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INTRODUCTION

This paper is the first of a series of reports of ground-
water levels and related hydrologic data covering the State of Michigan
to be published by the Department of Conservation. The program of
measurement of ground-water levels and collection of other pertinent
information in Michigan by the United States Geological Survey is
maintained in cooperation with the Michigan Department of Conservation,
and the Water Resources Commission of Michigan.

Records and interpretations of water levels and artesian
pressures from 1935 through 1955 have been published.in the annual
series of U. S. Geological Survey Water-Supply Papers entitled
"Water levels and artesian pressures in the United States". The
following tabulation gives the numbers of those papers containing

water-level data for Michigan:

Year No. Year No, Year No,
1935 777 1942 olly 1949 1156
1936 817 1943 986 1950 1165
1937 840 1944 1016 1951 1191
1938 845 1945 1023 1952 1221
1939 886 1946 1071 1953 1265
1940 906 1947 1096 1954 1321
9481 936 1o48 1126 1955 1404

Beginning in 1956, the U. S. Geological Survey discon-
tinued publication of its series of annual reports preparatory to
publishing water-level records at five-year intervals. The new
Federal series will contain records collected from a basic network
of about 50 to 75 observation wells in Michigan that were chosen
to reflect general conditions of ground-water trends and storage

in the State. Interpretive texts and illustrations were discontinued.



The needs of the State, however, call for a more comprehen-

sive background of ground-water information, and as a result the
present report is based on periodic measurements made during 1956 in

about 275 observation wells including those in the Federal network.

Continuocus recording gages were in operation on 18 of the wells. The
present report is designed to supplement the new Federal report series,
to provide for a continuation of publications of interpretive text and
illustrations, and to make basic information concerning ground-water
conditions in Michigan readily avallable to Federal and State agencies,
municipalities, industries, well drillers, farmers, and the general

public.
Scope of this Report

The present report summarizes ground-water conditions in
selected urban areas and in other areas which are deemed representa-
ive of general ground-water conditions in the State. Hydrographs
showing trends of ground-water level in selected wells are included
herein in lieu of tabulations of meésurements, These hydrographs
show fluctuations in response to climate, pumpage, and other factors.
Table 1 gives the location and other pertinent information for obser-
vation wells in which water-level measurements were made in 1956 and

tablie 2 gives the extremes of water levels in each observation well.
Open-File Dats

Hydrologic data including tabulations of chemical snalyses,
water level measurements and hydrogravhs, temperature measurements,
well-records, well logs, aquifer-test data, and unpublished reports

are retained on file for public inspection. They may be consulted



at the Ground Water Branch office of the U. S. Geological Survey,
407 Capitol Savings and Loan Building, lLansing; or at the Water
Resources Section of the Michigan Geological Survey, Mason Build-
ing, Lansing. Records for the Northern Peninsula are also on file
in the office of the Michigan Geological Survey, State Office Bulld-
ing, Escamaba.

U. S. Geological Survey Water-Supply Papers may be pur-
chased from the Superintendent of Documents, U. S, Government Print-
ing Office, Washington 25, D. C., or consulted at any of the above-
listed offices, and in major university and municipal libraries in
the State. The Federal survey also publishes monthly a summary
statement entitled "Water Resources Review" which evaluates streamflow
and ground-water levels in the United States. Those statements,
albng with spring and annual summaries may be obtained free on
application to the Director, U. S. Geological Survey, Washington
25, D. C.

Progress reports of cooperative ground-water investiga-
tions covering specific areas of the State are published from time to
time by the Michigan Department of Conservation. Those reports also
are available for inspection at the offices of the Department and in
major university and municipal libraries, and, if not out of print,

may be purchased from the Department.

Well-Numbering Systems

The well-numbering system now used in Michigan indicates
the location of wells within the rectangular subdivisions of the

public lands, with reference to the Michigan meridian and base line



(fig. 1). The first two segments of a well number designate the
township and range; the third segment designates both the section
and a serial number assigned arbitrarily to each well within the
section., Thus, well number 32N AE 16-1 is well number 1 in section
16, Township 32 North, Range 6 East. In the several small areas of
the State where the rectangular subdivisions have not been made,
wells are numbered as above by projection of the rectangular subdi-
visions to those areas.,

The system outlined above supersedes the well-numbering
system formerly used. In that system, wells were numbered accord-
ing to the county, city, or township in which they are situated.

The first segment of the well number consisted of an upper and a
lower-case letter indicating the county in which the well is located.
The second segment indicated the city or political township. Upper-
case letters were used for cities, villages, or towns. An upper-
case letter followed by a lower-case letter was used for the town-
ship designation. Numbers formerly assigned to each well are listed

in table 1.
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EXPLANATION

Geographical townships in which one or
more observation wells are located.

O 10 25
Ac - Alcong
Ag — Alger
An — Allegan
Ap — Alpena
At — Antrim
Ar — Arenac
Bg — Baraga
By — Barry
Ba — Bay
Bz - Benzie
Be — Berrien
Br — Branch
Ch - Cathoun
Cs - Cass
Cv — Charlevoix
Cb - Cheboygan
Cp - Chippewa
Ge — Clare
Ct — Clinton
Cr — Crawford
De — Deita
Dk — Dickinson
Ea — Eaton

Em — Emmet

Ge —~ Geneses

Gw — Gladwin

Go — Gogebic

Gv — Grand Traverse

L AR

47 |48 45

50 Miles

e

INDEX TO COUNTIES

Gr — Gratiot
Hd - Hilisdale
Ho — Houghton
Hu - Huron

g — Ingham
la - lonia

lc - losco

fr - tiron

Is — Isabella
Ja - Jackson
Ko — Kalamazoo
Ka —~ Kalkaska
Ke — Kent

Kw - Keweenaw
La - Lake

Lp — Lapeer
Ln — Leelanau
Lw — Lenawee
Lg - Livingston
Lu = Luce

Mc - Mackinac
Mb — Macomb

Ms — Manistee
Mq - Marquette
Ma - Mason

Mt — Mecosta
Me — Menominee
Md - Midland
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Mk — Missaukee
Mo — Monroe
Mm - Montcaim
My - Montmorency
Mg — Muskegon
Ne — Newaygo
Oa - Oakland

Oc — Oceana

Og — Ogemaw

On — Ontonagon
Ce — Osceolao

0d — Oscoda

Os — Otsego

Ot ~ Ottewa

Pr — Presque lsle
Ro — Roscommon
Sg — Saginow
So — Sanilac

So = Schoolcraft
Sh — Shiawassee
Sc¢ — St Clair

Sp — St. Joseph
Tu — Tuscola

Va — Van Buren
Wa — Washtenaw
Wy - Wayne

We — Wexford
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PRECIPITATION AND TEMPERATURE

Precipitation in 1956 ranged from 63 percent of the long-
term mean at. Paw Paw to 119 percent at Flint. The southeast and
east-central part of the Southern Peninsula received more than the
usual precipitation, whereas small to large deficlencies were
recorded in the remainder of the State. Deficlenciles were large
in the southwestern part of the Southern Peninsula.

Precipitation was comparatively light during the‘winter,
but unseasonably cool, wet weather followed in the'spring and early
summer months. During late August rainfall was below normal, and
in September and October was reported to be the lightest on record
at many locations. Precipitation continued tec be below average for
the remainder of the year, except during November in the northern
part of the State,

Temperatures for the year were near or somewhat below
the long-term averages.

Precipitation and temperature figures in this report are
based on averages compiled by the U. 3. Weather Bureau. The Weather
Bureau's figures for the cities of lLansing and Sault Ste. Marie are

based on a normal for the period 1921 to 1950.

o



PUMPAGE

Trends of ground-water withdrawal in selected urban areas
are discussed under the appropriate county headings, and in addi-
tion, some of the pumpage figures are graphically depicted with
appropriate water-level hydrographs for the last decade of record.
Cool, wet weather during the spring and summer wmonths resulted in
increased recharge, decreased evapotranspiration losses, énd reduced
ground-water withdrawals for sprinkling, air conditioning, and other
warm weather uses. Restrictions on lawn sprinkling were few and

occurred only where facilities were inadequate for peak demands.
PRINCIPLES OF OCCURRENCE OF GROUND WATER

The source of the ground water of Michigan is precipita-
tion. The average annual precipitation over the State is about
30 inches. However, much of this water is lost by evaporation, by
transpiration, and by surface runoff before it can enter the ground-
water reservolrs.

The amount of precipitation which becomes ground water is
influenced by a number of factors: the duration, intensity, and
type of precipitation; the density and types of vegetation; the topo-
graphy; and the porosity and permeability of the soil, subsoil, and
underlying rock formations in the areas receiving precipitation.

A water-bearing bed that yields water in usable quanti-
ties is termed an aquifer. On the basis of water occurrence, aqui-
fers may be classified as water table or artesian. 1In a water-table

aquifer, ground water is unconfined and the upper surface of the
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saturated zone is termed the water table. In an artesian aquifer,
ground water is confined under pressure between relatively imperme-
able strata (strata through which water does not move readily).

The water in a tightly cased well finished in an artesian aquifer
will rise above the bottom of that bed, and, if under sufficient

pressure, will flow at or above land surface.
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INTERPRETATIONS OF WATER-LEVEL FLUCTUATIONS

Climatic Influences

Water levels in the State fluctuate with seasonal changes
in the rate of recharge to, and discharge from, the aquifers. During
the spring thaw, water levels in wells normally rise in response to
the infiltration of rain and melting snow. Summer temperatures cause
an increase in evapotranspiration resulting in declines in water
levels. Rainfall during the growing season generally has slight
effect on the rate of decline as vegetation tends to utilize most
of the available moisture. Water from rains of high intensity and
short duration tend to run off to surface streams, In the fall,
after freezing temperatures end the growing season and transpiration
ceases, precipitation may cause rises in water levels. However, the
usual summer decline in stage may be continuzd by a deficiency of
precipitation or by an early general freeze which tends to impede

infiltration.

Fluctuations Due to Discharge from Wells

Generally, ground water is a renewable natural resource

as it is intermittently or continually being replaced directly or
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Figure 2.--Hydrographs of selected water-table observation wells tapping the glacial drift, levels of Lakes Michigan and Huron, and cumula-
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indirectly by precipitation. If an aquifer i1s to be developed by
means of wells so that a long-term yield can be obtained without
substantially dewatering the aquifer, then equilibrium must exist
between the rate of recharge to the agquifer and the rate of dis-
charge from the aquifer. Any aquifer in its natural state (before
it is tapped by wells) is in approximate dynamic equilibrium. When
water 1s discharged from an aquifer by means of a well, an increase
results, at least temporarily, in the rate of total discharge from
the aquifer. Pumping causes a cone-shaped depression in the water
table or piezometric surface that exbands with time around the
discharging well. With continued discharge, the cone of depression
will continue to expand until the resultant lowering of water levels
causes a decrease in discharge from the aquifer, or an increace in
recharge to the aguifer, or a combination of both, which restores
the aquifer to a state of equilibrium.

Wells within the cone of depression are affected by the
lowering of water levels or artesian pressures. Thus, a well tapping
an aquifer may be affected by the discharge of other wells that tap
the same aquifer. In the case of several or many discharging wells,
a composite cone of depression results, that may extend over a large
area. The result of the lowering of water levels over a large area
may cause a considerable increase in the rate of recharge to, or a
considerable decrease in the rate of natural discharge from, the
aquifer. A lowering of the water level, therefore, is necessary
in the utilization of a ground-water reservoir or aquifer.

Figure 2 shows water levels in selected observation wells

tapping the glacial drift in Roscommon, Clinton, and Cass Counties,
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the cumulative departure from normal precipitation, and the lake
Michigan-Huron levels for the period 1937 to 1956, inclusive.
As shown by the illustration considerable correlation exists between

these water-table wells, annual precipitation, and lake levels.

Monthly Statements of Conditions

Following are general statements of ground-water conditlons
in the State for each month of the year. The statements are based,
for the most part, on ground-water levels which fluctuate in response
to natural conditions of recharge, storage, and discharge.
January.--Seasonal declines of ground-water levels continued
throughout most of the State. Stages generally were well below average
and in the Thumb area reached a new low for the period of record.

February.--In the southern third of the State, recharge

from snowmelt during the latter part of the month was indicated by
a rise of stage in ground-water reservoirs of shallow depth. How-
ever, in aquifers where the depth to water is appreciable, declines
in stage were generally prevalent, and a significant proportion of
the wells reached the lowest stage of the past 5 to 10 years of record.
In the northern two-thirds of the State, cold weather limited
recharge opportunity and most observation wells showed declines in
stage. Although February stages were considerably below average in
most of this northerly area, the water levels in surficial aquifers
of the western part of the Northern Peninsula remained at stages
above the average of the past decade,
March.--In the Southern Peninsula the recent trend of low
ground-water levels continued, resulting in record and near-record

lows for March. Although above-average temperatures and heavy precipi-

— -
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tation early in the month caused ground-water stages to rise somewhat,
the principal result was high surface runoff rather than substantial
recharge to the ground. Low temperatures during the latter part of
the month effectively impeded early spring recharge.

Seasonal declines continued in the Northern Peninsula as
winter conditions prevailed. Ground-water levels were above average
in the western half of the Peninsula and below average in the eastern
half.

April,--Seasonal rises of ground-water levels were observed
in the drift aquifers of the Northern Peninsula and in those of the
northern half of the Southern Peninsula. In the southern half of the
Southern Peninsula, ground-water levels remained low throughout most
of the month, but rose sharply in shallow drift aguifers after several
days of intense precipitation at the close of the month., However,
month-end stages in most wells throughout the State were below average
for the period of record.

May.~-In the southern half of the Southernm Peninsula, ground-
water levels in most wells rose sharply in response to intense precipi-
tation during the first two weeks of the month. The highest stages
since 1952 were observed in wells tapping the surficial sands and
gravels., Although average to below-average levels persisted in the
deeper drift and rock aquifers, the levels generally rose toward the
end of the month, Elsewhere, precipitation was deficient and water
levels were below average, except in the western half of the Northerm
Peninsula,

June.--In the western half of the Northern Peninsula, ground-
water levels were at average stages, but in the easternm half of the

Peninsula stages were below average.



In the northern half of the Southern Peninsula, the water
level in the index well at Roscommon declined to a near-record low
stage. In the southern half of the Southern Peninsula, water levels
declined seasonally. Levels in most shallow wells in the glacial
drift were at above-average stages, but levels in deeper wells
tapping the reck aguifers remained below average.

July.--In the Northern Peninsula and northern half of the
Southern Peninsula, water levels in observation wells rose slightly
during the month. Stages in many wells in the southern half of the
Southern Peninsula declined somewhat, but the declines were less
than usual for the season and resulted in the highest July stages
since 1952,

At the end of the month, water levels throughout the state
were generally near the average for the period of record.

August,--Seasonal declines of water level in most wells
were somewhat less than usual and at the end of the month the levels
were at or above the average for the period of .record. JILocal rises
in stage were observed in the drift aquifers of the Northern Penin-

sula and in the shallow drift aquifers of the Southern Peninsula.

16

September.~=In the Southern Peninsula, water levels declined

seasonally but remained at average to above-average stages, although
precipitation was deficient. For the most part, the effects of the
deficiency of preeipitation were offset by low temperatures which
resulted in reduced evapotranspiration demands.

In the Northern Peninsula, water levels rose in response
to moderate rainfall, and at the end of the month the levels were

above average for the period of record.
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October,--Ground-water levels throughout most of the State
declined from the relatively high levels of the summer to about-
average stages by the end of October. Locally, in the western half
of the Northern Peninsula and in the southwestern part of the Southern
Peninsula, water levels were above average despite seasonal declines.
Although the weather was unusually dry and warm, the declines of
ground-water level were moderate because evapotranspiration losses
were rather small since the growing season was effectively halted
by the killing frosts of September.

November. -=Ground-water levels continued to decline in
most areas of the State. Notwithstanding the appreciable deficiency

of precipitation over the past several months, stages in ground-water

reservolrs are, in general, only slightly below average in the Southern
Peninsula and at or above average in the Northern Peninsula.
] December.--In the Southern Peninsula at the close of the
year, ground-water levels generally were at or only slightly below
average stages of the past decade despite the considerable deficiency
of precipitation during the latter half of the year. The high stages
of last Spring coupled with a short growing season sustained ground-
water reservoirs through the recent drought period.

In the Northern Peninsula, ground-water stages remained

above average through the end of the year.

Northern Peninsula

Western Half

Menominee River Basin,--Most observation wells in this

basin are finished at shallow depth in glacial sand and gravel
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Figure 3.--Hydrograph of well 43N 35W 20-1 near Iron River, and cumulative departure of precipitation from

TN

19

deposits of Plelstocene age. The water levels are a reflection

of natural storage.

Seasonal winter declines of water levels continued until
April when sharp rises from infiltration of snowmelt and rainfall
were observed. The decline in water levels which normally occurs
during the growing season was tempered by recharge derived from
above-average precipitation in the May to August period, and as a
result, summer levels were above average. The early fall months
were dry, but some rainfall and snowmelt was recharged to the
aquifers during November., At the end of the year, levels were
about average and a foot higher than at the end of 1955.

Figure 3 shows the hydrograph of well 43N 35W 20-1, and
the cumulative departure of precipitation from the long-term mean.

This well is used as an index of trends of water level for the area.

Northern Peninsula

Bastern Half

long-term mean at Stambaugh, 1947-19%6.

Chippewa County.--Well 46N 4uf24-1, Near Raco, is finished

in glacial drift. The decline in water levels which began in May 1955
continued until April 1956 as a result of deficient precipitation
(fig. 4). The subsequent rise that continued until mid-August was

the result of spring thaws and above-average precipitation during

the late spring and most of the summer. The decline which followed
continued to the end of the year and was due to deficient precipita-
tion in October and to normal seasonal influences in November and

December.
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Figure 4 --Hydrograph of well 46N 4W 24— near Raco and graphs of temperature and precipitation recorded ot Sault Ste.Marie, 1952-1956.

Mackinac County.--Observations in two wells (42N 2W 7-1 and

41N 5W 23-1) in Mackinac County were begun in 1956. Although the
periods of record for these wells are short, it is believed that the
water levels fluctuate principally in response to climatic conditiomns.

Observations were begun in June, 1956 in well 42N 2W 7-1
which taps the Engadine formation of Silurian age. The water level
in the well rose sharply in response to heavy rains in late June and
early July. Much of the precipitation during this period entered the
ground-water reservolr, as the soll moisture and plant requirements
had been supplied by snowmelt and earlier spring rains. Locally
solution openings along Joint fractures in the Engadine formation
provide direct avenues for movement of water to the aquifer. Precipi-
tation during later summer months was of insufficient quantity to
materially affect the water level in the well. Fall rains following
the end of the growing season caused a slight rise in the water level.
The advent of cold weather and precipitation in the form of snow
impeded recharge and a seasonal decline continued to the end of the
year.,

Schooleraft County.--Well 45N 13W 16-1, near Germfask, is

finished in shales and limestones of Richmond age (Ordovician).
Water levels in the observation well reflect changes in artesian
pressure of the water in the limestone strata in the upper part of
the rocks of Richmond age. Snowmelt and rainfall in the spring
caused a rise in early April (fig. 5). Cool, wet weather during the
summer months resulted in less than the usual seasonal declines of
previous years. Water levels declined during late summer and fall,
and rose from October to December, and the year-end stage was higher

than at the end of 1955.
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Southern Peninsula

Northern Half

Well 24N 2W 20-1, near Roscommon, is used as an index of
trends of ground-water level in the shallow drift aquifers in the
northern half of the Southern Peninsula. Figure 6 is a graph of

the daily water level for this index well, of precipitation, and of
maximum and minimum temperatures at the Grayling Military Reservation
for 1956, A decline in water level that began in July 1955, continued
during the early part of the year. By the end of February, the water
level in this well was only slightly above the lowest recorded for
the past 22 years. OSnowmelt in March induced a slight rise in stage.
The water level rose sharply in April but the spring high water-level
reading was below average. The seasonal decline which followed was
gradual but levels were well below average for June. In August the
water level rose above average for the first time since September 1955
in response to more than 13 inches of rain which fell in July and
August. Relatively dry weather in September and October precluded the
usual fall recharge to the aquifer and by the end of the year levels
were about 0.3 foot below average but about 0.5 foot above the level
recorded at the end of 1955,

Elsewhere in the northern half of the Southern Peninsula
record and near-record low water levels were observed locally during

the year (see table 2),

Figure 5.--Hydrograph of well 45N 13W 16-1 near Germfask, and total monthly precipitation at Germfask, 1956.
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Figure 6.-Hydrograph of well 24N2W 20-1 near Roscommon, daily precipitation, and maximum ond minimum temperatures

at Grayling Military Reservation, 1956.
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Southern Peninsula

Southern Half

In the southern half of the Southern Peninsula, seasonal
declines and a general trend of low water levels continued from the
previous year through March. At the end of April, intense precipita-
tion caused sharp rises of water levels in shallow drift aquifers, and
as rainfall continued into early May, most water levels in the shallower
aquifers reached the highest stages observed since 1952. June was
comparatively warm but July and August were cool and wet, and as a
result, the summer seasonal decline was moderate. Very little recharge
occurred during the fall months when record-low precipitation was
recorded in much of the area. Deficiencles were especially large in
the southwestern counties. The water levels declined to stages
generally below those of early April, except in the Thumb area and
southeastern counties, where the total annual precipitation ranged
from 2 to 5 inches above average despite the dry fall weather.

Branch County, City of Coldwater.--Observation well

65 6W 22-1, in the municipal well field, is finished in glacial drift.
The water level is affected by withdrawals of ground water from muni-
cipal wells tapping the drift deposits. As shown on the hydrograph
(fig. 7), spring rains caused the water level to rise several feet. A
seasonal decline that began in late May was due to the normal increase
of municipal pumping during the summer months. Owing to deficient
precipitation in the fall and winter, this decline continued through
the end of the year. A total of less than 1 inch of rain fell in
September and October. In addition to precluding recharge to the

aguifer, the dryness resulted in increased demands for water for lawn
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Figure T.--Hydrograph of well 6S 6W 22-1, monthly precipitation, and pumpage at Coldwater, 1949-1956.
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and garden sprinkling and other uses. Municipal withdrawal of
ground water totaled 457 million gallons for the year, the highest
since 1953, and reflected the abnormally high demands during the
fall months.

Calhoun County, Battle Creek area.--Most observation wells

and municipal and industrial wells in the Battle Creek area obtain
water from the Marshall sandstone of Mississippian age, but a few are
finished in the overlying glacial drift.

Water levels rose in response to decreased pumping and
spring rains and in some wells reached the highest stages observed
since 1950. The normal summer seasonal decline which followed con-
tinued through the end of the year as the dry fall precluded appreci-
able recharge. Precipitation was more than 8 inches below average for
the last 5 months of the year and a total rainfall of only 0.7 inch
was reported for September and October. Record and near-record lows
were observed in some wells. Year-end water levels averaged about
0.7 foot below those observed at the end of 1955.

Municipal pumpage from the Marshall sandstone by the City of
Battle Creek in June and September of 1956 were the largest of record
for those months, and the yearly total of 2,498 million gallons was
surpassed only in 1953 and 1955. The township of Battle Creek pumped
about 318 million gallons during the year. In addition to municipal
pumpage in the area, large withdrawals of ground water are made by
industry.

Figure 8 is a hydrograph of observation well 2S5 8W 2-1
for the 1947 to 1956 period. This hydrograph is based on the water

level records obtained from a continuous water-stage recorder on a
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» and monthly precipitation at Battle

Figure 10.--Hydrograph of well 1S TW 10-1 near Battle Creek

Creek,

1947-1956.
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well finished in the Marshall sandstone. The water level is affected
by municipal and industrial pumping from the Marshall sandstone.
Figure 9 1s a hydrograph of observation well 2S5 8W 1l4-1 for the

1947 to 1956 period. The well is finished in glacial drift. This
hydrograph illustrates the effect of the gradual abandonment of the
Goguac municipal well field by the City of Battle Creek. The Goguac
well field now is on a standby basis.

Figure 10 is a hydrograph of observation well 1S 7W 10-1,
near Battle Creek and a graph of total monthly precipitation. The
well is finished at shallow depth in surficial drift deposits. This
hydrograph is used as an index of water levels in the shallow, uncon-
fined glacial aquifers in the area,

Cass County, City of Dowagiac.--The observation well

6S 16W 1-1, in Dowagiac, is finished in sand and gravel of Pleistocene
age and i1s affected by nearby municipal wells tapping the same aquifer.
As indicated on figure 11, the water level is influenced
by precipitation and pumping. The low water levels observed in
mid-1953 resulted from a combination of heavy municipal withdrawals
and deficiencies in precipitation. Levels at the end of 1956 were
lower than those of the past few years and reflected the dry weather
during the latter part of the year. Municipal pumpage of ground
water in 1956 was about 645,000 gallons per day, the lowest pumpage
of the 1950 to 1956 period. Municipal pumping has been curtailed
since 1954 when a local industry discontinued use of city water.

Clinton County, Village of Elsie.--In Elsie, water levels

in observation wells 8N 1W 13-1 and 13-3 are influenced by municipal

pumping from the Saginaw formation and from the glaclial drift,
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ge at Dowagiac and precipitation at Eau Claire,

1956.

monthly pumpa
1949~

Figure 11. Hydrograph of well 6S 16W 1-1,

33

respectively; Based on quarterly observations the water levels
during much of 1956 were several feet higher than in 1955.

Water levels in other wells in southern Clinton County
are discussed in the section headed Ingham County, Lansing metro-

politan area.

KEaton County, City of Charlotte.--Observation well 2N 4W 19-1

and all municipal wells are at Waterworks Park in Charlotte and are
finished in the glacial drift., A deficlency of precipitation of
more than 8 inches, most of which occurred during the fall months,
sharply curtailed the usual fall recharge to the aquifer and as a
result, the year-end level was about 1 foot lower than that observed
at the end of 1955 and only 0.3 foot above the lowest level observed

at the end of 1947.

City of Grand ledge.--Observation well 4N 4W 2-1 in Grand

ledge is finished in the Saginaw formation of Pennsylvanian age, as
are the municipal wells. In 1956 water levels rose sharply from
February until May when the highest levels since May, 1952, were
reached. This resulted from more than 10 inches of precipitation
and decreased municipal pumping during the winter months (fig. 12).
Although levels declined from May to December, levels at the end
of 1956 were slightly higher than those at the end of 1955. Owing
to a comparatively cool summer, municipal withdrawals of ground
water totaled 165 million gallons in 1956 as compared to 176 million
gallons in 1955.

Water levels in other wells in northeast Eaton County

are included under the Ingham County, Lansing metropolitan area

heading.
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Figure 12.--Hydrograph of well 4N UW 2-1 at Grand Ledge, 1948-1956.
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Genesee County, Flint metropolitan area.--The City of Flint
obtains its water supply from the Flint River. However, Burton
Township to the south, the Beecher Metropolitan Water District to
the north, and many industries obtain water from the Saginaw forma-
tion. Observation wells in the Flint area are finished in the Saginaw
formation, deep glacial drift deposits, and a few in the shallow drift
aquifers., The water levels in the Saginaw formation were more than
1 foot higher at the end of 1956 than at the end of 1955 and approximately
L feet below the high of record in the spring of 1950 (fig. 13). In
the artesian drift aquifer (fig! 13) the water level in the spring of
1956 was the highest since 1953 and the year-end level was higher than
at the end of 1955. 1In the water-table aquifers, levels were higher
throughout 195¢ than they were in 1955, These increases in stage from
1955 to 1956 were due primarily to above-average precipitation. A
general trend of declining water levels is in evidence for the period
1250 to 1955. The correlation between the two wells shown on figure
13 indicates that the two aguifers are connected hydraulically. Muni-
cipal withdrawals of ground water by Burton Township and the Beecher
Metropolitan Water District totaled 294 million gallons for the year
1956,

Gratiot County, City of Alma.--Observation wells in the Alma

area are finished in the surficial drift deposits or in the buried
outwash aquifers., Municipal and industrial wells tap the buried outwash.
One deep municipal well taps the Saginaw formation, Artesian pressures
in the buried outwash are affected by municipal and industrial pumpage
whereas the water level in the surficial drift primerily reflects cli-

matic conditions (fig. 14).
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4N oW 22-1, cumulative pumpage,
from long-term mean, at Lansing,

Figure 15.--Hydrograph of well
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A deficiency of about 5 inches irn precipitation during the

period September to December precluded substantial fall recharge and

as a result water levels in shallow observation wells at the end of
1956 were from 0.2 to 0.5 foot lower than the levels at the end of
1955 and a few were the lowest of record. The piezometric surface
in the deep artesian drift aguifer responded to changes in municipal

pumping. Following the installation of two new municipal wells on

the west side of Alma, pumping in the center of the city was decreased,
and this change in pumping pattern was reflected in higher levels 1n
nearby observation wells (table 2).

Although municipal withdrawals in June and July were consid-
erably lower than in 1955, increased consumption from August through
October raised the total pumpage for 1956 to about 660 million gallons,
which was slightly more than in 1955,

Ingham County, lLansing metropolitan arez.--The Saginaw

formation of Pennsylvanian age is the principal source of water for
municipal and industrial wells in the area, although a few wells derive
small quantities from the overlying glacial drift. The levels in obser-

vation wells drilled into the Saginaw formation reflect nearby pumping

(fig., 15) as well as general climatic conditions: Generally, water
levels in the winter months were near, or at, the lowest stages observed
in the past decade. The levels rose sharply in the spring and in many
wells reached the highest observed stages since the spring of 1952

(fig. 16). However, the levels declined during the balance of the

yvear. The decline was started by hot weather in June and although

the remainder of the summer was relatively cool and wet, a record-dry
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Figure 16.--Hydrograph of well UN 2W 31-1 near Lansing, 1947-1956.
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fall and attendant pumping caused levels to dip sharply and cancelled
out earlier gains. End of the year levels were at, or slightly lower
than, the stages at the end of 1955,

Changes in pumping pattern by the City of Lansing resulted
in several feet of recovery in some wells on the northwest side, while
declines wére observed in wells located in the south and central por-
tions of the city. The average daily pumpage of ground water for muni-
cipal use by lansing, East Lansing, Lansing Township, Meridian Township,
and Michigan State University was about 22.2 million gallons during
1956, and ranged from about 21.4 million gallons for December to about
25.5 million gallons for June. Total municipal pumpage for the year

was 8.1 billion gallons,

City of Mason.--Observation well 2N 1W 5-1, in Mason, is

finished in the Saginaw formation underlying the glacial drift. The
fluctuation in water levels in this well (fig. 17) is due primarily to
withdrawals of ground water from the Saginaw formation by local indus-
tries. The municipal supply is derived from the glacial drift. Water
levels in the observation well rose in response to s wet spring until
in mid-May the level was the highest observed since mid-1953. The low
stage for the year was reached in mid-July as the result of peak
industrial pumping for cooling during the warm summer months. Decreased
pumping after the low July stage allowed water levels to recover despite
the dry fall weather, and by the end of 1956 levels were nearly 1 foot
above those observed at the end of 1955 and higher than any year-end
level since 1951. Average municipal pumpage of ground water from the
drift in 1956 was 380,000 gallons per day {(gpd) or about 30,000 gpd

more than in 1955.
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Figure 17.--Hydrograph of .well 2N 1W 5-1 at Mason, 1948-1956.

L3

Kalamazco County, City of Kalamazoo.-~All municipal, indus-

trial, and observation wells in the Kalamazooc area are finished in
glacial drift. Although precipitation in the winter and spring caused
ground-water levels to rise appreciably during the early part of the
year, a precipitation deficiency of about 9 inches during August through
December cancelled out earlier gains and caused levels to decline
sharply (fig. 18). By the end of 1956, the water level in some wells
was at or near the lowest levels of the vast decade (table 2). Since
1952, ground-water levels have been comparatively low, owing mostly to

a cumulative deficiency of more than 25 inches of precipitation from

the long-term mean (fig. 18) and to four consecutive years (1952-1955)

of above-normal temperatures.

Total municipal pumpage, including Millwood Community, averaged

11.4 mgd in 1956 and ranged from 8.4 mgd in January to 17.3 mgd in June.
The 4.2 billion gallons pumped by the City of Kalamazoo during 1956 wss
a record high.

Oakland County, City of Pontiac.--The observation wells in

Pontiac are finished in the glacial drift as are the municipal and most
industrial wells in the area. A long general decline of water levels
persisted from 1939 when observations were begun until 1955, and was
due to heavy pumping from the aquifer. A rise in level of about 9

feet in observation well 3N 10E 32-1 since August 1955 (fig. 19) illus-
trates the combined effect of decreased pumping in the area adJacent to
the observation well and zbove-average precipitation in the fall of
1955 and during most of 1956, Municipal withdrawal of ground water

from the glacial drift for the year 1956 was 3.2 billion gallons,
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. M,

Y Well:| 3N 10E 321
Aquifer: | Glacial drift
’ »
110 \ A Depth: | 160 feet
\

120 Y V —)\ A

Water level in feet below land-surface datum

130 /\/

H.g = < \ /

150 . e
1947 1948 1949 1950 1951 1952 1953 1954 1955 1956

Figure 19.--Hydrograph of well 3N 1O0E 32-1 at Pontiac, 1947-1956.
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rigure U.--dydrograpn Ol well %o O -1 a7 Ipsilantl otate Hospltal, washtvenaw County, showing effects of
pumping from the hospital well field, 1947-1956.

by

St. Joseph County, City of Three Rivers.--Observation well

6N 11W 18-1 at Scidmore Park in Three Rivers is finished in glacial
drift and reflects withdrawals of ground water by the city. The levels
in the well generally were higher throughout the year than in 1955.
Measurements since 1939 show that no significant lowering of water levels
have been caused by municipal pumping.

Washtenaw County.--Cbservation wells in this county are

south of Ann Arbor at the municipal well field, at the Ypsilanti State
Hospital, and at the Ypsilanti Township well field, The wells are
finished in the glacial drift and reflect withdrawals of ground water
from the drift.

At the City of Ann Artor's Steere Farm well field, the two
observation wells (3S 6E 16-1 and 16-2) reflect changes in municipal
pumpage. Spring water levels were higher in 1956 than in 1955. How-
ever, dry weather during the fall months effectively limited recharge
and the levels at the end of 1956 were not substantially different from
those observed at the end of 1955.

At Ypsilanti State Hospital, water levels in the two observa-
tion wells reflect pumping of ground water from the glacial drift by
the hospital. Levels at the end of 1956 were several feet higher than
at the end of 1955, owing to above-average total annual precipitation
and a decrease in pumping as a result of a relatively cool and wet
summer. The hydrograph of well 4S 6E 9-1 (fig. 20), however, shows a
net decline in water levels of more than 20 feet during the period of
record 1947-1956, large fluctuations in water levelsvdue to the effects
of nearby pumping during the 1949 to 1953 period are not shown on the

hydrograph.
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Figure 21.--Hydrograph of well 3S 7E 24-5 at Ypsilanti Township well field, pumpage, and cumulative depar-
ture of precipitation, from long-term mean at Detroit, 1950-1956.
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At the Ypsilanti Township well field the observation wells
and the supply wells tap the glacial drift aquifer. Increased with-
drawals of ground water from this field during 1955 and 1956 resulted

in sharp declines of water levels during this period (fig. 21).




Table 71l ,--Records of Michigan cbservation wells in which weter-lovel measurements were made during 1956.

Owner: Includes cwner's designation or field number of well where applicabls; MIC - Michigan Department of Conservation; MSHD - Michigan
State Highway Department; USFS - United States Forest Servioe; WMP - Wisoonsin-Michigan Power Co,; TW - Test well,

Chisf aquifer: DPE - Rocks of Precambrian age; Or - Limestones of Richmond age (Late Ordovician); Sm - Manistique dolomite of Middle Silurian
age; Ss - Salina formation of Late Silurian age; Dtb - Thunder Bay limestone of Middle and upper (7) Devonian age;
Mmn - Napoleon member of the Marshall sandstone of Mississippian age; Mb - Bayport limestone of Mississippian age;
IP- Parma sandstone of Pennsylvanian age; IPs - Saginaw formation of Pennsylvanian age; Qgd - Glacial drift deposits of
Pleistocene (Quaternary):age.
A - vater confined under artesian conditions; W - Water-table conditions.

Altitude: land.surface datum in feet above msan sea level.

Observer: USGS - Water-level nsasurements made by U. S. Gsolegical Survey; MDC - Miohigan Department of Conservation; USFS - U. S, Yorest
Service; WP . Wisconsin-Nishigan Powsr Cowpany.

Former USGB No.: See page ) for explanation of well-numbering systems.

Location Depth
in of Dian- Chief Former
section Owner well ster aquifer Altitude Obeerver Usas Remarks
Twp.Rg.Se0.-No. ¢ of ¢ . (££.) (im,) ¥o.
Aduana Coty
2 68 16-1 W Si Harlo Mellem 53 é Dtb A Usas Aplr 1
30N & 6-1 ¥ N R. B. James 19 18 Qgd W Usas Apon 1
Baraaa Coupty
48M AW 12-1 SE SE MSHD (WP 16) 10 1 Qd W we Bgtv 1
Rransh Comty
65 6W 22.1 KB SW City of Coldwater {3) 130 86 Qed A Owner BreWw 3 Affeoted by pumping
falbown Coupty
18 7W 10-1 W W K. N. Sabin 8 15 Qd W 907,99 Usas ChPf 102
31-1 X W City of Battls Creek (TW 1) 10 2 Mmn A 838.92 USGS 58
32.1 N S8 do. (Verona 22) 127 8 Mmn A 830.% Owner 1 Affected by pumping
32-2 NE W Mrs, Barriet Rice 43 2 Mmn A 842,88 Usas 105
23 8W led SW SE  Sherman Kfg. Co. 22 2 Q@d W 825,19 usas ChEC 150
1-2 SW SE Electronics Supply Co, 61 2 Mmn A 819.08 UsGs 170 Affected by pumping
2.1 ¥ ST Post Products Co. 92 10 Mm A 819.99 City of Battle Creek 160 do.
3-1 SE SE Dominic Conto 12 2 Qed W 862,02 Usas ChBo 55
3.2 SE NE Eaton Mfg. Co. 80 10 Mmn A 833.3% Usas 60 Affected by pumping
3-3 ¥ SE P. k. Slayten 64 [ Mmn A 849,51 Usas 169 do.
11 NE SR City of Battle Creek (TW 3) 62 2 Qd W 916,05 Usos 2
12 =™ s= do. (Tw 1) 8 26 Qgd W 91k 97 UsGs 137
25 7 7-1 5@ ME Oliver Farm Implement Co. b [ Mrm A 834,30 Usas ChBC M40 Affected by pmping
10-1 B SW C, W. Cronkhite 90 6 Mmn A 884,94 Usas ChEm 10
17-1 W SW City of Battls Creek 87 2 M A B41,78 wsesS 64 Affected by pumping
18-1 T do. 87 2 M A 832,59 usas 60 do,
25 6W 25-1 KE HE City of Marshall (Perguson Well) 59 6 Mmn A 904,85 USGs ChMA 2 Affected by pumping
25-2 SE W do. (Zgeler Well) 67 6 Mmo A 901,15 Usas 3 do,
25-3 SW o2 do, (Filkin Well) 82 & Mmn A 914,15 Uses 4 do,
Saxe County
6s 16w 1-1 SW KE City of Dowsglac 159 10 Qwd 4 750.19 Owner CsIW 1 Affected by pumping
8 4w 17-1 ME W Ted Little 55 28 QWd W 308 CeMa 1
Ghariaveix Coupty
33N MW 2-1 W MDC Sl [ Qd A Usas CcvCh 1
328 W 10-1 NE S8 MC 17 2 Qed W USGS CvHu 33
Shebovgsn County
E 1w 11 N4 SW MDC (7) n 2 Qe W USas Cowx 11
26.1 SE W MIC (10) 17 2 Qed W usas k3]
N IW 3.1 S S MDC (11) 15 2 Qed W usas osd 2
10-1 SE SE MIC (12} 13 2 Qgd W usas 4
I3W 1 2341 RE SE MG 17) 9 2 Qgd W Usas obfr 17
27-1 SE R MC (16) 15 2 Qgd W usas 5
28-1 X W M (7 b3 2 gd W UsSos
Shizeews County
AN 4w 24-1 RE SE USFS % [ Qed A Owner CpSp 59
Chinton County
8 1w 13-1 SW XW  Village of Elsie 298 12 Ps A 699,68 USGS CtBS 1 Affected by pumping
13-3 N do. (3) u5 12 Qgd A 706.17 USG8 3 do.
& 2w 16-1 SE SE MSHD 2 W @d W 803.32 0808 ctop 1
5E 2w 32-1 SW SE Mich, Dept. Health 135 6-4 Ps A 849,21 usas CtDw 159 Affected by pumping
Srexford County
25 2w 30.1 s Mc (2) 10 2z Qgd W usas orie 6
86 1 8.1 o R MC {6) 1 2 Qd W Usas criv 4




Table 1.--Aecords of Michigan cbeervatisn wells in which water-lsvel measurements wers mede during 19%6.

Loomtion Depth
in of DMam- Chief Former
section Owmer well ster aquifer Altitude Observer Usos Remmrke
Twp.Rg.3ec.-No, + of ¢ (£e.) {n,) ¥o,
Sraxfard County - Gontinued,
280 1IW 20-1 XE 9w MG (18) 13 2 Qgd W U508 Orlv 5
27 W 2.1 NE W MDC (bzg 1 2 Qed W 1,194.18 U508 crr 1
19-1 ST & Mc {12 19 2 Qd W usas 5
231 M XX XDC (s51) 17 2 Qd W wos 2
2/ W 15-1 W X MC 17 12 Qed W 0sG8 cror 13
15.2 KB MW MDC b8 1 Qd W Usas )
278 W 41 SW SW MIC ( 8) 10 2 Qgd W Usos orln 3
20-1 SW S MDC (22) I3 2 @d W usas 1
22-1 B N MDC (27) 12 2 Qed W Usas 2
288 W 2.1 S W MC (15) w 2 Qgd W Usas
5.1 W™ M MG - (9) 8 2 @d W 1,137.17 Us08 cror &
5-2 HE ST MDC (12) 9 ¥ Qdw 1,144,001 USas ?
10-1 XE SE MG (10) 12 2 Qgd W 1,6.11 Usas s
11.1 W S0 MDC (Oreyling recorder well) 12 15 Qd W 1,147.59 usas é
28-1 NE SW Michigan Netional Ouard Camp n 3 Qed W usas n
268 3w 8-1 W W MDC 8 1 Q@d W usas CrdBk 3
12-1 SE ST MDC (28) 16 3 Qe W msas cd 3
268 2w 11-1 S8 S MDC (9 7 2 Qed W usas Cror 1
258 W 7-2 N SE H. H. Joseph (8) 137 2 Qed W uSe8 CrBe 32
8-1 Sw 9W E. H. Joseph (9) 88 2 Qgd W 1,248.8 usas n
211 NE ME MDC (a3) 53 2 Qed W 1,229.9 Usas 20
250 W 28-1 SW S0 MDC ( 8) 13 1 Qaw 1,175.14 Usae 1
25 1d 15-1 SE SE USFS 56 [ Qd A Usas crfs 1
Dakioaen County
43K 29w 32-1 NW NI Dickinson Co. Rd, Comm. (WNP 11) 12 4 QW WP IkFo 1
420 276 33-1 KE ¥4 E. W. IaFrenisre (WP 10} 12 36 Qgd W e nde 1
1N 304 25-1 ME 57 Dickinson Co, Rd, Com, (WP 1) 20 it Qdw we DeBg 12
25-2 W S Wm, Carrolo (wtp 2} 16 36 Qed W we 2
25.3 SE WL Osoer Martinsen (e 3) 12 48x48 Qgd W e 3
Raton County
W 4 2.1 SW 5W ‘City of Orend ledge 376 12 Ps A 846, 59 Owner BaGL 1 Affected by pumping
W 3w 9-1 SW 84 B, B. Bosworth 18 48 Qed W 851,71 S8 BaDt 215
10-1 SE NE John Schneebsrgor 21 3 Ps A 855,99 Usas 234
12-1 SE S5W Mrs, Harold Worden 381 3 Ps A 861,91 Usas 30 Affected by puping
24-1 SE SE J. R. Molaughlin 22 12 Qd W 851,96 usas 27
2 LW 19-1 Nd SW City of Charlotte 25 20 ft. Qud W 889,44 Usas EaCE 1
SGeneses_County
M 7E 9-1 SE SW  Consumers Power Co. 288 12 Ps A 761,83 Usas GeFL 500
17-1 T XB do. 222 12 Ps & 757,83 usas 91
20-2 SW SW City of Flint 169 2 Qed A 9,48 USas 35y
29-1 SE Sd C. F. Crain pes 13 Qed W 776,63 Usas GeBu 300
29-2 SW SE Clarence Chappell 8 18 Qed W 779.86 Usas 303
32-1 SW SW  A. W. Arndt Wo 2 Qg A 792,27 usas 92
& 7E 9.1 SW SE Grand Blanc Tank Plant (6) 375 6 Ps A 841,71 Owner Gelb 25
Qdadwin County
170 W 71 SW WW City of Beaverton 93 12 Qd A 721,50 Ovmer owBY 1
Sxand Traverse County
275 9 4l B R MDC (18) 15 2 Qd W 687.01 Usas GvWw 18
281 SE W MIC (15) 17 2 Qpd W 893,26 Usos Guww 15
3l SE W NDC (25) 18 2 Qgd W 900,25 USas 25
35-1 SE W MDC (1) 17 2 Qgd W 906,11 usas 1
26§ 11W 21-1 S S& MDC (14) 13 z Qd W 899,26 usas GvBr 1k
27-1 W S MG 2) W 2 Qd W O, 25 Usas 2
26N 9w 13-1 sW Sd MDC (2) w 2 Qed W 961.78 usas Gvin 2
25% 11w 2.1 S W ¢ (19) b33 2 Qe W 1,058.81 US0S GvMy 19
25K 10w 2-1 N S MDC (2%) 15 2 Qpd W 945,27 UsGs GvPr 2%
8.1 W W MDC (26) 13 2 Qed W 945, 58 Usas 26
258 9W 23-1 W SE MDC (6) 17 2 Qs W 1,017.8% usos GvFt 6
26-1 B W MC (24) 19 2 Qed W 1,024,02 Us@e 24
-3 W W MDC (27) 17 2 QWd W 1,025,34 Usas 27
Sratiet Qevnty
2 W 331 M8 SE K. E. Petersam 19 4 qd ¥ 756,10 Usos arAlL 252
341 SW SE 8,J. Brown 55 2 Qd A .12 usas 99  Affected by punmping
32 S W Vane Mills 13 1§ Qud W 7,17 Usas 103
33 S S K. J, Pattersan 7% 2 Qed 4 727.19 S8 255 Affected by pumping
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Table 1.-~Records of Michigan observation wells in which water-lsvel messurements were made during 1956.

Location Depth
in of Diame Chisf Former
section Ovmer well ster aquifer Altitude Observer usas Remarks
Twp.Rg.Sec.-No, ¢ of ¢ (rt.) (in.) Yo,
oreti ty - Continued,
12N 3W 34=b S NE Oris Martin 55 2 Qgd A 744,03 Usas Gral 358 Affected by pumping
3 SW NE  City of Alma (5 90  38-18 Qed A Usas 5 do.
35-1 SW SW  A. F. Tennant W 1 Qgd W 747.88 Usas 18
35-2 NE SW  C. H. Gould W 1 Qed W 739.71 uSas 254
35-3 N SW L. A. Halker 26 2 Qed A 732.62 Usas 256 Affected by pumping
354 NE SW  Calvin Sherwood 28 3 Qgd W 736.1 Usas 33
355 SW NW  Reed Excavating Co. 20 36 Qgd W 738.78 Usas 360
1IN W 2.2 KW NE layne Water Co, (2) 130 8 Qd A 74,15 Usas 54 Affeoted by pumping
23 NE NW  Bernard Engbloom u 1i Qgd W 749,01 USGS 230
24 N4 N4 C. D. Pest 15 1 d W 750,24 Usas 240
3.1 N SW City, of Alma {TW 17) 179 8 Qgd A 6.8 UsGS 23 Affected by pumping
3.2 WM T (W 1) 160 8 Qgd A 733.51 Usas 73 de,
3-4 ME NW  Marshall Dellas W 2 Qed A 737.48 usas 98 do,
3-5 NE NE  Thomas Thompson 59 2 Qd A 743,27 Usas 135 do,
3-6 NW N@  E, H. Waber 49 2 Qgd A 733.20 UsGs 258 do.
4 SW NE  City of Alm (W 6) 165 8 QEd A 732,31 Usas 78 do.
1] W NE do, (1w 10) 167 8 Qgd A 734,43 Usas 82 do.
5-1 SE NE  John Pfarr (Alma TW 12) 162 4 Qgd A 740,97 Usas Grar 33 do.
36-1 SE SE  Village of Ithaca 785 10-8 s, TP ; 804, 50 Usas orld 1
Mb A
9N W 8-1 NE NE  Glenn Corson 31 30 Qd W Usas OrPE 1
Znghap Gounty
4N W 4 NW S§ C &0 RR. (East 1) 38 12 Qgd A 842,19 Usas Igls 33
7-1 SE Nw Tank Bros. 107 3 Ps A 866.01 UsGs Igls 35 Affected by pumping
9-1 SE NW City of Lansing (Seymour 1) 401 pi3 Ps 4 828.81 Usas Igls 7 do.
9-2 SW NW Consumers Power Co. 370 12 g A 820.69 usas 60 do.
161 NE SE  City of lansing (Codar) 417 12 Ps A 829,11 USGS 9 do.
17-1 NW NE do. {Logan) 424 20 Ps 4 858.72 Usas 6 do,
17-2 N¢ N¥W  Olds Drop Forge (&) 417 12 Ps A 872.55 USGS 51 do.
19-1 SW SW Waverly Hills Association 87 2 Ps A 833,94 usas Igls 805
21-1 NE NW City of lansing {Townsend ) 410 p1% Ps A 834,10 UsSGs Igls 8 Affected by pumping
22-1 SW MW do, (p-5) 338 12 Ps A 823,64 Usas 3 do.
22-2 SW MW do. (P-9) 218 6 Ps A 830.76 usas 4 do.
23-1 NE NW de. (RS-7) w67 12 Ps A 824,86 Ovner 5 de.
21 KE SW Michigsn State University 453 10 IPs A 853.45 usas Igls 265 deo.
25-1 MW NE do, (Lamb Farm) 120 3 Ps A 866.67 Usas 266 do.
28-1 NE NW Atlas Drop Forge (2) 425 8 s A 849,20 Usas Igls 182 do.
31-1 SW SW  C. A. Weber 204 3 Ps A 880.15 Usas Igls 271
LN 1w 16-1 W N City of East lansing (2) 440 12 Ps & 858.8 Ouner IgEL 421 Affected by pumping
18-1 SE NE  Marble School 175 3 Ps A 847.85 Usas Ighr 405 do.
3N 2w 8-1 M RW  F. H. Kraus 72 3 Ps A 876,67 UsGs Ighh 12
2 1w 5-1 SE SE City of Mason (old 2) 150 6 Ps A Owner IgMS 30 Affected by pumping
Iggo gog&l
23N 7E 7.1 NE SE  USFS 3l 6 Qed A Usas Iewr 1
Axeg County |
46N 33W 18-1 SW NW  MSHD (wp 17) 12 14 Qed W WP IrBn 4
LN 34W Ll HE NW  Oliver Iron ¥ining Co.(WMP 18) 12 13 Qgd W WP IrBm 5
LSN 3I7W 23-1 SW NE  USFS (WP 28) 8 13 Qgd W WP Irst 1
45N 36w 23-1 NE NE  USFs (WP 29) 22 48 Qd W WP IrIr &4
45N 35W 33-1 SE NW  MSHD (WP 39) 12 14 Qg W we st 5
45N 33w 8.1 Sé 94  Basilio Prandi (WP 20) k3] 36 Qgd W P Irtm 1
10-1 SE NW  Bonifas Lumber Co, (WMP 19) 7 pr3 Q@d W WP 2
U4N 350 6.1 SW SW  USFS (Paint River profils 1) 6 1 Qed W 1,468.15 W Irlr §
6-2 Sd S4  USFS (Paint River profile 2) 13 1 Qgd W 1,475.14 WP 3
63 Nd SW  USFS (Paint River profile 3) 12 1 Qd W 1,476.35 WP 7
7-1 NW NW@  USFS (Paint River profils 4) 4 1 Qed W 1,469.28 WeP 8
72 NW N USFS (Paint River profils §) 13 1 Qed W 1,471.25 WP 9
7-3 Mi XW  USFS (Paint River profile &) 7 1 Qd W 1,475.83 WP 10
44N 33w 10-1 W SW Iron Co. R4, Comm. ( (WMP 21) 8 1% Qed W WMP Irim 3
43N 36W  1-1 SWNE do, (e 27) 9 1% Qed W WP Irlr &
1.2 SW Sd  Mr. Williams (16) 50(?) 1t Qgd W MDC Mine-drainage obser-
) vation well
43N 35W 11-1 SE NE  J. J. Javeroski (WP 23) 47 36 Qgd W WP Irlr 1
13-1 W SE F. V. Gendswill (5) 65 36 p€? MDC Mine-drainage obser-
vation well
13.2 8W SE - Boyington (hole 4with) 1 Tt MDC do.
20-1 S4 SE  Mrs. B. Henriksen (WP 25) 48 14 Qed W WP Irlr 2 Federsl Key Well
22-1 SE MNE Homer Mine No. 6 (2) 1 7 @d W MDC Mine-drainage obser-
vation well
241 SE NE  Spies - Johnsom No. 73 (7) 1 3 Qgd™W MDC do.
26-1 S NB City of Iron River 130 2 Qd W MDC do.
43N 34w 19-1 NW 9W  Spies - Johnson No. 3004 (8) 1 3 QedTw? MDC do.
19-2 NE 5W do. No. 38 (9) 1 3 QgdTW? MDC do.
29-1 sW NE Rogers Mine (11) ? 48 Qgd W MDC do.




Tabls 1.--Records of Michigan observation wells in which water-level measurements were made during 1956.

Location Depth
n of Diam. Chief Former
seotion Owner well eter aquifer Altitude Observer UsGs Ramarke
Twp.Rg.Sec. -No. 4 oft (£t.) (4in.) No.
Iron County ~ Continued,
43N 32W 26-2 NE SW Cayia Mine (17} ? ? @AW MDC Mine-drainage obser.
vation well
42N 36W 15-1 NE SW MSHD (Brule River Prefils 1) 6 1 Qgd W 1,543.92 WP st 2
1542 NE SW MSHD (Brule River Profils 2) 7 1 Qed W 1,545.60 WHP 3
15-3 Nd 54 W, Young Estate {Bruls River Profils 3) 14 1 Qed W 1,554.36 WP 4
42N 3uW 741 SW NE  Zimmerman No. 1 (13) 171 20-12 Qd W 1,165.32 MDC Mine-drainage obser-
vation well
428 3IW 33-1 N4 SE Iren Co, Rd. Com. (WMP 7) 11 14 Qgd W WP IMe 1
33-2 ¥W SE Joseph Giachino (WP 8) 12 15 Qgd W WMP 2
LIN 31W 10-1 5S4 ME Iron Co. Rd. Comm. {(WMP 5) 17 14 W W WP 3
200
25 114 3-29 SE XE KVP CO. (50) 39 12 Q@d A 774.05 Owner KoPT 50 Affected by punmping
3-37 NE NE do. (TW 6) 25 2 Qwd A 766.93 Usas 6
3-60 NE NE do. (61) 36 6 Qed A 763.18 Cwner 3.60 Affected by pumping
15-18 NE SE  Consumers Power Co. 64 12 Qed A 766.17 Uses Kok0O 211 do.
15-31 BW S@  Wigginten Co. 68 6 Qed A 781.37 Usas 228 do.
15-33 NE SW Columbia Hotel 65 5 Qgd 4 769.46 Usas 311 de.
20-7 SW SE Western Michigan Univ. 78 8 Qgd A 868.68 Usos KoKo 42
22-6 NE SW City of Kalamazoo s 6 Qed A 77745 Owner KoKO 114 Affected by pumping
22-102 NE SW  Kalamagoo Creamery 61 12 Qed A 773.19 Usas 242 do,
26-3 ME NE Reed land Co. 41 8 Qd A 773.71 UsGs 240
27-52 NE NE Bryant Paper Co. 7 13 12 Qed A 802.59 City of Kalamazoo 284 Affected by pumping
29-3 SW SE  Oakwood, Inc. 47 2 Qgd A 880.72 UsGs KoKo 43
45 1IW 13-1 NW SE lee Paper Co. (64) by 12 Qgd A 839.08 Owner KoVE 6 Affected by pumping
13-2 NE SW doy (74) 48 12 Qed A 838.18 Owner 7 do.
27.1 SE MW H. H. Chamberlain 19 14 ®d W 854, 64 US0s KoSe 5
Kalkaska County
28N 5W 35-1 SE SE MIC (22) W 2 Q@gd W UsGS KsBk 22
27N sW 27-1 NE SW MDC (13) 19 2 Qed W Usas KaOw 13
36-1 SE MW MIC (100) 16 14 Qed W Usas 100
Kent County
6N 12w 17-1 SE NE Jervis Corp. (1) 30 1z Qed W Owner KeGV 10 Affected by pumping
17-2 SE NE do. 26 [ Qed W 606,05 Owner n do,
17-3 SE N do. 21 2 Qd W 607,38 Owner 12 do,
174 SE NE do, 20 14 Qgd W 608,26 Owner 13 do,
17-5 SE NE do. 28 2 QEd W 613.92 Owner 14 do,
Mackinag County
42N 28 7-1 NE NE USFS (Pontchartrain well) 102 6 5m A Usas
41N 5W 23-1 SW NW MDC (Round lake Well) 47 [ Ss A usas
Marquette County
9N 30W 22-1 SW KE Marquette Co. Rd, Comm. (WMP 13) 17 14 Qgd W WP MgMe 1
45N 30W  1-1 SW N4 Amold Janofski (WP &) 31 36 Qd W WP MqRe 1
LN 26W 28-1 NE SE MDC 31 6 Qed W USFs MgFr 1
Mason County
17N 15W 3-1 SE SW USFS 32 6 Qd W 737.37 Usos Malo 1
Montoaln County
9N 8W 15-1 SW NW  City of Greenville ( 9) 65 12 Qgd A Owner MmOV 9 Affected by pumping
Mentmorency County
32N 2E 341 N4 NE MIC 24 2 Qd W Usas MyMy 1
318 28 11-1 NW N4 MDC (6} 12 2 Qgd W Usas MyBr 6
11 SW SW MIC (16} 13 2 Qd W usas 16
AN 3E 9-1 ¥4 NE MIC W 2 Qgd W USGS MyBn 22
JIN 4B 8-1 XE SW MIC (1) W 2 Qe W Uses MyHm 1
34l NE SW MIC (23) 13 2 Qed W s0S 23
308 2B 6-1 SW MW MDC (L n 2 Qgd W Usas MyBr 8
30N LE 26-1 N4 NE MIC (18) 10 2 Qd W Usas MyRs 18
29X 2B 22-1 SW SE  MIC 64 6 Qd A Uses Myab 1
27-1 MW NW MDC (32) 10 2 Qed W Usas 7
2§ 3E 21-1 NW NE MDC (32) W 2 Qgd W Usas Myld 6
29§ 4E s5-1 Ctr W MIC W 2 Qgd W 0sas MyRs &4

3N 10
LB ]
24 1R

23

23N x

28 3w

33N 22

20 W

248 ow

238 w1l

20 2403
238 1w

228 W2
228 WV

22 IW L

9N 3E U
63 1IW 1€
128 13E 32
4N 13W 16
5N 28 16

35 6B 16
16



Tabls 1 .--Records of Mighigan cbesrvation wells in which water-lsvel measurements were mads during 1956,
Looation Depth
T in of Diam- Chief Former
ssotion Owner well ster aquifer Altitude Observer Usas Remarks
ks Twp.Rg.Sec.-No, ¢ of § (£t.) (in,) Yo,
- Qaidand County
3N 10E 31-1 ME SV City of Pontise (Orohard Lake) 173 12 Qgd A Owner OaPT 48 Affected by pumping
ge obser. 34 1R 32-1 SE WW do. (6) 160 8 Qgd A 921.88 Owner CaFt 1 do.
2§ 10B 22-1 HE NW  Cranbrook Sohool  (3) 65 6 Qd A Owner OCaBE 2 do.
Ogermy _County
ge obser- 238 1E 42 SB MDC s) 21 4 Qgd W Usas OgPr 15
17-1 SE MW MDC (30) 19 4 Qgd W uses 30
238 2B 2-1 NE M4 Charles Hudsem 7 36x48 Qgd W usas ogka 1
Qtsege County
% W 29-1 sWw SE - MIC él%g 1g 2 Qd W 0sas 080k 106
2-1 SE W 10 2 W uSas
pumping 3 MIC S Qed 105
Eresgque Isle County
pumping
338 28 18-1 ¥E N2 MIC ( 5 U 2 Qgd W Usas Pras 20
29-1 SW KB MDC ( 20) 13 2 Qed W usas 13
30-1 ¥E SR M (19) W 2 Qgd W Uses 18
. pumping ! 30-2 SW N4 MDC { 18) W 2 W W usas 19
i
Bosgommon County
 pumping 2 W 3-1 W W MIC (12 17 1% qdw  1,168.02 Uses RoGr 17
241 MW ONW MIC (1) 15 2 Qg W 1,162,42 uSas 1
 punping 248 2w 1-1 NE N MG ( 88) W 13 QW 1,163 usas RoHg 88
1 7-1 K SE MDC (107; n 1 @ W 1,138,01 Usas 107
19.1 B S MIC (150 1 2 Qgd W 1,154,17 Usas 150
: 20-1 HE MW MDC {1) s 8 Qgd W 1,145,30 Usas 1  Federal Key Well
211 MW NW MG (1000) 15 2 Qd W Usas 1000
;2 1W 3be) NE N8 ¢ (30) 19 2 Qgd ¥ 1,194.80 usas RaAs 30
|23 3W 12.1 B SE MIC ( 7%) W% 2 Qgd W Usas RoMk 75
i 251 RE SE MDC 5 W% 2 Qgd W 1,154.29 Usas [
230 2w 31-1 W N MC 13 2 Qgd W 1,153.63 Usas Relg 7
/ pumping © 23 1IN 31 S8 ® MIC ¢ 50) 12 2z QqdW  1,188.95 Usa8 RoRf 50
] 22N 4w 151 SE S NDO &) 11 2 @l W 1,155.72 Usas RoRo &
i 2N W 22-1 SE ME MIC (7 1 2 Qed W 1,170,58 usas RoDt 7
i 341 SE SW MDC ( 26) 1 2 Qgd W 1,177.82 usas 26
i 220 20 Ll HE W MDC (9 12 2 Qed W 1,201.55 usas RoBk 9
’i 17-1 E W MDC ( 15) 13 2 Qgd W 1,165.46 Uses 15
|2 W1l W W MDC ()] W 2 Qd W v308 RoRf 5
21N W 41 NW SE  MDC ( 50) W 2 Qgd W Usas RoRo 50
13-1 ¥E KB MIC ( 8) 12 2 @ W 1,132,3 Usas 8
228 W 2-1 X W MC ( 3) % 2 wd W 1,201.40 U808 3
5.1 XE W MDC (1s) 15 2 Q@d W 1,147.86 Usas 15
Sazinew County
9§ 3B 16-1 B N August Baver 72 2 Ps A Usas SgCE 9 Affected by pumping
3 St. Jooseh County
63 11w 18-1 SW SE City of Thres Rivers ( 7) 9 [ Qed A 790.92 Owner SpTR 1 Affected by pumping
y punpig Sanidag Oty
12§ 138 33-1 SE S&  MSHD 150 3 Mmn A Usas SaMr 1
Scheqloraft County
48N 13W 16-1 SW S U. 8. Fish & Wildlife Servioe 154 4 Oor A Owner SoGe 112
Shisvneses County
SN 2B 16-1 M2 SE A, B, Cobb 26 14 QW 896,00 Usas ShFR 8
¥aghtensw County
35 6 161 SW M City of Amn Arbor 23 2 Qd A 817.43 Owvner WaPf 1 Affected by pumping
16.2 SE W do, 23 16rt. A Owner 2 do.
38 7B 241 KE 94  Ford Motor Co, (104) 87 4 Qed W 665,56 Ypailantl Twp. vaYp 8 do,
2ue2 NE oW do. {106) 3 4 Qed W 66,51 do, 9 do.
U=l NB SW do, (107) 53 [ Q@d W 661,08 do. 1 do.
2h4es W do. 109 77 L Qgd W 665.56 do. 12 do.
2046 SW S8 Federsl Works Agenay(117) (FwA-13) 75 6 Qgd W 657.83 do. 13 do,
27 94  Ferd Motor Co. (12%) S0 N Qed W 686.5 do, b7 do.
45 6E 9-1 N NJ  Ypsilanti State Hospital (TW 20) 184 6 Qgd A Owner waYk 20 do.
10-1 Sé W do. (Tw 22) 173 6 Qgd A Owner 22 do.

W v



Table 1,--Records of Michigan ohiervation wells in which water-lsvel measurements wers made during 1956,

'Looation
of Diame Chief Yormer
seotien aquifex Observer usas
Twp.Rg.Sec.éllo. ¢ of ¢ ¥o.
Wexlord County
28 10W 22-1 SW W NDC (2) 13 2 Qgd W U80S Welw 2
26-1 o W MDC 2 4) 3 2 Qed W 368 [
28.1 ;Z XX MC 3) 18 2 QW USGs 3
38-1 W W MC (u2) 12 2 QW usas 42
28 94 19-1 S W M (38) 11 2 Q¥ usas Welb
21§ 11V 13-1 W & Usrs 62 6 QW usos WeHEn 1
21N 9w 4l ¥ NE  City of Cadillac 277 Qed A usas WeCD Affected by pumping

W

Destg

328 ¢
30N ¢

48N 32w

338
32N

34N

6w

PUS
26

W3-
10~

1E 23-
28-

W 24

W 13-3
13-

2W 16-1

2W 32-1

20 30-1

1w 8-1
20-1



pamping

Table 2.--Extremes in ground-water levels in observation wells in Michigan,
(in feet below or above (+) land surface)

Frequency.of measurement in 1956: R - well equipped with recording gage; D - daily; W - weekly; M - monthly; Q - querterly; A - annual,

Remarks: A - Annual measurement made in 1956 listed with date of measurement,
Well F”?,‘}’““’ Observed water-level extremes
Designation Years of record measuremsnt Period of record | 1956 Remarks
Twp.Rg.Sec, -No. in 1956 Highest Dete | Lowest Date | Highest Date [ Lowest Date
Alpena County
324 6E 16-1 1948-56 Q 5,46 4-15-55 16,67 11-12-48 5.92 413 12,76 10-31
30N 6E 6-1 1948-56 Q 0.90 4w13.52 9.52  12-11.49 2,66 4-13 6,95 10-31
) Baraga County
48N 32w 12-1 1948-56 M 4.19 5~ 3-51 6.72 3-15-49 4.75 7-3 6,01 3-29
Branch County
65 6w 22-1 1949-56 W 10.08 b4 8-50 16.67 1-15-54 12,24  5.18 16.48 12-21
Galhoun County
1s 7w 10-1 1946-56 w 0,89 3-28-50 5.90 1-27-54 3.43 523 5,23 l- &
31-1 1945-56 Q + 0.08 5-23-50 4,65 9~19-55 2.90 7-16 4,23 12.19
32.1 193956 D 0.7 4e26-50 12,75 8- 5-55 4,12 5227 10,20 831
32-2 1946-56 Q 8.98  4-25-50 16,00  9-19-55  14.17  7-16 15.38 10~ 3
25 8w 1-1 1946-56 Q 10.49 4-11-47 17,74 8-21-53 15.16 42l 15.88 10~ 3
1.2 1945-56 Q . 3.26 4-11-47 11.16 7-27-49 8.50 La24 9.85 7-16
2-1 1946-56 R L.75  Le 9-47 9,53 9. 453 5.98 5.4 9.04  11.17
3-1 1946-56 Q 1.75 4=28-50 8.25 12.19-56 5.19 L2k 8.25 12-19
3-2 1946-56 Q 13.43 4-25-50 22,78  12:19-56 20.25 b2ty 22.78  12-19
3-3 1945-56 Q 0.26 4-25-50 9.39 8- 2-46 6.60 42k 8.79 10- 3
1.1 1939-56 Q 9.10 5-31-52 32.76 3-26-U41 10.51 7-16 12.29 12-19
142 1945.56 Q 6.22 5-29-50 12.86  10-18-46 7.61 7-16 9.63 12-19
25 7W 7-1 1946-56 Q 15.00 Lk=11-47 23.86 9-19-55 20.28 L4224 23.12 10- 3
10-1 194656 Q 11.42 5-29-50 15,54 2- -y 14.00 7-16 15.48  12-19
171 194556 Q 6.57  25-50 11.23 19:19:g§§ 9.85 424, 11.05 10- 3
18.1 1945-56 Q + 0.50 4-25-50 3.24 9 -21-49 1.19 424 2,56  10- 3
28 6w 25-1 1950-56 Q 5,46 5~ 9-50 9.36 9-19-55 8.65 7-16 9.26 12-19
25-2 1950.51, 56 Q 6.50 9-14-50 8.69 10-3- 56 8.36 7-16 8.69 10- 3
25-3 1950-56 Q 19.71 5- 3-50 26.32 12-19-56 25.76 7-16 26.32  12-19
Cass County
€5 16W 1-1 1949-56 W + 4,20 11-30-51 5.97  7-24-53 + 3.61  3-16 272 914
85 14W 17-1 1945-56 W 46.20 7-16-50  55.03 3-10-47 49y 7-15 50.78 12-30
gharlevoix County
338 4w 2-1 1948-56 Q 70.85 7-19-52  75.85 4-16-56 74,40  10-24 75.85 416
328 LW 10-1 193441, 48-56 Q 1,19 3-30-38 5.85  10-24-56 2,90 L4.16 5.85 10-24
Cheboygan County
3N I 1-1 1938-41, 48.52, 55-56 A 2.75 3-28-38 5.55  10-13-55 4 - 5.08, 10-24-56
26-1 1935-4k, 4B.356 Q 3.90 3-28-38 7.45 10-13-55 5.87 4-16 7.26  10-24
33N IW 31 1935-44, 4B.56 Q 3.99 8-12-42 7.63  10-2%-56 5.90 416 7.63  10-24
10-1 1935-41, 48-52, 55.56 A 1.98 3-28-38 7.84  10-13-55 A - 6.53, 10-24-56
33N 1E 23-1 1935-41, 48-52, 55-56 A 1.89 3-28-38 9.42  10-18-49 A - 8.08, 10-31-50
27-1 1939-4t, 48-56 Q 1.72 42854 5.21  10-18-49 2.06 4-13 3.61 1-27
28-1 1935-41, 48-52, 55-56 Py 0.95  3-28-38  L4.51 10-13-55 A - 3.42, 10-2u-56
Chippewa County
LEN LW 241 1952-56 R 22,67 5-21-53 27.77 4-12-56 23.90 8-22 27.77 412
Clinton County
8§ 1w 13-1 1947-56 Q +3.78 6. 3-50  35.97  9-16-47  26.60  4-13 33.62  9-27
13-3 1947-56 Q 8.3 4o 5-50  26.4 10-11-49 11.95 7-13 19.03 4-13
6N 2w 16-1 1948-56 M 14,59 4-19-52 18,53 12-29-53 16.13 5-28 18,13 228
5N 2W 32.1 1944-56 Q 42,02 9-14-44 75,82 12-20-56 73.37 5-28 75.82 12-20
Grawford County
28N 2W 30-1 1933, 35-37. 43-56 Iy 1.33 4-17-47 4,92  10-12-49 A~ 447, 10-31-56
288 W 8.1 1934-56 A 4.16  418.52  8.78  3-10-36 A - 7.97, 10-31-56
20-1 1934-56 A 3.4 4-18.52 7.04  10-12-55 A~ 6.69, 10-31-56




Table 2.--Extremes in ground-water levels in cobservation wells in Michigan.--Continued
(in fset below or above (+) land surface)

Frequency
Well of Qbserved water-level extremes
Designation Years of record measurement Period of record 19 Remarks
Twp.Rg.Sec, -No. in 1956 Higheat Date | Lowest Date | Highest Date Lowest Date
Crawford County - Continued
278 bW 2-1 1934-56 Q 3.84  4=17-47 7,08 3-14-51 5.25 47 6,71  10-24
19-1 194956 A W43 5-14-52 17,59  12-14-49 A - 16.60, 11- 1-56
23-1 1939-56 A 10.91  7-11-43 14,49 10-24.56 A - 14,49, 10-256
27N W 15-1 194856 A 6.95  4-18-52 10,14 10-12-55 A - 10.07, 10-31-56
15-2 1948.56 A 1.32 4-18-52 4.20  10-12-55% A - 4.07, 10-31.56
278 W 41 193456 - A 2,7%  4-18-52 4.77  3-14-51 A~  4.38, 10-31-56
20-1 193456 A 1.55  7-11-43  5.92  10-12-55 A - 5.31, 10-31-%6
22-1 1934-56 Q 3,51  418-52  6.38  1-27-56 4.50 413 6.38  1-27
26N W 291 1955-56 Q 7.55  4-18-56 11,08 10-11-55 7.55  4-18 9.22 1-12
5.1 193456 A +0.35 2:19:3? 5,63 9-25-35 A~ 2.95, 11- 1-56
5.2 1934-56 2 2,31 6-17-4 7.21  10-11-55 A - 5.64, 11- 156
10-1 1934-56 Iy 2.04  6-17-43  8.42  10-11.55 A - 6.96, 13- 1.56.
11-1 1942-56 R 4,03 6- 1-43  9.83  10- 3-35 6.33 10-9 9.17 3-1
28-1 194956 Q 19.42 7- 1568 22,39 7-23-49 20,93 418 21.66 1.1
268 3W B8-1 1949-56 Q 2.62  4-18-52 3.4 10-13-49 2.91 419 314 13- 2
12-1 1935-56 Q 4,046 3-21-38 9.39  2-15-51 8.04  8-21 9.21  1-27
26N 2W 11-1 1935-56 A 0.77  6-13-39  2.54  7-23-40 A - 1.4, 10-31-56
258 bW 7-2 1952-56 A 62.58  11-10-53 64,66  11- 2-56 & - 64.66, 11. 2.56
8-1 1952-56 4 55,36 11-12-52  57.48 1l1- 2-56 A - 57.48, 1ll- 2-36
21-1 1953-56 A 36.72  9- 9-53 3B.66 11- 2-56 A - 38,66, 1. 2-56
25N W 28-1 193437, 39~56 Q 8,70  6-15-43 10.85 ]‘%I%Zlﬁg 9.93 412 10.73 1023
25N 1W 15-1 1943-56 R 29,44  B- 4e53  35.97 4 451 32,10 9-19 33.56 49
Digkinson County
43N 29W 32-1 1948-56 N 5.12  4-18-51 dry 10-12-48 ?7.72 430 10.55  3-29
42N 27W 33-1 1945-U6, 4B-56 .3 3.08  4-29-54 10.75 10~ 3-55 5.08 430 9.41  2-28
41N J0W 25-1 1948-56 H 3.51  10-30-51 dry %23033’5 9.2+ 8-1 dry gr:::ér:
25-2 1945-46, 4B-56 N 2,61 10-30-51 14.40  3-29-56 6.73 8- 1 W40 3-29
25-3 1945-46, 48-56 ¥ 1.73 7- 6-53 dry Nov. 1948) 4.9 7-3 dry  2+28 -
- Apr. 1949) 3-29
Eaton County
N bW 2-1 1948-56 W 21.34%  5- 5-50 28.79 12- 3-49 2207 6- 4 27.31  2-20
BN W 9-1 1944-56 Q 5.55  4-26-52 dry 2-23-54  10.60  7-11 15.12  12-21
10-1 194456 M 31.28  5-27-48 37.78  2.28-56  36.51  5-28 37.78  2-28
12-1 1953-56 R §7.51 11-23-53 78.10  8-19-55  69.20  S-14 75.26 61
24-1 19544-56 Q 0.14  bu2b-50 dry  12-12-55  19.23  b-10 dry 13;3%3
24 bW 19-1 1947-56 Q 8.04  4-7-47  15.77  1- 2-48  13.57  4-24 15.47  12-19
Cenesee County
7N 7B 9-1 1946-56 Q 17.50  4-11-48 4111 7= 6-56  25.71 413 51,11 7- 6
17-1 194656 R 24.23  2-12-50 37.99  8-2u-55  27.63  3-7 34,41 8-18
20-2 1947-56 Q 1,09  4-26-5G  9.07  9~15-55 5.4k 1212 8.20 7-6
29-1 1946-56 Q 1.69 12-22-49  7.62  9-15-55 3.32 413 L4 7- 6
29-2 1946-56 M + 0,20 6-29-48  5.37 10-17-46 1.60 413 3.27 9-27
32-1 1946-56 Q 18.51  6- 2-47 30.35  9-15-55  27.82 12-12 2945 7-6
&N 7E 9-1 1952-56 R 37.79  1l-24-52  52.9 8- 3.55 42,8  12-26 49.8 8- 3
Oladwin County
17N W 7-1 1950-56 D 28.90  5-14-56 49.35  6-26-50  28.90  5-1k4 46.95 6415
Crand Traverse County
27N 9w 41 193-37, b1-44, 48-52, 55-56 A 0.61  9-20-44  2.54  7-26-35 A - 1.3%4, 10-30-56
28-1 1934-37, L1-U4, 4B-52, 55-56 A 12,11 8- 6-43 dry 10-30-56 4~ dry, 10-30-56
34-1 1934-37, 41-ih4, 48-52, 55-56 A 13.78 8- 6-k3 dry Ja& na:;? g A - dry, 10-30-56
- C.
35-1 1934-37, Ul-kl, 48-56 Q 11,76 10-7-53  15.62  9-10-37  13.85  1-12 1,26 10-30
26N 11w 21-1 1936-37, 41-U4h, 48-52, 55-56 A 1.02 10-30-51  3.31  7-31-4 A - 2,02, 10-30-36
27-1 1935-37, 41-Lk, 48-56 Q 1.92  10-30-51  4.02  8-18-36 1.58 417 3.11  10-30
26N 9W 13-1 1934-37 Ul-b4, 48-56 Q 4,83 b-l-55  7.87 10-11-49 5.18  4-17 7.19 1-12
258 11w 2-1 1935-37, L3-4k, 4B-56 Q 1.51 b.22-54 6.40 11-14.35 1.7 417 5,73 1-12
25N 10w 2-1 1936-37, 41-44, 48.56 Q 0.29 9~ 3-42 1.68 7-1 -37 i.10 4-17 1.59 10-30

N W

9N 3w

4N 2w

LN IV

3N W

238 7

LON UMW
LEN I
LSN 37W
4N 36W
45X 354
45N 330

L4N 35W



. 156
2456

31-56
.31-56

3156
31-56

-31-56

. 2-56
- 2-56
- 2-56

0-30-56
0-30-56
0-30-56

0-30-56

Table 2,~-Extremss in ground-water levela in observation wells in Michigen.--Continued
{in feet below or above (+) land surface)

Frequency
Well of Cbserved water-level extremes
Designation Years of record measurement Period of record 19586 Remarks
Typ.Rg.Sec.-No. in 1956 [Highest Date | Lowest Date | Highest Dats | Lowest Date
Qrand Traverse County - Continued
25N 10W 8.1 193437, Wl-44, 48.52, 55-56 A 0.22 10-30-51 2.43 8-27-37 A - 1,06, 10.30-56
25N 9W 23-1 193437, Ll-4k, 4853, 55-56 A 3.23 5~ 8-51 5.37 9-20-444 A - 4,05, 10.30-56
261 1934=37, 41-ils, 48-53, 55.56 A 3,9 5= 952 7.63 1= 25-49 A - 6,54, 10-30-56
34-1 1934-37, Ll-b4, L4B.56 Q 10.86 8. 6-43 14.38 2-22-45 13.58 8-22 13.96 417
Sratiot County
12N 3w 33-1 1947-56 Q 8,88 6-10-47 13,63  11-28-49 11,72 7-10 13.26 12-17
34-1 1547-56 Q 6.08 L2648  40.87 6~28-50 27.76 Gu26 28,45 418
342 1946-52, 54-56 A 4,47 3-23-48  9.39 8-23-46 A - 7.87, 9-26-56
34-3 1946-52, 5456 Q 5.17 42648 31,05 6-28-50 24,14 12-17 24.86 4.18
3l 1950-56 Q 21,41  4-28.50 dry Feb, & ) 25,13 4-18 26.88  9-26
April '50) 118
345 1944, 47-50, 55-56 Q 19.94 5- 6-50 42,73 9-15-48 25,06 7_103 26.60 926
35-1 1947-.52, Su-56 A 10.60  5-17-48 12,95 9-26-56 A - 12,95, 9-26-56
35-2 1947-52, 54-56 A 4.72 6-10-47 11.98 12-22.54 A - 11.96, 9-26-56
35.3 1947-56 Q 10.07  5- 3-48 21.64  6-24-52 19.82 4-18 20,61 12-17
35-4 1950-52, S54-56 A 4,36 L4-27-51  9.56  9-26-56 A~ 9.56, 9-26-56
35-5 1950-56 Q 13.74 u: ?7-50 17,91  11-12.53 15.99 4-18 17.54  12-17
AN W 2.2 1947-56 Q 25.0 4-29.48 72.5 8-26-50  62.65 7-10 65.36  12-17
223 1946-52, 54-56 A 5.00 3-23-48 9.16  11-28-49 A - B.08, 9-26-56
2-4 1947-56 Q 7.69 6-10-47  11.37  11-28-i49 9.09 7-9 10.92  12-17
3-1 1946-56 Q 20.45 11- 6-47  67.62 8-14-53 35.54 12-17 4,96 9-26
3-2 1955-56 Q 32,26 6-14-55 73,55 12.17-56  36.35 926 73.55  12-17
3-4 1946-52, S5l-56 A 16.76 L-12-48 33,22 7+26-51 A - 29,59, 9-26-56
3-5 1947-56 Q 24,35 L.26-48 45,79 9-1h-55 h2.47 4-18 44,89 12-17
3-6 1946-56 Q 7.64  2-27-51 32.98 12-16-55 25,52 9-26 32,50 7-10
4-1 1955-56 Q 12,06  6-14-55 18,58 9-26-56 12,93 4-18 18.58 9-26
L2 1955-56 Q 9.24 6-14-55 48,48 9-26-56 11.03 7-10 48,48 9-26
5.1 1955-56 Q 11.00 7-10-56  13.46 9-26-56 11.01 7-10 13.46 9-26
36-1 1947-56 Q 78.25 1-22-52 83,96 9= 4ul§ 80.25 18 80.66  9-26
9N 3w 8.1 194756 Q 1.82 1-17-52 21,23  12-16-49 8.61 418 19.58  12-17
m Count:
N 2w bl 1953-56 R 25.98 3- 3-53  31.51 12-12-56 30,29 1~ 9 31,51 12-12
7-1 194456 ¥ 53.94 11~ 2-b4 78,31 11-30-56 77.09 8-28 78.31 11-30
9-1 1919, 1929-56 Q 15,63 3-26-31 154,77  4-10-56 142,84 12-21 154.77 410
9-2 1945-56 Q 61,26 3-23-46 143.27 12-12-55 134,02 1221 142,77 4210
16-1 1945-56 Q 42,01 3-11-46  67.0 8.22-49 58.62 4-10 59.85 12-27
17-1 1629, 31, 33-56 Q 34.34  Dec. '29 149.64 4=13-56 143,41  12-21 149,64 4-11
17-2 1946.56 Q 104.86  12~10-46 148,47 4-10-56 145,77 1221 148,47 410
19-1 1947-56 Q 0.00 3-29-50 4,68  12-20.56 3.55 5-28 4,68 1220
21-1 1906-56 Q 2. 5- 9-06 61.26 4-11-56 59.66  12-21 61.26 411
22-1 1930~56 Q 7.1 July '32  47.36 12-21-56 36.96 7= 9 47.36  12-21
22-2 1930-56 Q 12,65 July 32 60.73 9~ 2-5%5 48,22 7-9 56.7%  12-21
23-1 1930.32, 36-56 M 7.55 11-17-30 105.28 7-17-56 77.61  12-31 105,28 7-17
24-1 1945-56 R 25.47 325,46 67,10 6-14-56 50,1 1- & 67.10 6-14
25-1 1944-50, 55-56 M 21,60 3-30-46 39,06  10-31-56 36,06 4-10 39.06  10-31
28-1 194445, 48-56 Q 30.28 4.23-48 54,40 8.19-48 43,66 7-9 49.75 9-24
31-1 1944-56 M 18,92 4-26-52  24.77 2- 2-54 2147  5.28 24,40 2.28
BN IW 16-1 1953-56 M 50.20 12-15-53 58.07 12- 5-56 52.93 -3 58.07 12- 5
18-1 1952-56 Q 20.09 427-53 28,56 12-21-56 26.32 7-9 28.56 12-21
3N 2w 8-1 1950-56 Q 10.43 5- 1-50 15,22 11-24-53 11.63 5-28 14.82  12-21
2N W 5-1 194L8-56 W 0.08 6-29-49 7.37 9-17-55 1.25 5-14 4,79 7-14
os A5
23N 7E 71 1948-56 Q 25.13 8- 3-52  27.9%  1- 3-50 25,88 -9 26.13 16-323
Iron County
YON 34W 1u-1 1945-56 M 3.65 6= 2-54 8.60 3-15-49 5.76 430 7. 7% 3«29
4EN 33W 18-1 1948-56 M 2,80  4-18-49 dry 2-28-56 5.68 5-31 dry 2-28
45N 37w 23-1 1948-56 M 0.75 8-31-51 4,72 9-11-48 1.27 5.31 2.7% 9.1
458 36W 23-1 194 5-46, 4B-56 X 5.71  5-31-56 23,21  5-16-49 5.71 531 19.93  11-30
45N 35W 33-1 1948-56 M 1,93 7~ 6-53 8,44 3-15-49 3.70 8+ 1 6.18 3-29
4SN 33W 8.1 1945-56 M 23.39. 10-30-51 32,16 3-15-49 26,50 9-1 28,75 3-28
10-1 1948-56 M 2,01 9-28.51 4,23 3-12-49 2.73 4-30 3.4 81
BUN 35W  6-1 1948-56 M +0.10  5- 2-51 2.26  11-15-48 1.16 7- 3 1.8  9-1
6-2 1948.56 M 5.08 7- 6-53 8.92  11-15-48 7.30 430 8.45 11-1
6-3 1948-56 M 4,03 7~ 6~53 9.20 11-15-48 7.02 430 8.70 11-1




Table 2 ,-~Extremas in ground-water levels in observation wells in Michigan..-Continued
{in feet below or above (+) land surface)

Frequency
Well of Observed water-level extremes
Designation Yoars of record neasurement Period of record 1956 Remarks
Twp.Rg.Sec. -No. in 1956 [Highest  Date Lowest, Date | Highest  Date | Lowest Date
Axron County - Continued
LN 35W 7-1 1948-56 M 1.12  5- 2.51 3,51 S-14-49 2,16 7-3 3.30 9~ 1
7-2 1948-56 S 2,50 7- 6-53  9.44  10-26-48 4,23 430 5,13 11-1
7-3 1948-56 M 8.48  5- 2.51 13,40 20-26-48 11,50 530 12,60  11- 1
4N 33W 10-1 1548-56 ¥ 195 be2-se 7.ob 3 BEMl a0 w30 .03 2.8
L3N 36W 1.1 1948-56 M 6,67  L-29-54 9,02  6-30-52 7.87 5-31 8.7 81
1-2 1945-56 - M 42,17 L4-11-52 48,68 11-23-48 44,02 7-25 45,50 3-21
43N 35W 11-1 1945-56 ¥ 39.33  1-11-52 47.08  B8-15-49 41,92 130 43.07 8- 1
13-1 1945-56 M 47.90 9-11-46 63.68 11-30-46  53.73  10-23 54,70 6-25
13-2 1945, 47-56 M 66,39  1.1b4-52  71.56  3-24-49  68.50  11-20 69,4k 3-21
20-1 1945-56 ¥ 41.66  6-20-57  48.29  B-15-49  44.10 8-1 U496 6-25
22-1 1945, 47-56 M 118.82  9-16.53 132.37  1-19-49 127.61 8-23 131..29 3-21
241 1945-56 ¥ 70,42  11-20-56  86.05 1-19-49  70.42  11-20 71,16 425
26-1 1945-56 M 25.30 9-24-45 44,58  3-24-50 30,45 9-26  3L.bl 3-21
43N W 16-1 1945-56 M 63.37 12-20-56 89,5 10-20-45  63.37  12-20 64,60 3-21
19-2 1945-56 M 69.35 12-20-56 84.10 12-21-4B  £9.35 12-20  70.29 3-21
29-1 1947-53, 56 M 10,31 B-15-53 20.69  3-24-50  13.07 5-28  15.01  12-20
LIN 32W 2642 1952-56 M 1,04 5-12-55 86.03  3-18-53 6.08 7-25 9.77 1220
42N 36W 15-1 1948-56 M 0.81  4-29~54  3.17  10-26-48 1.84 5-31 2.86 11-1
15-2 1948-56 M 0.46  7- 653 3,10 10-26-48 1.26 4-30 2.59 11-1
15-3 194856 i 3.67  4-29-54  B,29  10-25-48 5.57 7-3 7.32 1.1
U2N 3w 7-1 1945-56 X 132.2h  8-23-56 153.27  U4e21-50 132.24 8-23  133.84 7-25
42N 31W 33-1 1948-56 M +0.03 7~ 3-56  6.28 10-13-48 + 0.03 7-3 4,50 2-28
33-2 1945-56 . 1.89  10-30-51 12,22  2.25-53 4,40 8.1 1.5 329
41N 31W 10-1 194856 M 8.47 1 3-52  dry I,“ugfs"j?é; 10.40 8-1  15.79 430
Kalamazoo County
25 1IW  3-29 1953-56 W 18.85 3. 7-55  24.60 7-27-53 20.41 5-21 22.60 7- 2 Measurements discontinued
7-9-56
3-37 1946~ 56 Q .49  4-18-50 14.90 10- 4-56 12,68 425 14,90 10- &
3.60 1956 W -— - - -— 10.48 7-17 12,04 10-15 Messurements begun 7-16-56
15-18 1946-56 Q 9.26  3-28-50 15,40  8-23-56 12,95 8-23 15,40  12-19
15-31 1946-56 Q 18.55  5-22-50 25.85  2-24-54 24,99 10- &4 25,85  12-20
15.33 1946-56 Q 13,64  L4-18.50 20,95  2-24-54  17.90 7-17 20,94  12-20
20. 7 1946-56 Q 33,44 6-19-50  36.43  12- 5-L6 35,34 7-17  36.06  12-19
22- 6 1946-56 R 11,22 3-11-52  29.36 8- 9-46  17.17 -3 23.56 831
22-102  1946-56 Q 13,98 5. 3-50 27,42 2. 5-46  21.62 7-17 26,18  10- &4
26- 3 194756 Q 3.63 Be26-50 1114 1l 653 8,06 7-17 .48  10- 4
27-52 1946-56 R 36,46  5- 550 64,37  9- 1-U6 40,27 -2 43.9% 1.9
29~ 3 1946-56 Q 26.12 B~ 1-52 29.88  B- 6.53 28,15 7-17  29.08  12-19
45 11w 13-1 19u6-56 w +2.08 e 747 10,15  9- 946 + 0,62 5-19 5.88 9-15
13-2 1946-56 W +0.55 7= 8-50  9.72  9-lh.kb 1,67 7- 6 7.71 8-25
27-1 1953-56 w 12,94  7-12-56 15,22  1-20-54 12,94 7-12 14,84  12-27
Kalkaska County
28N 5W 35-1 1949-56 Q 8,62  4.16-53 11,77 12-14-49 10,46 8-22  11.64 1-12
27N 5W 27-1 1942-56 A 12.50  7-11-43 17,22  1-23-50 A - 16,86, 10-30-56
36-1 1939-56 Q 11,12 7-13-43 169 3-12-40  13.47 417 14.36 -9
Kent County
6N 12w 17-1 1950-56 W 6.88  6- 8-56 16,45 = 2.12-54 6.88 6-8 13.82 2- 3
17-2 1950-56 W 7.3 6= 156 16,32 2-12-54 7.3 6- 1 13.70 2-10
173 195056 W 7.1 6= 1.56 15.87  2-12.54 7.14 61 13.32 1.20
17-4 1950-56 W 7.80 6~ 1-56 16.81 2-12-54 7.80 6- 1 BTN TS 12-28
17-5 1950-56 W 13.30 6- 1-56 22,22 2-12.56  13.30 6-1 19,52  12.28
Mackinac County
2N 2w 7-1 1956 R - - -- -- 16.56 7-15 28,0 10-25 Measurements begun 6-7-56
4IN 5w 23-1 1956 R - - - - 13.93  12-14  15.5}  11-15 Messurements begun 10-18-56
Marguatte County
49N 30W 22-1 1948-56 .o 0.66  5- 3-51 13.32 9~ 2-48 6.79 4.30 10,81 11- 1
LSN 30W  1-1 1945-56 M 24,38 12-13-56 29.28  3-15-49 25,71  1.0-1  26.92 4-30
GUN 268 28-1 1953-56 M 2,05  5-10-54  2.64  8-30-55 2.17 4 6 2.53 11 2

Wel
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Table 2.--Extremss ih growﬂ-vaur levels in observation wells in Michigan,--Continued
(in feet below or above (+) land surface)

Frequency
Well of Observed water-lsvel extremes
s Designation Tears of reocord neasurement Period of record 1956 Remarks
Twp. Rg.Sec.-No. in 1956 Highest Date Lowest Date | Highest Date]| Lowest Date
Y¥ason Gounty
1720
178 15W 3-1 194856 Q Ve b4 5-15.52 18,50 3~ 1-51 320 418 i8,17 1-11
Montoslm County
9N 8w 15-1 195056 W 1040 4 .50 17,36 8- 3-55 13,16 5-16 16,96 6-13
ontmo t
32N 2B 34-1 1948-56 Q 17.41  5-15-52 20,97  8-17-49 20,07 4-13 20,62 1031
JIN 28 1141 193456 Q 760 22N ey 1023 99b w13, 1L® 12
W-1 1948-56 & 1L.79  5-15-52 14.81 10-3%-56 A~ 14,81, 10-31-56
3IN 3R 9%-1 1936-44, 48-56 Q 2.85 42152 7.76  12-15.49 6.00 4-13 7.82 1-27
3IN L4LE 8.1 1935-53, 55-56 A 0.06  6-19-51  4.B4 9~ 436 A 2.13, 10-31-56
-1 1935-37, 46-53, 55-56 A 0.02 4=15-36 1,05 ?7-17-50 A 0.77, 10-31-56
30N 2E 6-1 1945-53, 55-56 4 +0.55  6-19-51  3.98 12-15-49 A 0.81, 10-3156
30N 4E 26-1 1935-37, 45-56 Q +0.78 7~ 2445 2,33 9.23-48 0.04 413 1.34 127
29N 2F 22-1 1948-53, 56 qQ +11.39  4-19-56 4.95  1-29-49 + 11,39 4-19 + 9,68  10-31
27-1 194553, 5556 i + 1.20 tlg- 3 1,98 9-27-49 A 1.17, 10-31-56
29N 3E 21.1 1945-56 Q 2.63  5-15-52 5,91  1-27.56 4,65 8-21 5,91 1-27
29N LE 5-1 1945+53, 55-56 Iy 2.75  3-18-53  dry  1l- 1-i46 A 8.76, 10-31-56
OQskland County
3N 10E 31-1 1952-56 R 109.2 1- 5-53 128,0 8- 6-55 111,0 12-25 120.3 1.13
321 1939-56 R 59.55  W=22.40 129.5 8- 5-55 110.9 12-25  121.1 1-13
2N 10E 22-1 1950-56 W 11.00  430-56 17.60  9-26-55  11.00 430 17,05 2-20
scontinued
Ogemaw County v ,
197 S~9-545 2.0 M
gun 7=-16-56 23N 1E 41 193, 55-56 Q 4,26  10-10-55 Blfe 412 3 3
17-1 1934, 55.56 A 4.3 5-19-55 7.04  10-10-55 A 6.89, 10-23-56
23N 2E 2-1 1951-56 Q 0.37 5= 552  3.45  1- 956 1,70 412 3.45 1.9
Qtoego County
29N 3W 29-1 1933-56 Q 5.56  5-14-47 9,68 9=16-41 7.27 4-16 8.88 10-24
32-1 1935-56 A 0.67  L=17-47 4,59  8-26-41 A 3.92, 10-24-56
3 Isle
33N 2ZE 18-1 1933-44, 48-52, 55-56 A 2,05 3-29-38 5.7%  10-18-49 A 4,72, 10-31-56
29-1 193U-bh, 48-52, 55.56 A 6.87  3-29-38  9.79  10-18-49 A 9.3%, 10-31-56
30-1 1934y, 4B-5E Q 1.80  5-23-38 5,69  1-27-56 3.53 8.21 5,69 1-27
32-1 1934wlils, 4B-52, 55-56 A 5.86  3-29-38 10.58 10-18-49 Iy 9.06, 10.31-56
Count;
20-56 24N 3W 3.1 1934=56 A 10,20 7 7-54  13.26  12-14-45 A - 12,67, 10-23-56
241 193456 Q 5.95  7- 9-43 11,62 12-13-49 9,50 412  10.61 -9
24N W 1-1 1934-56 A 6,68  4-17-52 11,53 12-14.49 A 9.16, 10-23-56
7-1 1934-56 A 5.18 7- 7-54 8.62 9-17-45 A ?.61, 10-23-56
19-1 1934-56 A 1,15 6-15-43  6.05 11-11-49 A 5.29, 1l 1-56
20-1 1934-56 R 2.78 5~ 3-51  6.23 12. &9 4,31 415 6.08 2-23
21.1 1939-56 A 1,98 4=17-52 8,07 12-13-49 A 6.28, 11. 1.56
26N IW -1 193456 Q 14,50  6-15-43  dry 1;: gjgg 16,38  8-20 17.33 1~ 9
23N W 12-1 1938-56 A 5.21 6-15-43 10,15  8-16-54 A+ 9.23, 11 1-56
gun 6-7-56 25-1 1934-56 Q 3.4 4-17-52 6,76 8-1h-36 4,12 412 5.94  11.1
gan 20-18-56 23N 2w 31-1 1949-56 A 1.55 41752 4,78 10-11.55 A 3.63, 1l 1.56
23N W 3.1 1939-56 Q 1.62 6-15-43  7.31 12-14-49 3.93 412 5.90 -9
22N W 15-1 1934-46, 48-56 A 1.29 111645  5.29  9-20-54 A 3.66, 11- 1-56
22N 3W 22-1 1934-56 Q 3.25  4=17-52 8,25 12.13-49 5.71 412 7.48 -9
341 193437, 39-56 A 2.54 6-15-43 8.45 12-13-49 A 5,82, 11~ 1-56
228 W 141 193456 A 2,93 10-l4=41  7.35 10-14-48 A 5.47, 10-23-56
17-1 1934-56 Q 134 4= 238 5,38 1l 9.45 2.18 412 4,56 -9
22N 1w 11-1 1934-56 4 1,10 6-15-43 6.2 11.11.49 A 4,37, 10-23-56




Table 2.~--Extremes in ground-water levels in cbservation wells in Michigan,--Continusd
(in feet below or above (+) land surface)

Frequency
Well of Observed water-level extremes
Designation Years of reocord measurement Period of record 1956 Remarks
Twp.Rg.Sec. -No. in 1956 Highest Date T TLowest Date Highest Date | Lowest Date
Roscommon County - Continued
2IN 4W 41 1939-56 A 1.28 42143 7.14  10-12.49 A~  5.31, 11- 1-56
13-1 1935-56 A 1.8 6-16-45 5,95  10-14-48 A~ 4,23, 1. 1-56
2IN 3W 2.1 1936-56 A 11.96 7~ 9-43  15.98 L= 2-40 A~ 14,58, 11- 1-56
5.1 1934-56 Q 9.61  6-15-43 11,81 11-11-49 10,29 412 11,15 1l-1
Saginaw_County
9N 3E 16-1 1950-56 W 39.66 11-23-51  dry summers 51,74 12-24 dry surmer Often dry in summer
St. Joseph County
-22-53
65 11w 18-1 1939-56 W + 2,90 2_12_233 5,70  9-27-47 + 1,58 5-18 2.60 9-14
Sanilag County
12N 13E 33-1 194B-56 W 15,45 4-25-51  23.42 2« 1.56 17.54 5-23 23,42 2- 1
Schooleraft County
45N 13W 16~1 1952-56 R 5,09 bul2e54 6,28  9-26-55 5,49 12.27 5.91 -5
Shiawesses County
5N 2B 16-1 1948-56 Q 17.28  5- 3-50 21,10 10-30-53 18,48 ?7-13 20,31 12-12
Washtenaw County
35 6E 16-1 1920-56 W e/, 2.5 2- -30 el,0 1. -27 o/, 0.6 5-16 5.19  10-20 ¢/ oatinated
16-2 194856 W + 2.00 6~30-51 15,31 8-30-53 0.83 5-30 10.80 9-20
3$ 7B 24-1 1943-45, 4956 . 5.79 1. 5-50 16.43 10-16-56 13,70 7-17 16,43 10-16
24-2 194345, 49-56 M 11.81 7-13-43 30,46 10-16-56 25.12 7-17 30.46 10-16
24-b 1943.45, 49-56 M 11,55 1- 5-50 31.68 10-16-56 26,55 7-17 31.68 10-16
245 1943-45, 4556 M 15.15 6- 6-45 34,12 12-17-56 23.12 6- 1 34.12 12.17
246 19Uy, 49-56 M 5.69 2-15-50 25,87 8- 2-56 20.28 7-17 25.87 8- 2
247 1955-56 M 23.47  12-29-55 36,05 10-16-56 34,59 6~ 1 36.05 10-16
4s 6E 9-1 1946-56 w 51,22 5-15-48 88,14 6-17-49 75.92 12-28 78.09 3-23
10-1 194656 W 61,48  6-12-53 88,27 7- 8-55  66.18 6-1 83,77 8-31
Wexfo +
24N 10W 22-1 1935-37, 41l-Uk, 4852, 55-56 A 140 8- 6-43 3,88 10-30-56 A - 3.88, 10-30-56
26-1 1935-37, 44, 4B-52, 55-56 A 0,99  3-27-36  3.15 10-30-56 A - 3,15, 10-30-56
28-1 1935-37, Ll-ib, 4B-56 Q 5,20 8- 6-43  3.36 1-11-56 8.07 417 9.36 1-11
36-1 1935-37, 4l-44, 48-52, 55-56 A 2,70 3-27-36 5.63 8-19-36 A~ 4,85, 10-30-56
24N 9W 19-1 1935~37, Wl-ik, 4556 Q 0.94 4=10-51 3.7 8-19-36 1.24 417 1.99 10-30
27-1 193537, 414, 49-53, 5556 A 0.00 3-21-50 dry 140-“2; A - dry , 10-30-56
10-30-5
21N 11w 13-1 1948-56 Q 46,28 6- 5-52 49,78 418456 48,73 10-25 49.78 418
21N 9W 4-1 1945-56 Q 19.99 7~ 6-53  23.24 2-14-51 21.01 -1 21,96 10-30
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