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I. INTRODUCTION

A. PURPOSE AND SCOPE

The purposes for this publication are:

(1) To describe the general occurrence, extent
and thickness of buried glacial outwash aquifers in
Lac Qui Parle County with emphasis on the south-
west portion of the County;

(2) To tabulate and furnish the public with
ground-water data gathered by the Division of Wa-
ters for Lac Qui Parle County; and

(3) To provide preliminary interpretations of
these data so that available ground-water informa-
tion can be used for decision-making on the local
and regional level.

Background

Periods of below-normal precipitation during the
mid-1970’s and 1980 have resulted in increased de-
velopment of ground water for irrigation. All active
irrigation well permits in Lac Qui Parle County have
been issued since the mid-1970’s. Most of this water
is pumped from glacial-drift aquifers by high-capac-
ity wells. These wells are pumped from 300 to 1200
gallons per minute (gpm). In addition, several mu-
nicipalities obtain their water from wells completed
in these glacial drift aquifers. Further increases in
development of ground water may result in addi-
tional conflicts between users. This report presents
and interprets existing ground-water data for Lac
Qui Parle County. It is hoped that the report will
result in a better understanding of the ground-water
resources of the county.

Lac Qui Parle County was chosen for study be-
cause there are many high-capacity wells in opera-
tion, there has been an increase in conflicts between
water users and there is a general lack of ground-wa-
ter data. In response to the increased demand and
because data were not adequate, test drilling was
conducted and observation wells were installed as
part of the study effort.

B. LOCATION AND PHYSICAL
SETTING

Lac Qui Parle County is located in west-central
Minnesota (Figure 1). The county covers an area of
approximately 496,000 acres or 775 square miles.

The relief of Lac Qui Parle County is mainly gently
rolling. Land-surface elevations range from about
1000 to about 1400 feet above sea level. The east
edge of the county is bounded by the Minnesota
River Valley, which is cut to depths of 100 to 150 feet
below the surrounding topography. The southwest-
ern part of the county is on the slope of the Coteau
des Prairies, a prominent plateau in the southwest-
ern part of the state. This area reaches elevations of
1400 feet above sea level.

Streams and rivers in Lac Qui Parle County drain
northeastward to the Minnesota River. The major
rivers are the Yellow Bank and Lac Qui Parle Rivers
(Thiel, 1944).

Lac Qui Parle County has a continental climate.
Summers are generally hot and humid and winters
are very cold. Climatological data collected by the
National Weather Service have been reviewed for
the years 1941 to 1980 for the Dawson and Madison
weather stations, with the exception of a few years
when no data was collected. The average yearly
mean temperature at the Madison station is reported
to be 44.3°F for this period. The average yearly pre-
cipitation for this period at Madison and Dawson is
25.47 and 24.52 inches, respectively. The severe
drought mentioned earlier is reflected in the 1976
average precipitation figures and shows 9.41 inches
for the Madison station and 10.70 inches for the
Dawson station. The average precipitation for 1980
was 15.44 and 14.32 inches, respectively for Madi-
son and Dawson which is well below the average
yearly precipitation for that area. National Weather
Service figures show that from 1941 to 1980 at Mad-
ison and Dawson, 16.89 and 16.47 inches fell, re-
spectively during the May-September growing sea-
son, which is 66-67 percent of the average yearly
precipitation for these areas.
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C. PREVIOUS INVESTIGATIONS

There is a limited amount of data available on the
ground-water resources of Lac Qui Parle County.
The Minnesota Geological Survey published The
Geology and Underground Waters of Southern Min-
nesota (Thiel, 1944). More recently, the U.S. Geo-
logical Survey in cooperation with the Department
of Natural Resources, Division of Waters, completed
hydrological reconnaissance studies which included
the watershed units in Lac Qui Parle County. These
cooperative studies are Hydrologic Investigation At-
las 213 Water Resources of the Big Stone Lake Wa-
tershed, West-Central Minnesota (1966) and Hydro-
logic Investigation Atlas 269 Water Resources of the
Lac Qui Parle River Watershed, Southwestern Min-
nesota (1968).

D. METHOD OF INVESTIGATION

Most of the data used in this report were compiled
from existing reports and files. Well log data were
obtained from the Division’s permit and well log files
and from the Minnesota Geological Survey’s Sub-
surface Geology Data Base.

Limited drilling was conducted by the Division
through a private contractor. Geologic data ob-
tained from drilling were used to locate two buried
glacial outwash aquifers in the southwestern corner
of the county. Water-use conflicts have arisen in
these areas in the past several years. Six (6) observa-
tion wells were constructed and seven (7) test holes
drilled in key locations in these two areas. Alto-
gether a total of nine (9) observation wells and eleven
(11) test holes were drilled throughout the county.

All irrigation wells were field located by Division
staff. Depths to water in these wells and Division ob-
servation wells were measured in November, 1980.



II. GROUND-WATER GEOLOGY

The geology of Lac Qui Parle County consists of
crystalline and sedimentary bedrock (see Map 2)
which is overlain by glacial drift. Bedrock units in-
clude Precambrian crystalline rocks and younger
Cretaceous sandstones and shales. The contact be-
tween the Cretaceous rocks and the underlying Pre-
cambrian rocks includes a weathered zone in the
Precambrian rock. This weathered zone was formed
during Early Cretaceous time (Austin, 1972).

A. PRECAMBRIAN BEDROCK

Precambrian crystalline bedrock underlies the en-
tire county and crops out at a number of locations in
the Minnesota River Valley, and less frequently in the
upland area. Where the surface of this rock has been
protected from erosion, a weathered zone (regolith)
of white, gritty clay remains. The Precambrian be-
drock surface is very irregular and ranges from 100
to 400 feet below the land surface (Thiel, 1944).

The Precambrian crystalline rocks yield little wa-
ter. The weathered zone (regolith) of the Precam-
brian surface is not a dependable aquifer, although a
few wells have been completed there (Cotter and
Bidwell, 1968).

B. CRETACEOUS BEDROCK

Cretaceous sedimentary bedrock covers the Pre-
cambrian bedrock and is in turn covered by glacial

drift throughout most of the county. It has been par- -

tially eroded away along the Minnesota and Lac Qui
Parle Rivers. The Cretaceous is absent near Provi-
dence and in a few other areas within the county (see
Map 2). The bedrock consists of layers of thick
shales, some sandstones and minor limestones
(Austin, 1972). Due to the irregularity of the upper
and lower surfaces, the total thickness of the Creta-
ceous beds vary greatly. These beds can reach a
thickness of more than 200 feet in the county.

The shales and sandstones generally have low wa-
ter yielding capabilities. In scattered areas through-
out the county some Cretaceous sandstones may
vield up to 100 gallons per minute. This water can be
relatively soft and low in iron, however, it may be
high in sodium, chloride, boron, and total dissolved
salts (Cotter and Bidwell, 1968).

C. GLACIAL DEPOSITS

Most of the present day landscape in Lac Qui Parle
County is the result of glacial erosion and deposition
which occurred approximately 10,000 years ago.

Older glacial deposits are probably present in the
subsurface, but were not documented during this
study. The total thickness of these glacial deposits
range from about 100 to 300 feet (Thiel, 1944).
These deposits can be divided into glacial till and
glacial outwash.

Glacial till, which blankets most of the county, is a
mixture of clay, silt, sand, gravel and rocks depos-
ited directly by the advance or retreat of a glacier
(see Map 4). Glacial till has a low water yielding ca-
pability and is not considered a source for ground-

 water supply.

Glacial outwash consists of layers of silt, sand and
gravel deposited by glacial meltwater. Qutwash that
is exposed on the land surface is referred to as surfi-
cial glacial outwash. There are large areas of surfi-
cial outwash in the southwestern and southesstern
parts of the county. There are also large surficial out-
wash terraces along the Minnesota River Valley (see
Map 4). Glacial outwash not exposed on the land
surface, but covered by till, is referred to as buried
glacial outwash. Buried glacial outwash is present
throughout the county, however, the areal extent
and thickness of buried outwash cannot be clearly
defined. Two large areas of buried outwash are lo-
cated in the southwestern part of the county and an-
other area exists in the northeastern part of the
county. Test drilling conducted for this study has bet-
ter defined the limits of the buried deposits in south-
western Lac Qui Parle County. The inferred extent of
buried glacial outwash in Lac Qui Parle County is
shown on Map 3. Surficial and buried glacial out-
wash aquifers are capable of yielding several hun-
dred gallons, to over a thousand gallons of water per
minute from properly constructed wells (Cotter and
Bidwell, 1968).

D. ALLUVIAL DEPOSITS

Alluvial deposits (alluvium) consists of sand and
gravel, locally interbedded with silt, clays and or-
ganic material deposited by streams or other bodies
of running water on adjacent flood plains
(Kanivetsky, 1979). See Map 4 for its distribution in
Lac Qui Parle County.

Alluvial deposits are capable of yielding several
hundred to over a thousand gallons of water per min-
ute, although wells constructed in these deposits are
more susceptible to surface contamination.



IIl. MAP DESCRIPTIONS

A. MAP 1 —~ Location of Wells and Test Holes
with Lithologic Logs.

Logs of wells and test holes for the county were ob- |

tained from Division of Waters and Minnesota Geo-
logical Survey files. Selected well logs were used to
develop cross-sections which show thickness and
character of the glacial deposits, particularly in the
southwestern corner of the county (Appendix C).
Sufficient reliable data were not available to con-
struct representative cross-sections throughout the
county.

B. MAP 2 - Generalized Bedrock Map.

Lac Qui Parle County is underlain by Precambrian
crystalline rock. These rocks crop out at a number of
locations in the Minnesota River Valley, and less fre-
quently on the upland area. This bedrock surface is
unconformably overlain by younger Cretaceous sed-
imentary bedrock consisting of layers of thick
shales, some sandstones and minor limestone (Aus-
tin, 1972). A long period of weathering resulted in
the development of a thick regolith of white, gritty
clay on the Precambrian rock surface beneath the
Cretaceous strata.

C. MAP 3 — Inferred Extent of Buried Glacial
Outwash Aquifers.

Map 3 shows the inferred extent of known buried
glacial outwash aquifers in Lac Qui Parle County.
These buried glacial outwash deposits occur in a
stratigraphically complex sequence of glacial drift.
The sand and gravel bodies that make up the buried
aquifers are interbedded with silt, clay and glacial
till. The buried glacial outwash complex can be fur-
ther divided into separate aquifers, many of which
are hydraulically connected. Most wells finished in
the buried glacial outwash produce water under con-
fined (artesian) conditions.

The two most identifiable aquifer units are shown
in Figures 2 and 3 and described below:

Agquifer A, south of Marietta, is a buried outwash
deposit (see Figure 2). The aquifer consists of me-
dium to coarse sand, and gravel. Finer sand is found
in areas where the aquifer appears to be pinching
out. New data indicate that the aquifer pinches out

or thins to the west and northwest. Drilling indicates
the aquifer may be somewhat thicker to the east and
southeast, but the extent was not documented. Addi-
tional test drilling is needed to further define the aq-
uifer extent. The top of the aquifer lies at an approxi-
mate elevation of 1000 feet above mean sea level.
The distance from land surface to the top of the aqui-
fer is generally about 150 feet. The thickness of the
aquifer ranges from 40 to 70 feet in several Division
test holes. Forty to fifty feet, however, is probably

. more representative of the thickness of the aquifer.

Aquifer B, also south of Marietta, is shown in Fig-
ure 3. Like Aquifer A, Aquifer B is a buried glacial
outwash aquifer. It lies stratigraphically above Aqui-
fer A. The extent and characteristics of this aquifer
are not well known. Available evidence indicates
that it is less extensive and capable of producing
lesser amounts of water than Aquifer A. Test drilling
and existing well logs of the area indicate the aquifer
is not as extensive toward the southeast and north-
west as previously thought. Additional test drilling is
needed to accurately define its limits. The thickest
sections of the aquifer appear to be in the east-cen-
tral portion of Manfred Township and western
Freeland Township. The top of the aquifer lies at an
elevation of about 1100 feet above mean sea level.
The distance from land surface to the top of the aqui-
fer varies from 30 to 85 feet. The thickness of the ag-
uifer cannot be defined with available data, but is at
least 55 feet thick in several Division test holes.

Aquifer test data from the area indicate there may
be a hydraulic connection between Aquifers A and B.
Additional aquifer tests will be necessary to deter-
mine the relationships between Aquifers A and B.

D. MAP 4 — Surficial Materials Map.

Map 4 shows the extent of surficial deposits of gla-
cial outwash, glacial till and alluvial material (allu-
vium). Some of the boundaries shown on this map
are slightly modified from an existing map
(Kanivetsky, 1979). The saturated thickness of the
surficial aquifers (glacial outwash and alluvium) are

not described because sufficient data are not availa-
ble.

Recently two irrigation wells were completed in
the surficial outwash in Hantho Township. Numer-
ous domestic wells produce water from the surficial
outwash.



Figure 2. DEEP BURIED GLACIAL OUTWASH AQUIFER A, SOUTH of MARIETTA.
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Figure 3. SHALLOW BURIED GLACIAL OUTWASH AQUIFER B, SOUTH of MARIETTA.
INFERRED AREAL EXTENT.
N

® 50 Depth to Top of Aquifer
1100 Elevation of Top of Aquifer

@0 No Aquifer Encountered

N .
) Inferred Aquifer Area
1 0 1 2 3 4
SCALE Lua 1l 1 1 ] JMILES
:ﬂ . | .7 \‘ L - N s . s 1 \_..- - @
0 7 15 '\ . \\@,)\ - :_:: 17 \ 15
z EI' U S T A el WA‘IE{AOWLﬂ'\.“ .
- 1 wl N - 1 - - P . . ' ¢
"] T By T <. AGK E =
! Y Bayaenviie] Fr—t9-
'WILDLIFE :
H : 3\’/ ST amrea
4 el AT 0 N
2=6T - - ——= o
L. p [y | l’ R
? 3 .\J .ﬁ‘?\ :‘? \(\
c=H===222] = | F:;‘os 1%
~ T
z M E} H U} R? ¢!
5 KON P L - R
- [Ellear ) o Mehurin F106 1
Town A . 1 L , F.A..P. - = 1
. i mm . 2 ® N l“ 2 Cr., 019
. | 1070
5 = 3 U T N T
— E ) "
2 5 el T e 6(8)3 )
_ - C ol » - . 10 o
h . :"'\ watewL " .
\: 3, 7 | a3 AREA. 3]71 \.'; 5
. b . WL 1100, IILDLIFE“
@ =

TN
\ ' oLt

LN F R
’1091' o - -
= Y
7
T T —r
z 0 i
2 o WY
- l . % ;
0 \ 5 2
" '
To Moritx
29 ] 35I 27 . o * ; _ ntl_z.qﬁ ___?ga . . . 1 » ry ? \\\125
WATERO 2 . 11 . ] ] ; J Ve S . e f
O L . . ]
@5 I OENET T ] 9: — . |
4 n 3 35 A B . ¥ a3 & : 35 i
. U f 9 I* ! . 11 |\
-~ D (E) 3 n (h) ; Tl] 3‘3},) # \-E?‘E-nn ,
’ 3 § ~ 1%
| =|4 I Rasw 2 Ras W T l



E. MAP 5 — Map of Potentiometric Levels in
Deep Buried Glacial Qutwash Aq-
uifer A.

Ground water in Aquifer A occurs under confined
(artesian) conditions. The aquifer is sandwiched be-
tween relatively less permeable layers and the water
in it is under pressure greater than atmospheric.
When a well is drilled through the upper confining
layer into Aquifer A, water rises up in the well to a
level above the top of the aquifer. This level is re-
ferred to as the potentiometric level or surface and is
defined as an imaginary surface representing the
static head of ground water. When the potentiomet-
ric surface is above the land surface, as in several ir-

rigation and domestic wells in southwestern Lac Qui:

Parle County, flowing wells occur. The concepts of a
confined (artesian) aquifer are illustrated in Figure 4.

Depths to water in irrigation and observation wells
were measured by Division staff during November,
1980. Measurements were made in November be-
cause it was assumed that water levels had recov-
ered from changes produced from summer with-
- drawals. Data from the measurements in Aquifer A
were used to construct a map showing the potentio-
metric surface at each well, there were insufficient
data points to justify doing the same for Aquifer B.
Not enough data points were available to construct a
contour map showing the potentiometric surface
throughout Aquifer A. Field data indicate potentio-
metric levels in Aquifer A range from 23 feet below to
10 feet above land surface, while the limited data
available for Aquifer B indicate potentiometric levels
13 to 26 feet below land surface. Hydrographs con-
structed from field measurements revealed that wa-
ter levels in Aquifer A and Aquifer B had at the time
of measurement recovered to, or nearly to, pre-irri-
gation season pumping elevations.

F. MAP 6 — Location of Permitted Irrigation
Wells.

Map 6 shows the locations of permitted irrigation
wells in Lac Qui Parle County as of early 1982. The
majority of these wells were located in the field by Di-
vision staff during the fall of 1980. Some of these lo-
cations were compared with Minnesota Geological
Survey data to confirm locations. Map 6 shows the
distribution of irrigation wells by aquifer type.

G. MAP 7 — Aquifer Test and Observation Well
Locations.

As of January, 1982, there were eleven aquifer test
analyses available for Lac Qui Parle County. A sum-
mary of these tests is shown in Table 1. The test data
were obtained from the U.S. Geological Survey, Di-
vision of Waters, and private companies. All but one
of the tests were conducted on wells completed in
buried glacial outwash under confined (artesian)
conditions, one well displayed a water table condi-
tion. Transmissivities range from less than 1500 to
over 23,000 ft.?/day with storage coefficients in the
10~° to 10~° range.

Map 7 shows a total of sixteen possible observa-
tion wells in the county, eight are being measured by
the Lac Qui Parle County Soil and Water Conserva-
tion District. Prior to this, a maximum of twelve ob-
servation wells had been measured.

Eleven of these sixteen observation wells were
used for this study, nine having been installed
through the Division of Waters in the spring of 1980
and two having been installed by private individuals
as part of the Division’s permit application process.
Five of the Division’s nine wells were installed in Ag-
uifer A and one was installed in Aquifer B. Of the two
private observation wells, one was installed in Aqui-
fer A and one in Aquifer B.

Data on the construction, geology and water lev-
els of ten of these observation wells are tabulated in
Appendix A. The well hydrographs are shown in Ap-
pendix B.

Artesian Recharge ares for
Potentiometric, well

Water—table well artesian aquifer

Flowing
artesian weli

FIGURE 4. Subsurface and ground water phase of the hydrologic cycle.
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Map 5. POTENTIOMETRIC LEVELS in DEEP BURIED GLACIAL OUTWASH AQUIFER A, FALL of 1980

-‘Map Symbols:

1140  Elevation of Potentiometric Level
12 Distance of Potentiometric Level
Above (+) or Below {~) Land Surface
> Inferred Aquifer Area
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a — gpd/ft
TABLE 1. b — ftz/day

SUMMARY OF AQUIFER TESTS IN LAC QU! PARLE COUNTY Qowb — Quaternary Outwash Buried
WT — Water Table

A — Artesian
TEST LOCATION DURATION  DISCHARGE TRANSMISSIVITY STORAGE AQUIFER/ WELL CONDUCTED
NO. T.R. SEC. DATE (HOURS) gpm DRAWDOWN/RECOVERY COEFFICIENT CONDITION DEPTH BY
1. 116.46.12cab 3/78 150.6 1,310 119,000/177,300 a 0.000303 Qowb/A 200" DNR
15,900/ 23,700b
2. 116.46.13bca 9/77 27 1,000 80,600/ 94,750a 0.000414 - Qowb/A 208’ Private
10,800/ 12,675b
3. 117.44.33 aac 6/76 10.5 323 12,775/ 16,175a 0.000174 Qowb/A 75 DNR and
1,700/ 2,165b USGS
4. 118.46.21 dbd 7/65 3.75 150 11,080/ 12,075a 0.000110 Qowb/A 70 USGS
1,490/ 1,615b
5. 117.46.23dac 2/78 23 665 61,900/ 80,700a 0.000073 Qowb/A 104’ Private
8,300/ 10,800b
6. 117.43.2taab 10/75 24 160 32,500/ 31,400a EER Qowb/A 180’ Private
4,350/ 4,200b
7. 116.46.13chd 6/78 24 620 71,200/ 20,900 a 0.0000102 Qowb/A 163’ DNR
9,600/ 12,150b
8. 116.46.16caa 5/79 25 800 14,600/ 10,560a 0.000046 Qowb/A 222’ DNR
1,950/ 1,400b
9. 119.44.14aaa 10/80 25 1,500 18,429/ 21,703 a 0.00105 Qowb/A 196’ DNR
2,500/ 2,900b
10.  119.44.12dcd 8/81 24 600 19,500/ 18,5004 0.0002 Qowb/A 200’ DNR
2,600/ 2,500b
11. 119.44.14dab 10/81 24 800 Too variable Too variable Qowb/WT 93’ DNR

5 1,000 for use. for use
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IV. WATER USE

A. GENERAL DISCUSSION

A water appropriation permit must be obtained
from the Commissioner of Natural Resources by any
person, corporation or political subdivision of the
State who wishes to use surface or ground water in
quantities exceeding 10,000 gallons per day or
1,000,000 gallons per year. Domestic uses serving
under twenty-five people are exempted. *

Appropriation permit holders are required to sub-
mit annual pumpage reports from surface and
ground-water sources to the Division of Waters.
These reports were used to produce the water use ta-
bles shown in this report. Total reported water use
for 1979 through 1981 from municipal and irrigation
wells is shown in Tables 2 and 3, respectively.

B. MUNICIPAL WELLS

According to a survey conducted by the Division of
Waters, there are five municipalities in Lac Qui Parle
County that obtain ground water from a total of
eleven wells; eight active and three standby. The fig-
ures in Table 2 do not accurately reflect total munici-
pal water use because all municipalities did not re-
port their appropriation. Actual water use is
somewhat greater.

17

C. IRRIGATION WELLS

Table 3 shows the number of permitted irrigation
wells by township in Lac Qui Parle County. There are
a total of 26 permitted irrigation wells in Lac Qui Pa-
rle County, of which 16 (or more than half) of these
wells are located in the southwest corner of the
county. Eight of the irrigation wells appear to pene-
trate Aquifer A and seven appear to penetrate Aqui-
fer B. All of the irrigation wells were constructed dur-
ing or after the mid-1970’s drought years. Actual
water use was somewhat greater because all appro-
priation was not reported.

All except two of the irrigation wells withdraw
ground water from buried glacial outwash that is un-
der confined (artesian) conditions. The large in-
crease in the use of buried outwash aquifers, particu-
larly in the southwestern part of the county,
prompted the Division to install an observation well
monitoring network. Nine new observation wells
were installed for this purpose in 1980 through the
Division’s drilling program.

*Details of water appropriation rules and permit procedures can be ob-
tained from

Minnesota Department of Natural Resources
Division of Waters
Box 32, Centennial Office Building
St. Paul, MN 55155
(612) 296-4800



TABLE 2.

REPORTED GROUND-WATER USE ESTIMATES
FOR MUNICIPAL WELLS,

LAC QUI PARLE COUNTY

NO.

OF WATER USE {GALLONS)

MUNICI- ACTIVE

PALITY WELLS” 1979 1980 1981
Bellingham 2 NR NR NR
Boyd 1 NR NR NR
PN 66-5790
Dawson 3 147,900,000 136,700,000(2)128,100,000(2)
PN 78-4387
Madison 112] NR NR NR
PN 66-5784
Marietta 1{1] 10,900,000(1) 11,400,000(1) NR
PN 79-4298
TOTAL 8[3] 158,800,000 148,100,000 129,100,000

* — Determined from Municipal Well Survey MN DNR — DOW 1979.

NR — Water use not reported.

[ 1— Designates number of standby wells.

{ )} — No. of wells reported from.

TABLE 3.
REPORTED GROUND-WATER USE ESTIMATES FOR PERMITTED IRRIGATION, LAC QUI PARLE COUNTY
NO. OF WATER USE (GALLONS)
T-R TOWNSHIP NAME WELLS* 1979 1980 1981
116.42 Ten Mile Lake o] - — - = ——
116.43 Maxwell 0 — = [P ——
116.44 Providence 0 - — —— N
116.45 Freeland 3 14,500,000(1) 25,800,000(1) 23,400,000(1)
116.46 Manfred 9 156,500,000(8) 217,600,000(9) 261,000,000(9)
117.41 Camp Release 0 — - el .
117.42 Baxter 0 — e o
117.43 Riverside 1 - — — [ -
117.44 Hamlin 2 NR NR NR
117.45 Garfield 0 - — —_— -
117.46 Mehurin 4 52,000,000(4) 105,400,000(3) 31,200,000(1)
118.42 Lac Qui Parle 0 —— — _——_— [
118.43 Cerro Gordo 0 _——— —_ - — —
118.44 Madison 0 - — - —_——
118.45 Arena 2 6,400,000(2) 24,500,000(2) 25,900,000(2)
118.46 Augusta 1 - — = 13,200,000(1) 14,700,000(1)
119.43 Hantho 1 27,800,000(1) 34,300,000(1) 45,800,000(1)
119.44 Lake Shore South 3 6,300,000(1) 26,100,000(1) 27,000,000(2)
119.45 Perry 0 —_— - -
119.46 Walter 0 - - o
120.44 Lake Shore North 0 —— —— —
120-121.45  Agassiz 0 - — —_ - -
120-121.46 Yellow Bank 0 - — = _ -
TOTAL 26 263,500,000 446,900,000 429,000,000

* — MOST DETERMINED BY WINDSHIELD SURVEY DNR-DOW 1980.

(1) — Example, number of wells from which water use was reported.

NR — Water use not reported.
— — — — Indicates no appropriation.
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V. CONCLUSION

The projected increase in ground-water with-
drawals in Lac Qui Parle County underlines the need
for careful monitoring of water levels, pumping
rates, and consumptive use. Installation of the ob-
servation well network in the county in 1980 and the
assistance in monitoring these wells by the Lac Qui
Parle County Soil and Water Conservation District
have contributed greatly to the knowledge needed
for management of withdrawals from these aquifers.
The pumping data received yearly by the Division of
Waters provides a means of monitoring withdrawal
rates and water use for the areas submitting data.
These data combined with water level data enable
the observation of aquifer response to pumping and
provide a means of early identification of potential
problems, such as excessive withdrawals. Coopera-
tion in submitting high-capacity well pumping data
is important for responsible water resource manage-
ment.

Along with improvement of data collection, it is
important that the geologic framework and hydrau-
lic relationships between aquifers be determined.
Any future work must include further determination
of hydraulic boundaries of buried outwash aquifers;
the hydrologic relationship between buried and sur-
ficial aquifers; and an assessment of the impacts of
ground-water withdrawals on surface water sup-
plies, i.e., stream and river flows and lake levels.
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APPENDIX A

Location, Construction, Geologic and
Water Level Data for Observation
Wells in Lac Qui Parle County.
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L2800 2¢ SR ¢2 20 e 2302008033000 02 00t tetRtotivtatetetostirtstertonss s
MINNESOTA DEFARTMENT OF NATURAL RESOURCES - DIVIGION OF WATERS
ORSERVATION WELL DATA BASE - LAC QUI PARLE

WELL NAME ¢ RICHARD JIRREN #$78-1 OKRSERVER: SWCE
ONR WELL NO.D 37000
UNIQUE NO. !
COUNTY ¢ LAC QUI FARLE
CITY ¢ CANRY
TOWNSHIF ¢ 114 TOFOGRAFHIC
RANGE V44 SETTING ¢ UNKNOWN
SECTION P13
174 SECTION
FLS ¢ SESESE
USGE [HRULL
ELEYATION @ 1156.9 FT. ABDVE SEA LEVEL METHODN DRILLED @ HYDRAULIC OR MUD ROTARY
DEPTH H s FT. DIAMETER t 1.3 IN.
COMPLETED ¢ 046/ /78 SCREEN LENGTH ¢ 3 1.
TYFE ¢ ARTESIAN CASING DEPTH  © 82 FT.
CASING MATERIAL: STEEL
MEASURING FOINT? 1.5%9 TOF OF CASING AROVE LSD
GEQLOGIC LOG
DEFTH
INTERVAL LITH
{IN FEET)  LITHOLGGY AREBR  STRATIGRAPHY
0 70 CLay CLAY FPLEISTOCENE
76 B:  BAND SAND
FERIQD OF
HUNITORING
FEGIN t 04/16/80
END i 09/15/81

FREO OF MEAS! MONTHLY
METHOD OF MEAGUREMENT @ STEEL TAPE

AUUIFER t QUATERNARY BURIED DUTWASH
REMARKS :

COUNTY? LAC QUI PARLE TDNNSHIPI 116 RANGE: 46 SECTION: 13

DNR ORSERVATION WELL NUMBER t 37000
HEASUREMENTS ARE IN FEET PELOW LAND SURFACE DATUH,

WATER LEVELS FOR YEAR 1980 NUMBRER OF READINGS 7
Jun 16 7.98 SEF 16 21,31 RBEC 23 13.03

JUL 16 21.01 OCT 13 15.89

AUG 15 28,83 NV 15 14.17

WATER LEVELS FOR YEAR 1981 NUMBER OF READINGS 9
JAK 15 12,80 AFR 16 11.90 JUL 15 27.468

FER 13 12.3¢ MAY 1% 13.33 AUG 14 35.43
ek 18 12.37 JUN 15 13.37 SEF 15 30.57

24



LIRS 23 000ttt el i eder et et eteees e et etete sttt ee Tt eeeeeretess et

MINNESOTA DEFARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS
(IRBERVATION WELL DATA BASE - LAC QUI FARLE

WELL NAME

ONR WELL NO.

UNIGQUE NO.

COUNTY
CITY

TOWNSHIF
RANGE
SECTION

174 SECTION

FLS
USGS

ELEVATION
DEFTH
COMPLETED
TYFE

SWED

UNKNOWN

HYBRAULIC OR MUD ROTARY
2 IN,

BEFTH
INTERVAL
{IN FEET)

0 5
a 10
10 14
32
32 45
103
116
120
14%
155
150
190
200
205
218

22

FERIOD OF

MONITORING

BEGIN
END

¢ OINR  #80-4 ORSERVER?

+ 37001

¢ 2259591

+ LAC QUI FARLE

t CANRY

+ 114 TOFOGRAPHIC

v 43 SETTING :

v 20

+ NENWSHW

: CRA

+ 1157.0 FT. AROVE SEA LEVEL METHOD DRILLEDL

v 2100 FT. DIAMETER :

v 04/30/80 SCREEN LENGTH 3

t ARTESIAN CASING DEFTH ¢
CASING MATERIAL'
MEASURING FOINTG

GEOQLOGIC LOG
LITHOLOGY

SANI' FINE BROWN SOFT

SAND HEDIUM-COARSE EROWN SOFT
SAND MEDIUM--COARSE RLACK SOFT
CLAY SANDY GRAY MEDIUM

CLAY GRAVELLY GRAY MEDIUM

CLAY SANLIY GRAY MEDIUM

CLAY SANDY WITH GREEN CLAY LENS
SAND FINE HEDIUM GRAY SOFT

CLAY SANDY WITH PERRLES MENIUM
SANDIN FINE RROWN SOFT

GAND AND' GRAVEL BRROWN SOFT
GRAVEL RROUN MEDIUM

SAND MEDIUM EBROWN SOFT

CLAY GRAVELLY BROWN-GRAY MEDIUM
GRAVEL EBROWN MEDIUM

CLAY SANDY GRAY MEDIUM

t 06716780
¢ 09/15/81

FREQ OF MEASI MONTHLY

HMETHOD OF MEASUREMENT @

AQUIFER
REMARKS

COUNTY: LAC QUI PARLE
DNR OBSERVATION WELL NUMBER @

*
+

?
+

STEEL TAPE
QUATERNARY RURIED OUTWASH
ARVIL HALSTENSON.

TOWNSHIF: 116
37001

RANGE: 45

MEASUREMENTS ARE IN FEET RELOW LAND SURFACE DATUM.

WATER LEVELS FOR YEAR 1980

22,89
317.38
AUG 15 38.24

JUN 14
JUL 16

WATER LLEVELS FOR YEAR 1981

22’57
2,59
L4038

JAN 15
FER 13
MAR 18

SEP 14 31.79 DEC 23 22.51
OCT 15 24.35
NOV 15 22.84
NUMRER OF READING
AFR 16 22,25 JUL 19 40.77
MAY 15 26.10 AUG 14 39.57
JUN 15 2¢.01 SEP 15 40.42

25

LITH
ARBR  STRATIGRAFPHY

SAND  FLETSTOCENE
SAND
SANI
CLAY
cLay
CLAY
CLAY
SAND
CLAY
SAND
SAND
GRUL
SAND
CLAY
GRUL
CLAY

SECTION: 20

NUMBER OF READINGS 7

5 9



(2RSSR TR LT 0020020008000 et r ottt seded it teivesesesit et
HINNESOTA DEFPARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS

ORSERVATION WELL DATA RASE - LAC QUI PARLE

SWCD

UNKNOWN

HYDRAULIC OR MUD ROTARY

LITH
ARER

SAND
GRVL
CLAY
CLAY
SANL
CLAY

STRATIGRAFHY
FLEISTOCENE

WELL NAME t DNR  #80-7 ORSERVER:
INR WELL NO.i 37002
UNIQUE NO. ¢ 225954
COUNTY ! LAC QUI PARLE
CITY ! CANEY
TOUNSHIF ¢ 116 TOFOGRAPHIC
RANGE s SETTING '
SECTION 2
1/4 SECTION
PLS : SUNWSH
USGS t CEC
ELEVATION ! 1161.1 FT. ABOVE SEA LEVEL METHOR DRILLED §
DEFTH 210 FT, DIAMETER :
COMPLETED  § 05/06/80 SCREEN LENGTH 3
TYFE ¢ ARTESIAN CASING DEFTH !
CASING MATERIAL:
MEASURING POINT:
GEOLOGIC LOG
DEFTH
INTERVAL
(IN FEET)  LITHOLOGY
0 40  SAND MEDIUM-COARSE BROWN SOFT
40 45  GRAVEL GRAY MEDIUM
45 50 CLAY GRAVELLY GRAY MEDIUM
50 165 CLAY GRAY HEDIUM-HARI
145 225  SAND AND GRAVEL BROWN SOFT
225 CLAY SANIY GRAY MEDIUM
FERTOD OF
MO TORTNG
LEGIN § 04/16/80
END t 09/15/81

FREQ OF MEASD MOMTHLY
HETHOD OF HEASUREMENT

L]
¥

STEEL TAFE

ARUIFER ¢ QUATERNARY RURIED DUTWASH

REMARKS ¢ UNITED STATES FISH AND WILDLIFE SERVICE FARRELL WFA.
COUNTY: LAC QUI PARLE TOWNSHIFS 116 RANGE: 44 SECTION: 2
ONR ORSERVATION WELL NUMBER {37002

MEASUREMENTS ARE IN FEET RELOW LAND SURFACE DATUM.

WATER LEVELE FOR YEAR 1980 NUMBER OF READINGS 7
JUN 14 20,43 SEF 16 26.49 DEC 23 20.10

JUb 16 33,91 ocT 1% 19.91

Al 15 24,04 NOV 13 20,15

WATER LEVELE FOR YEAR 1981 'NUMBER OF READINGS 9

JAN 15 20,32 AFR 16 19,463
FER 13 20.37 HAY 15 27.41
Hak 18 20.26 JudM 15 23.01

JUL 15 35.43
AlUG 14 34.90
SEF 13 35.42

26



ER3 S be oottt seeecttotet ot et sttt ettt ottt eteeieettotsectesisi ot Ny
MINNESOTA IEFARTMENT OF NATURAL RESQURCES - DIVISION OF WATERS
ORSERVATION WELL DATA BASE - LAC QUI PARLE

WELL NAME ¢ DNR #80-8 OBSERVER? SWCh
ONR WELL NO.: 37003
UMIQUE NO. 225935
COUNTY ¢ LAC QUI PARLE
CITY t MARIETTA
TOWNSHIP v 117 TOPOGRAFPHIC
RANGE 46 SETTING + UNKNOUWN
SECTION P26
174 SECTION
FLS + SESESW
U8E6S ¢ CIID
ELEVATION  $ 1158.0 FT. ABOVE SEA LEVEL METHOD DRILLED ! HYDRAULIC OR MUD ROTARY
DEFTH v 189 FT. DIAMETER : 2 IN.
COMPLETER 1 05/07/80 SCREEN LENGTH 3 3 FT.
TYFE t ARTESIAN CASING DEFTH 1 186 FT.
CASING MATERIAL:! STEEL
HMEASURING FOINT! 3,135 TOF OF CASING AROVE LSD
GEOLOBIC LOG6
NEPTH
INTERVAL LITH
(IN FEET)  LITHOLOGY ARRR  STRATIGRAFHY
0 13 SILT FINE SANDY BROWN S50FT SILT PLEISTOCENE
13 21 CLAY WITH SAND RROWN MEDRIUM-HARD cLay
21 23  GRAVEL RROWN MERIUM GRVL
23 42 CLAY GRAY HARD CLAY
42 43 SAND COARSE EROWN SOFT SAND
43 58  CLAY SANDY GRAY HARD CLAY
S8 62 SAND COARSBE WITH GRAVEL BROWN HARD SAND
&2 79  CLAY SANDY GRAY MEDIUM CcLay
79 B0 CLAY SANDY WITH GRAVEL GRAY HARD CLAY
B0 92 CLAY SANDY GRAY MERIUM CLAY
92 93 SAND MEDIUM-COARSE BROWN DIRTY SOFT SAND
92 9% CLAY SANDY GRAY MEDIUM CLAY
P9 115 CLAY SILTY GRAY-GREEN SOFT cLay
115 138  CLAY SANDY GRAY-GREEN MERIIUM CLaY
158 176 CLAY WITH SAND FINE BROWN SOFT cLAY
174 195 SAND FINE-MEDIUM BROWN SOFT SAND
195 196  BOULDER VERY HARD BRLIR
196 200  SHALE CLAYEY SANIY WITH WOODR CHIFS GRAY MED SHLE CRETACEOUS
200 225 SHALE CLAYEY SANDY GRAY MERIUM SHLE
FERIOL OF
HONITORING
BEGIN ¢ 06/16/80
END 2 09/15/81

FREQ OF MEAS! MONTHLY
METHOR OF MEASUREMENT ! STEEL TAPE

ARUIFER : QUATERNARY BURIED OUTWASH
REMARKS t MENHURIN TOWNSHIF HaLL,

COUNTY: LAC QUI PARLE TOWNGHIFY 117 RANGE: 46 SECTION: 24
IINR OEBSERVATION WELL NUMBER i 37003
HEASUREMENTS ARE IN FEET BELO“ LAND SURFACE DATUM.

WATER LEVELS FOR YEAR NUMRER OF READINGS 7
JUM 14 15.08 SEF 16 20.41 DEC 23 14.74

UL 160 24,62 0CY 15 16.10

AUG 15 24,11 NOV 15 15.02

WATER LEVELS FOR YEAR 1981 NUMBER OF REARINGS 9
JAN 15 14,87 AFR 16 14,73 JUL 15 26.28

FEE 13  14.87 MAY 15 18.33 AUG 14 25,98

HAR 18 14.70 JUN 15 17.53 SEF 15 27.05
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HINNESOTH DEFARTHEWT OF NATURAL RESOURCES - DIVISION OF WATERS

REERVATION

WELL NAME
DM WELL NO.
UHIRUE NO.

COURTY
CITy

TOUNEHIF
RANGE
SECTION
174 SECTION
[ Y
UsGs
ELEVATION
DEFTH
COMPLETED
TYFE

DEFTH
INTERVAL
(IN FEET)

24
30
34
41
7%
80
152
154
160
165
195
203
268
TIOEL

o o 1

0
24
X0
34
41
73
8¢

152
1“{.’
160
j_\j‘
120
203
208

FERIOD OF
MOMITORIMG

B&GLH
41

}bf
ARUIFER
REEMARKS
COUNTY: LAC

DNF ORSERVATION WELL

OF MEAGI
BETHOD OF MEASURERENT 3

WELL DATA BASE - LAC QUI PARLE
i INR  #80-11

: 37004

¢ 225938

¢ LaC QUI FARLE
? DANBY

TOPOGRAFHIC
SETTING

v 116
45
s 7
NESENE
AlA

1144.1 FT. AROVE SEA LEVEL METHOD DRILLED

+
+
+
+
Ld
2
203
Ed
»
+
+

FTe HIAMETER
05709780 SCREEN LENGTH
ARTESIAN CASING DEFTH

+
L
4
1
¢
*
+

*

CASING MATERIAL:
HEASURING FOINT!

ORSERVER: SWCD

+ UNKNOUN

HYDRAULIC OR MUR ROTARY
2 IN.
3 FT.
200 FT,
STEEL
3.08 TOF OF CASING ABOVE LSD

=ommmomman

GECLOGIC LOG

LITHOLOGY
CLAY RROWN MEDIUM

LITH
ABBR  STRATIGRAFHY

CLAY FLEISTOCENE

GRAVEL BROWN MEDIUM GRUL
CLAY GRAVELLY BROWN MEDIUM CLay
GRAVEL EBROWN MEDIUM GRUL
CLAY GRITTY GRAY MEDIUM CLAY
CLAY GREEN-BROWN-GRAY CLAY
CLAY BRITTY GRAY MEDIUM CLAY
SANDI FINE-MEDIUM BROWN SOFT SAND
CLAY SANDY BROWN MEOIUM CLAY
CLAY GRITTY GRAY MEDIUM~-HARD CLAY
SN FINE-MELRIUM BROWN SOFT SAND
SAMD MEDIUM-COARSE BROWN SOFT SAND
SANTE COARSE TO GRAVEL BROWN SOFT SAND
CLAY GRITTY GRAY MEDIUM CLAY

; 06/14/80

1 0%/15/781

HONTHLY

STEEL TAPE
3 QUATERNARY RURIED OUTWASH
¢ OVIE CARLSON.
QU FARLE TOWNSHIF. 116 RANGE:® 435 SECTION: 7
NUMRER § 37004

MEASUREMENTS ARE IN FEET BELOW LAND SURFACE DATUM.

WATER LEVELS FOR YEAR 1980 NUMBER OF READINGS 7
JuM 16 7,21 SEF 16 17.72 DEC 23 8.85

JU 14 24,40 0CT 15 10.46

AUG 15 25,30 NOY 15 9,15

WATER LEVELS FOR YEAR 1981 NUMBER OF READININGS ¢
JAal 15 8,91 AFR 16 B.40 Jut 15 27.53

FER 13 8.%0 MHAY 15 13.27 AlG 14 26.84

HeR 18 B.76 JUN 15 12.12 SEF 15 27.14
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MINNESOTA DEFARTMENT OF NATURAL RESDURCES -~ DIVISION DF WATERS
ORSERVATION WELL DATA BASE - LAC QUI PARLE

WELL NAME ¢ [Nk #80-12 OBSERVER! SWCD
IINR WELL NO.: 37005
UNIQUE NO. ¢ 225959
COUNTY 1 LAC QUI PARLE
CITY { CANBY
TOWNSHIF ¢ 116 TOPOGRAFHIC
RANGE 146 SETTING ¢ UNKNOWN
SECTION i 20
1/4 SECTION
FLS ! SWSWNW
UsGs ¢ BCC
ELEVATION i 1205.1 FT., ABOVE SEA LEVEL METHOD DRILLED § HYDRAULIC OR MUD ROTARY
IEPTH $ 189 FT. DIAMETER : N.
COMPLETED ! 05/14/80 SCREEN LENGTH @ 3 FT.
TYFE : ARTESIAN CASING DEPTH ! 186 FT.
CASING MATERIAL! STEEL
MEASURING POINT: 3.46 TOP OF CASING ABOVE LSD
DEFTH
INTERVAL GEOLOGIC LOG LITH
(IN FEET)  LITHOLOGY ARER  STRATIGRAPHY
0 25 CLAY BROWN MEDIUM CLAY PLEISTOCENE
35 45 CLAY GRAY MEDIUM CLAY
45 77 CLAY GRITTY WITH GRAVEL GRAY MEDIUM CLAY
77 79  GRAVEL DIRTY GRAY MEDIUM-HARD GRVL
79 105  CLAY BRITTY GRAY MERIUM-HARD CLAY
105 106  SAND FINE-MEDIUM DIRTY BROWN SOFT SANI!
106 115  CLAY STICKY GRAY HARD CLAY
115 116  SAND COARSE DIRTY BROWN SOFT SANDH
116 137  CLAY GRAY MEDIUM CLAY
137 138  SAND FINE-MEDIUM DIRTY EROWN SOFT SAND
138 171 CLAY WITH GRAVEL BITS GRAY MEDIUM CLAY
171 196  GRAVEL EROWN HARD GRYL
196 230  CLAY BRAY MEDRIUM-HARD CLAY
230 257 CLAY WITH GRAVEL BITS GRAY MEDIUM-HARD CLAY
257 278  CLAY WITH SAND' GRAY MEDIUM CLAY
278 290  SANISTONE FINE-MEDNIUM GRAY SOFT-MEDIUM SNDS CRETACEQUS
290 05  SHALE SILTY GRAY HARD SHLE
305 322 SHALE SILTY W/SAND LENSES GRAY-GREEN MED-HARD SHLE
322 225  SILTSTONE SANDY GRAY-GREEN MEDIUM SLSN
325 340  SHALE SILTY GRAY-GREEN HARD SHLE
240 380  SHALE GRAY-GREEN HARD SHLE
380 385 SHALE SILTY GRAY-GREEN HARD SHLE
285 455  SHALE GRAY-GREEN HARD SHLE
455 440  SHALE SILTY DARK GREEN DRILLED EASIER MEDIUM  SHLE
440 485  SHALE DNARK GREEN HARD SHLE
485 505 REGOLITH CLAYEY W/ANG QUARTZ TURQUOISE-BLUE  REGQ FRE-CRETACEOUS
FERIOD OF
MONITORING
BEGIN b 06/16/80
ENI ! 09/15/81

FREG OF MEAS: MONTHLY
METHOD OF MEASUREMENT ! STEEL TAPE

AQUIFER + QUATERMARY BURIED OQUTWASH

REMARKS ¢ GARY THEISEN.

COUNTY? LAC QUI FARLE TOWNSHIF: 116 RANGE: 44 SECTION: 20
ONK ORSERVATION WELL NUMBER ! 37005

MEASUREMENTS ARE IN FEET BELOW LAND SURFACE DATUM.
WATER LEVELS FOR YEAR 1980 NUMBER OF READRINGS 7

JUN 16 55.74 SEF 16 59%.11 DEC 23 73.9%
UL 160 55,94 0cy 15 72,22
AUG 15 96.49 NOV 15 74,24

WATER LEVELS FOR YEAR 1981 NUMBER OF READINGS 9

JAN 15 74.14 APR 16 73.93 JUL 15 74.83
FER 13 74,14 MAY 15 73.97 AUG 14 73,49
MAR 18 74.07 JUN 15 74.27 SEF 15 76.07
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MINNE

ORSEMAMTION WELL DATA BASE - LAC QUI FARLE

WELL NANME
OME WELL NG,
UNIGUE NO.

COUNTY
CITY

TOUNSHIF
RAMGE
SECTION
174 SECTION
FLE
USGS
ELEVATION
DEFTH

{OMFLETED
TYFE

GEQLOGIC LOG

LEFTH
INTERVAL
(IN FEET)

b5
5 12
12 18
18 25
25 20
30 41
41 45
45 50
50 78
78 105
105 195
165 225
FERTON OF
HONL TORING

rh

ARUEFER
REMARKS

OINR
225

LAl
t CAN

i 116
Y

15

+
*
v 37006
:

¥80-13

%60

Qul FARLE
RY

i SESENE

Aln

-
/

05/
ART

1179.0 FT, ABOVE SEA LEVEL METHOD DRILLED

o FT.
14/80
ESIAN

LITHOLOGY

Sadl
SAND
CLAY
CLAY
CLAY
SAND
SANT
SAND
SANI

i 0

FINE-HEDIUM EROUN SOFT

MEDIUM~-COARSE BROWN SOFT

GRITTY RROWN MEDIUM
GRAY MENIUM
SRAVELLY GRAY MEDIUM

OBSERVER?

TOPOGRAFHIC

iTd DEFARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS

SWCD

SETTING ¢ UNKNOWN

DIAMETER

SCREEN LENGTH
CASING DEPTH
CASING MATERIAL:
MEASURING POINTS

reTt o *b

COARSE WITH GRAVEL RROWN MEDIUM
WITH CLAY LENSES BROWN-GRAY MEDIUM

MELDTUM-COARSE EROWN SOFT

COARSE WITH BRAVEL BROWN SOFT

GRITTY STICKY GRAY HARD
SANDY W/SAND LENSES AT 159-160° GRAY SOFT
¢ STICKY GRAY HEDRIUM-HARD

4/16/80

LOR/1G/81

RED OF MEASY MONTHLY
METHOD OF HEASUREMERT ¢ STEEL TAPE

5 QUATERNARY RURIED OUTWASH

HYDRAULIC OR MUD ROTARY
2 IN.
3 FT,
67 FT.
STEEL
2,76 TOF OF CASING ABOVE LSD

LITH
AERRR  STRATIGRAFHY

SAND PLEISTOCENE
SAND
CLAY
CLAY
CLAY

+ UNITED STATES FISH AND WILDLIFE SERVICE PEARSON WFA,

COUNTY! LAC QUI PARLE TOWNSHIFY 116

INRE ORSERVATION WELL NUMBER @ 37006
HEASUREMENTS ARE IN FEET BELOW LAND SURFACE DATUM,
WATER LEVELS FOR YEAR 1980

JUN 14 10,48
JUL 16 12610

AUG 15 13.03

0CT 15 13.44
MOV 15 12,81

WATER LEVELS FOR YEAR 1981

JaM 1% 13,72
FEB 13 13.87
WAk 18 12,12

RANGE: 46 SECTION: 15

NUMBER OF REARINGS 7
SEF 146 13.30 DEC 23 13.29

NUMBER OF READINGS 9

AFR 146 11,38 JUL 15 13,29
MAY 15 12.20 AUG 14 14.04
Juw 15 11.17 SEF 15 14.45
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HIMNESOTA DEFARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS
ORSERVATION WELL DATA BASE - LAC QUI PARLE

WELL NAME ¢ DINR $80-14 ORSERVER: SWCD
INR WELL NO.: 37007
UNIQUE NO, § 225943
COUNTY $ LAC QUI PARLE
CITY : DALSON
TOWNSHIF ? 117 TOFOGRAPHIC
RANGE ¢ 43 SETTING ! UNKNOWN
SECTION ¢ 21
1/4 SECTION
FLS T NWNUINW
USGS ! RRR
ELEVATION § 1048.2 FT., AROVE SEA LEVEL METHOD DRILLEDR ; HYDRAULIC OR MUD ROTARY
DEPTH t 143 FT, DNIAMETER H 2 IN.
COMPLETER ¢ 05/1%9/80 SCREEN LENGTH 3 FT,
TYPE ! ARTESIAN CASING DEFTH ¢ 140 FT.
CASING MATERIAL! STEEL
MEASURING POINT: 2.89 TOF OF CASING AROVE LSI
DEPTH GEOLOGIC LOG
INTERVAL LITH
(IN FEET)  LITHOLOGY ABER STRATIGRAPHY
0 1 TOPSOIL RLACK SOFT S0IL PLEISTOCENE
1 S  SAND SILTY LIGHT RROWN SOFT SAND
5 10  SAND FINE-MEDIUM BROWN SOFT SAND
10 14  SAND MEDIUN-COARSE RROWN SOFT SAND
14 73 CLAY SLIBHTLY GRITTY GRAY MEDIUM-HARD CLAY
73 80  SAND MEDIUM RROWN SOFT SAND
80 102 GRAVEL WITH CLAY LENSES BROWN MEDRIUM GRVL
102 109  CLAY GRAY MEDIUM CLAY
109 110  CLAY SAND'Y BROWN-YELLOW MEDIUM CLAY
110 122 SAND CLAYEY BRROWN-YELLOW MEDIUM SAND
122 125  CLAY GRITTY LIGHT GRAY MEDIUM CLAY
125 138 GRAVEL CLAYEY LIGHT BROWN HARD GRVL
138 147 GRAVEL LIGHT RROWN MEDIUM BRVL
147 150  CLAY SANDY GRAY MEDIUM CLAY
150 158  SHALE SILTY HARD SHLE CRETACEOUS
158 165 REGOLITH KAOLIN CLAY GRITTY WHITE MEDIUM-HARL REGOD PRE-CRETACEOUS
165 175 REGO., SILTY SAND GRITTY GRY-WHT & GRN MED HARD REGO
175 200 REGO. KAGLIN CLAY GRITTY GRAY-WHITE MED-HARR  REGO
200 230 REGO. CLAYEY SANDI W/QTZ FELD GRY-WHT MED-HARD REGO
230 GNEISS GRANITIC FINK-WHITE-RLACK GNIS PRECAMERIAN
FERIOD OF
MONITORING
REGIN 1 06/16/80
ENI Y N9/15/81

1 :
FEEQ OF MEAS: MONTHLY

HETHOD OF MEASUREMENT

ARUIFER
REMARKS

COUNTY! LAC QUI PARLE
DONR ORSERVATION WELL NUMBER @

STEEL TAPE
! QUATERNARY BURIED OUTWASH

¢ CITY OF DAWSON.

TOWNSHIF 117
37007

RANGE: 43 SECTION: 21

MEASUREMENTS ARE IM FEET BELOW LAND SURFACE DATUM,

WATER LEVELS FOR YEAR 1980

JUN 16 46,00
JUL 16 47,353
AUG 15 47.58

WATER LEVELS FOR YEAR 1981

48, 34

- FEB 13 48.8¢
MAR 18 48.41

JAN 135

NUMRER OF READNINGS 7

SEP 16 47.56 DEC 23 47.60
0CT 15 47.49

NOU 15 47.48

NUMBER OF READINGS 9

AFR 16 48,41 JUL 15 49,60
HAY 15 48.4C AUG 14 49,35
JUN 15 47.76 SEF 15 42.88
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MIHHESOTA DEFARTMENT OF NATURAL RESOURCES - DIVISION OF WATERS
QESERYATION WELL DATA BASE - LAC QUI PARLE
WELL NAME ¢ DNR #80-17 ORSERVERS SWCI
IMR WELL NO.: 37008
UNTQUE NO. ¢ 225944
COUNTY i LAC QUI PARLE
CITY t HADISON
TOWNSHIF ¢ 118 TOPOGRAPHIC
RANGE 144 SETTING
SECTION $o2¢
179 SECTION
FLS t NESWNE
UGS : ACA
ELEVATION ¢ 1083.1 FT. AROVE SEA LEVEL METHOD DRILLED
IEFTH P 146 FT. DIAMETER
COMPLETED ¢ 05/20/80 SCREEN LENGTH
TYFE t ARTESIAN CASING DEPTH
CASING MATERIALS
MEASURING POINT!
[EFTH .
INTERUAL GEOLOGIC LOG

(IN FEET)  LITHOLOGY

0 2 {1AY SANDY GRAVELLY DARK EROWN MEDIUM
? 23 CLAY GRITTY LIGHT BROWN MEDRIUNM

2% 42 CLAY GRITTY GRAY MELTIUM

42 50 CLAY FINE GANDY GRAY MEDIUHM

w0 87 CLAY BTICKY GRAY MEDIUN

a7 70 CLAY SANDY WITH EQULDER @ 57-58° GRAY MEDIUM
CLAY WITH FERBLES GRAY HARD

SANDY MELTUM BROWN SOFT

RN

13

14 13
147 145 SAND WITH CLAY LENSES BROWMN-GRAY MEDIUN

145 152 ORAVEL WITH RBOULDERS RROWN-GRAY HARD
152195  CLay STICKY GRAY HARD
195 240 SHALE STICKY GRAY HARD
240 750 GHALE GRADING 7O LIMESTONE DK BROWN MED-HARD
230 260 LIMESTONE SHALY DARK RROWN MERIUM-HARD
260 290 SHALE CHALKY STICKY DARK BROWN MEDIUM~HARD

290 293 GHALE STICKY RLACK MEDIUM-HARD

295 310 REGOLITH STICKY W/QUARTZ WHITE MEDIUM~HARD
310 430 GRARITE DECOMPOSED WHITE-GREEN HARD

430 432 GRANITE CHIFS WHITE BLACK AND PINK

FERIOD OF

1O RING

REZIM ¢ 06716780

ENT ¢ 0915781

FREQ OF MEAST MONTHLY

METHOD 0 MEASUREMENT ¢ STEEL TAFEL

ARUTFER ¢ DUATERNARY RURIEDR DUTUWASH
REMARES tLAC QUT FARLE COUNTY FAIRGROUNDS.

AR TR0 OOOIOCRRORRR R RO RR KRR Rk

LIC OR MUDI' ROTARY

TOP OF CASING AROVE LSD

STRATIGRAFHY

FPLEISTOCENE

CRETACEOUS

FRE-CRETACEDUS
FRECAMBRIAN

COUNTY! LAC QUI PARLE TOWNSHIF: 118 RANGE: 44 SECTION: 29

ONR ORSERVATION WELL MNUMRER t 37008
MEASUREMENTS ARE IN FEET BELOW LAND SURFACE DATUM.

WATER LEVELS FOR YEAR 1980 NUMBER OF READRINGS
JUN 140 30,03 SEF 16 33,15 DEC 23 33.35

Jub 160 32,0 0CT 13 33.37

AUG 15 32,98 Moy 15 33,77

WATER LEVELS FOR YEAR 1981 NUMBRER OF READINGS

JAM 150 33,58 AFR 16 33,92 JUb 15 35,92
FEE 13 33,42 MAY 15 36.40 AUG 14 36,48
At 18 33,46 JUN 15 34,95 SEF 15 36.46
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MINNESOTA DEPARTMENT OF NATURAL RESOQURCES - DIVISION OF WATERS

(OBSERVATION WELL DATA BASE - LAC QUI PARLE

WELL NAME ¢ DNR  #80-20 ORSERVER: SWCD
DNE WELL NO.: 327009
UNIQUE NB. 1 225967
COUNTY ¢ LAC QUI PARLE
CITY ¢ APFLETON
TOWNSHIF v 119 TOPOGRAPHIC
RANGE V43 SETTING ¢ UNKNOWN
SECTION ¢4
1/4 SECTION
FLS t SESESW
usGs ¢ Chn
ELEVATION ¢ 990.% FT, AROVE SEA LEVEL METHOD DRILLED @ HYDRAULIC OR MUD' ROTARY
DEPTH v 189 FT. DNIAMETER 2 2 IN.
COMPLETER 1 05/27/80 SCREEN LENGTH ¢ 3 FT.
TYFE t ARTESIAN CASING DEPTH &t 186 FT.
CASING MATERIAL: STEEL
MEASURING POINT! 3.51 TOF OF CASING ABOGVE LSD
GEQCLOBIC LOB
DEPTH
INTERVAL LITH
{IN FEET)  LITHOLOGY ABRR  STRATIGRAFHY
0 16 SILT SANDY BROWN SOFT SILT FLEISTOCENE
16 20 SAND FINE EROWN SOFT SANI
20 40 S5AND COARSE TO GRAVEL BROWN SOFT SAND
40 48 CLAY STICKY GRAY MEDIUM-HARD CLAY
68 95  GRAVEL BROWN SOFT GRVL
95 100  SAND COARSE BROWN SOFT SAND
160 170  SAND MEDIUM RROWUN SOFT BOULDER @ 166-167¢ SAND
170 180  SAND COARSE T0 GRAUEL BROWN-GRAY MEDIUM SAND
180 197  GRAVEL EROWN-GRAY MEDIUM GRVL
197 263  CLAY STICKY GRAY HEDIUN HARD CLAY
265 270  SHALE SILTY CARRONACEOUS GRAY-WHITE MEDIUM SHLE CRETACEOUS
270 275  SHALE STICKY GRAY-WHITE MEDIUM SHLE
275 280  SHALE MIXED W/REGOLITH STICKY GRAY-WHITE MEDN  SHLE
280 357 REGOLITH KAOLIN CLAY QRTZ FELD' WHITE W/FINK REGOD PRE-CRETACEQUS

357 358 GRANITE WHITE BLACK AND PINK VERY HARD GRAN FRECAMERIAN
FERIOD OF
MONITORING
BEGIN t 06/16/80
END ! 09/19/81
FREQ OF MEAS! MONTH
HETHOD OF MEA"UREHENT ¢ STEEL TAPE
ARUIFER ¢ QUATERNARY BURIED DUTWASH
REMARKS t UNITED STATES FISH AND WILDLIFE SERVICE HEGLAND WPA.

COUNTY: LAC QUI FARLE TOWNSHIFPt 119 RANGE: 43 SECTION:

ONE OBRSERVATION WELL NUMBER ! 37009
MEASUREMENTS ARE IN FEET RELOW LAND SURFACE DATUM.

WATER LEVELS FOR YEAR 1980 NUMERER OF READINGS 7

JUM 16 25.27 SEF 16 26406 DEC 23 25,38
JUL 16 26.88 0CY 15 25.93
AUG 1R 29,37 NOV 15 25.86

WATER LEVELS FOR YEAR 1981 NUMBER OF READINGS 9

JAN 153 25.45 APR 16 23.53 Jub 15 25,77
FER 13 254,57 MAY 15 27.16 AUG 14 27,34
MAR 18 26.39 JUN 15 25.94 SEF 15 28.13
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APPENDIX B

Hydrographs for Observation Wells
in Lac Qui Parle County.
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APPENDIX C

Selected Geologic Cross-Sections
in Lac Qui Parle County
and Well Logs used for Cross-Sections.
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CROSS-SECTION A-A' MEHURIN-MANFRED TOWNSHIPS'

117.46.26 cdd
INTERVAL

0-13
13-21
21-25
25-42
42-43
43-58
58-62
62-95
95-115

115-158
158-180
180-196

196-200
200-225

117.46.35 ddb
INTERVAL

0-2
2-29
29-40
40-85
85-168
168-180
180-198

116.46.2 ada
INTERVAL

0-3
3-60
60-150
150-185

116.46.12 chd
INTERVAL

0-2
2-6
6-8
8-15
15-27
27-28
28-75
75-140
140-195
195-215
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DESCRIPTION

Sandy silt, fine, brown
Clay, w/sand, brown
Gravel, brown

Clay, grey

Sand, coarse, brown
Sandy clay, grey

Sand, coarse w/gravel

Sandy clay, grey

Silty clay, grey-green

Sandy clay, grey-green

Clay w/sand, fine, brown

Sand, fine-medium w /boulders,
brown :

Clay, sticky w/sand & wood
chips, grey

Clay, sticky w/sand, grey

DESCRIPTION

Topsoil

Sand, brown

Clay, grey w/sand

Sand, fine, dirty, grey
Clay, blue-grey

Sand, coarse, w/clay

Sand, fine to coarse, grey

DESCRIPTION

Topsoil

Clay, soft
Clay, hard
Sand, fine

DESCRIPTION

Topsoil

Clay, yellow

Sand

Clay, yellow

Clay, grey

Sand, grey

Clay, grey

Clay, grey to yellow

Sand, medium to coarse, w/coal.
Clay, grey, w/boulders



116.46.13 bdb
INTERVAL

0-18
18-148
148-152
152-155
155-158
158-208

116.46.13 chd
INTERVAL

0-3
3-60
60-75
75-170
170-204

116.46.26 bbb
INTERVAL

0-17
17-30
30-70
70-85
85-102

102-107
107-110
110-175
175-225

DESCRIPTION

Sandy clay

Clay

Sand, fine

Clay, grey

Sand w/clay

Sand, medium to coarse, and
gravel

DESCRIPTION

Topsoil

Clay

Sand, medium

Clay

Sand, fine to medium

DESCRIPTION

Sandy clay, brown to grey
Gravelly clay, grey

Sandy clay

Sand, medium to coarse
Sandy clay, grey

Sand, medium to coarse
Sandy clay, grey

Clay, sticky, grey

Clay w/sand, sticky, grey

CROSS-SECTION B-B' MANFRED-FREELAND TOWNSHIPS

116.46.9 dac
INTERVAL

0-10
10-24
24-30
30-32
32-65
65-88
88-89
89-94
94-124

124-153
153-197
197-208

208-225
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DESCRIPTION

Sandy silt, brown

Clay, Brown to grey

Gravelly clay, grey, w/boulders

Sand, fine, brown

Gravelly clay, grey

Sandy clay

Sand, fine, dirty, brown

Sandy clay, grey

Sand, medium to coarse, and
gravel, dirty, brown

Sandy clay, grey

Clay, grey to yellow

Sand, fine to medium, brown

Clay, grey to yellow



116.46.11 ddb
INTERVAL

0-2
2-20
20-148
148-158
158-180

116.46.12 chd
INTERVAL

15-27
27-28
28-75
75-140
140-195
195-215

116.45.8 ccc
INTERVAL

0-15
15-35
35-50
50-55
55-78
78-120

120-143
143-148
148-190

DESCRIPTION

Topsoil black

Clay, brown

Clay, grey

Sand, fine, grey

Sand and gravel, grey

- DESCRIPTION

Topsoil

Clay, yellow

Sand

Clay, yellow

Clay, grey

Sand, grey

Clay, grey

Clay, grey to yellow

Sand, medium to coarse, w/coal
Clay, grey w/boulders

DESCRIPTION

Sandy clay, brown

Clayey gravel, brown to grey

Sandy clay, grey

Clay, sticky, black to grey

Sandy clay, grey to brown

Sandy clay w/gravel, grey to
brown

Sand, medium, brown

Sandy clay, grey to brown

- Sand, medium to coarse, and

gravel, brown.

CROSS-SECTION C-C' MANFRED-FREELAND TOWNSHIPS

116.46.15 add
INTERVAL

0-12
12-18
18-25
25-30
30-41
41-45
45-78

78-105
105-195
195-225
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DESCRIPTION

Sand, fine to coarse, brown
Clay, gritty, brown

Clay, grey

Gravelly clay

Sand, coarse w/gravel, brown

Sand w/clay lenses, brown to gre
Sand, medium to coarse w/gravel,

brown
Clay, gritty, sticky, grey
Sandy clay, grey
Clay, sticky, grey



INTERVAL

0-15
15-85
85-108

INTERVAL

0-2

2-18
18-65
65-119

INTERVAL

0-70
70-85

INTERVAL

0-~5

5-55
55-75
75-97

116.46.14 dad

116.46. 13 cdd

116.46.13 ddd

116.45.18 cdd

DESCRIPTION

Sand and gravel
Clay, sandy
Sand and gravel

DESCRIPTION

Topsoil, grey
Sand, coarse, grey
Sandy clay, grey
Sand, medium

DESCRIPTION

Clay
Sand

DESCRIPTION

Sand, grey
Clay, blue
Sand, medium, grey
Sand, coarse, grey

CROSS-SECTION D-D' LAKE SHORE-HANTHO TOWNSHIPS

INTERVAL

0-2
2-20
20-70
70-168
168-196

INTERVAL

0-18
18-180
180-200

119.44.14 aaa

119.44.12 dcd
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DESCRIPTION

Topsoil, black

Clay, brown

Sand, grey

Clay, grey

Sand and gravel, grey

DESCRIPTION

?
Clay
Gravel



119.43.18 cbb

INTERVAL DESCRIPTION
0-47 Clay, brown
47-72 Clay, grey, smeary
72-99 Sandy clay, grey
99-100 Sand, grey
100-128 Sandy clay, grey
128-130 : Sand, grey
130-155 Sandy clay, grey
155-161 Sand, grey
161-172 Sandy clay with sand lenses, gre)
172-192 Sand, fine with clay, grey
192-207 Sand and gravel
207-209 Clay, gray, smeary
209-120 Clay, brown, smeary
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