1975 GROUND-WATER DATA
FOR
MICHIGAN

BY
G.C. HUFFMAN

U.S. GEOLOGICAL SURVEY

PREPARED IN COOPERATION WITH THE
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION




1975

GROUND-WATER DATA FOR MICHIGAN

BY
G. C. HUFFMAN
DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Prepared by the U.S. Geological Survey
in cooperation with the
State of Michigan
Department of Natural Resources
H. A. Tanner, Director
Geological Survey Division
A. E. Slaughter, State Geologist

1976



METRIC EQUIVALENTS

Conversion Factors

The following factors may be used to convert the English units published
in this report to the International System of Units (SI).

Multiply English units By To obtain SI units
acres 0.4047 hectares (ha)
feet (ft) 3048 meters (m)
inches (in) 254 millimeters (mm)
miles (mi) 1.609 kilometers (km)
million gallons (J.O6 gal) 3,785 cubic meters (m3)
gallons (gal) 32585 liters (1)

ii
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1975

GROUND-WATER DATA FOR MICHIGAN

by

G. C., Huffman

INTRODUCTION

Purpose of this report

The purpose of this report is to make available the records of water
levels in principal aquifers of the State through 1975 and to compile other
related data, such as records of ground-water pumpage. Also included in the
report are data on municipal, public, and industrial water-supply facilities.
Records of water levels in areas of heavy pumpage and in areas where changes
are principally due to natural influences are illustrated or tabulated to
allow comparison between these types of water-level fluctuations. The water
levels and related data provide a record for the evaluation of available
ground-water supplies. The long-term records serve as a framework to which
short-term records may be related.

This report is written for persons, municipalities, industries,
institutions, consultants, drillers, and hydrologists interested in the
ground-water resources of the State.

What this report contains

Table 1 contains records of measurements of water levels in obseryation
wells, well locations, depths, elevations, aquifers tapped, and water level
extremes for the past and for 1975. Figure 1 shows density of observation
wells in the State., Table 2 contains records of pumpage by most major
ground-water users in the State in 1975,

Many hydrographs are included in the report to illustrate changes in
water levels., Most illustrations also show the effects of ground-water
pumpage on water levels,

Supplementary data on the yield of wells, pumpage, quality of water,
and trends of ground-water levels for 1975 and for part of the preyious
record are shown in summary form in the text., Yield data are given as they
were reported by water departments and consultants.

Uses of data in this report

In areas where ground water is used for municipal or industrial supplies,
hydrographs of water levels show the effects of pumpage from wells and
natural, induced, and artificial recharge to aquifers. Declines, except those
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Figure 1.-- In 1975, water levels



caused by precipitation deficiencies and evapotranspiration, generally indicate
depletion of storage in aquifers as caused by pumping. An effective method of
determining the amount of water available from an aquifer is the analysis of
long-term records of water levels and pumpage.

Many of the water-level records in pumped areas are obtained by means of
recorders., These water-level records serve to indicate day-to-day and long-
term effects of pumping. This information can be used by municipalities,
industries, and institutions or their consultants to estimate the capacity of
aquifers to meet present and future demands for water and whether expansion
of present ground-water supply systems is practicable.

When a well is installed in an area where water levels are declining
because of pumping, a projection of future water levels can be made. The
well then can be drilled deep enough to take advantage of the full thickness
of an aquifer, and the drop pipe, jet, or submersible pump can be installed
far enough below the water level in the well to account for probable lowering
of water levels and thereby extend the life of the installation. Future
expense can thus be eliminated.

Water problems often are encountered when a basement or septic tank is
constructed for a building or home., The water table fluctuates an average of
2 to 3 feet (0.6 to 0.9 m) annually and about 5 feet (1.5 m) over a period of
years (figs. 5 and 6). Thus, if an excavation is made in the fall, when the
water table is low, good construction practices would allow for the probable
higher water levels in the spring. If construction is made after several
years of drought, the allowance for the subsequent rise in water levels would
be larger. If a site is at all questionable, borings would be made to
determine the depth to water table, and allowances for the probable rise in
water levels would be made.

Good construction of farm ponds and artificial lakes would also take into
account the fluctuations of the water table, where these bodies of water

depend on the height of the water table for their levels.

Other ground-water reports

From 1935 to 1974, records of ground-water levels in Michigan were
published in U.S. Geological Survey Water-Supply Papers (WSP), as shown on
page 51. Since 1975, records of ground-water levels are published in U.S.
Geological Survey Water-Data Reports (WDR) as shown on page 51.

To supplement the Water-Supply Paper and Water-Data Report series,
publications of annual reports, titled "Summary of Ground-Water Conditions
in Michigan," was begun in 1956. Beginning in 1967, the title of the
reports was changed to "Summary of Ground-Water Hydrological Data in
Michigan," and in 1973 to "Ground-Water Data for Michigan."

Reports that describe ground-water conditions in Michigan are shown in
Figures 2 and 3. 1In addition, many publications dealing with ground water
are listed in the selected references at the end of this report.
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described in published reports.



PUBLISHED REPORTS

Upper Peninsula

Circulars

C 153 == Pettijohn,F. J., 1952, Geology of the northern Crystal Falls
area, Iron County, Michigan: U.S. Geol. Survey Circ. 153.

Professional Papers

Prof. Pap. 754A == Huber, N. K., 1973, Glacial and postglacial geologic
history of Isle Royale National Park, Michigan: U.S. Geol. Survey
Prof. Paper 754=A.

Progress Reports

PR 14 == Brown, E. A., and Stuart, W. T., 1951, Ground-water resources
of the glacial deposits in the Bessemer area, Michigan: Michigan
Geol. Survey Prog. Rept. 14.

PR 17 == Vanlier, K. E., and Deutsch, Morris, 1958, Reconnaissance of
the ground-water resources of Chippewa County, Michigan: Michigan
Geol. Survey Prog. Rept. 17.

PR 19 -- , 1958, Reconnaissance of the ground-water resources of
Mackinac County, Michigan: Michigan Geol. Survey Prog. Rept. 19.

PR 21 -- Vanlier, K. E., 1959, Reconnaissance of the ground-water
resources of Luce County, Michigan: Michigan Geol. Survey Prog.
Rept. 21.

PR 22 == Sinclair, W. C., 1959, Reconnaissance of the ground-water
resources of Schoolcraft County, Michigan: Michigan Geol. Survey
Prog. Rept. 22.

PR 24 == ., 1960, Reconnaissance of the ground-water resources of
Delta County, Michigan: Michigan Geol. Survey Prog. Rept. 24.

Technical Reports

TR 2 =-- Stuart, W. T., Theis, C. V., and Stanley, G. M., 1948, Ground-
water problems in the Iron River district, Michigan: Michigan
Geol. Survey Tech. Rept. 2.

TR 3 == Stuart, W. T., Brown, E. A., and Rhodehamel, E. C., 1954,
Ground-water investigations of the Marquette iron-mining district,
Michigan: Michigan Geol. Survey Tech. Rept. 3.

Water Investigations

WI 1 -- Vanlier, K. E., 1963, Ground water in Alger County: Michigan
Geol. Survey Water Inv. 1.

WI 2 -- ,» 1963, Ground water in Menominee County: Michigan Geol.
Survey Water Inv. 2.

WI 5 -- Hendrickson, G. E., and Doonan, C. J., 1966, Ground-water re-
sources of Dickinson County, Michigan: Michigan Geol. Survey
Water Inv. 5.

WI 7 =-- Doonan, C. J., Hendrickson, G. E., 1967, Ground water in Iron
County, Michigan: Michigan Geol. Survey Water Inv. 7.

WI 8 -- » 1968, Ground-water in Gogebic County, Michigan:
Michigan Geol. Survey Water Inv. 8.

WI 9 == 5 1968,vGround-water in Ontonagon County, Michigan:
Michigan Geol. Survey Water Inv. 9.

WI 10 -- Doonan, C. J., Hendrickson, G. E., and Byerlay, J. R., 1970,
Ground water and geology of Keweenaw Peninsula, Michigan: Michigan
Geol. Survey Water Inv. 10.

WI 11 -- Doonan, C. J., and Byerlay, J. R., 1973, Ground water and geol-
ogy of Baraga County, Michigan: Michigan Geol. Survey Water Inv. 1l.

Water Supply Papers

WSP 1842 -~ Wiitala, S. W., Newport, T. G., and Skinner, E. L., 1967,
Water resources of the Marquette Iron Range area, Michigan: U.S.
Geol. Survey Water=Supply Paper 1842,
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Figure 3.--Areas in the Lower Peninsula where ground-water conditions are

described in published reports.



PUBLISHED REPORTS

Lower Peninsula

C 183 -- Wisler, C. 0., Stramel, G. J., and Laird, L. B., 1952, Water
resources of the Detroit area, Michigan: U.S. Geol. Survey Circ.
183.

C 323 -- Stramel, G. J., Wisler, C. 0., and Laird, L. B., 1954, Water
resources of the Grand Rapids area, Michigan: U.S. Geol. Survey
Circ. 323.

Environmental Geology Series Reports

E 1 -- Fleck, W. B., 1974, Geology and hydrology for environmental
planning in Washtenaw County, Michigan: Michigan Geol. Survey
Environmental Geol. Series Rept, 1.

Hydrologic Atlases

HA 317 -- Knutilla, R. L., 1969, Water resources of the Belle River
basin, southeastern Michigan: U.S. Geol. Survey Hydrol. Inv.
Atlas HA-317.

HA 327 -- » 1969, Water resources of the Pine River basin,
southeastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas
HA-327.

HA 338 == , 1970, Water resources of the Black River basin,

southeastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas
HA-338.

HA 356 -- » 1971, Water resources of the River Rouge basin,
southeastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas
HA-356.

HA 469 -- Nowlin, J. 0., 1973, Water resources of the Clinton River
basin, southeastern Michigan: U.S. Geol. Survey Hydrol. Inv.
Atlas HA-469.

HA 514 -- Larson, R. W., Allen, W. B., and Hanson, S. D., 1975,
Water resources of the Huron River basin, southeastern Michigan:
U.S. Geol. Survey Hydrol. Inv. Atlas HA-514.

HA 520 -- Knutilla, R. L., and Allen, W. B., 1975, Water resources
of the River Raisin basin, southeastern Michigan: U.S. Geol.
Survey Hydrol. Inv. Atlas HA-520.

HA 546 -- Twenter, F. R., Knutilla, R. L., Cummings, T. R., 1975,
Water resources of basins for minor streams draining into St.
Clair River, Lake St. Clair, Detroit River, and Lake Erie,
southeastern Michigan: U.S. Geol. Survey Hydrol. Inv. Atlas HA-546.

Miscellaneous Reports

M 1 -- Terwilliger, F. W., 1954, The glacial geology and ground-water
resources of Van Buren County, Michigan, pt. 1 of Occasional
papers for 1954 on the geology of Michigan: Michigan Geol. Sur-
vey Pub. 48.

M 2 -- Mozola, A. J., 1953, A survey of ground-water resources in Oakland
County, Michigan, pt. 2 of Occasional papers for 1954 on the geology
of Michigan: Michigan Geol. Survey Pub. 48.

M 3 -- Vanlier, K. E., 1968, Appendix E of the report on the Grand River
Comprehensive Basin Study: U.S. Army Eng. District, Detroit,
Michigan.

M 4 -- Vanlier, K. E., and Wheeler, M. L., 1968, Analog simulation of
ground-water development of the Saginaw Formation, Lansing
Metropolitan area, Michigan: Tri-County Planning Commission,
Lansing Ground- Water Rept.

M 5 -- Childs, K. E., 1970, History of the salt, brine, and paper indus-
tries and their probable effect on the ground-water quality in the
Manistee Lake area, Michigan: Michigan Dept. Nat. Resources.

M 6 -- Schneider, A. F., and Keller, S. J., 1970, Indiana Geological
Survey regional geological map number 4: Indiana Dept. Nat. Re-
sources.

M 7 -- Johnson, G. H., and Keller, S. J., 1972, Indiana Geological Sur-
vey regional geological map number 8: Indiana Dept. Nat. Resources.

M 8 -- Twenter, F. R., Knutilla, R. L., and Nowlin, J. 0., 1973, Water
resources of Washtenaw County, Michigan: open-file report.

Progress Reports

PR 3 -- Pringle, G. H., 1937, Geology of Arenac County, Michigan: Michigan
Geol. Survey Prog. Rept. 3.

PR 4 -- Riggs, C. H., 1938, Geology of Allegan County, Michigan: Michigan
Geol. Survey Prog. Rept. 4.

PR 12 -- Stuart, W. T., and Stallman, R. W., 1945, Ground-water resources
of the Benton Harbor area, Michigan: Michigan Geol. Survey Prog.
Rept. 12.

PR 13 =-- Stuart, W. T., 1945, Ground-water resources of the Lansing area,
Michigan: Michigan Geol. Survey Prog. Rept. 13,

PR 16 -- Ferris, J. G., and others, 1954, Ground-water resources of south-
eastern Oakland County, Michigan: Michigan Geol. Survey Prog. Rept. 16.

Progress Reports ontinued

PR 20 -~ Deutsch, Morris, Burt, E. M., and Vanlier, K. E., 1958, Summary
of ground-water investigations in the Holland area, Michigan: Michi-
gan Geol. Survey Prog. Rept. 20.

PR 23 -- Deutsch, Morris, Vanlier, K. E., and Giroux, P. R., 1960, Ground-
water hydrology and glacial geology of the Kalamazoo area, Michigan:
Michigan Geol. Survey Prog. Rept. 23.

PR 25 == Vanlier, K. E., 1962, Summary of ground-water investigations in
the Elsie area, Michigan: Michigan Geol. Survey Prog. Rept. 25.

Reports of Investigations

RI 3 -- Mazola, A. J., 1969, Geology for land and ground-water develop-
ment in Wayne County, Michigan: Michigan Geol. Survey Rept.

RI 13 == , 1970, Geology for environmental planning in Monroe
County, Michigan: Michigan Geol. Survey Rept. Inv. 13.

Water Information Series

W 1 -- Knutilla, R. L., Twenter, F. R., and Larson, R. W., 1971, Upper
Rifle River Basin -- An Evaluation of its Water Resources and Hydro-
logic Environment: Michigan Geol. Survey Water Information Series
Rept. 1.

Water Investigations

WI 3 == Giroux, P. R., Hendrickson, G. E., Stoimenoff, L. E., and
Whetstone, G. W., 1964, Water resources of Van Buren County,
Michigan: Michigan Geol. Survey Water Inv. 3.

WI 4 == Vanlier, K. E., 1966, Ground-water resources of the Battle
Creek area, Michigan: Michigan Geol. Survey Water Inv. 4.

WL 6 -- Giroux, P. R., Stoimenoff, L. E., Nowlin, J. O., and
Skinner, E. L., 1966, Water resources of Branch County,
Michigan: Michigan Geol. Survey Water Inv. 6.

Michigan Water Resources Commission Reports

WRCU Au Sable == Water resource conditions and uses in the Au Sable
River Basin, 1966: Michigan Water Resources Comm. Rept.

WRCU Flint -- Water resource conditions and uses in the Flint River
Basin, 1956: Michigan Water Resources Comm. Rept.

WRCU Huron =-- Water resource conditions and uses in the Huron River
Basin, 1957: Michigan Water Resources Comm. Rept.

WRCU Lower Grand -- Water resource conditions and uses in the Lower
Grand River Basin, 1967, (open file): Michigan Water Resources
Comm. Rept.

WRCU Maumee -- Water resource conditions and uses in the Maumee River
Basin, 1964: Michigan Water Resources Comm. Rept.

WRCU Paw Paw =-- Water resource conditions and uses in the Paw Paw River
Basin, 1955, (revised report in 1964): Michigan Water Resources
Comm. Rept.

WRCU Raisin -- Water resource conditions and uses in the River Raisin
Basin, 1965: Michigan Water Resources Comm. Rept.

WRCU Shiawassee -- Water resource conditions and uses in the Shiawassee
River Basin, 1963: Michigan Water Resources Comm. Rept.

WRCU Tittibawassee =-- Water resource conditions and uses in the
Tittibawassee River Basin, 1960: Michigan Water Resources Comm.
Rept.

WRCU Upper Grand -- Water resource conditions and uses in the Upper
Grand River Basin, 1961: Michigan Water Resources Comm. Rept.

Water Supply Papers

WSP 1078 -- McGuinness, C. L., Poindexter, O. F., and Otten, E. G., 1949,
Ground-water supplies of the Ypsilanti area, Michigan: U.S. Geol.
Survey Water-Supply Paper 1078.

WSP 1499E -- Wiitala, S. W., Vanlier, K. E., and Krieger, R. A., 1960,
Water resources of the Flint area, Michigan: U.S. Geol. Survey
Water-Supply Paper 1499-E.

WSP 159D -- Reed, J. E., Deutsch, Morris, and Wiitala, S. W., 1966,
Induced recharge of an artesian glacial-drift aquifer at Kalamazoo,
Michigan: U.S. Geol. Survey Water-Supply Paper 1594-D.

WSP 1619E == Vanlier, K. E., 1963, Ground-water resources of the Alma
area, Michigan: U.S. Geol. Survey Water-Supply Paper 1619-E.

WSP 1969 -- Vanlier, K. E., Wood, W. W., and Brunmett, J. 0., 1973,
Water-supply development and management alternatives for Clinton,
Eaton, and Ingham Counties, Michigan: U.S. Geol. Survey Water-
Supply Paper 1969.

WSP 1973 == Allen, W. B., Miller, J. B., and Wood, W. W., 1972, Avail-
ability of water in Kalamazoo County, Michigan: U.S. Geol. Survey
Water-Supply Paper 1973.

WSP 2000 -- Twenter, F. R., and Knutilla, R. L., 1972, Water for a
rapidly growing urban community -=- Oakland County, Michigan: U.S.
Geol. Survey Water-Supply Paper 2000.



How records can be obtained

Complete tabulations of water-level measurements, hydrographs for observa-
tion wells, records of chemical quality, water-temperature measurements, well
records and logs, aquifer tests, records of pumping for public and industrial
supplies, and water-resources reports are on file for public inspection. They
may be examined at the Geological Survey Division, Michigan Department of
Natural Resources, Mason Building, Lansing, Michigan 48926; or at the U.S.
Geological Survey, 2400 Science Parkway, Okemos, Michigan 48864. Records
for the Northern Peninsula are also kept on file in the State and Federal
Geological Survey Offices, State Office Building, Escanaba, Michigan 49829,

Well-numbering system

The well-numbering system for Michigan indicates the location of wells
within the rectangular subdivision of the land with reference to the Michigan
meridian and base line. The first two segments of the well number designate
township and range, the third segment of the number designates the section
and the letters A thru D designate successively smaller subdivisions of the
section as shown below. Thus, a well designated as 32N 6E 16CCCB would be
located to the nearest 2.5 acres (1l hectare) and would be within the shaded
area in section 16.

B A
B A
C D
B I A
—C— D
ccee< E'}'_A_l D
2

For this report, well locations are given to the nearest 40 acres (16
hectares), for example, 16CC. In the event that two or more wells are
located in the same 40-acre (16 hectares) tract, a sequential number
designation follows the letter designations--for example, 16CCl, 16CC2,
16CC3, etc. The Michigan Geological Survey uses a similar system except that
numbers are used in lieu of letters.



GROUND-WATER LEVELS IN 1975

During 1975, measurements of water levels were made in 172 observation
wells, 75 of which were equipped with continuous recording gages (table 1).
Record high levels occurred in 22 of the wells as a result of above-normal
precipitation in most climatological regions (fig. 4). Only 6 wells were
at record low levels, and most of these are in areas influenced by pumping.
Overall, levels were generally above average in most areas (fig. 5), and
year-end levels were higher than in 1974,

Although precipitation is one of the major climatic factors affecting
ground-water levels, annual total rainfall may not always bear a direct
relationship to the amount of recharge received by an aquifer. Many factors
affect this relationship, such as (1) soil conditions; (2) time, duration,
and intensity of precipitation; (3) nature of underlying rocks; and (4)
slope of land surface.

Hydrographs of natural fluctuations of water leyels in wells (figs. 5,
6, 7, 20, 21, and 22) show that water levels are highest in the spring. 1In
the spring, snowmelt and rain normally result in large additions to ground-
water reservoirs. However, ice cover or frost in the ground can impede
infiltration. Under these conditions, most water from snowmelt and precip-
itation runs off rapidly and very little goes to recharge the ground-water
reservoirs. There is little recharge during the growing season, as most
rainfall is evaporated, is transpired by vegetation, or runs off overland
after heavy showers. In the fall, evapotranspiration (return of water to
the atmosphere as a vapor from water surfaces, soil, and plants) is reduced
by cold weather. Thus, rises in water levels usually follow fall rains.
Frozen ground impedes the infiltration of water during the winter.

In addition to changes in water levels from precipitation, temporary
changes in levels may be caused by earth tides, variation in barometric
pressure, and earthquakes. Evapotranspiration causes small daily declines
in water levels in some wells.
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AREA GROUND-WATER LEVELS

Descriptions of some of Michigan's municipal, institutional, industrial,
and areal ground-water supplies follow alphabetically, by counties. Most
descriptions are supplemented by illustrations.

The descriptions include a few data on the chemical quality of water,
based on latest analyses made by the Michigan Department of Health. Where
more than one well is involved, a range in quality is generally given. In
this report, the unit milligrams per liter (mg/l) can be considered to be
numerically equal to parts per million (ppm).

Figure 6.--Long-term records of water levels in three wells whose levels
respond principally to natural climatic conditions. Precipitation
departures (dashed lines) are cumulative totals for the climatological
divisions in which the wells are located.
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IN FEET BELOW LAND SURFACE

(based on monthly readings;

WATER LEVEL,
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BRANCH COUNTY
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observation wells
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Figure 7.--In Branch County, water levels in the hydrograph for well
58S 8W 28DB are typical of levels in the 5 observation wells in
the County.
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IN FEET BELOW LAND SURFACE

WATER LEVEL,

BRANCH COUNTY - CITY OF COLDWATER

SUPPLY AND SOURCE -- 4 wells, 121 to 132 feet deep, tap theAglécial drift.

YIELD OF WELLS -- No. 3 - 1,200; No. 4 - 1,400; No. 5 - 2,250; No. 6 -

2,850 gal/min; specific capacity -- 80 to 190 gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1975 - 965
1974 - 1,024
1973 - 1,023

(based on monthly lows)

1972 - 969

1971 - 944
QUALITY OF WATER -- Hardness 300-330 mg/1
Iron 1.9-3.2 mg/1

Total Solids 343-390 mg/1

| {
| i

|
Branch County f
12 fscsssassinsnctuac Well: 6S 6W 22CA }
i Depth: 113 feet |
| § Aquifer: Glacial drift i .
) | | |
| ] | |
| s [/\] f
N s
E \\ |
v g 2
? -
! Va N
5 ?
| | f
— | i 1 | 7
| | | .
| | ; | |
1971 1972 1973 1974 1975
Figure 8 -- At Coldwater, water levels showed little fluctuation, however,

year-end levels were above last year's.
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IN FEET ABOVE MEAN SEA LEVEL

(based on monthly lows)

WATER LEVEL,

CALHOUN COUNTY - CITY OF BATTLE CREEK

SUPPLY AND SOURCE -- 29 wells, 120 to 160 feet deep, tap sandstones of the
Marshall Formation. All are located at the Verona Field.

YIELD OF WELLS -- 300 to 1,000 gal/min; sSpecific capacity -- 50 to 650
gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million galloans, for past 5 years.
1975 - 2,224
1974 - 2,168
1973 - 2,685
1972 - 2,749
1971 - 2,566

QUALITY OF WATER -- Hardness 245-345 mg/1
Iron 0.05-1.3 mg/1
Total Solids 300-413 mg/1

T N 8 5
Calhoun Co.
Well: 1S 7W 32BD '
828 Depth: 95 feet <\
Aquifer: Marshall Formation
- — 252
" /v/f“-\\J/ / \ // “\ o
824 /f~\\\ .1 / /ﬁv /N o
- \\\\J// \J/:;/‘\J/ﬁ\\ —]251
822 : :
j \ﬁ;
N
820 250
Calhoun Co.
818 Well: 1S 7W 32DA
Depth: 127 feet
. Aquifer: Marshalﬁ Formation —1 249
1971 1972 1973 1974 1975
Figure 9 -- At Battle Creek, water levels varied little from 1974.
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CLINTON COUNTY - CITY OF ST. JOHNS

SUPPLY AND SOURCE -- 7 wells, about 500 feet deep,

Saginaw Formation.

tap sandstones of the

YIELD OF WELLS -- 250 to 500 gal/min; specific capacity -- 3 to 12 gal/min/ft

of drawdown

PUMPAGE -- Total annual pumpage, in million gallons,
1975 - 559
1974 - 576
1973 - 583
1972 - 486
1971 - 535
QUALITY OF WATER -- Hardness 260-310 mg/1

Iron 0.15-1.0 mg/1
Total Solids 360-390 mg/1l

for past 5 years.

| |

= i
3 [ Clinton County
= 65 Well: 7N 2W 9BB —1 20
g | Depth: 535 feet
w | Aquifer: Saginaw Formation
A~ ‘
z w 70
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m=od 80 /

o
zZ
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o
T o
Mmoo 85— =d.94
>~ ‘
= i
= |
&
: 90
= — — 28

|
1971 1972 1973 1974 1975

Figure 10.--At St., Johns, water levels in the observation well did not fall

to the record lows set in 1974. Total pumpage was less in 1975.
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EATON COUNTY - DELTA TOWNSHIP

SUPPLY AND SOURCE -- 4 wells, 370 to 450 feet deep, tap the Saginaw Formation.
YIELD OF WELLS -- 160 to 700 gal/min.
PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1975 - 541

1974 - 520

1973 - 435

1972 - 405

1971 - 384
QUALITY OF WATER -- Hardness 275-429 mg/1

Iron 0.5-3.1 mg/1

Total Solids 334-539 mg/1

REMARKS -- Pumpage in the township has doubled since 1969.
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GENESEE COUNTY
FISHER BODY, GMC, AT GRAND BLANC

WATER SUPPLY AND SOURCE -- 4 wells, 200 to 285 feet deep, tap sandstones
of the Saginaw Formation. Three of the four Fisher Body Plant wells
have been added to the City of Grand Blanc water system since 1968.

YIELD OF WELLS -- 250 to 300 gal/min;
of drawdown.

specific capacity 3 to 6 gal/min/ft

Figure 11.--At the Fisher Body well field,

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 60
1974 - 39
1973 - 12
1972 - 89
1971 - 183
QUALITY OF WATER -- Hardness 330 mg/1
Iron 0.80 mg/1
Total solids 628 mg/1
|
— | : { — 10
= % i
S | | % .
= 40 | SN SRV S—
~ |
2 | |
%2} | |
an~ Genesee County | i |
zZ 0 50— Well: 6N 7E 9DCD R, S— heseseened] 19
- Depth: 235 feet f ;; ‘
3'* Aquifer: Saginaw Formation | |
=5 e
M2 60 [
m 2
& 5
ER = /’\ 1°
B e /
2N
e |
Q i
)} H
- o \ |
.2 g0 M - s
= — |7 | | @ s
= ; Genesee County
~ Well: 6N 7E 9DCC
5 9 Depth: 385 feet o
; Aquifer: Saginaw Formation
- z | —30
1971 1972 1973 1974 1975

was discontinued in 1972.
on well 6N 7E 9DCC.

In 1974,
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

SUPPLY AND SOURCE -- 6 wells,

GRATIOT COUNTY - CITY OF ST.

deposits in glacial drift.

136 to 223 feet deep,

LOUIS

tap buried outwash

YIELD OF WELLS -- 350 to 500 gal/min; specific capacity -- 8 to 15 gal/min/

ft of drawdown

PUMPAGE -- Total annual pumpage, in million gallons,
1975 - 500
1974 - 530
1973 - 547
1972 - 570
1971 - 525
QUALITY OF WATER -- Hardness 240-450 mg/1

Iron 0.3-0.8 mg/1
Total Solids 410-725 mg/l

for past 5 years.

o i l. , —ﬂlb
Gratiot County
55 Well: 12N 3W 24DA
Depth: 216 feet
Aquifer: Glacial drift
- — 18
60
65— =20
701\\/ A\
\ | &
75
= — 24
80
e 1972 1973 1974 1975

Figure 12.--At St. Louis, water levels in the observaiton well remained
fairly stable during 1975.
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IN FEET ABOVE MEAN SEA LEVEL

(based on monthly lows)

WATER LEVEL,

SUPPLY AND SOURCE -- 125 wells,

YIELD OF WELLS --

the Saginaw Formation;

glacial drift.

10 gal/min/ft

INGHAM COUNTY

3 wells,

12 to 80 gal/min/ft of drawdown.

CITY OF LANSING

400 to 425 feet deep,

85 to 105 feet deep,

Sandstone - 100 to 700 gal/min;
of drawdown.
Glacial drift - 790 to 1200 gal/min,

720

700

o
2]
o

660

PUMPAGE -- Total annual pumpage, in million gallons,
1975 - 8,099
1974 - 8,053
1973 - 8,850
1972 - 8,559
1971 - 8,404
QUALITY OF WATER -- Composite at Plant
Hardness 385 mg/1
Iron 0.88 mg/1
Total Solids 456 mg/1

tap sandstones of
tap sand beds in

specific capacity - 3 to

specific capacity -

for past 5 years.

i
|

I ]

%
|
;

— 230

Ingham County
Well: 4N 2W 17AB (Logan)
. Depth: 424 feet !
Aquifer: Saginaw Formation —””\;-’/,—

220

~—"
N\

\//
| — 210
|
| Ingham County
? Well: 4N 2W 9BD (Seymour)
. W — _;m R I W Depth: 401 feet i
— ! | Aquifer: Saginaw Formation — 200
E E
1971 1972 1973 1974 1975

Figure 13.--At Lansing, water levels rose sharply in the Seymour
observation well during the latter part of 1975 as pumpage
decreased in that area.
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INGHAM COUNTY - CITY OF MASON

SUPPLY AND SOURCE -- 1 well, about 50 feet deep, taps the glacial drift;
1 well, 223 feet deep, taps sandstones of the Saginaw Formation.
YIELD OF WELLS -- 675 to 700 gal/min; specific capacity -- No. 3 yields

30 gal/min/ft of drawdown from the glacial drift.
PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 211
1974 - 222
1973 - 179
1972 - 192
1971 - 206
QUALITY OF WATER -- Hardness 315-430 mg/1
Iron 0.0-0.37 mg/1

Total Solids 386-898 mg/1

IN FEET BELOW LAND SURFACE

|
|
/\L |
= N
!
- l\] \\ = i
=7
=
)
~
- \/\
— 18
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o
) e =16
4 o !
g ¥ 20 V/ T \’
= Ingham County
- Well: 2N 1W 5BB
s 21 Depth: 210 feet
: Aquifer: Saginaw Formation
=
1971 1.9-72 1973 1974 ¥9-1%
Figure 1l4.--At Mason, water levels in the observation well show a declining

trend since 1973.
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INGHAM COUNTY
EAST LANSING-MERIDIAN TOWNSHIP

SUPPLY AND SOURCE -- 24 wells, 295 to 422 feet deep, tap the Saginaw
Formation, and 1 well taps the glacial deposits.

YIELD OF WELLS -- About 280 to 1,000 gal/min; specific capacity 2 to 12
gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons.
1975 - 1,566
1974 - 1,487

QUALITY OF WATER -- Hardness 310-505 mg/l
Iron 0.9-3.8 mg/l
Total Solids 345-662 mg/1l

REMARKS -- In July 1973, the City of East Lansing and Meridian Township
combined water systems forming the East Lansing-Meridian Township
Water and Sewer Authority.
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INGHAM COUNTY - LANSING TOWNSHIP

SUPPLY AND SOURCE =-- 7 wells, 399 to 417 feet deep, tap sandstones of the
Saginaw Formation.
YIELD OF WELLS -- 260 to 500 gal/min; specific capacity -- 3 to 8 gal/min/ft
of drawdown.
PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 725
1974 - 631
1973 = 7150
1972 - 717
1971 - 742
QUALITY OF WATER -- Hardness 274-435 mg/1l
Iron 0.35-13.0 mg/1

Total Solids 320-528 mg/1l

REMARKS -- Most ground-water pumped by the township is used to supply
industrial plants in the area.
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INGHAM COUNTY
MICHIGAN STATE UNIVERSITY

SUPPLY AND SOURCE -- 17 wells, 353 to 435 feet deep, tap sandstones of the
Saginaw Formation; 2 wells are on a standby basis only.

YIELD OF WELLS -- 147 to 654 gal/min; specific capacity -- 1 to 11 gal/min/ft
of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 1,800
1974 - 1,800
1973 - 1,805
1972 - 1,712
1971 - 1,666

QUALITY OF WATER -- Hardness 315-350 mg/1
Iron 0.15-1.20 mg/1
Total Solids 361-405 mg/1
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IN FEET ABOVE MEAN SEA LEVEL

WATER LEVEL,

SUPPLY AND SOURCE -- 14 wells, 380 to 400 feet deep, tap sandstones of the

JACKSON COUNTY -- CITY OF JACKSON

Saginaw and Marshall Formations.

YIELD OF WELLS -- 1,000 to 2,800 gal/min; specific capacity -- No. 12 well

is 56; reported average of all wells is 100 gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1975 - 4,077
1974 - 4,634
1973 - 4,864
1972 - 4,919
1971 - 4,487

QUALITY OF WATER -- Hardness 260-630 mg/l

Iron

0.2-1.0 mg/l

Total Solids 394-1072 mg/1

T T T
Well: 3S 1W 11AA2
Depth: 36 feet
Aquifer: Glacial drift
925 |—=~ —_— ~——T o~ o
e -1
» 900 >
- \\___._/ '\/
- — e
> ‘\4
: 875 \( " \\Hamburg St
- l
g
& 850 J ZN\A =
o
: \
o 8251 N Belden Rd. \Vj
800f—— Well No. Depth (ft) BE SRS
35 1w 2BD 400 (Hamburg St.) | Aquifer: Saginaw and
= 11AA1 360 (Belden Rd.) Marshall Formation ¥
1971 1972 1973 1974 1975

280

270

260

250

240

Figure 15.--At

Jackson, levels in the two bedrock observation wells were
at their lowest since 1971.
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

KALAMAZOO COUNTY - CITY OF KALAMAZOO

SUPPLY AND SOURCE -- 84 wells, 130 to 254 feet deep, tap the glacial drift.

YIELD OF WELLS -- 200 to 2,000 gal/min; specific capacity -- 7 to 100

gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1975 - 6,336
1974 - 6,454
1973 - 6,689
1972 - 6,032
1971 - 6,771

QUALITY OF WATER -- Composite of 2 pumping stations:
Hardness 385-420 mg/1
Iron 0.49-3.10mg/1

Total Solids 499-530 mg/1

’ } | |
i i
4 Kalamazoo County S TSENNUNEDS SRS SU——
Well: 2S 11W 22CD |
Depth: 137 feet E ;
— Aquifer: Glacial drift ’ ; —2
8 |
12 —/\ //\ /(\/\\
16 ‘\/ é S ,~~ : ,_*” 2l
20— | S I '
24 ?
!
1971 1972 1973 1974 1975

Figure 16.--At Kalamazoo, levels at the Stockbridge well field continue
to show a gradual rising trend.
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

KALAMAZOO COUNTY - CITY OF PORTAGE

SUPPLY AND SOURCE -- 15 wells, 95

to 185 feet deep, tap the glacial drift.

YIELD OF WELLS -- 300 to 1,000 gal/min; specific capacity -- 25 gal/min/ft

of drawdown.

PUMPAGE -- Total annual pumpage,

1975 -
1974 -
1973 =
1972 -
1971 -

QUALITY OF WATER -- Hardness

Iron
Total Solids

in million gallons, for past 5 years.

631
647
582
526
565

165-345 mg/1
0.0-1.5 mg/1
200-469 mg/1l
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Figure 17.--At Portage, levels in
pumpage.

the observation well respond to areal
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KENT COUNTY - KENT COUNTY AIRPORT

IN FEET BELOW LAND SURFACE

WATER LEVEL,

SUPPLY AND SOURCE -- 3 wells, 180 to 203 feet deep, tap the glacial drift.
YIELD OF WELLS -- 100 to 360 gal/min; specific capacity -- 2.3 gal/min/ft
of drawdown.
PUMPAGE -- Estimated total annual pumpage, in million gallons, for past 5
years.
1975 - 12.0
1974 - 12.0
1973 - 11.2
1972 - 11.2
1971 - 9.0

Beginning in 1971,
for air conditioning.

airport wells were used only to supply water

REMARKS -- The City of Grand Rapids supplies the airport water for public

use.

85
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Kent County
Well: 6N 10W 30AA
1Mol Depth: 184 feet
- Aquifer: Glacial drift
z ’ E
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Figure 18.--At Kent County Airport,
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lowered water levels reflect increased

withdrawals during summer months to supply water for air conditioning.
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

LENAWEE COUNTY
FISHER BODY, GMC, NEAR TECUMSEH

SUPPLY AND SOURCE -- 3 wells, 76 to 89 feet deep, tap the glacial drift.
YIELD OF WELLS -- About 500 gal/min; specific capacity -- 25 to 30
gal/min/ft of drawdown.
PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 16.3
1974 - 17.4
1973 - 23.8
1972 - 22.7
1971 - 20.7
QUALITY OF WATER -- Hardness 415-505 mg/1
Iron 2,2-4.4 mg/1

Total Solids 506-660 mg/1l

1 A\
= / \/ o 4
14
15 - Lenawee County
Well: 6S 4E 8DD
Depth: 81 feet
Aquifer: Glacial drift
16 ] : ,
| N
f— -5
17
1871 1872 1973 1974 191758

Figure 19.--At the Fisher Body well field near Tecumseh, water levels in
the observation well were below the record high levels of 1974.
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IN FEET BELOW LAND SURFACE

WATER LEVEL,

(based on monthly lows)

MARQUETTE COUNTY -- IRON RANGE AREA
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Figure 20.--Observation well map and hydrograph showing typical water
levels of wells in the Marquette Iron Range.
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OAKLAND COUNTY
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Figure 21.--Hydrograph showing water levels in observation wells in a

shallow and a deep aquifer in Oakland County. Levels in both
wells respond to natural climatic conditions.
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

VAN BUREN COUNTY
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Figure 22.--In Van Buren County water levels in well 3S 14W 6BA are
typical of other wells shown in the above map.
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WASHTENAW COUNTY - CITY OF ANN ARBOR

SUPPLY AND SOURCE -- 3 wells, 91 to 196 feet deep, tap the glacial drift;
most water is pumped from the Huron River.

YIELD OF WELLS -- 1,050 to 4,860 gal/min; specific capacity -- 20 to 600
gal/min/ft of drawdown.

PUMPAGE -- Total annual ground-water pumpage, in million gallons, for past
5 years (only 15 to 20 percent of total pumpage is from ground-water
sources).

1975 - 878
1974 - 958
1973 - 899
1972 - 938
1971 - 1,180

QUALITY OF WATER -- Ground water:

Hardness 355-585 mg/1
Iron 0.25-2.4 mg/1

IN FEET BELOW LAND SURFACE

WATER LEVEL,

[
| |
| | N
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Figure 23.--At Ann Arbor, water levels in the airport well respond

principally to pumpage at the Steere Farm well field. 1In 1975,
pumpage decreased resulting in higher year-end levels.
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IN FEET BELOW LAND SURFACE

(based on monthly lows)

WATER LEVEL,

SUPPLY AND SOURCE -- 7 wells, 87 to 102 feet deep,
YIELD OF WELLS -- Average 450 gal/min;
gal/min/ft of drawdown.
PUMPAGE -- Total annual pumpage, in million gallons,
1975 1,462
1974 1,958
1973 1,920
1972 1,759
1971 1,669
QUALITY OF WATER -- Hardness 305-320 mg/1

WASHTENAW COUNTY - CITY OF YPSILANTI

Iron
Total Solids

1.2-5.0 mg/1
400-764 mg/1

tap the glacial drift.

specific capacity -- 25 to 180

for past 5 years.

T
i
| | |
| g ; —16
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Figure 24.--At Ypsilanti, water levels in the observation well showed
‘a rising trend in 1975.

35

IN METERS BELOW LAND SURFACE

WATER LEVEL,



IN FEET BELOW LAND SURFACE

WATER LEVEL,

WASHTENAW COUNTY - YPSILANTI TOWNSHIP

SUPPLY AND SOURCE -- 8 wells, 50 to 95 feet deep, tap the glacial drift.

YIELD OF WELLS -- 700 to 3,500 gal/min

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1975 - 854

1974 = 1,715
1973 - 2,284

(based on monthly lows)

1972 - 2,361
1971 - 2,942
QUALITY OF WATER -- Composite
Hardness 370 mg/1
Iron 0.5 mg/l

Total Solids 496 mg/1l

10 Washtenaw County
Well: 3S 7E 24CD ‘
Depth: 75 feet §
Aquifer: Glacial drift | —45
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Figure 25.--At Ypsilanti Township's well field, water levels in the
observation well respond to pumpage from a nearby production well.
Since 1973, the production well has been used only intermittently.
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TABLE 1. RECORDS OF MICHIGAN OBSERVATION WELLS.

COUNTY AND WELL NUMBER: For explanation of well numbers, see text under - Introduction "Well numbering system'':
OWNER: MDNR - Michigan Department of Natural Resources; WMP .- Wisconsin-Michigan Power Company; MSHD - Michigan State Highway
Department; USFS - U.S. Forest Service; HCMA - Huron-Clinton Metropolitan Authority; BCRC - Branch County Road Commission.
AQUIFER:

Qgd = Glacial drift deposits of Pleistocene (Quaternary) age Or - Limestones of Richmondian age (Late Ordovician)
TPs - Saginaw Formation of Pennsylvanian age Otb =~ Black River and Trenton Limestones of Middle
Mb - Bayport Limestone of Mississippian age Ordoyician age

Mm - Marshall Formation of Mississippian age Op - Prairie du Chien Group of Early Ordovician

Dt - Traverse Group of Middle and Late Devonian age age (previously designated as Au Train

8s - Salina Formation of Late Silurian age Formation)

Sm - Manistique Dolomite of Middle Silurian age €m - Munising Sandstone of Cambrian age

pef - Freda Sandstone of Keweenawan age (Precambrian) p€j = Jacobsville Sandstone of Precambrian age

TPgr - Grand River Formation of Pennsylvania age
ALTITUDE: Land-surface datum in feet above mean sea level.
MEASUREMENT, 1975 (frequency): R - Continuous recorder; D - Daily; W - Weekly; M - Monthly; Q - Quarterly; S - Semiannually;
A - Annually; I - Intermittent.
OBSERVED WATER-LEVEL EXTREMES: In feet below or above (+) land surface. 1975 measurements underscored are extremes for entire
record.
REMARKS: P - Water levels affected by pumping. Water-level measurements are made by the U.S. Geological Survey unless otherwise
noted.

— | s =)
WELL NUMBER £|E @ w @x 2 OBSERVED WATER-LEVEL EXTREMES
OWNER T le| @ a 9|le
ARD ElEle 2 |3z REMARKS
= = = ;
COUNTY T — El&|5| E |2|4 THROUGH 1974 IN 1975
7]
TWP. RANGE. SECTION o g < < ﬁ ;‘ MAXIMUM ] MINIMUM MAXIMUM | MINIMUM
ALGER
45N 19W 25BD USFS (Former CCC camp) 66 6 Qgd 850 17 Q 6.4 June 1960 14.2 Apr 1964  1l1.1 May  11.8 Aug
ALLEGAN
3N 14 230D Allegan State Game Area 41 1 Qgd 700 10 M 9.5 Dec 1965 14.1 Sep 1971  10.0 Feb  11.0 Mar  Discontinued 3-75
BARAGA
48N 32w 12DD MSHD (WMP 14) 10 1 Qgd 1,630 28 M 3.3 Apr 1965 8.1 Sep 1969 5.2 Apr 7.5 July Measured by WMP
BARRY
4N 9w  5DA MDNR (Solomon Road) 131 2 Qgd 860 12 Q 115.3 July 1974 122.0 Mar 1965 114.4 Aug  115.8 Nov
Bay
17N 4B 22DC Pinconning Twp. (2nd Street) 110 6 s 620 4 R 0.6 Apr 1970  10.5 Aug 1963 0.8 Apr 3.8 Aug
BRANCH
55 6W 223B MSHD (U.S. 27) 27 1 Qgd 950 12 M 10.5 Mar 1974 16.3 Nov 1964  12.0 May  14.4 Oct
8W 28DB BCRC (Sherwood) 42 1 Qgd 880 11 M 13.2 May 1974 18.9 Nov 1965  14.6 July 17.3 Jan
65 6W 18CCCD Coldwater Twp. (Test 1) 56 6 Qgd 950 12 M 21.0 July 1969 28.3 July 1964 23.0 May  24.4 Feb
22¢cA City of Coldwater (test for
Number 4) 113 6 Qgd 970 12 R 9.6 Mar 1974  24.1 Aug 1964 9.0 May  19.8 Jan P
85 54  6AB Chipman (California Number
2 School) 55 4 Qgd 1,032 12 M 13.9 Feb 1968  19.4 Dec 1964  14.3 May  17.0 Jan
8W 17CD Bronson School (Trayer Road) 38 1 Qed 917 12 M 13.1 May 1966 16.3 Nov 1964  13.5 July 15.2 Jan
CALHOUN
1S 77 10BB K. Sabin (M-78) 12 15 Qgd 908.0 30 W 0.9 Mar 1950 7.2 Dec 1964 2.3 Apr 4.3 Nov  Measured by owner
328D Penfield Twp. (Hopkins Street) 95 6 Mm 845 12 R 15.6 Apr 1974  27.0 Aug 1964  16.0 May  19.1 Nov P
320A City of Battle Creek
(Verona 22) 127 8 Mm 830.8 37 D 0.7 Apr 1950  16.8 July 1959 2.5 May 8.4 Aug P, Measured by owner
25 6W 254A City of Marshall (Ferguson) 59 6 Mm 904.8 26 M 5.5 May 1950 9.7 Aug 1964 6.9 Mar 8.0 Jan P, Measured by owner
CcASS
85 14W 17BA T. Little (Starbrick Road) 55 28 Qgd 840 31 M 46.2 July 1950 55.0 Mar 1957  50.3 June 51.2 Dec

37



TABLE 1. RECORDS OF MICHIGAN OBSERVATION WELLS. (cONTINUED)

COAIm)TY OWNER £ f— 7 w g E OBSERVED WATER-LEVEL EXTREMES
WELL NUMBER E E % g § ; THROUGH 1974 IN 1975 REMARKS
OR OTHER DESIGNATION w =|Q " sl <
TWE, RANGE. SECHION a g = < g g MAXIMUM MINIMUM | MAXIMUM| MINIMUM
CHARLEVOIX
33N 4N 2AC MDNR (Wolverine CCC) 9% 6 Qgd 970 28 Q 69.5 July 1960 75.8 Apr 1956  72.2 Oct  72.8 July
CHEBOYGAN
33N 1W  26DA MDNR (Pigeon R. CCC) 164 6 Qgd 933 10 R 56.2 May 1971 61.8 Nov 1966 57.0 May  58.7 Apr
34N  1W  1CB MDNR (7) (M-68) 13 2 Qgd 780 30 Q 2.8 Mar 1938 5.6 Oct 1955 3.6 July 4.2 Oct
CHIPPEWA
46N 4W  24DA USFS (Raco CCC camp) 54 6 Qgd 850 21 R 18.4 June 1971 28.4 Apr 1964  20.7 June  24.0 Apr
CLARE
17N 40 34DCAD City of Clare 91 4 Qgd 850 1 . B 10.4 Sep  20.4 July P
CLINTON
5N 2w 31CB Michigan Department of
Aeronautics (Airport) 195 6 IPs 850 18 R 45.0 Mar 1949  66.4 Jan 1967 55.4 Dec 58.4 Jan P
32pC Michigan Health Department
(Quarantine Farm) 135 4 s 849.2 32 M 42,0 Sep 1944  99.2 May 1966 86.0 Sep  92.3 Feb P
6N 1W  3BB2 MDNR (Sleepy Hollow
impoundment) Number 5 62 1 Qgd 814.0 10 A 39.6 Apr 1973 43.3 Nov 1966 38.2 Sep
10BC Do Number 2 32 1 Qgd 801.4 10 A 14.6 Apr 1973  19.8 Nov 1966 15.1 Sep
6N 2W 16DD MSHD (U.S. 27) 23 14 Qgd 803.3 28 M 13.8 Apr 1974 19.9 Feb 1964 15.4 Dec  17.5 Jan  Fed key well
N 1W  34CA MDNR (Sleepy Hollow
impoundment) Number 9 39 1 Qgd 793.8 10 A 12.8 Apr 1973  21.7 Dec 1966 14.2 Sep
34CB Do Number 10 62 1 Qgd 787.2 10 A 19.7 Mar 1973  23.2 Nov 1966 20.5 Sep
34¢C Do Number 7 32 1 Qgd 785.3 10 A 17.1 Mar 1973  20.3 Oct 1973 17.4 Sep
20 98B City of St. Johns (6" test) 535 6 s 743.4 12 R 52.2 May 1967 84.9 Aug 1974 61.4 Feb  82.0 Aug P
CRAWFORD
25N 1 15DD USFS (Eldorado) 56 6 Qgd 1,190 28 R 26.8 May 1971  36.0 Apr 1951 27.2 Oct  30.0 Apr
26N  4W 11CB MDNR (Game Refuge) 12 15 Qgd 1,147.6 34 Q 4.0 June 1943 9.8 Sep 1958 5.5 June 8.4 Mar
27N 4W  23AA MDNR (51) (U.S. 27) 17 2 Qgd 1,180 36 Q 10.9 July 1943 15.6 Dec 1964 12,2 Apr 12,7 Dec
DELTA
39N 23W  28AC M. and S. Blake (Schemmel) 530 5 €m 680 18 R 1.3 May 1960 5.1 Dec 1966 3.1 Apr 4.8 Aug
41N 18W 31CD C. Thompson (Isabella) 250 5 or 615 18 Q 3.6 June 1968 6.3 Feb 1961 4.1 Sep 4.7 Aug
42N 199 20AA USFS (Pollack CCC camp) 134 6 Qgd 740 18 Q 23.8 Mar 1960 28.1 Feb 1971  25.3 May  26.7 Dec
43N 19W 24BB H. Clarage (FFHwy-13) 405 4 Otb 860 18 Q 77.0 July 1960 88.8 Oct 1966  78.9 Aug 79.5 May
DICKINSON
42N 27W  33BA E. LaFreniere (WMP 10) 12 36 Qgd 1,060 2 % 2.7 May 1960 10.8 Oct 1955 3.4 Apr 9.0 July Measured by WMP
43N 28W 324D MDNR (Felch) 31 1 Qgd 1,160 10 M 13.1 May 1972  16.8 May 1968  14.0 July 16.0 Mar
EATON
3N 3w  2BA City of Lansing (TW 63H)
(Stiefel Farm) 66 1 Qed 839 12 ¥ 3.1 Mar 1965 18.0 Nov 1968 3.6 Apr  13.4 Aug P
4N 3W 12CD F. Wheeler (Robins Road) 381 6 s 861.9 23 R 67.5 Nov 1953 103.6 Aug 1969 84.6 Nov 101.2 Aug P
11AB City of Grand Ledge (Park) 350 8 s 788.9 16 R *+4.6 Mar 1967 9.1 Aug 1966 *+4.0 Jan 7.9 Aug P, *well flowing
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TABLE 1. RECORDS OF MICHIGAN OBSERVATION WELLS. (CONTINUED)

E Q
COUNTY | &l w | R OBSERVED WATER-LEVEL EXTREMES
AND OWNER Slsle Q S| =
WELL NUMBER E Bls E B THROUGH 1974 IN 1975 REMARKS
OR OTHER DESIGNATION w | 219 2 g| =
TWP. RANGE. SECTION a |z e |y MAXIMUM MINIMUM | MAXIMUM | MINIMUM
GENESEE
6N 7E  9DCC Fisher Body Division, GMC,
Number 2 (Grand Blanc) 385 10 s 837.0 3 R 53.5 May 1974 80.1 Aug 1974 52.3 Dec 82.3 Aug b
GOGEBIC
48N 47W 31DC City of Ironwood
(Big Springs) 115 1 Qgd 1,170 13 R 12.6 June 1966 44.4 Feb 1974 12.7 Dec 22.6 Feb b
34DA City of Ironwood
(Spring Creek Gp 3) 22 6 Qgd 1,190 15 R +0.7 Apr 1969 5.2 July 1974 0.1 Apr 6.2 Nov 2
GRAND TRAVERSE
27N 9W  4AB MDNR (18) (Williamsburg) 15 2 Qgd 687.0 3% M 0.2 Feb 1966 2.5 July 1935 0.9 Apr 1.6 Mar
GRATIOT
1IN 3W  4AC City of Alma (TW 6)
(Pine River) 165 8 Qgd 733.3 20 R +4.1 Mar 1971 31.0 July 1965 +4.1 Mar +2.5 Jan P, Discontinued 5-75
12N 3W  24DA City of St. Louis (3) 216 16 Qgd 730 16 R 37.9 Jan 1964 80.7 July 1967 58.0 May 70.0 July P
HILLSDALE
78 2W 10BD Pittsford State Game Area 20 1 Qgd 1,070 10 M 7.7 May 1969 11.1 Sep 1967 8.1 May 10.1 Sep
INGHAM
2N 1E 34DB MDNR (Williamston Road) 87 2 Qgd 980 12 Q 22.4 Apr 1974 29.3 Oct 1964 23.4 Apr 24.4 July
N 1E 7DD M. Lotte (windmill) 184 3 s 900 12 M +2.4 Apr 1974 7.0 Nov 1964  +1.4 Apr 1.1 Jan
4N 1E 21CD Duncan Lumber Company
(Sherwood) 265 8 IPs 890 13 R 20.1 May 1967 26.6 Sep 1973 21,5 Apr 25.7 Aug
2N 1w 5BCAB City of Mason (Gravel Pit) 210 8 Ps 890 12 R 14,7 Mar 1973 23.8 Nov 1964 16.5 Apr 20.2 Nov -
4N 1W 16DA Meridian Twp. (4" test) 398 4 TPs 841.2 8 M 6.6 Mar 1973 13.1 July 1974 6.8 Sep 10.2 July P
18AD Marble School
(Hagadorn Road) 175 3 IPs 847.8 24 M 20.1 Apr 1953 70.2 Nov 1972 50.1 May 53.9 Dec P
4N 2w 9BD City of Lansing (Seymour 1) 401 14 TPs 828.8 47 R 15.6 Mar 1931 179.4 Apr 1968 96.7 Dec 117.5 Jan P
16DA City of Lansing (Cedar) 417 12 s 829.1 31 R 42.0 Mar 1946 67.0 Aug 1949 44,3 May 50.3 Jan 4
17AB City of Lansing (Logan) 424 20 s 858.7 45 R 34.3 Dec 1929 168.3 May 1968 118.9 Dec 128.7 Jan P
21BA2 City of Lansing
(Scott Park) 400 4 TPs 835 & R 56.7 Dec 1974 75.8 Nov 1971 46.0 May 56.7 July P
22BC City of Lansing (P-5) 338 12 Ps 823.6 46 M 7.1 July 1932 80.5 Feb 1970 36.7 May 54.0 Jan P
24CA Michigan State University
(Spartan Village) 453 10 s 853.4 31 R 25.5 Mar 1946 105,5 May 1972 81.2 Dec 95.3 May P
27BB Fenner Arboretum Park 215 6 IPs 835 8 R 52.0 July 1968 89.5 Oct 1972 66.5 July 78.0 Jan
31cc C. Weber (Maybel Street) 204 3 Ps 880.2 32 M 18.9 Apr 1952 42,6 Oct 1973  32.8 Apr 41.5 Mar P
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TABLE 1.

RECORDS OF MICHIGAN OBSERVATION WELLS. (CONTINUED)

- E [=]
COUNTY = £ & w [ llf OBSERVED WATER-LEVEL EXTREMES
AND OWNER A @ | w g 8 )
x L -
WELL NUMBER ™ Bl S E # w THROUGH 1974 IN 1975 REMARKS
OR OTHER DESIGNATION w | Z| - G| =
TWP. RANGE. SECTION Q= < £l = MAXIMUM l MINIMUM | MAXIMUM | MINIMUM
IRON
42N 31W 33DB Iron County (WMP 7) 10 1 Qgd 1,275 28 M +0.2 May 1960 6.3 Oct 1948 0.5 Apr 4.5 Feb Measured by WMP
43N 35W 11AD J. Javoroski (WMP 23) 47 36 Qgd 1,565 i1 35.5 July 1973 47.1 Aug 1949  39.4 Sep 40.7 May Measured by WMP
20pC B. Henricksen (WMP 25) 48 1 Qgd 1,560 31 M 40,7 June 1973 48.3 Aug 1949  42.7 May 44,2 Feb Do
338D MSHD (WMP 34) 12 1 Qgd 1,520 28 M 1.7 June 1973 8.4 Mar 1949 3.5 June 5.8 Apr Do
44N 33w 10cC Iron County (WMP 21) 8 1 Qgd 1,540 28 M 2.0 Apr 1954 8.0 Feb 1964 2.4 May 6.9 Sep Do
37W  14BB USFS (Former CCC camp) 102 6 Qgd 1,730 17 Q 91.8 Oct 1973 100.9 Aug 1974 92.8 Sep 100.9 Feb
45N 37W 23AC USFS (WMP 28) 8 1 Qgd 1,600 28 M 0.7 Apr 1965 4.7 Sep 1948 0.9 May 3.7 Aug Measured by WMP
46N 33W 18BC MSHD (WMP 17) 12 1 Qgd 1,560 28 M 2.8 Apr 1949 dry Feb 1956 5.0 June 8.1 Sep Do
JACKSON
38 1w 2BD City of Jackson Ps,
(Hamburg Street) 400 12 Mm 935 10 R 16,3 Jan 1971 68.8 June 1971 20.9 Dec 55.0 Oct P
10Dc Summit Twp. s,
(Francis Street) 323 12 Mm 935 16 R 14.3 Jan 1961 36.5 June 1971 18.0 Dec 32.0 July P
11AA1 City of Jackson (4a) Ps,
(Belden Road) 360 6 Mm 935 18 D 18.6 Jan 1961 119.1 June 1971 45.3 Dec  114.9 Aug P, Measured by owner
11AA2 City of Jackson
(Belden Road) 36 3 Qgd 928.8 14 R +1.5 July 1968 18.2 Nov 1964 1.0 Oct 4.8 Aug
KALAMAZ 0O
2s 10w 4D City of Kalamazoo
(Campbell Lake) 13 4 Qgd 836.5 7 R 1.9 Apr 1974 3.4 Sep 1971 2.0 Apr 2.8 Feb
98 City of Kalamazoo
(Schoonover Lake) 21 6 Qgd 828 7 R +0.8 Apr 1974 0.4 Sep 1971  +1.0 Apr +0.3 Jan
11W  3AA Brown Company (61) 36 6 Qgd 763.2 20 R 7.7 Mar 1974  14.0 Aug 1967 8.2 Apr 12.0 Nov P
10DB General Printing Ink
Company 49 10 Qgd 761 8 R 12.4 July 1968 20.8 Nov 1974 12.7 Apr 19.5 *Jan : 4
14DC Brown Company (East side 2
plant) Well Number 13 90 12 Qgd 780 4 R 10.2 Jan 1973 17.5 July 1974 10.9 Apr 17.9 Feb P
15DA Consumers Power Company
(steam plant) 64 12 Qgd 766.2 30 R 7.6 Mar 1974  19.4 Sep 1964 5.5 Apr 13.9 Jan P
20BB2 City of Kalamazoo Kendall
(Deep) 106 4 Qgd 880 SR 17.1 Dec 1974  48.4 June 1971 16.8 Dec 45.6 July P
22¢p City of Kalamazoo
(Stockbridge) 137 4 Qgd 764.7 16 R 5.2 Nov 1974  31.1 Aug 1961 4.8 Feb 12.3 Aug P
23AD Allied Paper Company
(King Division) 43 12 Qgd 760 8 R 1.4 Mar 1974 22,0 Feb 1970 +0.4 Apr 7.6 Aug P
28AA City of Kalamazoo
(Maple Station) 245 4 Qgd 820 7 R 35,7 June 1974 61.6 June 1973 35.7 Mar 52.8 July P
31cp City of Kalamazoo
(Colony Farm Station) 226 4 Qgd 910 7 R 51.1 June 1974 67.0 June 1971 53.0 Dec 65.7 Feb 4
36CB City of Kalamazoo
(Emerald Station) 226 4 Qgd 860 7 R 26.4 May 1974  50.4 June 1971 27.2 May 44,0 July P
35 11W  4ADL City of Kalamazoo (A-D) 135 3 Qgd 854.0 17 R 0.5 May 1967 12.9 July 1964 1.0 Jan 9.7 July P
4AD2 City of Kalamazoo (A-S) 40 3 Qgd 854.0 17 R +0.1 Feb 1971 9.1 Nov 1959 0.2 Sep 1.7 Aug )
14AA Upjohn Company (28) 233 16 Qgd 870 9 R 26.9 May 1974 45.1 Aug 1972  26.0 Dec 41.7 Mar P
22BD City of Portage (site C) 120 8 Qgd 865 9 R 5.9 June 1967 9.4 Feb 1971 7.2 June 9.2 Jan P
12W 11BD City of Kalamazoo
(Atwater) 248 3 Qgd 880 15 R +3.0 Sep 1969 0.3 Jan 1965 +2.7 Oct +0.8 Jan P
11AD1 City of Kalamazoo
(Sabo-deep) 300 4 Qgd 877 3 K 4.5 July 1973 14.2 July 1973 4.5 Sep 13,9 July P
11AD2 City of Kalamazoo
(sabo-shallow) 38 6 Qgd 877 - B - 9.2 July 1973 1l.4 Oct 1973 9.1 Aug 10.8 Jan P
4s 11W  3CD Prairie View County Park 190 4 Qgd 870 T xR 18.3 June 1973 20.3 Sep 1971  18.9 Sep 20.1 Jan
21CB W. Chamberlain
(16th Street) 21 1 Qgd 863 10 W 9.7 May 1974 13.8 Dec 1968 12.1 July 13.6 Jan Discontinued 9-75
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TABLE 1. RECORDS OF MICHIGAN OBSERVATION WELLS. (conTinuED)
COUNTY = £ @ w 2 2 OBSERVED WATER-LEVEL EXTREMES
AND OWNER. ; 5 w g 8 o
WELL NUMBER E I g E ¥ ﬂ’: THROUGH 1974 IN 1975 REMARKS
TWP. RANGE. SECTION SR OTHER DESICHATEN a E <| = €2 maamum | MINIMUM | MAXIMUM [ MINIMUM
KENT
5N 12W  4DC City of Wyoming (Wobma) 86 6 Qgd 686.0 14 R 8.3 Apr 1974  12.9 Aug 1964 8.9 May  10.5 Aug
6N 10W 30AA Kent C. Airport 184 10 Qgd 800 10 R 83.6 Mar 1974 108.0 Sep 1967 83.3 Feb 103.1 Aug P
124  17aD1 Harman Int'l Industry 30 12 Qgd 606 26 M 6.8 Apr 1965 16.4 Feb 1954 8.6 Apr  10.1 Aug P, Measured by owner
17AD2 Harman Int'l Industry 26 6 Qgd 606.0 26 M 6.8 Apr 1965 16.3 Feb 1954 9.3 July 9.8 Apr P, Measured by owner
27BB City of Wyoming
(44th Street) 265 14 Mm 707.2 14 R 46.4 May 1974  56.0 Aug 1964 46.7 Dec  47.9 Jan P
10N 12W 13DD Rogue R. State Game Area 30 1 Qgd 785 10 M 1.0 May 1973 9.2 Oct 1969 0.8 Jan 4.1 Aug
LAKE
17N 13W  4AD C and O Railroad
(West Well) 83 8 Qgd 840 19 Q 15.2 July 1969 20.4 May 1958 16.3 Oct  17.6 Oct
LENAWEE
55 1E 12DD Onsted State Game Area 39 1 Qgd 1,000 10 ™ 16.6 May 1969 19.3 Sep 1971 16.1 May  17.5 Aug
6s 4E  8DD Fisher Body Division
(GMC) (Tecumseh Plant) 81 8 Qgd 800 11 R 11.3 May 1974 18.4 Feb 1965 12.2 May 13.5 Jan 4
LIVINGSTON
IN 6E 13DB American Aggregate
Corporation 29 2 Qgd 930 6 R 12.1 Apr 1974 18.1 Feb 1972 14.4 May  16.1 Jan
2N 6E 31BA2 City of Brighton 83 10 Qgd 935 2 R 29.2 Oct 1974  51.6 Oct 1974 27.2 Sep  53.4 July P
MACKINAG
41N 5W  23BC MDNR (Round L. CCC camp) 47 6 Ss 610 20 Q 4.3 May 1959  17.5 Mar 1959 8.7 May  13.5 Oct
42N 20 7AA USFS (Pontchartrain CCC) 102 6 sm 680 20 R 13.1 May 1960  32.2 Nov 1963 15.1 Apr  27.4 Nov
MARQUETTE
46N 25W 16DD G. Johnson (Sands Sta.) 48 1 Qgd 1;198.4 13 M 27.1 July 1969 37.7 May 1964 31.2 June 32.6 Apr
280 12CB Mrs. S. Hill
(Ishpeming gage) 19 1 Qgd 1,410 % M 1.3 May 1973 3.6 Jan 1972 2.2 Dec 2.5 Oct
47N 25W  19cCC MDNR (Cascade Junction) 86 1 Qed 1,222.1 13 M 25.0 July 1973 39.0 Feb 1965 28.3 June  32.1 Apr
20cc MDNR (East of
Cascade Junction) 103 1 Qgd 1,229.8 13 M 78.5 Oct 1973  90.6 June 1965 80.4 Mar  81.3 June
32cA MDNR (Gentian) 122 1 Qgd 1,239.2 11 M 89.4 Feb 1974 100.0 Oct 1964 90.6 Mar  91.4 Oct
26W  27BC A. E. laitala 31 1 Qgd 1,290 8 M +0.6 May 1971  10.1 Oct 1969 1.4 June 5.4 Dec
36BB Cleveland Cliffs Iron N
Company (test) 56 8 Qgd 1,210 11 R 3.6 Apr 1969 7.5 Sep 1965 4.5 Apr 6.8 Aug
270 8BA Cleveland Cliffs Iron
Company (near Rock Lake) 33 1 Qgd 1,430 8 M 3.6 May 1969 7.1 Aug 1970 5.0 June 7.1 Apr
280 3cC Ely Township (U.S. 41) 75 8 Qgd 1,572.0 15 R 9.7 May 1973  19.3 Apr 1964 11.7 May  16.4 Apr  Federal Key Well
35CB Triangle Intersection 52 1 Qgd 1,481.8 8 M 31.8 June 1973 37.9 June 1964 34.6 July 36.6 Apr
29W  2DA Marquette County Commission
(near Humboldt) 19 1 Qgd 1,527.3 13 M 1.9 May 1973 5.5 Aug 1963 2.2 June 3.7 Oct
34CB Do (near Black River School) 23 1 Qgd 1,4%.4 14 M 2.0 Apr 1966 7.1 Sep 1969 2.3 May 5.6 Sep
48N 26W 34DA Do (near Eagle Mills) 31 1 Qgd 1,279.6 13 M 2.0 Apr 1967 7.0 Apr 1964 3.4 June 4.8 Oct
299 30cC Van Riper State Park 78 6 Qgd 1,560 7 M 9.6 May 1973  14.7 Mar 1970 10.9 June 14.0 Apr
49N 30W 22AC Marquette County Commission
(wMP 13) 17 1 Qgd 1,680 28 M 0.6 May 1951 13.3 Sep 1948 9.0 June 10.4 Sep  Measured by WMP
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TABLE 1.

RECORDS OF MICHIGAN OBSERVATION WELLS. (CONTINUED)

COUNTY E|E| w gl R OBSERVED WATER-LEVEL EXTREMES
AND OWNER - =] ge
T |w| w =
WELL NUMBER ElElS E 21la THROUGH 1974 IN 1975 REMARKS
OR OTHER DESIGNATION el 2 = @ :
TWP.. RANGE. SECTION Q < x MAXIMUM MINIMUM MAXIMUM| MINIMUM
a > | =
MENOMINEE
37N 26W 19DA MSHD (Carney) 17 4 otb 800 17 M 3.6 May 1973 7.7 July 1967 3.7 Apr 6.8 Aug
41N 25W 34AD1 Hanna Mining Company
(LB 69-7 Lower) 7 A +11.8 Apr 1971  +6.9 Oct 1969 +10.7 June
34AD2 Do (LB 69-7 Upper) 7" N +2,0 Apr 1971  +0.3 Oct 1969 i
34AD3 Do (LB 68-1) 8 A +7.6 Apr 1971  +4.3 Oct 1969 +7.5 June
34DAL Do (LB 67-1) 8 M +10.9 May 1972  +5.7 Sep 1969  +9.7 Apr +6.1 Nov
34DA2 Do (Auger 68-2) 1 Qg 920 7 M 2.0 May 1973 7.4 Sep 1969 2.4 Apr 8.4 Aug
34DA3 Do (Auger 68-1) 1 Qgd 920 7 -8 1.5 Apr 1971 8.0 Sep 1969 1.9 Apr 7.7 Aug
34DAG Do (LB 68-4) 7.4 0.8 Apr 1971 3.1 Feb 1970 1.7 June
35BA Do (LB 69-4) % o 2 +0.9 July 1969 0.6 Aug 1969 +0.1 June
3588 Do (LB 69-5) 75 2 3.3 May 1969 4.7 Aug 1969 3.8 June
35BC Do (LB 69-1) - 0.2 Apr 1971 4.8 Nov 1970 0.8 June
MONROE
7S 6E 15AD Petersburg State Game Area 17 1 Qgd 675 10 M 3.0 Feb 1966 6.7 Dec 1971 4.9 Apr 6.0 Jan
MUSKEGON
1IN 15W  34AD Muskegon State Game Area 31 1 Qgd 595 10 M 0.0 May 1974 4.7 Sep 1972 0.1 Sep 3.3 Aug
OAKLAND
2N 7E 5BA American Aggregates
(Honeywell Lake Road) 44 2 Qgd 1,020 8 R 25.3 Apr 1974  28.9 Dec 1971  25.4 May  27.0 Jan
8E 18DA Proud Lake State Park 45 6 Qgd 910 7 R 2.8 May 1974 6.4 Sep 1971 3.6 May 5.3 Aug
3N 7E  5DA American Aggregates

(Fish Lake Road) 49 2 Qgd 1,055 7 R 31.5 June 1974 38.7 Dec 1972 31.0 May  33.8 Feb

8E  3AB HCMA (White Lake Road) 163 6 Qgd 1,000 4.8 7.3 May 1974 11.0 Sep 1972 7.6 Apr 9.7 Aug

10aB HCMA (Teggerdine Road) 163 6 Qgd 1,000 & R 27.9 May 1976  30.7 Sep 1972  27.9 Apr  29.6 Aug

10E 13AC Oakland University 183 6 Qgd 940 15 R 58.3 Sep 1974  93.5 July 1963 57.5 Nov  59.1 Jan
3248 Gity of Pontiac (LS 6)

(Hayes-Jones Recreation
Center) 184 12 Qgd 923 13- 8 25.1 Apr 1974  99.4 Oct 1963 25.0 Jan 25.5 Nov
5N 8E BAC Holly State Recreation Area 42 1 Qgd 930 10 M 22.3 Apr 1974 26,5 Sep 1966 23.1 May  24.7 Aug
OGEMAW

23N 1E  2BAl Ogemaw Co. Road Comm.

(Rose City Road) 105 1 Qgd 1,265 B @ 75.1 July 1974 78.2 Apr 1969 75.1 Dec  75.5 Apr
28A2 Do (Rose City Road) 20 1 Qgd 1,265 8 Q 8.7 July 1969 13.6 Dec 1972 10.2 Dec 12,1 Apr
4AD MDNR (Fire suppression

well Number 15) 21 4 Qgd 1,230 2.9 0.7 Apr 1971 4.4 Oct 1964 1.7 Dec 2.2 July

2 6AA emaw Co. Road Comm.
(Fairview Road) 133 1 Qd 1,270 8 Q 99.8 Aug 1971 103.6 Apr 1969 100.6 Dec  102.1 Apr
24N 2E 35CD Jim Kelley 70 1 Qgd 1,130 8 Q 6.1 Apr 1974 12.7 Feb 1969 6.6 Apr 6.8 July
3E 8BB Ogemaw Co. Road Comm.
(Beechwood Road) 89 1 Qgd 1,215 8 Q 84.4 Oct 1974  87.8 Apr 1969 85.0 Apr  85.3 Dec
ONTONAGON
46N 38W  30AD USFS 65 1 Qgd 1,530 9 M 16.0 June 1973 19.1 Apr 1970 17.3 July 19.1 Apr
5IN 41W  8BD Michigan Corrections

Department (Silver City) 100 6 pef 620 18 Q 8.2 Apr 1959  18.9 Oct 1963 8.5 May  20.0 Sep
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TABLE 1. RECORDS OF MICHIGAN OBSERVATION WELLS. (conTiNuED)
. a
COUNTY = £ ' w 4 ﬁ OBSERVED WATER-LEVEL EXTREMES
AND OWNER ; & '|f g 8 o
WELL NUMBER ElE|3 E i THROUGH 1974 IN 1975 REMARKS
g = L | <
OR OTHER DESIGNATION w | = b} " -
TWP.. RANGE, SECTION C g < < g ;" MAXIMUM MINIMUM MAXIMUM | MINIMUM
PRESQUE ISLE
33N 2E 30DA MDNR (19) (Truck trail) 14 2 Qgd 800 39 Q 0.6 July 1960 5.7 Jan 1956 2.4 July 4.4 Apr
6E  8BB A. Styma (farm) 61 6 Dt 800 17 Q 5.4 Apr 1967 18.8 Mar 1963 8.2 Dec  1l.4 Oct
21AA M. Ardycan (M-65) 43 5 Dt 790 17 Q 1.1 Apr 1963 7.6 Oct 1966 4.4 May 5.7 July
ROSCOMMON
24N 2W  20BA MDNR (1) (Exp. sta.) 14 8 Qgd 1,145.3 42 R 2.3 Apr 1971 6.2 Dec 1949 2.7 Sep 4.8 Mar  Federal key well
SANILAC
12N 13E 330D MSHD (at Elmer) 150 3 Mm 800 28 W 15.4 Apr 1951  25.6 Jan 1965 17.2 May  22.3 Nov
SCHOOLCRAFT
45N 13w 16CC U.S. Fish and
Wildlife (Seney) 154 4 or 710 2% R 4.6 Apr 1971 6.5 Oct 1963 5.1 Feb 5.8 Aug
47N 16W 30BB MDNR (Cusino CCC) 57 6 Op 900 19 R 5.7 May 1960 16.3 Oct 1963 6.9 May  15.3 Oct
VAN BUREN
2s 134  2BB Co. Road Commission (8)
(26th Street) 23 1 Qed 740 13 M 2.0 Dec 1966 5.1 Sep 1964 1.6 Apr 4.1 Oct
35 14W  6BA R. Martin (3) 45th Street 59 1 Qed 740 13 M 37.2 May 1974  43.3 Nov 1964  37.5 May  39.8 Jan
45 16W 14CD 0. Klett (Keeler) 170 14 Qgd 800 13 M 16.7 May 1974  27.6 Aug 1964 16.5 July 19.5 Jan P
13W 160D Porter Twp. (1)
(Twp. Hall) 83 1 Qgd 930 13 M 40.4 June 1974 50.4 Oct 1964 41.0 May  42.5 Feb
WASHTENAW
25 3E 9DA Waterloo State Park 48 6 Qgd 970 7 R 4.1 May 1974 7.0 Aug 1971 4.6 July 6.4 Jan P
35 6E 16BC City of Ann Arbor
(airport) 55 10 Qgd 821.5 13 R 0.7 Mar 1974 15.9 Oct 1964 1.5 May 7.6 Jan P
7JE  5BB City of Ypsilanti
(Superior Road) 69 8 Qgd 720 1% R 1.8 Feb 1965 21.4 Dec 1965 5.5 July 15.5 Oct P
9AD City of Ypsilanti (GP)
(Gilbert Park) 9% 6 Qgd 710 25 R 29.1 Nov 1945  78.8 Oct 1974 68.2 Sep  77.0 Mar P
24CAL Ypsilanti Twp. (104)
(Water Works) 87 4 Qgd 665.6 30 R 5.8 Jan 1950 22.7 Feb 1971 13.7 Nov  19.0 Jan P
24CD Do ain 75 6 Qgd 657.8 29 R 5.7 Feb 1950 63.2 Feb 1970 8.3 Dec  38.4 Aug P
WEXFORD
21N 9W  4AB City of Cadillic
(Lakeside) 277 6 Qgd 1,291.1 27 Q 20.0 July 1953 27.6 June 1964 20.4 Dec  22.7 Apr P
22N 124 13BA Harrietta State Fish
Hatchery 141 4 Qgd 1,060 15 R +13.8 Mar 1970 +1.5 Jan 1966 +6.6 Feb  +2.6 Feb P
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TABLE 2.

REPORTED GROUND-WATER PUMPAGE, IN 1975.

(IN MILLIONS OF GALLONS)

COUNTY
AND JAN FEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC ]]::1.7:1‘ m l]:if;
WATER USER

ALGER

Burt Township e) 2.0 e) 2.0 e) 2.0 e) 2.5 e) 2.5 3.5 3.9 4.9 2.2 2.0 1.9 1.9 e 313 - -

Chatham .6 .7 .6 . o5 o5 .8 o5 o5 o5 5 o5 6.7 -— -
ALLEGAN

Allegan 21.6 24.7 22.1 21.7 28.7 35.3 39.1 39.8 42,7 34,5 27.1 24 9 362.2 2.295 #405

Douglas 2.6 2.0 2.4 2.6 4.1 7.0 7.3 6.1 3.4 3.4 2.5 2.6 46.0 »330 .071

Otsego 24,1 22.4 28.8 28.5 32.3 37.2 37.7 35.5 27.0 27.7 27.8 27.4 356.4 1.545 +545
ANTRIM

Bellaire 3.1 2.8 3.0 3.0 4.1 4.3 5.0 4.5 3.6 3.8 3.4 3.9 44,5 +260 +065

Central Lake 2.8 2.4 2.8 2.5 3.1 2.5 5.2 4.8 4.3 4ol 4.2 2.1 41.1 -- -

Ellsworth 1.0 9 9 1.3 1.3 2,2 3.2 1.3 1.0 «9 1.0 1.0 16.0 - -

Mancelona e) 179.4 -- -
BARRY

Hastings 26.5 22.3 27.1 27.7 33.2 35.1 44,0 36.2 30.0 29.2 26.3 28.3 365.9 2.035 +530

Middleville 12.8 11.1 13.1 12.4 14.3 13.5 16.4 15.6 14.2 14.1 11.9 12.7 162.1 775 <164

Nashville e) 42.4 .228 041
BENZIE

Frankfort 7.2 6.1 7.0 6.6 8.5 9.2 12.7 9.6 8.5 8.4 6.4 6.5 96.7 «575 .164
BERRIEN

Berrien Springs 9.5 9.9 9.9 10.3 11.5 13.1 20.1 15.8 11.8 11.8 10.3 12.8 146.8 894 -

Buchanan 74.2 67.1 69.1 68.6 73.8 71.9 82.5 76.3 68.0 71.9 67.4 65.7 856.5 3.206 1.566

Coloma 11.0 9.6 11.1 11.0 14.1 13.8 15.4 14.4 12.9 18.3 16.2 10.9 158.7 +698 .114

Niles 84.6 75.0 79.8 76.1 90.0 96.6 112.3 98.4 92.5 90.7 81.7 94.7 1,072.4 5.330 1.630

Niles Township 2.6 2.7 4.0 3.6 7.7 7.6 15.7 8.4 4.6 4,1 3.7 3.1 67.8 - -
BRANCH

Bronson 18.1 17.2 10.5 19.6 21.1 20.9 26.9 23.2 23.7 21.7 16.6 17.4 236.9 1.144 «176

Coldwater 81.7 67.3 73.9 70.5 82.9 84.5 111.7 89.7 79.5 78.1 73.5 o 965.2 5.465 1.508

Quincy e) 70.0 -- --

State Training School 9.8 8.9 9.7 9.0 8.0 8.4 8.9 8.9 8.3 8.8 8.3 8.1 105.1 - -
CALHOUN

Albion 108.0 115.2 126.2 133.3 128.1 128.6 139,3 120.6 99.8 103.0 97.4 95.8 1,395.3 5.992 2.285

American Legion Hospital e) 4.6 - -

Athens 3.5 3.3 3.0 4ol 4.3 4.1 4.7 3.1 2.7 2,3 3.0 2.6 e) 40.7 2292 .035

Battle Creek 157.9 144.6 154.3 163.9 190.0 210.7 260.0 249.8 176.2 180.3 163,7 1715 2,223.8 12.940 3.580

Battle Creek Township 40.5 33.9 40,2 39.1 50.0 49.5 82.4 54.9 41.2 43.7 '38.7 41.7 555.8 4,688 +978

Homer 5.3 4.1 3.7 3.6 4.3 4.3 5.5 5.1 4.5 4.8 4ol 4.5 54.1 «237 .093

Marshall 41.2 32.4 33.2 32:6 36.6 37.1 bbb 37.9 34.7 38.7 32.9 32.0 433.7 2.148 +639
CASS

Cassopolis 3.7 5.1 5.2 5.6 6.0 7.1 7.9 7.3 7.0 5.0 4.6 e) 4.0 68.5 +362 -

Dowagiac 26.5 25,2 25.1 25.3 27.1 31.0 38.6 36.8 29.5 29.3 25.3 26.0 345.7 2,350 «396
CHARLEVOIX

Boyne City 6.6 6.4 7.1 8.4 10.5 12.8 14.6 13.1 11.7 8.1 6.8 6.8 112.9 #611 214

Boyne Falls 2.3 1.7 1.8 2.3 3.4 2,2 1.4 1.4 1.4 1.2 1.8 1.8 22.7 - -

East Jordan 12.9 11.7 11.6 11.5 12.1 15.0 16.9 21.9 21.7 17.1 14.3 13.3 180.0 1.210 +300
CHEBOYGAN

Mackinaw City 2.9 2.7 2.1 3.2 8.2 7.1 10.3 11.7 5.6 b4 2.4 2.3 62.9 +465 +056
CHIPPEWA

Kincheloe AFB 24.9 22.5 22.0 21.7 29.6 31.8 4844 40.3 22.1 21.5 21.9 24.7 331.4 2.410 +556
CLARE

Clare 18.5 17.3 20.9 22.6 25.7 26.3 39.1 36.6 17.9 17.1 15,1 16.8 273.9 1.904 467

Farwell 2.7 2.4 2.6 2.8 3.4 3.8 5.9 5.3 2.6 3.7 3.6 2.6 41.4 - 074

Harrison 6.0 5.3 5.6 5.2 6.6 6.8 10.8 9.3 5.3 5.3 5.9 6.4 78.5 +530 #131
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DAY
.273
.031
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DAY
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2.8
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SEP
13.4
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3.4

JUL

17.9
2.4
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12.2

13.7
1.8

GROUND-WATER PUMPAGE, IN 1975. (IN MILLIONS OF GALLONS)-conTinueD

FEB
13.3

REPORTED

12.4

TABLE 2.

COUNTY
AND
WATER USER

Johns

Westphalia
Breitung Township

CLINTON
Fowler
Maple Rapids
Ovid
St.

CRAWFORD
Grayling

DICKINSON

EATON

oW~ ~
R~ N
orROS 11 1O
AR S I
-
ow o
nowno @
NS 1 11O
LRSI L B B B
N~
OO0~ OO ©
AL R BB
N = oo
R da e e R )
TN

7.97.00344

PR R

M IS~ N~
AT N

HE S OOt O
.. .

~oontNO~
P e s e e ae

Fonmmn-ama
FinaNa

NMONSINn NS
e .

7764537,7

PRI

FHOANSN®
TF N~

NEANONOO

PR IR ]

QWO M
M F N

NoINnO TS
P I

o o

Bl ]

S0 3

® o 0 9

EQwE

-]
o< O0gOH O
PYHEA O -
50 =R}
T - ]
M O0E B>
R I - -1
QL QWM T
MUAKMOOO®n

.312
.957
.001
442
641

1.720
2.309
1.952
3.026
1.761
2.008

173.3
501.5
438.5
228.3
245.5
290.2
367.7

17.7

10.5
35.8

10.

39.

33.7
18.8
15.7
25.0
26.9

Beecher Metropolitan District
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]
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TABLE 2. REPORTED GROUND-WATER PUMPAGE, IN 1975. (IN MILLIONS OF GALLONS)-conTiNuED

COUNTY
AND JAN FEB MAR APRR L | ave sep | ocr | mov | DEC 1'1:1‘7:1. B e
WATER USER
HURON
Elkton 1.8 2.3 1.7 3.0 2.8 2.9 2.2 2.1 3.0 2.9 30.1 +154 .056
Q) Pigeon 8.3 7.8 7.7 31.6 - --
Sebewaing 7.3 8.0 6.3 6.9 8.6 9.0 7.8 9.2 9.0 7.3 92.7 - -
INGHAM
£) East Lansing -

Meridian Township 133.3 106.1 123.3 112.4 179.1  137.4 117.5 127.3 117.0 113.7 1,566.3 8.605  2.440
Lansing 649.8 601.9 623.7 631.8 805.2  741.6 661.2 684,0 640.8 637.7 8,099.4 33,430 16.460
Mason 17.3 15.1 17.0 15.5 23.1 15.0 15.3 20.7 16.4 16.9 211,0 «784 +004
Michigan State University 156.2 144.9 142.2 160.0 143.6  144.5 135.2 173.9 150.4 117.0 1,800.2 €)6.936 e)2.674
Oldsmobile Forge Number 2 14.0 10.1 14.5 6.2 4.4 11.6 11.8 13.8 8.3 8.1 132.6 - -
Stockbridge 2.8 2.6 2.4 2.9 4.3 3.9 3.5 3.3 2.9 2.8 38.1 .199 .083
Webberville 2.6 2.6 2.6 2.7 4.9 3.8 2.8 3.0 2.6 2.9 36.8 .713 .010
Williamston 9.0 10.2 13.0 11.4 15.0 13.4 12.0 12.6 12.0 12.6 147.4 - -

IONIA
Belding 69.9 59.4 35.5 72.3 75.8 53.3 43.3 49.9 126.2 77.5 749.7 2.614 .220
Michigan Reformatory, Ionia 14.3 14.8 14.8 14,7 19,7 18.4 16.1 16.9 16.4 15.1 194.7 - -
Michigan Training Unit, Ionia 5.9 5.0 5,3 5.1 7.6 6.3 4.8 4.8 4.5 4.8 64.6 - -
Muir 24,1 «145 .060
Pewamo 1.4 1.0 1.3 1.3 1.9 1.9 1.2 .8 1.0 1.1 15.7 «129
Portland 14.3 15.1 13.2 14.1 15.9 16.0 12.9 13.7 13.8 11,3 169.4 - -
Saranac 7.0 7.0 7.7 7.8 12.8 10.6 6.9 6.4 6.6 9.3 100.6 «559 .094
State Hospital, Ionia 3.5 3.2 3.4 3.2 4.1 3.5 2.9 2.7 2.8 3.1 38.6 324 077
10sCo
Oscoda Township 9.6 8.7 10.7 10.7 17.9 15.6 13.6 15.3 13.1 15,7 157.8 - -
Wurtsmith AFB 24.6 17.4 18.2 17.8 33.6 32.5 19.2 18.5 16.9 17.9 275.3 1.633 #242
IRON
Alpha 9 .8 9 .8 .9 9 .9 +9 9 «9 8 9 10.5 -- --
Caspian 11.4 10.4 13.4 13.3 14.9 15.4  16.9 15.4 12.6 11.9 11.2 11.1 157.9 «679 #271
Crystal Falls 14.8 13.7 14.8 14.1 14.9 14.9 19.5 17.7 12.9 9.8 12.0 13.0 172.1 .829 .233
Crystal Falls Township 5.0 5.0 5.2 5.3 4.1 4.5 5.3 5.9 4.7 6.0 3.9 4.3 60.2 «277 .128
Iron River 9.4 11.2 9.1 8.6 9.5 8.7 11.3 12.6 8.3 8.6 8.2 10.3 115.8 «594 #174
Iron River Township 11.8 10.8 11.8 10.5 10.2 10.6 13,9 13.8 8.7 9.8 8.6 10.3 130.8 +550 +239
Stambaugh 5.3 5.0 5.6 5.7 5.6 4.6 4.8 5.4 5.3 4.9 4.5 5.3 62.0 .646 112
Stambaugh Township 2.8 3.0 3.3 2.0 2.6 3.3 5.0 4.5 2.2 2.3 2.1 2.6 35.7 - -
ISABELLA
g) Mt. Pleasant 53.9 60.8 63.1 71.2 67.7 72.1 79.8 75.4 69.3, 62.9 798.9 3.263 1.333
JACKSON
Concord 2.9 2.6 3.9 4.2 5.4 4.6 4.1 4.7 3.9 3.7 48.1 .307 .072
Q) Grass Lake 4.8 6.2 6.0 23.1 - -
Jackson 340.9 298.4 10.4 341.5 375.0 379.2 336.1 368.4 308.4 317.6 4,077.4 18,515 5.146
Springport 3.0 2.9 3.1 3.1 6.1 4.2 3.7 3.8 3.3 3.4 45.6 +29 -
KALAMAZ0O
Augusta 2.0 1.9 2.2 2.3 2.2 3.0 2.4 2.0 2.3 1.8 2.6 26.9 +136 .026
Brown Company 204.1 153.2 163.9 225.4 236.8 294.5  306.0 308.1 323.7 292.9 252.0 3,019.0 - -
Galesburg 4.5 442 4.9 4.8 6.0 7.4 6.4 4.8 4.7 4.2 4.4 62.3 .368 .093
Kalamazoo 453.6 430.4 472.8 470.3 559.6 772.5 673.2 519.1 514.2 458.2 440.7 6,336.3 39.518 10.099
Parchment 7.0 6.5 7.3 6.9 9.4 15.4 11.3 7.6 Tl 6.6 7.0 101.9 1.055 #151
Portage 40.8 37.6 41.0 40.7 54.8 105.2 67.5 47.9 47.6 44.3 45.8 630.9 6.330 .843
Schoolcraft 6.9 6.2 7.1 7.3 7.8 8.6 7.8 7.1 7.6 7.6 5.2 86.6 - -
Simpson-Lee Paper Company 25.0 23.0 29,0 32.0 32,0 26.5 34.0 37.5 44,0 338.0 41.0 396.0 2.300 -
State Hospital, Kalamazoo 12.9 11.0 12.9 12,3 14.0 12.8 13.6 13.6 12,7 11.2 9.4 149.2 +760 .321
Upjohn Company 437.9 404.4 72.6 453.6 495,2 480.3  455.9 387.8 377.5 367.1 372.8 5,173.3 19.013 8.025
Vicksburg 8.3 6.5 7.1 9.2 9.4 11.9 11.0 8.3 7.6 9.6 10.4 108.1 1.926 .128
KALKASKA
Kalkaska 6.7 8.1 7.9 7.1 11.6 8.6 5.5 5.3 5.1 5.5 89.3 «573 #135
KENT
Cedar Springs Tob 8.3 9.8 9.5 11.7 9.3 7.6 7.8 7.1 7.3 106.5 +689 #120
Harman International Industry %1 9.2 9.6 9.6 12.4 12.3 11.3 10.9 10.4 10.9 126.0 +620 «169
Kent County Airport 12.0 - -
Plainfield Township 26.4 23.8 26.5 26.3 85.4 51.0 30.0 31.0 28.1 27.8 456.6 4.325 <722
Sparta 9.4 8.2 9.5 9.0 12.9 12.3 Tl 10.3 8.6 9.6 117.1 +645 «101
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TABLE 2. REPORTED GROUND-WATER PUMPAGE, IN 1975. (IN MILLIONS OF GALLONS)-cONTINUED

COUNTY 1975 Max | MIN
AND JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC TOTAL DAY DAY
WATER USER
SHIAWASSEE
Bancroft 1.1 1.2 1.3 L.4 1.4 1.6 1.6 1.6 1.4 1.3 1.2 1.2 e) 16.3 .062 .030
Byron e) 19.8 -- --
Corunna 5.9 4.6 5.6 6.5 7.4 7.5 7.3 .8 7.7 7.2 6.4 7.1 81.0 +570 2044
Durand 12.7 13.4 14.2 13.6 15.0 14.0 15.2 14.1 13.3 13.6 12.6 12.7 164.4 .673 .261
Owosso 85.0 78.1 91.4 87.0 76.3 75.9  80.6 74.5 66.6 71.7 65.6 72.2  e) 924.9 - -
Perry 3.6 3.5 3.7 3.5 4.1 b4l 5.3 4.3 4.2 4.6 3.9 3.5 48.3 -- -
TUSCOLA
Akron 17.8 6.8 22.3 19.7 13.4 57.6  46.3 42.8 7.9 81:6 10.9 9.6 336.7 - -
Caro 19.1 15.4 15.2 11.5 14.6 15.6 16.7 17.8 16.1 19.8 19.2 19.1 200.1 +900 2464
Cass City 9.0 10.2 9.8 8.8 10.0 9.1 10.8 10.5 6.9 7.7 7.3 7.9 108.0 2497 .170
Kingston 1.3 1.2 1.2 1.3 1.5 1.5 2,2 1.3 1.5 1.7 1.7 1.9 18.3 .136 .026
Mayville 51.1
State Hospital, Caro 4.8 4.7 5.3 4.9 4.5 4.5 5.0 5.2 4.5 5.3 5.2 5.2 59.1 .270 .100
Vassar 17.4 14.6 15.9 15.8 17.0 17.9 21.8 20.8 16.9 21.1 14.1 13.2 206.5 - -
VAN BUREN
Bangor 9.0 7.5 7.9 7.7 8.4 9.6 10.3 9.5 9.2 10.9 9.7 8.4 108.1 +460 +139
Decatur 6.7 6.5 7.4 7.8 9.4 7.7 10.6 7.9 7.3 7.5 5.2 Tk 91.4 - -
Gobles 1.7 1.7 1.6 1.8 2.1 1.9 1.9 1.8 1.7 1.7 1.7 1.6 21.2 +251 .036
Hartford 7.3 6.6 7.3 7.0 7.6 11.6 11.6 9.3 3.3 9.3 6.7 9.0 101.6 +579 .141
Lawrence 2.5 2.5 2.6 2.8 3.1 3.1 11.0 2.0 3.1 2.9 2.9 3.1 e) 41.6 - --
Lawton 18.8 14.8 18.8 20.4 22.0 22.7 21.3 22.5 29.9 30.9 15.2 15,1 252.4 2.000 .165
Paw Paw 8.0 16.1 17.3 14,4 20.8 19.3  25.7 25.7 23.6 20.5 15.8 16.2 223.4 1.485 <144
WASHTENAW
h) Ann Arbor 49.0 9.1 7.5 28.0 46.8 95.4 131.6 140.8 123.2 100.1 73.5 73.2 878.2 == s
Cassidy Lake School 1.0 1.5 1.7 1.1 1.5 1.3 2.2 1.0 1.7 1.6 1.3 1.6 17.5 -- ==
Chelsea 18.1 16.2 15.4 15.7 18.0 18.2  20.5 19.4 17.8 17.2 15.8 15.1 207.4 1.061 «249
Dexter 5.2 5.0 5.3 5.1 6.8 9.0 9.6 9.0 7.2 6.2 6.5 5.3 80.2 2439 -
Manchester 7.3 5.8 6.9 6.9 7.8 7.6 7.3 9.4 6.4 9.6 8.5 8.4 91.9 777 .134
Saline 26.8 24.8 24.0 26.6 32.0 31.3 37.3 3b.b 30.0 30.3 26.7 26.4 350.6 1.892 «504
State Hospital, Ypsilanti 10.0 8.6 9.0 8.9 9.4 10.1  12.9 12.5 9.1 9.0 8.0 8.0 115.5 .615 .212
Webster Township 1.9 1.3 1.7 1.7 3.2 3.4 4.8 3.1 1.7 1.1 1.8 1.7 27.4 2456 .033
Ypsilanti 149.4 104.1 126.2 104.0 93.9 123.2 138.7 145.8 120.0 121.4  122.7 112.9 1,462.3 8.168 1.079
Ypsilanti Township 59.2 29,1 9.5 67.0 113.7 119.4 169.0 130.4 80.6 59.3 11.4 5.2 853.8  10.459 .000
WEXFORD
Cadillac 69.4 63.3 54.3 50.5 67.4 66.5 100.3 92.9 63.1 59.5 53.0 58.9 799.1 5.313  1.373
Manton 2.0 1.7 1.8 2.1 2.5 3.0 3.8 4.5 2.0 3.2 2.8 2.9 32.3 .310 .061
NOTES

a) Pumped 892 million gallons from the Pine River.

b) Amount pumped to supply Houghton, Hancock, Portage Township, Copper Range Company, and
Atlantic Mine.

c) Amount pumped to supply Painesdale, Trimountain, Baltic, and South Range.

d) Amount pumped to supply Calumet, Calumet Township, Copper City, Lake Linden, Laurim, Osceola
Township, Torch Lake Township, Ahmeek, and Alleocuez Township.

e) Wholly or partly estimated.

f) East Lansing and Meridian Township combined water systems in July 1973.
8) Use Ranney collector system at Chippewa River site.

h) Also pumped 4,848 million gallons from Huron River.

Q) Quarterly figures.

49



SELECTED REFERENCES

Publications of the U.S. Geological Survey

Water-Supply Papers

Allen, W. B., Miller, J. B., and Wood, W. W., 1972, Availability of water in
Kalamazoo County, Michigan: U.S. Geol. Survey Water-Supply Paper 1973,
129 p., 36 figs., 9 pls.

Deutsch, Morris, 1963, Ground-water contamination and legal controls in
Michigan: U.S. Geol. Survey Water-Supply Paper 1691, 79 p., 23 figs.

Lohr, E. W., and Love, S, K., 1954, The industrial utility of public water
supplies in the United States 1952, pt. 1, States east of the Mississippi
River: U.S. Geol. Survey Water-Supply Paper 1299, 639 p., 3 figs., 5 pls.

McGuinness, C. L., 1963, The role of ground water in the national water
situation: U.S. Geol. Survey Water-Supply Paper 1800, 1121 p., 2 figs.,
4 pls. :

McGuinness, C. L., Poindexter, O, F., and Otten, E. G., 1949, Ground-water
supplies of the Ypsilanti area, Michigan: U.S. Geol. Suryvey
Water-Supply Paper 1078, 105 p., 7 figs., 5 pls.

Reed, J. E., Deutsch, Morris, and Wiitala, S. W., 1966, Induced recharge of
an artesian glacial-drift aquifer at Kalamazoo, Michigan: U.S. Geol.
Survey Water-Supply Paper 1594-D, 62 p., 36 figs., 2 pls.

Twenter, F. R., and Knutilla, R. L., 1972, Water for a rapidly growing urban
community--0akland County, Michigan: U.S. Geol. Survey Water-Supply
Paper 2000, 150 p., 90 figs.

Vanlier, K. E., 1963, Ground-water resources of the Alma area, Michigan:
U.S. Geol. Survey Water-Supply Paper 1619-E, 66 p., 20 figs., 2 pls.

Vanlier, K. E., Wood, W. W., and Brunett, J. 0., 1973, Water-supply
development and management alternatives for Clinton, Eaton, and Ingham
Counties, Michigan: U.S. Geol. Survey Water-Supply Paper 1969, 111 p.,
35 £1g8«y 3, pleg

wWiitala, S. W., Newport, T. G., and Skinner, E. L., 1967, Water resources
of the Marquette Iron Range area, Michigan: U.S. Geol. Survey
Water-Supply Paper 1842, 142 p., 40 figs., 4 pls.

Wiitala, S. W., Vanlier, K. E., and Krieger, R. A., 1960, Water resources

of the Flint area, Michigan: U.S. Geol. Survey Water-Supply Paper
1499-E, 86 p., 32 figs., 6 pls.

50



Water-Supply Papers containing ground-water data for Michigan:

WSP WSP WSP
Year Number Year Number Year Number
1935 777 1944 1016 1953 1265
1936 817 1945 1023 1954 1321
1937 840 1946 1071 1955 1404
1938 845 1947 1096 1956-57 1537
1939 886 1948 1126 1958-62 1782
1940 906 1949 1156 1963-67 1977
1941 936 1950 1165 1968-72 2140
1942 944 1951 1191
1943 986 1952 1221

Water-Data Reports

Year WDR Report
1975 MI-75-1

Circulars

Murray, C. R., and Reeves, E. B., 1972, Estimated use of water in the
United States, 1970: U.S. Geol. Survey Circ. 676, 37 p., 12 figs.

Stramel, G. J., Wisler, C. 0., and Laird, L. B., 1954, Water resources
of the Grand Rapids area, Michigan: U.S. Geol. Survey Circ. 323,
40 p., 29 figs., 3 pls.

Wisler, C. O., Stramel, G. J., and Laird, L. B., 1952, Water resources
of the Detroit area, Michigan: U.S. Geol. Survey Circ. 183, 36 p.,
30 figs., 4 pls.

Professional Papers

Heath, R. C., 1964, '"Lazy" thermometers and their use in measuring
ground-water temperatures: U.S. Geol. Survey Prof. Paper 475-D,
Art. 171, p. D216-D218, 2 figs.

Miscellaneous

Baldwin, H. L., and McGuinness, C. L., 1963, A primer on ground water:
U.S. Geol. Survey Spec. Rept., 26 p.

Leopold, L. E., and Langbein, W. B., 1960, A primer on water: U.S. Geol.
Survey Spec. Rept., 50 p.

Swenson, H. A., and Baldwin, H. L., 1965, A primer on water quality:
U.S. Geol. Survey Spec. Rept., 27 p.

51



Other Publications

Brown, E. A., and Stuart, W. T., 1951, Ground-water resources of the glacial
deposits in the Bessemer area, Michigan, 1950: Michigan Geol. Survey
Prog. Rept. 14, 68 p., 27 figs.

Clayton, R. N., et al, 1966, The origin of saline formation waters, I,
Isotopic composition: Jour, Geophys, Research, V. 71, No, 16.

Deutsch, Morris, 1956, Effects of dissemination of radioactive materials
on water resources conservation--with special references to Michigan:
Michigan State Univ. Agr. Expt. Sta. Water Bull. 2.

, 196la, Hydrogeologic aspects of ground-water pollution:
Water Well Jour., V. 15, No. 9.

s 1961b, Incidents of chromium contamination of ground-water
in Michigan: U.S. Public Health Service Tech. Rept. W61l-5, p. 98-104.

, 1962a, Controlled induced-recharge tests at Kalamazoo,
Michigan: Jour. Am. Water Works Assoc., V. 54, No. 2, p. 181-196.

, 1962b, Phenol contamination of an artesian aquifer at Alma,
Michigan: Open-file report.

Deutsch, Morris, Burt, E. M., and Vanlier, K. -E., 1958, Summary of ground-
water investigations in the Holland area, Michigan: Michigan Geol.
Survey Prog. Rept. 20, 87 p., 16 figs.

Deutsch, Morris, Vanlier, K. E., and Giroux, P. R., 1960, Ground-water
hydrology and glacial geology of the Kalamazoo area, Michigan:
Michigan Geol., Survey Prog. Rept. 23, 122 p., 21 figs.

Deutsch, Morris, and Vanlier K. E., 1961, Ground-water for Michigan's
future: Open-file report.

Doonan, C. J., and Byerlay, J. R., 1973, Ground-water and geology of
Baraga County, Michigan: Michigan Geol. Survey Water Inv. 11, 26 p.,
2 flgs., 2 pls,

Doonan, C. J., and Hendrickson, G. E., 1967, Ground-water in Iron County,
Michigan: Michigan Geol. Survey Water Inv. 7, 61 p., 3 figs., 2 pls.

, 1968a, Ground-water in Gogebic County, Michigan: Michigan
Geol. Survey Water Inv. 8, 22 p., 5 figs., 2 pls.

, 1969, Ground-water in Ontonagon County, Michigan: Michigan
Geol. Survey Water Inv. 9, 29 p., 5 figs., 1 pl.

52



Doonan, C. J., Hendrickson, G. E., and Byerlay, J. R., 1970, Ground-water and
geology of Keweenaw Peninsula, Michigan: Michigan Geol. Survey Water
Inv, 10, 41 p., 1 fig., 2 pls.

Ferris, J. G., and others, 1954, Ground-water resources of southeastern
Oakland County, Michigan: Michigan Geol. Survey Prog. Rept. 16,
158 p., 44 figs., 6 pls.

Fleck, W. B., 1974, Geology and hydrology for environmental planning in
Washtenaw County, Michigan: Geol. Survey Environmental Geol. Series
Rept. 1.

Giroux, P. R., Hendrickson, G, E., Stoimenoff, L. E., and Whetstone, G. W.,
1964, Water resources of Van Buren County, Michigan: Michigan Geol.
Survey Water Inv. 3, 144 p., 45 figs.

Giroux, P. R., Stoimenoff, L. E., Nowlin, J. O., and Skinner, E. L., 1966,
Water resources of Branch County, Michigan: Michigan Geol. Survey
Water Inv. 6, 158 p., 34 figs., 2 pls.

Graf, D. L., et al, 1966, The origin of saline formation waters, III:
calcium chloride waters: Illinois State Geol. Survey Circ. 397.

Hendrickson, G. E., 1966, Michigan's Au Sable River—-Today and tomorrow:
Michigan Geol. Survey Bull, 3, 80 p., 29 figs., 11 photos.

Hendrickson, G. E., and Doonan, C. J., 1966, Ground-water resources of
Dickinson County, Michigan: Michigan Geol. Survey Water Inv. 5, 49 p.,
5 figs., 3 pls.

Knutilla, R. L., Twenter, F. R., and Larson, R. W., 1971, Upper Rifle
River Basin--An evaluation of its water resources and hydrologic
environment: Michigan Geol. Survey Water Information Series Rept.
1, 66 p., 64 figs.

Michigan Department of Health, 1961, Data on public water supplies in Michigan:
Michigan Dept. Health Eng. Bull. 4, 57 p.

Mozola, A. J., 1954, A survey of ground-water resources in Oakland County,
Michigan, Pt. 2 of Occasional papers for 1954 on the geology of
Michigan: Michigan Geol. Survey Pub. 48, p. 96-348, 31 figs.

, 1969, Geology for land and ground-water development in
Wayne County, Michigan: Michigan Geol. Survey Rept. Inv. 3, 25 p.,
9 figs., 4 pls.

s, 1970, Geology for environmental planning in Monroe County,
Michigan: Michigan Geol. Survey Rept. Inv. 13, 34 p., 18 figs., 6 pls.

53



Sinclair, W. C., 1959, Reconnaissance of the ground-water resources of
Schoolcraft County, Michigan: Michigan Geol., Survey Prog, Rept. 22,
84 p., 14 figs.

s, 1960, Reconnaissance of the ground-water resources of
Delta County, Michigan: Michigan Geol. Survey Prog. Rept. 24, 93 p.,
13 figs.

Stuart, W. T., 1945, Ground-water resources of the Lansing area, Michigan:
Michigan Geol. Survey Prog. Rept. 13, 35 p., 11 figs,

Stuart, W. T., Brown, E. A., and Rhodehamel, E. C., 1954, Ground-water
investigations of the Marquette iron-mining district, Michigan:
Michigan Geol. Survey Tech. Rept. 3, 92 p., 8 figs.

Stuart, W. T., and Stallman, R. W., 1945, Ground-water resources of the
Benton Harbor area, Michigan: Michigan Geol. Survey Prog, Rept. 12,
15 p., 4 figs.

Stuart, W. T., Theis, C. V., and Stanley, G. M., 1948, Ground-water
problems in the Iron River district, Michigan: Michigan Geol.
Survey Tech. Rept. 2, 59 p., 16 figs.

Terwilliger, F. W., 1954, The glacial geology and ground-water resources
of Van Buren County, Michigan Pt. 1 of Occasional papers for 1954
on the geology of Michigan: Michigan Geol. Survey Pub. 48, p. 1-95,
24 figs., 1 pl.

Twenter, F. R,, Knutilla, R. L., and Nowlin, J. 0., 1973, Water gesources
of Washtenaw County, Michigan: open file report, 107 p., 43 figs.

Vanlier, K. E., 1959, Reconnaissance of the ground-water resources of
Luce County, Michigan: Michigan Geol. Survey Prog. Rept. 21, 76 p.,
11 figs., 3.-pkss:

s 1962, Summary of ground-water investigations in the Elsie
area, Michigan: Michigan Geol. Survey Prog. Rept. 25, 35 p., 7 figs.

» 1963a, Ground-water in Alger County, Michigan: Michigan
Geol. Survey Water Inv. 1, 55 p., 13 figs.

s 1963b, Ground-water in Menominee County, Michigan:
Michigan Geol. Survey Water Inv. 2, 42 p., 1l figs.

s 1966, Ground-water resources of the Battle Creek area,
Michigan: Michigan Geol. Survey Water Inv. 4, 52 p., 19 figs.

, 1968, Appendix E of the report on the Grand River
Comprehensive Basin Study: U.S. Army Eng. District, Detroit,
Michigan, 82 p., 22 figs.

54



Vanlier, K. E., and Deutsch, Morris, 1958a, Reconnaissance of the ground-
water resources of Chippewa County, Michigan: Michigan Geol. Survey
Prog. Rept. 17, 56 p., 7 figs., 7 pls.

, 1958b, Reconnaissance of the ground-water resources of
Mackinac County, Michigan: Michigan Geol. Survey Prog. Rept. 19,
82 p., 8 figs., 6 pls.

Vanlier, K. E., and Wheeler, M, L., 1968, Analog simulation of ground-
water development of the Saginaw Formation, Lansing Metropolitan
area, Michigan: Tri-County Planning Commission, Lansing Ground-
water Rept., 40 p., 23 figs.

Michigan Water Resources Commission Reports

Water Resources of the Clinton River Basin, 1953,

Water resource conditions and uses in the Paw Paw River Basin, 1955
(revised report in 1964).

Water resources conditions and uses in the Flint River Basin, 1956,

in the Huron River Basin, 1957.

in the Tittabawassee River Basin, 1960,

in the Upper Grand River Basin, 1961.

in the Shiawassee River Basin, 1963.

in the Maumee River Basin, 1964,

in the River Raisin Basin, 1965.

in the Au Sable River Basin, 1966.

in the Lower Grand River Basin, 1967

(open file).
Water resources of southeastern Michigan, Feb. 1968,
Water resources of the lower Lake Huron drainage basin, May 1968.
Water quality standards for Michigan intrastate waters, Jan. 1968.

Water quality standards for Michigan waters, Appendix A (interstate and
international waters) June 1967,

55



Water resource uses, present and prospective, and water-quality standards
and plan of implementation (revised June 1967) for. . .

Lake Superior and the St. Mary's River,
Lake Huron,

The Menominee and Montreal River basins in Michigan and the other
Michigan-Wisconsin interstate boundary waters,

St. Clair River, Lake St. Clair, Detroit River, Lake Erie, and
Maumee River basin,

Lake Michigan,
St. Joseph River basin,

Use designation areas for Michigan's Intrastate water quality standards,
Mar. 1969.

Twenter, F. R., 1966a, General availability and quality of ground water in
the bedrock deposits in Michigan: State Resources Planning Diyision,
Michigan Dept. Commerce and Michigan Water Resources Commission,
map (color).

s 1966b, General availability of ground water in the glacial
deposits in Michigan: State Resources Planning Diyision, Michigan
Dept. Commerce and Michigan Water Resources Commission, map (color).

ACKNOWLEDGMENTS

Acknowledgment is made to personnel of Federal and State agencies,
county and township governments, industrial concerns, well drillers,
consultants, municipalities, and public utilities, without whose
cooperation the accumulation of basic data presented in this report would
have not been possible.

The collection of ground-water data is aided by the following
municipalities, institutions, and private organizations:

Cities or villages of Ann Arbor, Battle Creek, Coldwater, Jackson,
Kalamazoo, Lansing, Marshall, Mason, Portage, St. Johns, St. Louis,
and Ypsilanti; Ypsilanti Township; counties of Branch, Van Buren, and
Kalamazooj U.S. Army Engineers; Kent Metropolitan Airport; Huron-Clinton
Metropolitan Authroity; Fisher Body Division of General Motors Corpora—
tion; Harman International Industry; Brown Company; Wisconsin-Michigan
Power Company; Cleveland-Cliffs Iron Company; UpJohn Company, and
American Aggregates Corporation.

56 # U.S. Government Printing Office: 1977—0-750-725/



	0001
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062

