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CONVERSION FACTORS

Multiply By To obtain
inch (in.) 25.4 millimeter
feet (ft) 0.3048 meter
mile (mi) 1.609 kilometer
acre 0.4047 hectare
gallon (gal) 3.785 liter
gallon per minute (gal/min) 0.06308 liter per second
million gallons (Mgal) 3,785 cubic meters
gallon per minute per liter per second per

foot [(gal/min)/ft] 0.2070 meter

Temperature in degrees Fahrenheit (°F) as follows:
°F = 1.8 x °C + 32

iv



GROUND-WATER DATA FOR MICHIGAN
1989

by G.C. Huffman and C.R. Whited

ABSTRACT

Water levels, locations, depths, and aquifers tapped are given for 108
observation wells. Tabulated data include a listing of ground-water reports
in Michigan, extremes of water levels for calendar year 1989 and for the
period of record, pumpage of most major ground-water users in the State, and
water-quality data from selected wells. 1In 1989, the two largest municipal
users of ground water were Lansing and Kalamazoo. Lansing pumped 7.2 billion
gallons from the Saginaw Formation and glacial deposits; Kalamazoo pumped 6.7

billion gallons from glacial deposits only.



INTRODUCTION

Purpose and Scope

This report provides records of water levels and related data collected
during 1989 for the principal aquifers of Michigan. Data on yield of wells,
pumpage, quality of water, and hydrographs of ground-water levels for the past
5 years are shown in the text. Yearly hydrographs are included to illustrate
seasonal changes in water levels. Records of water levels in observation
wells, and records of pumpage by most major ground-water users during 1989 are
given in tables 2 and 3. Distribution of observation wells is shown in figure
1. Locations of wells sampled for water—-quality data and years sampled are

shown in figure 2.

Use of Ground-Water Data

The quantity of water available from an aquifer can be determined by
analysis of records of water levels and pumpage. Water-level records showing
long-term effects of pumping can be used to estimate the capacity of aquifers
to meet present and future demands for water and to determine whether
expansion of present supply systems for ground water is practical.

Water levels normally fluctuate annually and may exhibit long-term trends
over a period of years. A knowledge of fluctuations is important when
planning construction that requires excavation. For example, when
construction is planned after several years of drought, the allowance for
rising water levels should be greater. Test drilling may be needed at some
sites to determine water levels. in an area where the water level is
declining because of pumping, projection of future water levels indicates the

depth below which well intakes should be installed.
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monitored in 108 wells in 1989.)
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Ground-Water Records and Reports

Tabulations of water-level measurements, hydrographs of observation
wells, chemical analyses, 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 can be
examined at the office of the Michigan Department of Natural Resources,
Geological Survey Division, 735 E. Hazel Street, Lansing, Michigan 48912, or
at the office of the U.S. Geological Survey, Water Resources Division, 6520
Mercantile Way, Suite 5, Lansing, Michigan 48911, Records for the Upper
Peninsula of Michigan are also on file at the U.S. Geological Survey Office,
State Office Building, Escanaba, Michigan 49829.

Ground-water levels from 1935-1974 are reported in U.S. Geological Survey
Water-Supply Papers. Records sincé 1975 are in U.S. Geological Survey Water-
Data Reports. Annual reports, titled "Summary of Ground-Water Conditions in
Michigan,' were begun in 1956 to supplement the Water Supply Paper and Water-
Data Report series. The title of the report was changed to "Summary of
Ground-Water Hydrological Data in Michigan" in 1967, and to "Ground-Water bata
for Michigan'" in 1973.

Areas covered by reports that describe ground water in Michigan are shown
in figure 3 and listed in table 1. 1In addition, many publications dealing

with ground water are listed in the references at the end of this report.
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Table 1.--Published reports on ground water in Michigan--Continued
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Twenter, F.R., Knutilla, R.L., and Nowlin, J.0., 1976, Water resources of Washtenaw County, Michigan:
Washtenaw County Metropolitan Planning Comsission.

Borton, T.E., 1974, Planning perspectives on water resources, Washtenaw County, Michigan: Washtenaw County
Metropolitan Planning Coamission.

Twenter, F.R., 1975, Ground water and geology -- southeastern Michigan: U.S. Aray Corps of Enginezrs.
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Well-Numbering System

The well-numbering system for Michigan indicates the location of wells
within a rectangular subdivision of 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 through D designate successively smaller subdivisions of the
section, as shown below. Thus, a well designated as 32N 6E 16CCCB is located

to the nearest 2.5 acres and is within the shaded area in section 16.

B A
B A
C D
o |
ccaa<fG o] °
cjo

For many wells in this report, locations are only given to the nearest
40-acre tract, for example, 16CC. In the event that two or more wells are in
the same tract, sequential number designation is added--for example, 16CCCBl,
16CCCB2, etc. The Michigan Geological Survey uses a similar system except

that numbers are used instead of letters.
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GROUND-WATER LEVELS

Water levels, measured in 108 observation wells throughout the State ,
(fig. 1 and table 2) in 1989, generally follow precipitation trends. Rising
levels usually occur where precipitation has been above normal and declining
levels where precipitation has been below normal. Hydrographs (fig. 4) show
that water levels are generally highest in spring. During the spring,
snowmelt and rain constitutes most of the annual recharge to ground-water
reservoirs. However, if ice cover or frost in the ground persists during
snowmelt, recharge will be impeded by decreased infiltration and increased
overland flow. Generally, recharge is also impeded during the summer when
most rainfall is evaporated, transpired, or flows overland, depending on
rainfall intensity and duration. In the autumn, when evapotranspiration is
minor, significant amounts of precipitation may cause water levels to rise.
Little or no recharge occurs during winter due to persistent below-freezing
temperatures and frost conditions.

Although quantity of precipitation is a major factor affecting ground-
water levels, many other natural factors, such as soil condition, composition
of underlying rock, and slope of the land surface affect the levels. Minor
fluctuation in levels are caused by earth tides and variation in barometric
pressure. Evapotranspiration causes small daily declines in water levels in
some shallow wells. Pumping wihdrawals can lower water levels appreciably.
If withdrawals are greater than recharge, long-term water-level declines will
occur,

Uniform pumping rates throughout the year may allow levels to follow

precipitation trends.
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WATER LEVEL, IN FEET BELOW LAND SURFACE
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Figure 4.--Water levels in selected wells.
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GROUND-WATER DATA, BY COUNTY
Variation of water levels and descriptions of some ground-water supplies
in Michigan follow alphabetically, by county. Yield of wells and pumpage data

are those reported by municipal water departments.
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND-SURFACE DATUM
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Water levels in well 32N 6E 23DDDAl., Well is 88 feet deep and in
sand. Water-quality data in ground-water reports for 1977 and 1982

(Huffman, 1979, 1983).
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BRANCH COUNTY -~ CITY OF COLDWATER

SUPPLY AND SOURCE -~ 4 wells, 117 to 129 feet deep, tap glacial deposits.

YIELD OF WELLS -- 1,200 to 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.

1989 - 1,018
1988 - 1,167
1987 - 1,078
1986 - 1,183
1985 - 1,168
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Water levels in well 6S 6W 22CABAl.

glacial deposits.
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CALHOUN COUNTY - CITY OF BATTLE CREEK

SUPPLY AND SOURCE -- 38 wells, 110 to 180 feet deep, tap sandstones of
Marshall Formation.

YIELD OF WELLS -- 300 to 1,400 gal/min; specific capacity -- 50 to 650
gal/min/ft of drawdown.

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

1989 - 4,057
1988 - 4,230
1987 - 3,697
1986 - 3,518
1985 - 2,950

16 T T T T

26 | .

MONTHLY LOW WATER LEVEL, IN FEET
BELOW LAND—SURFACE DATUM

30 1 L i 1
1985 1986 1987 1988 1989

Water levels in well 18 7W 32BDCCl. Well is 95 feet deep and in
Marshall Formation. Water-quality data in ground-water reports for
1977 and 1982 (Huffman, 1979, 1983).
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MONTHLY LOW WATER LEVEL, IN FEET
BELOW LAND-SURFACE DATUM
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Water levels in well 26N 9W 14ABAAl. Well is 80 feet deep and in
sand. Water-quality data in ground-water reports for 1977 and 1982
(Huf fman, 1979, 1983).
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND-SURFACE DATUM
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Water levels in well 7S 2W 15BCBAl. Well is 150 feet deep and in

glacial outwash. Water-quality data in ground-water reports for 1979
and 1984 (Huffman, 1980, 1985).
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INGHAM COUNTY - CITY OF LANSING

SUPPLY AND SOQURCE ~-- 125 wells, 400 to 425 feet deep, tap sandstones of
Saginaw Formation; 3 wells, 85 to 105 feet deep, tap sand beds in glacial
deposits.

YIELD OF WELLS -~ Sandstone - 100 to 700 gal/min; specific capacity -- 3 to 10
gal/min/ft of drawdown.
~-- Glacial deposits - 790 to 1,200 gal/min, specific capacity -
-~ 12 to 80 gal/min/ft of drawdown.

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

1989 - 7,217
1988 - 7,754
1987 - 7,838
1986 - 7,690
1985 - 7,945
50 T 1 L] ]
60 .

~
(-]

]
o

[ -3
o

BELOW LAND-SURFACE DATUM
o
o

MONTHLY LOW WATER LEVEL, IN FEET

110 1

‘20 1 JA 1 L
1985 1986 1987 1988 1989

Water levels in well 4N 2W 17. Well is 424 feet deep and in Saginaw
Formation.
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INGHAM COUNTY - CITY OF MASON

SUPPLY AND SOURCE -- 1 well, about 50 feet deep, taps glacial deposits; 2
wells, 218, 223 feet deep, tap sandstones of Saginaw Formation.

YIELD OF WELLS -- 675 to 700 gal/min; specific capacity -- No. 3 yields -30
gal/min/ft of drawdown from the glacial deposits.

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

1989 - 253
1988 - 299
1987 - 256
1986 - 232
1985 - 240
12 Y T T T
14 | -
—
w
i
(e
z2 w16} .
<
ga
Wy
>0
M s} 1
o X
LD
X7
4
zZ 20 1
<
23
305
Eo 27 1
Zm
(@]
=
24 | -
2‘ L 1 1 L.
1985 1986 1987 1988 1989

Water levels in well 2N 1W SBCABl. Well is 210 feet deep and in

Saginaw Formation. Water-quality data in ground-water reports for
1977 and 1984 (Huffman, 1979, 1985).
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KALAMAZOO COUNTY - CITY OF KALAMAZOO

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

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.

1989 - 6,749

1988 - 7,422
1987 - 6,450
1986 - 6,638
1985 - 6,736
2 L ] 1 1
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MONTHLY LOW WATER LEVEL, IN FEET
BELOW LAND-SURFACE DATUM
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Water levels in well 2S 11W 22CD. Well is 137 feet deep and in
outwash.
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND—-SURFACE DATUM

10

18

20

MARQUETTE COUNTY - IRON RANGE AREA

T.92 N. R DN

T.31 N ﬁ'\

7.3 N.

T 49 N.

T 48 N.

T.47 N.

T.46 N.

T.49 N.

TOOW RISW KItw Rarw
T 44 N. H

l-—-l——.

2
H

T.43 N

T. 42 N. )

1985 1986 1987 1988 1989

Water levels in well 47N 28W 3CCDCl. Well is 75 feet deep and in
outwash. Levels are typical of observation wells in Marquette Iron

Range. Water—-quality data in ground-water report for 1977 (Huffman,
1979).
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND-SURFACE DATUM

30

35

40

45

50

5SS

MONROE COUNTY

83°30°
s e
7.9 8.4
- 42000
7.6 8.4
R.1OE.
T.7 8., ‘
L RIE.
T.88
!——- - b @ wode
R.6E. R.7E. RSE
T T T
L.
1 1 i
1985 1986 1987 1988 1989

Water levels in well 7S 6E 15ACAAl. Well is 73 feet deep and in the

Detroit River Group. Water-quality data in ground-water reports for

1979 and 1984 (Huffman, 1980, 1985).
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND~SURFACE DATUM
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Water levels in well SN 8E 8ACACl.
glacial deposits.
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND—-SURFACE DATUM

35

36

37

38

39

40

41

42

OCEANA COUNTY

R.18W RI17W. R16W R.1OW.

-7. p— - - emaa—

['r —T ! T t& N

) " ! ¥ I3 N
43°0'/ 1

{ L

° l,\ -| T13IN
a0’y | | | A

86°20° 86°10
7

1985 1986 : 1987 1988 1989

Water levels in well 13N 15W 18AAAAl. Well is 79 feet deep and in
outwash. Water-quality data in ground-water reports for 1978 and 1984
(Huffman, 1979, 1985).
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MONTHLY LOW WATER LEVEL, |N FEET

BELOW LAND-SURFACE DATUM

29

30

31

32

33

34

35

36

T 32 N.

OTSEGO COUNTY

84¢22'30"

T

T 31 N

=
L
T.30 ;T]

——

L]

|
|
[ ]
1
‘. !—- 45°00"
!
!
e}

Ra4auW RIW R2W R1W

1985 1986

1987 1988 ‘ 1989

Water levels in well 30N 3W 19ABBBl. Well is 90 feet deep and in
glacial outwash., Water-quality data in ground-water reports for 1979

and 1984 (Huffman, 1980

, 1985).
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND—-SURFACE DATUM

10

11

12

13

SAGINAW COUNTY

T.A5N. | | o 300
1 L
112N,
TIIN.
o
T.ION -43%15"'
L

T.$N.

R1E | | W 3 o

3a' 15!
T T 1] L]
L 4
1 L 1 1
1985 1986 1987 1988 1989

Water levels in well 10N 1E 22DADAl. Well is 210 feet deep and in

Saginaw Formation.
1977 and 1984.

Water-quality data in ground-water reports for
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MONTHLY LOW WATER LEVEL, IN FEET

BELOW LAND-SURFACE DATUM
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Water levels in well 13N 13E 12ADAAl. Well is 130 feet deep and in
the Marshall Formation. Water-quality data in ground-water reports
for 1977 and 1982 (Huffman, 1979, 1983).
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WASHTENAW COUNTY - CITY OF ANN ARBOR

SUPPLY AND SQURCE -- 3 wells, 91 to 196 feet deep, tap glacial deposits; 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 (ground water is used to augment supply from Huron River).

1989 - 1,240
1988 - 1,136
1987 - 957
1986 - 1,044
1985 - 1,177
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Water levels in well 38 6E 16BCCDl. Well is 55 feet deep and in
glacial deposits. Water-quality data in ground-water reports 1977 and
1984 (Huffman, 1979, 1985).
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WASHTENAW COUNTY -~ CITY OF YPSILANTI

SUPPLY AND SOURCE -- 6 wells, 87 to 102 feet deep, tap glacial deposits.

YIELD OF WELLS -- Average 450 gal/min; specific capacity -- 25 to 180

gal/min/ft of drawdown.
PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.
1989 - 960
1988 - 1,275
1987 - 1,220
1986 - 925
1985 - 906
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Water levels in well 3S 7E 9ADBCl. Well is 94 feet deep and in
glacial deposits.
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COUNTY AND WELL NUMBER:

NAME :

Table 2.--Records of observation wells in Michigan

See section in text entitled "Well-numbering system®.

CCC - Civilian Conservation Corp.; MONR - Michigan Department of Natural Resources; MDOT - Michigan Department of

Transportation; Twsp - Township; USFS - U.S. Forest Service; WEP - Wisconsin Electric Power Company; D - Deep; S - Shallow.

AQUIFER:

ELEVATION:

MEASUREMENTS FREQUENCY: R - Continuous recorder, D - Dafly, W - Weekly, M - Monthly, Q
OBSERVED WATER-LEVEL EXTREMES:

1126LCL
1126RVL
1120TSH
112SAND
112506V
324SGNW

Glacial deposits
Gravel

Outwash

Sand

Sand and Gravel
Saginaw Formation

extremes for period of record.

REMARKS :

337MRSL
341TRVR
3440UND
34BDRRV
355SLINH
355MNSQ

Data for calendar years.

Marshall Formation
Traverse Group

Dundee Formation
Detroit River Group
Salina Formation
Manistique Dolomite

36100vCy
365TBRV
368PRDC
372MNS6
420FRED

Land-surface datum in feet above National Geodetic Vertical Datum of 1929,

In feet below or above (*) land surface.

Ordovician, Upper
Trenton-Black River Group
Prairie du Chien Group
Munising Sandstone
Freda Sandstone

Water-level measurements are made by the U.S. Geological Survey unless otherwise notéd.

- Quarterly, A - Annually.

1989 measurements underscored are

County Observed water-level extremes
and
well nuaber
Through 1988 1989
Depth Dias. Yrs. Meas.

(Twsp,range,section) Name (feet) (finches) Aquifer Elev. record freq. Highest Lowest Highest Lowest
ALGER
45K 19W 25BDCD1 ccc 66 6 1126LCL 850 31 Q 6.4 Jun 1960 14.2 Apr 1964 10.9 May 12.0 Oct
ALPENA
32N 6E 23DDDA1 Alpena State Forest B8 6 112SAND 713 13 R 13.6 May 1983 30.0 Mar 1982 17.8 Apr 28.2 Dec
ARENAC
19N 5E 7DABAL Omer, 0 185 6 324 SGNW 667 10 M 8.3 Jul 1980 11.8 Aug 1988 10.5 Jun 11,8 Dec

70ABA2 Omer, S 21 6 1126LCL 667 10 M 2.3 May 1983 7.0 Oct 1987 4.0 Apr 6.2 Nov
BARAGA
48N 32w 120D 1UEPH 10 1 1126LCL 1,630 42 M 3.3 Apr 1965 9.9 Jan 1987 5.5 Apr 7.4 Feb
BARRY
4N 9% 5DA Solomon Road 131 2 1126LCL 860 26 Q 111.5 Mar 1978 122.0 Mar 1965 115.9 Jul 116.4 Apr
BAY
17N AE 220CAAL Pinconning Twsp 110 6 324SGNW 620 28 M 0.0 Mar 1976 10.5 Aug 1963 1.2 Nov 5.0 Aug
BRANCH
6S 6W 18CCCD1 Coldwater Twsp 56 6 1120TSH 950 26 M 18,3 Mar 1976 28.3 Jul 1964 22.0 Jul 23.4 Dec

22CABAL 2Coldwator Test 4 113 6 1126LCL 970 26 R 9.0 May 1975 25.9 May 1977 8.8 Jun 23.5 Sep
CALHOUN
1S 7w 1088 *sabin 12 1 1126LCL 908 44 W 0.9 Mar 1950 7.2 Dec 1964 3.5 Aug 4.7 Dec

32BDCCL 2'Pennfleld Twsp 95 6 337MRSL 845 26 R 15.6 Apr 1974 27,0 Aug 1964 20.1 Apr 23.3 Aug

32DA8D '3Battle Creek 127 8 337MRSL 830.8 51 D 0.7 Apr 1950 16.8 Jul 1959 7.7 Dec 10.4 May
2S5 6W 25AA '3narshall 59 6 337MRSL 904.8 40 M 5.5 May 1950 9.7 Aug 1964 5.1 Mar B.2 Nov
CASS
8S 14W 178A 3Little 55 28 112GLCL 840 45 M 46.2 Jul 1950 55.0 Mar 1957 51.4 Feb 53.2 Jan



Table 2.--Records of observation wells in Michigan--Continued

County
and
well number

Observed water-level extremes

Through 1988 1989
Depth Diam. Yrs. Meas.
(Twsp,range,section) Name (feet) (inches) Aquifer Elev. record freq. Highest Lowest Highest Lowest
CHEBOYGAN
33N 1W 26DABAL Pigeon River CCC 164 6 112SAND 933 24 R 55.2 May 1985 60.2 Jul 1982 58.4 May 59.8 Mar
39N 3W 29CBCB1 Mackinaw, D 125 6 344DUND 705 11 M 4.7 Apr 1986 11.7 Feb 1981 5.3 Apr 10.4 Oct
29CBCB2 Mackinaw, S 55 6 112506V 705 11 M 1.8 Apr 1986 6.5 Feb 1981 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>