
Sand, silty, brown-----ece—------
Clay, silty, blue--vmemeeaocaan
Clay, blue, plastic
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Geologic
gource

139-49-18aad--continued
Woodlee Water Co.
Driller's log by Frederickson's Inc.

Material

Till and associated glacioaqueous deposits:

Granite

Clay, gray; numerous limestone pebbles------c------
Clay, blue, hard------cceeu-ec--o -
Clay, sandy, blue; soft- - -
Clay, sandy, blue; hard- -- -
Clay, gravelly, blue--- -- _—
Clay, blue; hard----- - -
Clay, blue; soft----- - -
Clay, blue; hard----- - —
Clay, sandy, blue----w---o- - -
Sand, coarse, multicolored-------c-cmemcmcaecaoooon

Decomposed granite; clay, brown and whitee---cco---

139-49-18bbb
Test hole 2169

Clay, silty, dusky-yellow; plastic, calcareous-----
Clay, silty, olive-gray; plastic, calcareous-------

Till and associated glacicaqueous deposits:

Granite:

Clay, silty, gravelly, olive-gray; numerous boul-
ders, C8lCAre@OUS~==--=-=rcoc-cmmvem—meraer——————

Sand, fine to medium

Clay, silty, olive-gray; scattered gravel and

boulders-mmme-mmrec e ccccc e P e iatatetated
Sand, fine to coarse; subrounded, predominantly

QUArtZ-m e m e mae
Clay, sandy, silty, olive-gray; calcAreouS~~w-------
Sand, fine to coarse, subrounded; predominantly

[ T B o R L L P P L P L PP LT

Clay, silty, olive-gray; plastic, calcareous-------

Sand, fine to coarse, subrounded, lenses of clay
and gravel----ce--mmcc e e e

Sand, fire to medium, well sorted, subrounded to
rounded; predominantly quartz----------meec-—va--

Decomposed granite; clay, sandy, light-greenish-

gray; soft, non-calcareous--«--s---=-er-eecmca—a-

139-49-18ced
Test hole 2177

lake Agassiz deposits:

Topsoil and fille---mmcmecmccmcmccmramccccccmcee e
Clay, silty, sandy, brownish~gray; plastic, cal-

Clay, silty, olive-gray; plastic, calcareoug--------

Till and associated glaciocaqueous deposits:

Clay, sandy, silty, gravelly, olive-gray; soft, cal-

CAreOUS~=smmmm=mecmreomemcee;eseem———me-———— e
Sand, fine, gray; angular to subrounded, scattered
lignite fragments, predominantly quartz--«-------
Clay, sandy, silty, gravelly, olive-gray; soft,
CBlCAreOUS-—~rm-mmmrrr—ccmcmccmm—cc—me——e——ea———n
Sand, fine, gray; angular to rounded, scattered
lignite fragments, predominantly quartz----------
Clay, sandy, silty, gravelly, olive-gray; soft,
C8lCAre0US=m=mucsmmm e mrcommccccmmmccemcm———— e

Clay, silty, bluish.gray; plastic, numerous hard
nodules, CalCAreOUS~—r-~mccemmccmaccmcaccc———————

Thickness Depth
(feet) (feet)
3 83
1k 97
3 100
2 102
2 104
2 106
16 122
b7 169
19 188
10 198
4 202
L 4
13 17
48 65
17 77
3 80
10 90
10 100
15 115
31 16
L4 150
12 162
L8 210
21 231
11 1
5 16
5 21
37 58
29 87
5 92
13 105
12 117
30 17
10 157




139-49-18ccd--Continued
Test hole 2177

Geologic
source Material

Graneros Shale:
Clay, silty, grayish-black; plastic, numerous hard
nodules, non-calcareouUS---------s=w--=-=-co-o--s
Clay, silty, grayish-black; plastic, few clay
cemented nodules composed of quartz, sand,
shale, and decomposed granitic material,
occagional lignite fragments, non-calcareous----
Granite: .
Decomposed granite; clay, silty, sandy, white to
green; numerous anguler quartz fragments, non-
CALCBIEOUS——~=m=—m=mmm— e o - mmm—e——cmmo—ocoesoas

139-49-19aaa
Test hole 2170

Lake Agassiz deposits:
Topsoil, black-----=m===wm=mmcc-eoooo-ammcoomeoom=
Clay, silty, yellowish-gray; soft, calcareous------
Clay, silty, light-olive-gray; plastic, calcareous-
T411 and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; soft,
CB1CAreOUS-=m=wrmmmm—-memeeermemme——————oweea- oo
Gravel, fine to coarse, sandy, subangular to sub-
rounded; predominantly limestone and shale------
Clay, silty, sandy, ollve-gray; numerous cobbles,
cB1CAre0Uf-—=mmmm--rmmo———e—mmeme—m————eo—---o-
Sand, fine to coarse, subanguler to subrounded;
clay lenses, few pebbles, granitic material

lenses, €&lCArEOUS---==-=cremeecceccec—eeaan o
Sand, fine to coarse, clayey; subrounded, scattered
gravel, granitic material predominant-----------
Clay, silty, sandy, olive-gray; scattered gravel,
C81CAreoUS-~mmenmmmm e emmsamcemecamceee—a~ -
Graneros Shale:
Clay, silty, sandy, olive-gray to olive-black; soft,
thinly laminated, moderately to highly calcareous
Granite:
Decomposed granite; clay, greenish-gray; non-
C8LCAreOUSm———— === s mmmceeeeeaaeo-

139-49-21bbb
Test hole 2171

Iake Agassiz deposits:
Topsoil and fill, blacke--=-=--veccccmccarccnrccucnnx
Clay, silty, yellowish-gray; plastic, calcareous----
Clay, silty, olive-gray; plastic, calcareous-w----w-
Ti111 and associated glacioaqueous depositas:
Clay, silty, sandy, olive-gray; soft, numerous
pebbles and cobbles, calcAreouSe«~e----e---eoc--
Silt, clayey, sandy, ollve-gray; soft, calcareous--
Sand, sillty, clayey, olive-gray; cohesgive,
occasional gravel----m-ccmocmm e mee
Sand, fine to coarse, gravelly; subrounded---------
Sand, fine to medium, clayey, olive-gray; firm,
scattered gravel, predominantly quartze---------
Granite: i
Decomposed granite; clay, brown and black grading
to green and red; soft, non-calcareous----------
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Geologic
source

139-49-22bbb
Test hole 2172

Material

Lake Agassiz deposits:

Topscil, silty, blacke----c-coocmmmmmmmmoeoas
Clay, silty, yellowish-gray; soft, calcareoug------
Clay, sandy, olive.gray; slightly Plastic, cal~
CAIEOUS === = =~ = m e o oo ecdeemmm e memaee
Sand, fine to medium, subrounded; predominantly
quartz, numerous pelecypod shellS-e-v--e-mcemceo
Clay, silty, olive-gray; soft, calcarecus-—-ww-w---

Till and associated glacioaquecus deposits:

Graneros Shale:

Granite:

Clay, silty, sandy, gravelly, olive-gray; few
boulders, caleBreOUS-===wmcmea oo
Gravel, fine to very coarse, sandy, subrounded to
angular; predominantly limestone--w—-eeceeooocoo
Clay, silty, olive-gray; soft, CAlCAreouS--------
Sand, medium to very coarse, gravelly; subangular
to subrounded, predominantly qQuartz----~e-e--—--
Sand, fine to coarse; predominantly quartz---------
Sand, fine to coarse; abundant fine gravel, pre-
dominantly QUArtZ-----meee ol

Clay, silty, light-olive-gray to olive-black; soft,
organic material 250-260 feet, non-calcareous---

Decomposed granite; clay, sandy, gray with green
and red splotches; soft, non-calcareous---------

Clay, green; soft, non-calcareous

Granite, green; hard--eeeeoeeooomo oo ____

139-49-23bbb
Test hole 2173

Iake Agassiz deposits:

Topsoll, blacK-—oommmmm oo e
Clay, silty, yellowish-gray; soft, calcareous-
Clay, silty, olive-gray; Pplastic, calcareoug-------

Till and associated glacioaquecus deposits:

Granite:

Clay, silty, sandy, gravelly, olive-gray; few
boulders, calcareoUS—-eec-commmmmmom e eona.
Sand, fine to medium, clayey, olive-gray-
Boulder, granite----~eeeoaoom oo ...
Clay, silty, sandy, olive-gray; scattered gravel,
CBLCATrEOUS === e m e e e oo
Clay, sandy, light-olive-gray; numerous pebbles and
cobbles, CAlCAreOUS~-emmcoommm oo
Clay, silty, olive-black; Plastic, occasional sand
lenses, thinly laminated, calcareouse-------c-o-
Clay, sandy, olive-gray; numerous lenses of fine to
coarse gravel, CBlCAreOUS-~=-~mom e
Sand, fine to coarse, gravelly, subangular to sub-
rounded; predominantly limestone-----eecceooo_ ..

Decomposed granite; clay, greenish-gray; soft,
contains fragments of partially decomposed
granite, non-calcareous

Granite, green, hard----wee-oeoemoaoo o ______

Thickness

ifeet )

17
11
16

27

10

28
57

119
10
18
18

14

278

L6k

108
126
127
160
279
289
Lot
ka5




139-49-2Laaa
Oak Manor Test 1
Driller's log by Frederickson's Inc.
Geologic
_source Material

lake Agassiz deposits:
Topsoil, black
Clay, yelloW--w-mecoom—ow
Clay, blue, soft, plastic

T411 and sssociated glacioaqueous deposits:
Clay, sandy, blue; hard------=---w---co--o-s-cooe--
Clay, sandy, blue; soft----------wmc-cmoecoooconna-
Clay, sandy, blue; hard-----=-----cwooo-—cooomom-oe
Sand, dirty, white------ccommommmcomommo oo
Clay, sandy, gray; hard, numerous boulders---------
Clay, blue; hard---------e---mmeormocmcaoo oo e
Clay, sandy, blu@m----=--commommo oo ooemoooo

Graneros (?) Shale:
Clay, black; lenses of lignite-----vr-ce-o-o-ooonoo-
Clay, multicolored; hard
Clay, hard; sandstone lenses---------w-oma--o-cooom

Granite:
Decomposed graenite; clay, white, green, and blue---

139-49-25a88
Test hole 2175

Ieke Agassiz deposits:
Topsoil, black-~----ceccmammme—cmmamaaocamomccomnoo
Cley, silty, yellowish-brown; plastic, calcareous--
Clay, olive-gray; plastic, calcareous--------------
Sand, fine to coarse, gravelly; predominantly
QUAPTZ=wmm e mmmmm e e e emea e ome -
Sand, coarse, gravelly; predominantly quartz-------
Till and associated glacioaqueous deposits:
Clay, silty, sandy, dark-olive-gray; occasional
lenses of fine to medium gravel, calcareous-----
Graneros Shale:
Shale, silty, sandy, derk-olive-gray; plastic, non-
CBLCArEOUS-==m~=mm=m=m==m-—c—--eesea—eea————oooo
Clay, silty, dark-olive-black; plastic, laminated
with very fine white sand, occasional wood and
lignite fragments, non-calcareous---------------
Granite:
Decomposed grenite; clay, gray to green; plastic,
occasional orange splotches, slightly calcareous
Clay, green; plastic, numerous fine to medium
quartz grains 441-518, slightly calcareous------
Granite, white and pink, hard-----------oc--ocoooo-

139-49-28bab
Test hole 2176

Lake Agassiz deposits:
Clay, silty, sandy, yellowish-brown; plastic, cal-

Clay, olive-grey; plastic, calcareous--

Sand, very fine to medium, gray; angular to sub-
rounded, numerous gastropod and pelecypod shells,
wood and lignite fragments, predominantly quartz

Clay, silty, olive-gray; plastic, calcareous-------

Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray, cal-

Sand, fine to coarse; angular to subrounded,

scattered gravel, predominantly quartz----------
Clay, silty, sandy, gravelly, olive-gray; cal-

119

Thickness Depth

Teet feet )
1 1
15 16
76 92
15 107
12 119
9 128
3 131
18 19
35 18k
9 193
8 201
22 223
16 239
59 298
3 3
18 21
65 84
16 100
3 103
73 176
26 202
73 275
50 325
193 518

.5 518.5
12 12
6 18
22 Lo
33 73
21 9k
14 108
115
11 126




139-49-28bab--Cont inued
Test hole 2176

Geologic
source Material

Older till and associated glacioaqueous deposits (?):
Clay, silty, sandy, brownish-gray; plastic, cal-

CBI@OUS == === o m s m e e e e ccamm i ———
Clay, sandy, olive-gray; plastic, numerous lignite
fragments, calcareouS--==w-mmmoceoooo ..
Granite :
Decomposed granite; clay, silty, greenish-gray to
White oo ..
Granite, white, black, and pink chips; hard--------

139-50-6bbb2
Mapleton municipal well
Driller's log by Frederickson's Inc.

Lake Agassiz deposits:

Clay, blue
Till and associated glaciocaqueous deposits:

Clay, blUe -~ -m oo a e oo ceeaa

Sand, coarse----

Clay, blue-ewocomcm e

Sand, fine-----wacaoomoooiooL

Clay, sandy---=mmomece e

139-50-12bbe
Test hole 2178

Leke Agassiz deposits:
Topsoll, blaek-sm=m-om ool
Clay, silty, yellowish-brown; plastic, calcareous--
Clay, silty, olive-gray; plastic, calcareous-------
Till and associated glaciocaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; cal-

B OUS = — = = et e e e Cccmcemm—e
Sand, fine to coarse; angular to subangular, pre-

dominantly qUartze---commamommo ool el
Clay, silty, sandy, gravelly, olive-gray; cal-

PO = = o o e e e e
Clay, silty, olive-gray; calcareouS-----c--mcecaee-

Sand, very fine to medium, subrounded to well
rounded; scattered fine gravel, predominantly

QUBT B - - o m e m e e cmmmmem e
Clay, silty, sandy, gravelly; olive-gray, cal-
CBLEOUS = = = e e e e mmaa e —_———————

Sand, fine to coarse, gravelly; subrounded to well
rounded, predominantly 1limeStone------cceeeeo—oo
Clay, silty, sandy; olive-gray, calcareous

Granite:
Granite, green, har@e-mme-eeeoooooo oL __.

139-50~23aaa
Test hole 3103

Leke Agassiz deposits:
§ilt, clayey, grayish-orange; cohesive, scattered
fine sand, occasional leminae, calcareous-------
8ilt, clayey, olive-gray; cchesive, calcareous-----
Till and associated glacioagueous deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered

lignite fragments, highly calcareouS-------—--_.
8ilt, clayey, sandy; olive-gray; soft, cohesive,
C81CareOUS - =~ D

Thickness
feet)

42
136

[

16
51

18
35

(&

168
304

308
309

22
43

7h
150

165
207

59

135
140
187
189
196
205

221
272

280

18
53

128

133




139-50-23saa--Continued
Test hole 3103
Geologic
source Material

Ti1l and associated glacioaqueous deposits:(Cont.)
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite and wood fragments, highly calcareous---
Sand, very fine to coarse, gravelly; angular to
rounded, predominantly quartz--------------eo---
Clay, silty, sandy, olive-gray; scattered gravel,
few lignite fragments, highly calcareous--------
Sand, very fine to very coarse, gravelly; angular
to rounded, predominantly quartz-------------w--
$ilt, brownish-black to light-olive-gray; soft,
laminated, scattered sand grains and lignite
fragments, gastroped shells at 205 feet, highly
celcareQuS-w-m-mcmc-rreceremmmmm—re————esam o
Graneros Shale:
Clay, silty, greenish-gray with brownish-black
splotches, some lignite and organic material,
hard, slightly calcareous----------c--c--cm=e-=o=

139-50-23ddd
U. S. Bureau of Reclamation
Test hole

Lake Agagsiz deposits:
Pops0il-mm-e-m-e--cmcssmemeemme e cm—cee oo mommoo
Clay, silty, tan; plastic----—--
Sand, silty, fine; well sorted
8ilt, sandy, tan----e-e---ememmcccmmoeocooosnamooon
Sand, silty, fine, tan-«------wewccccmcnorocccmoa0=
Sand, clayey, fine, tan.
Sand, silty, fine, gray; well sorted---------------

Ti1l and sssociated glacioaqueous deposits:
Clay, gravelly, gray; compact

Clay, gravelly, gray; compact
Sand, gravelly, COBYS€----====-mm-====
Clay, gravelly, gray; COmMpACt------=---e---c--a-o--

139-50-2kced
U. S, Bureau of Reclamation
Test hole

Lake Agassiz deposits:
Topsoil, black--=-----
Clay, gray; plastic
Ti]l and associated glacioaqueous deposits:
Clay, gravelly, gray; compact--~-----coe--moconaane
Sand, silty, very fine, gray:
Sand, fine, gray; well sorted----
Clay, silty, gray; firm, laminated-
Clay, gravelly, gray----------smemmcececccooeoocoo-

139-50-2hcdd3
U. 8. Bureau of Reclametion
Test hole

Lake Agassiz deposits:
Topsoil, blacKe-=we-cmrmmmec—rre—eacccom—r—a—wacoan
Clay, silty, gray; plastic--------uc-coccaraouonon-
Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, gray---------=-=c----
Silt, clayey, sandy, gray; laminated.
Sand, very fine, light-gray; loose, clay lense 97-
100 feet-=-orvmmmmcmccr e sccermr e e e

Thickness
feet

15
18

a7

145
154
169
187

214

219

255

67

82
110
112
163
282

80
85

105




Geologlc
source

139-50-2kcdd3~-Continued
U. S. Bureau of Reclamation
Test hole 3-B

Material

T411 and associated glacioaqueous deposits: (cont.)

Sand, fine, light-gray; 100Be----=-==ne-mc=ma-ooma-
Sand, fine to medium, light-gray; loose, scattered
s1lt lenses and gravel---w---m-cccmcmocmmmomoaa-
Sand, medium to coarse, light-gray; loocge----------
Sand, coarse, light-gray; loose scattered fine

Sand, coarse, gray; loogg--—=-=-==--
Sand, clayey, fine, gray------------
Si1t, clayey, sandy, gray-----------
Sand, medium, gray------------=====----c--=-
Si1t, sandy, clayey, gray-----=-=-=====--====
Sand, coarse, gray; scattered gravel--------
Sand, 8ilty, COArBE-=---m—-mm-mmomoommaeoons
Sand, gravelly, mediuli---~--------=-=oc-cemme-m=me-
Sand, silty, fine, gray-------------c=---ces-=conen

Sand, silty, fine to medium
Sand, gravelly, fine £o mediume----==---s--=aoecomne

139-50-28aaa
Test hole 3135

Iake Agassiz deposits:

Topsoil, black-----wmmmmomeommac e amammecmm o omm e

Clay, silty, yellowish-brown; soft, laminated,
CBlCATEOUSa=—-w-mmmcmmmecccccecmcmcmcemmme———————

Clay, yellowish-brown; soft, calcareous------------

Clay, olive-gray; soft, few lignite fragments, cal-
CAreouUS--~e-~=--=

Boulder, granite
Clay, olive-gray; soft, few lignite fragments------

Till and associated glacioaqueous deposits:

Graneros Shale:

Clay, silty, sandy, gravelly; olive-gray; hard to
moderately soft, scattered lignite fragments,
highly calcareouge--v-—-s--mccmmcomucmmmcamcnon-on

Sand, coarse, gravelly; angular to rounded, pre-
dominantly shale and limestone«---«-c~we-ca-—c-"

Clay, sandy, olive-gray; hard, highly calcareous---

Sand, medium to coarse, angular to rounded; pre-
dominantly QUArtze-----escecamcemmcccoracmnnanan-"

Clay, sandy, dark-greenish-gray; hard, scattered
fine white sand, few laminae, very small lignite
particles, highly calcareous---~-~e-e-eemecmaa-c

Sand, medium to very coarse; angular to rounded,
predominantly QUATtZ--w~-m-com—aeocmme e

Clay, sandy, dark-greenish-gray; hard, scattered
fine white sand, few laminae, very small lignite
fragments, highly calcareous-------=c--cmeaeacan

Sand, medium to very coarse; angular to rounded,
predominantly quartz---------ecesecmcrccmecnnaa=

Clay, sandy, dark-greenish-gray; hard, scattered
fine white sand, few laminae, very small lignite
particles, highly calcareous------c-e-co-ccoma—o

Sand, medium to very coarse; angular to rounded,
predominantly qQUArtz------eccecmmcmecmemmeocaunn

Shale, olive-gray; hard, numerous pockets of fine
white sand, highly calcareous--------acc-mao----

Shale, olive-black; hard, laminated with fine white
sand, scattered lignite fragments and pyrite
crystals, non-calcareoUs----«—---csc-commwommoan

122

Thickness
feet

15
10

=
'Sf\)\]k)'rr—'\owww;—f

39

10
25

10

16

33

20
26

27
50

89

99
124
136

1h6
162

167
174

184
186

194

227




139-50-32¢cce
Test hole 3116

Geologic
source Material Thickness Depth

“(feet) (feet)

lake Agassiz deposits:

Topsoil and fille--meommmmmcccmeememccmcccccmmm oo 6 6
Clay, silty, yellowish-brown; scattered sand and

gypsum crystals, highly calcareoug------w«----=c-- 16 22
Clay, silty, olive-gray; ClCAreouS----------------- 3h 56

Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, highly calcareous------------- 26 8

139-50-35dd4
Test hole 3107

Lake Agassiz deposits:

TOPSOil-vmmmmmmememmcmcc e mecmccerec e mae——— e 1 1
Clay, silty, grayish-orange; calcareous------------- 12 13
Clay, silty, olive-gray; calcareouf----------------= 11 2k
Clay, silty, yellowish-brownj calcareoug«---=--e---- L 28
Clay, silty, olive-gray; calcareous-----------====-= 24 52

Till and associated glacioaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; soft,

scattered lignite fragments, highly calcareous--- 14 66
Boulder, limestone---e---==--eemcommcmccocnosmnaeaae 3 69
Clay, silty, sandy, gravelly, gray; hard, scattered

lignite fragments, highly calcareous------------- 25 94

Sand, coarse to very coarse, gravelly; angular to
rounded, predominantly shale and limestone--wood

fragments 95-102 feet-----comcmmmococcmcrcminann 10 104
Clay, sandy, silty, gravelly, olive-gray; highly

CBLCArEOUS-mwmmmmrememcmcmccemoemeema—mmes—eo—e—— 51 155
Clay, silty, sandy, gravelly, light-olive-gray to

dark-greenish-gray; highly calcareous------------ 20 175
NO record-----vecemmmmmmcmmccsccccec e meeem o e Yo 220

Graneros Shale:!
Silt, clayey, variegated, light-brownish-gray, olive-
gray and black; cohesive, abundant lignitic and
organic material, noncalcareous--------c-cecce-u- 53 275

Sand, very fine to granules, angular 5 280
Silt, cleyey, variegated light-brownish-gray, olive -
gray, and black; noncalcareous-------------c----- 20 300
Granite:
Decomposed granite; clay, silty, greenish-gray;
NONCALCATEOUS-———~=—=—mmmm— e m e mmeam——w— 20 320

123




139-51-14bbbl
Driller's log by Frederickson's Inc.
Geologic

source Material Thickness Depth
I - feet feet
Lake Agassiz deposits:
Topsoil; black 2 2
Clay, broWn-e------essemeocmomocnaoooooo- 10 12
C1aY; DlUE==—=——=-mmemmmmmmmmmmmaomms oo eommem e 3k ke
Ti11 and associated glacioaqueous deposits: p s
2.5 54,5
Clay, sandy, hard; brown 6.5 61
Clay, sandy, hard; blue 15 76
Clay, sandy, soft; blue 5 81
Clay, 24 105
Clay, 26 131
Sand; 15 1k6
Clay, 10 156
Clay, 9 165
Sand; 19 184
139-51-19ced2
Test hole 3118
Lake Agassiz deposits:
e T B R e L E L L L L L L DL P L Lt 1 1
8ilt, yellowish-brown; cohesive, laminated, calcar-
T T 8 9
Sand, very fine to coarse; subrounded, predominantly
shale and limestone----ewseocemcmmccmcmcmmnnacnen 22 31
8i1t, clayey, olive-gray; cohesive, calcareous-«---- 25 56
Till and associated glacicaqueous deposits:
Clay, olive-gray; scattered sand and gravel, highly
CRLCArEOUS~~-—=n-o=memmmemmemeecm—m—e——e——am——am o 16 72
8ilt, clayey, olive-gray; soft to hard---~-—-e-cee--- 5 77
Gravel, coarse, sandy; subrounded to well rounded,
predominantly limestonee---e-emamecmccmommmcuecna 2 79
Clay, gravelly, silty, olive-gray; scattered
lignite fragments, calcareous-----------e-com---- 18 97
Clay, sandy, gravelly, silty, olive-gray; hard,
scattered lignite fragments, highly calcareous--- 99 196
Sand, gravelly, very fine to coarse; angular to
rounded, scattered lignite fragments--clay lenses
202-209 feetmmmmmmmmmmmmm oo 23 219
Clay, sandy, gravelly, olive-gray; highly cal-
CAPEOUS~ ~mm—m = c e mm s m——m s e e oo mso e 19 238
89i1t, clayey, olive-gray; cohesive, laminated,
scattered fine sand, highly calcareous----------- ke 284
Clay, gravelly, sandy, olive-gray; hard, lenses of
81lt, highly calcAYeouS--e-caeomaucmmmcmmcae e 34 318

12k




139-51-19¢ccd2--Continued
Test hole 3118
Geologic
source Moterial Thickness Depth
feet (feet)

Graneros Shale:
$ilt, clayey, sandy, olive-gray to black; soft,
cohesive, scattered lignite fragments and
organic meterial, calcareous---------c--ccom-—-o 1h 332
Sand, very fine to very coarse, angular to well
rounded; scattered lignite fragments, pre-

dominantly QUArtZ-----c-e-ececcacemccecemacenann 18 350
8ilt, clayey, sandy, olive-gray; scattered lignite

fragments, gravel lenses, noncalcareous--------- 13 363
Sand, fine to medium; angular to rounded, pre-

dominantly QUBrtZ----cccmcooomcccccmcocemecan 13 376
Silt, clayey, sandy, olive-gray; scattered lignite

fragments, noncalcareous---------sewsseomuacnunn 1k 390
RBnylder--eeecremmmcmmcma e it 1 391

Dakota (?) Sandstone:
511t, clayey, light-bluish-gray; cohesive, scatter-
ed sand grains and lignite fragments, sand lenses,

noncaleare0US--=mmmee-c-mac-—cemmcecemecemm——a—n—— 48 439
Granite:
Decomposed granite; clay, silty, light-brown, co-
hesive, NONCAlCArEOUS--=-mmmmm-mmmccmcmacacanaas 7 4hé
Clay, greenish-gray; abundant angular sand grains,
noNCcalcareoUS--werme-emmemrme—emem——-——eee—a—e——— 16 L62
Granite, white to green; hard---ececeoccccmecmmmanao 1 463

139-51-21cce
Test hole 3117

Lake Agassiz deposits:

TOPSOLlmmmmmm e e e e e o 1 1
Clay, silty, yellowish-brown; highly calcareocug---- 5 6
Cley, silty, yellowish-brown; calcareous----------- 21 27
Cley, olive-gray; CAlCAreouUS-=-m--memcarcmecwonaan- 19 46

Till and associated glacioagueous deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, highly calcarecuse~--=-----=- 10 56
Cley, silty, gravelly, sendy, olive-gray; scattered
lignite fragments and boulders, sand lenses 82-

87 feet, highly calcareous--------m-emeoaccoaa-- 63 119
8ilt, clayey, olive-gray; cohesive, highly cal-

CATEOUS«~mmmm—m—mmrmecmemame—mmmmme—aemm——e————— 6 125
Gravel, fine to medium; subangular to well rounded,

predominantly limestone-----c-cecccmmccmmnennean . 7 132
Silt, clayey, sandy, greenish-gray; cohesive,

abundant shale particles, calcareous«--=-------- 20 152

125




139-51-26a8a
Driller's log by Fredericksen's Inc.

Geologic
source Material Thickness Depth
(feet) (feet)

Leke Agassiz deposits:
Topsoil; black-w-cecmmmmmmmmaec e e e rm———————— 1 1
Clay; 2 3
Clay; 21 24
Clay; 24 48

Ti1l and associated glaciocaqueous deposits: i
Clay, sandy; blug---e--wemmmmocmmocamacmmnmaee 13 61
Clay with gravel lenses; blue~--- 11 72
Clay, sandy, hard; blue-~-------- 32 104
Clay with gravel lenses; blue---- 10 114
Sand, grevelly--—-------=-----uo-- 13 127
Clay, hard; blue------ 3 130
Sand; gray------------ 2 132
Clay, hard; blue----=cemcemmmcacnu-- 15 17
Sand, gray---~-=s-====-=-mesemmmeceooooooooom-o-s- 13 160

139-51-32cab3
Great Northern Railroad

Leke Agassiz deposits:
Topsoil N L
Clay, yellow-- : 1k 18
Clay, blue 36 5L
Gravel 6 60

126




139-52-2Taaa
Test hole 3119
Geologic
source Material Thickness Depth
D “(feet) (feet)

Lake Agassiz deposits:
TOP&Oil-m = mmmm mmr e e e e mm e 1 1

Clay, silty, yellowish-brown; calcareous-- 30 31
Clay, silty, olive-gray; calcareous 1k 45
Tiil and associated glacioaqueous deposits:

Clay, silty, sandy, gravelly, olive-gray; highly cal-

CEIrEOUS-—=—-c=mcmm-sm==m=eeemse==e—sm——moo-oo——-om—= 16 61
Gravel, fine to coarse, sandy; subangular to

rounded, predominantly limestone------c---eoueouaon 1 62
Clay, silty, sandy, gravelly, olive-gray; abundant

limestone fragments, highly calcareous--------=----- 10 T2
Gravel, medium, sandy; subangular to rounded, pre-

dominantly limestone and shale -- lenses of olive-

gray, lignitic 8ilt----oomcemccmmmememe e 9 81
Clay, sandy, silty, olive-gray; scattered gravel,

highly CBlCAreoUS-~rmmmemcmcoomemoncccccocana e 102 183
Sand, fine to very coarse; subrounded to well

rounded, scattered lignite fragments, predominant-

1y shalem-m-mecmcocemmeceamom—eecmccmcmmecoamnee 5 188
Clay, sandy, silty, gravelly, olive-gray; firm,

scattered lignite fragments, highly calcareous----- 34 222

Graneros Shale:

8ilt, clayey, sandy, light-olive-gray, to olive-

black; cohesive, laminated with fine white sand,

NON-CAlCAreO0US-—===mmwmmmmemr oo —m— o m e mccsooo—m——ee 51 273
Sand, fine to coarse, clayey, silty; angular to

rounded, predominantly QUATtZ---e=-=m--me-mcomcoe-o 11 284
Sil%, clayey, olive-gray; firm, cohesive, laminated,

NnoN-calcareoUS-———~=—~--—c-ccce- e tmmecmcmacaao——— 7 291

Dakota Sandstone:
8ilt, clayey, brownish-black to olive-gray; scattered
lignite and wood fragments, non-calcareous-------=- 76 367
Sand, very fine to coarse, silty; subangular to
rounded, scattered lignite fragments, predominant-

1y quartz and $hale--ee-ccmcmmmmmooccemamaccceeeen 11 378
Sand, very fine to very coarse; predominantly

coarse, angular QUArtz--------ceemmmesemmoceconocon 13 391
Clay, silty, various shades of gray; scattered

lignitic and organic material, non-calcareous------ 15 Loé
Boulder, sandstone, coarse, angular quartz grains;

cementing material, calcareous-------=m=-m-c-o--nac 2 ko8
Clay, sandy, light-bluish-gray; non-calcareous------- 27 435
Clay, sandy, light-bluish-gray to brownish-gray,

scattered lignite fragmentg------w-memmcceccmamauaa 7 k2
Sand, coarse, mostly angular; predominantly quartz--- 7 hhg

Granite (7):
Decomposed granite; clay, sandy, white; non-calcare-

ous, scattered fine quartz 18 et
31 ¥ D L LT ettt L L
139-54-114dd
Test hole 3151
Till and associated glacioaqueous deposits:
Topsoil, blacK~---=cn=mmme-cerccccmmmmear e e 1 1
Clay, silty, sandy, gravelly, yellowish-orange;
81CAreOUS~——————c--sas-ccmmmamemmmeme—e—m———— . 18 19
Clay, silty, sandy, gravelly, olive-gray; calcareous- 43 62
S8ilt, clayey with very fine sand, olive-gray; few
laminae, scattered lignite particles, calcareous--- 59 121
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139-54-11ddd--Continued
Test hole 3151
Geologic
source Material

Till and assoclated glacicaqueous deposits: (cont.)
Clay, silty, sandy, gravelly, olive-gray; firm,
highly c8lcareouS~---------commeoume e —cmme
Gravel, fine to medium, sandy; predominantly lime-

Clay, silty, sandy, gravelly, olive-gray; firm,
scattered lignite fragments, highly calcareous--

Sand, very fine to coarse; angular to rounded, pre-
dominantly shale and limestone--silt lenses 218~

Clay, gravelly, silty, sandy, olive-gray-----------
Clay, silty, sandy, gravelly, olive-gray-----------
Clay, sandy, silty, gravelly, olive-gray; highly
CBLCArEOUS == === m e e
Graneros{?) Shale:
8511t, clayey, olive-gray to black; cohesive, highly
calcareoUS-——=——~----m e cceeao

139-54-18asa8
Test hole 3150

Till and associated glacioaqueous deposits:

Topsoil, blacKe==-m-mmmmme e e
Clay, silty, sandy, gravelly, yellowish-brown; cal-
CBIEOUS——=— - —mem e m oo me o
Clay, silty, sandy, gravelly, olive.gray; highly
CALlCArEOUS——————-—m-mmmmee—ereremem e ea———————
Clay, silty, sandy, olive-gray; scattered lignite
fragments, highly calcareouf----e-e-me-mocuemaax

Clay, silty and silt, clayey, gray; silt laminated-
Clay, sandy, silty, gravelly, olive-gray; scattered
lignite fragments, highly calcareous---------o--
Shale boulder, greenish-gray; non-calcareous--shale
fragments mixed with sand and gravel----eec-ee--
5i1t, sandy, olive-gray; cohesive, scattered lig-
nite fragments, calcareouS---------c--cemmoaeaaao
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, calcareous--gravel lenses
197-203 == am e mm e e e
Clay, silty, sandy, gravelly, olive-gray; firm,
scattered lignite fragments,calcareous--numerous
boulders 270-302 feet~we-mmmmcm e
Gravel, fine; few shell fragments, predominantly
shale and limestone-=-ee--cmammcuao e
Clay, silty, sandy, gravelly, olive-gray; hard,
scattered lignite fragments, highly calcareous--
Greenhorn Formation:
Shale, silty, olive-black; hard, white specks,
abundant shell fragments, highly calcareocus-----

139-55-164dd
Test hole 3149

Till and associated glacicagueous deposits:

TOPSOil——mm e m e e e
Gravel, sandy, fine to medium, brown; predominantly
limestone and shale-=w--cm-ccmmmma e cmcccecmmam
Clay, silty, sandy, gravelly, yellowish-brown, cal-
CBIEOUS ~~ === == e e m e e e e

Clay, silty, sandy, gravelly, greenish-gray; few
lignite fragments, calcareouS==--——-cmem——ocooooo
Clay, silty, greenish-gray; scattered sand and
gravel, few lignite fragments, calcareous-------
Clay, sandy, olive-brown; scattered gravel, slight-
1y CBlCAreouUS=--~mm=m--m e cmcme e
Clay, silty, sandy, gravelly, greenish-gray; scat-
ous

tered ligpite fragments, calcareous-=numer
boulderss 2-69 eI, A o T

Thickness
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L1

L1

19
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20

17

63
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L
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10

16
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168
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422
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a7
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10
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140-48-19add1
Test hole 3094
Geologic
source Material

Lake Agassiz deposits:
TOPSOil-memmmmmmc e e e temmmmomeomccoso—emmomen
Clay, silty, yellowish-brown; laminated, highly
CAlCArEOUS—mwr=mmmmmm—m - - smeeeem——o——saocoo—
8ilt, clayey, fine sand, dark-gray; scattered
crganic material, calcareous~---------ec-smcc-c-
Clay, silty, greenish-gray; plastic, calcareous----
Till and associated glacioaguecus deposits:
Clay, silty, sandy, gravelly, greenish-gray; cal-

Gravel, medium, sandy; scattered shell fragments,
ypredominantly shale and limestone---e----c---u--
Clay, silty, sandy, gravelly, greenish-gray; cal-

Clay, silty, sandy, gravelly, olive-gray; numerous
. emall boulders-----s--emmemmemmmomme oo am—nae

Granite (?):
Granite, blue-green; hard----------c--=-s-remec----

140-48-19ddd2
Test hole 3094-A

Lake Agassiz deposits:
TOPSOLil--meemmmmmm e em e e om e mm e m—w o e ——e oo
Clay, silty, sandy, yellowish-brown; laminated,
highly calcareous------rwr-remecmceacomceomeomoe=
Silt, clayey, fine sand, dark-gray; scattered
organic material, laminated, calcareous---------
Clay, silty, olive-gray; plastic, calcareous-------
Ti1l and associated glacioaqueous deposits:
Clay, gravelly, sandy, silty, olive-gray; highly

(8lCAre0US==+===m=ne-——--esmecmmecos———ooem— e
Gravel, fine to coarse; predominantly shale and

limestone--cecememmmmom e m e —m e
Clay, silty, sandy, gravelly, olive-black; abundant

shale pebbles, calCAreOUS-~m-m-m—-~m=m—c-cneam==

Clay, silty, olive-gray; scattered sand and gravel,
nighly calcareous--- T

Granite (2):
Granite, blue-green; hard----------=--e=-cmmo—eooma

140-48-29¢db
Test hole 2165

lake Agassiz deposits:
Topsoil, black-~-===-=m-smeaccmmmmmmccroeooommc e
Clay, silty, yellowish-brown; plastic, highly cal-

Clay, silty, olive-gray; plastic, scattered sand,
highly calcareou---«---=--=--rem—c-cecasomcec==

Sand, very fine to coarse, silty, gravelly, well
rounded to angular; predominantly limestone-----

Till and associated glacioaqueous deposits:

Clay, sandy, silty, dark-greenish gray; scattered
gravel, highly calcareoug----=---------~=-=c-c--

Sand, very fine to coarse, angular to well rounded,
gray; predominantly quartz and shale--------=---

Cisy, silty, sandy, dark-greenish gray; scattered
gravel and lignite fragment§---------w-w--ccoee-

Clay, silty, sandy, gravelly, dark-greenish-gray;
highly cAlCAreouUS----«--==ceccmmmmmmere—e— oo

129

18

11
i

£ @ W\

13

14

10

28

97
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11k
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134
135
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140-48-29¢cdb-~Continued
Test hole 2165
Geologic
source Material

Ti11 and associated glacioaqueous deposits: (cont.)
Clay, gravelly, sandy, olive-gray; highly cal-
careous- ————
Sand, coarse, subangular to well rounded, gravelly,
clayey, greenish-gray; predominantly shale and

Clay, sandy, silty, dark-greenish-gray; scattered
gravel, highly calcareous —

Clay, silty, olive-gray to dark-greenish-gray;
scattered sand and limestone pebbles, highly
calcareous----- -- -

Older ti11 and associated glacioaqueous deposits: (1)

Clay, sandy, silty, gravelly, olive-gray to brown-
1shegray; highly calcareouS---we-ecacomamccmraua"

Sand, very fine to very coarse, gravelly, clayey;
angular to subrounded, predominantly quartz-----

 140-bg-1hded
Test hole 3093

Lake Agassiz deposits:
8i1t, clayey, yellowish-brown; laminated, calcareous
Clay, silty, olive-gray; laminated, calcareous------
Till and associated glacicaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; scattered
lignite fragments, calcareous
Clay, silty, sandy, light-olive-gray; scattered
gravel, highly calcareous--limestone boulders
131-1k5 feet
Clay, silty, sandy, gravelly, olive-gray; highly
CBlCAreoUS~~-=mmnrecmmcemcmmcmma———
Older til1l and associated glacioaqueous deposits: (%)
Clay, silty, sandy, gravelly, pale-brown; highly
calcareous-------
Gravel, fine, sandy; predominantly granitic
derivatives and limestone
Clay, silty, sandy, gravelly, pale-brown; sand and
gravel constituents ,highly weathered-~--uocaeax
Sand, very fine to coarse, gravelly; angular to
subround.ed, predominantly quartZe--ee-ecocacaeaa-

Granite:
Decomposed granite; clay, blue-green; soft to hard,
calcareous —

140-49-18bbb
Test hole 3095

Lake Agassiz deposits:
Topsoil, black
Silt, clayey, yellowish-brown; laminated, highly
calcareous -
Clay, silty, olive-gray; plastic, calcareous-------
Till and associated glacicaqueous deposits:
Clay, silty, sandy, gravelly, olive-gray; abundant
shale pebbles, highly calcareous--~cecrocamcomun
Granite boulder----eeeeeewoa
Clay, silty, -sandy, greenish-gray; scattered
gravel and lignite fragments, abundant wood fra-
gments, few shell fragments, highly calcareous--
Clay, silty, greenish-gray; laminated, calcareoug--
Clay, silty, greenish-gray; abundant aund and
gravel, numerous lignite fragments, highly cal-
CAreoUS~==mex ~——— -

Granite :
Decomposed granite, blue-green to pale-green, hard

130
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b7

12k
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20
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155

153
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Geologic

source

140-49-19ddd
Test hole 3091

Material

ILakxe Agassiz deposits:

Topsoil, black.

S11%, clayey,sandy, light-olive-gray; highly cal-
careous

§11t, sandy, grayish-orange; laminated, highly cal-
careous

Clay, silty, olive-gray; plastic, calcareous-------

Gravel, sandy, angular to subrounded; predominantly
limestone and shale

T411 and associated glacioaqueous deposits:

Granite:

Clay, gravelly, olive-gray; scattered lignite frag-
ments, highly calcareous

Gravel, fine to medium, sandy, angular to rounded;
predominantly limestone

Clay, silty, sandy, grayvelly, olive-gray; highly
calcareous

Gravel, fine to medium, sandy, sngular to well
rounded; predominantly quartz snd limestone-----

Sand, very fine to very coarse, angular to well
rounded; predominantly quartz, gravel and bould-
ers 150-185 feet

Decomposed granite; clay, pale-green to pale-blue;
soft, calcarec
Granite, grayish-blue-green; hard.

140-49-21a8a
Teat hole 3092

Iq.ke Agassiz depositst

Topsoil, black:

Clay, sandy, olive-gray; organic material, cal-
careo

Clay, silty, sandy, light-olive-gray; organic
mterial, calcareous

Silt, pele~yellowish-brown; some very fine sand
leminations -

811t, olive-gray; some very fine sand laminations--

Clay, silty, olive-gray; plastic, calcareous-------

T111 and associated glaciocaqueous deposits :

Clay, sandy, silty, olive-gray; firm, scattered
gravel and lignite fragments, highly calcareous-

Gravel, fine, sandy, angular to rounded; scattered
lignite fragments, predominantly limeatone--—.--

Clay, gravelly, ssndy, olive-gray; mmerous
boulders

Sand, coarse, gravelly, angular to rounded, pre-
dominantly limestone .

Clay, Sandy=-----commmme e

Gravel, fine to medium, sendy, angular to well
rounded; predominantly granite and limestone----

Clay, silty, sandy; light-olive-gray; scattered
gravel and few boulders ‘ ———

Gl‘l‘ﬁl, mediue, boulders; predo