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GENERAIL GEOLOGIC SETTING

This report presents the results of a general geclogic and hydrogeo-
logic investigation of an area affected by proposed US 131. The study was
made by F. J. Chenier, Geologist, Testing Laboratory Section, at the re-
quest of J. H. Raad, Supervisor, Environmentzal Liaison Unit, Transpor-
tation and Planning Division, to aid in evaluating the environmental impact
of the proposed highway.

Information Sources

The environmental geclogy of the US 131 project area was partially de-
termined from Michigan Department of Natural Resources maps and pub-
lications. The surface drainage was obtained from U.S. Geological Survey
topographic quadranges and the soils information is from U.S8. Department
of Agriculture Soil Survey Reports. This information was plotted on the
various maps included in this report. Figure 1 is a general location map
of the area under study.

GENERAL GEOLGOGY

The geographical areaunder study for proposed US 131 lies in the cen-~
tral uplands of Michigan's lower peninsula. The various geomorphic fea-
tures which make up the surface geology of the area were formed as a re-
sult of glaciers that once covered the northeastern United States, including
Michigan. Although several ice invasions occurred, present topography
resulted almost entirely from the most recent invasion, the Wisconsin Gla-
cier.

In Michigan, this glacier was made up of four different lokes which
converged together covering the entire state. The area under study was
affected by two of these; the Michigan and Saginaw Lobes, which deposited
athickcoverof glacialdrift. A generalized distributionof the various land-
forms left by this glacier within the proposed corridor and its surrounding
area, are shown in Figure 2.

The landforms and their major features are given below.
Moraines

Moraines are deposits of unsorted glacial debris, usually in ridges,
and formed at the margin of an ice sheet where melting is equal to flow.
They are characterized by rugged topography, often high relief, and mark
the borders of an ice lobe. Because of their high relief they are usually
well drained. The corridorunder study is located in an interlobate morai-
nic area where the moraines of two different glacial ice lobes have been
deposited. The moraines west of the Muskegon River valley and the Her~
sey River were deposited by the Michigan Ice Lobe while those to the east
were deposited by the Huron Ice Lebe.



Ground Moraines

Ground moraines are level to gently undulating plains of unstratified
glacial drift spread outbehind the moraines. Their relief is usually under
20 feet. They are composed of a mixture of clay, silt, sand, and gravel
with occasional boulders. Because of their moderate relief they are us-
ually well drained, but often contain closed, local swampy depressions.

Outwash Plains

Outwash plaing are level to gently undulating plains composed of sorted
and stratified sand and gravel deposited, usually on ground moraine, by
water flowing from the edge of the melting glacier. They are important
sources of sand and gravel. Due totheir porous nature, they are generally
well drained. They may contain lakes which are often indicators of water
table elevations.

Glacial Drainageways

Glacial drainageways are channels or valleys which were formed by
the glacial meltwaters. The Muskegon River along with two of the major
tributaries, the Little Muskegon and Hersey Rivers, lie inold glacial drain-
ageways which are within the study area. These old valleys are often much
larger than the present rivers. Like outwash plains they can be important
sources of sand and gravel.

MINERAL RESOURCES

Several sand and gravel pits are scattered throughout the study area.
Most of these are located in the granular deposits of the old glacial drain-
ageways and outwash plains as can be seen in Figure 1.

Throughout the entire corridor, many wells have been drilled for gas
and oil. The majority of them are either dryor have been abandoned. Most
of the active wells are located just south of Paris in Green Township and
north of Reed City in Lincoln Township (Fig. 1).

SOILS

Within the study area a wide variety of soil types have been recognized
and mapped. However, only abrief lock at soils will be made here for pur-
poses of this report. Ingeneral, withinthe study area, composition of sur-
face deposits can be correlated with surface features. In other words cer-
tain soil types are characteristic of certain glacial landforms.



The soils here are divided into four different classifications based on
soiltexture. They are:granular, granular-cohesive, cohesive, andorganic
soils. The granular soils comprise the outwash plaina and glacial drain-
ageways. These soils are porous and drainwell. They are basically com-
posed of granular water-sorted materials, chiefly sand and gravel. The
different soil series which predominate within these glacial landforms are
Plainfield, Kalkaska, Rubicon, Grayling, and Ottawa Soils Series. Gener-
ally they are deep sandy soils which may possess a deep water table.

The granular-cohesive soils comprise the moraines and ground mor-
aines. Granular-cohesive soils are various mixtures of sand and clay. The
cohesive soils are composed basicaliyof clays. The soil series which pre~
dominate in these surface features are Isabella, Montcalm, McBride, Colo-
ma, Kent, and Nester Soils Series. They vary from being well to poorly
drained and range from highly granular to highly cohesive in texture.

Next to be considered are the organic soils. They are found through-
out the corridor and do not necessarily correlate with certain glacial sur-
face features, such as moraines or outwash plains as the s0il series men~
ticned above. Organic soils are characteristic of the poorly drained lands
and are composed of deposits of mucks ard peats. The organic deposits
found here are classified as Houghton, Carlisle, and Carbondale Mucks,
and Carbondale and Greenwood Peats.

Treating the eorridor as a whole, the soils are generally of a granular
nature with many areas of organic soils included.

SURFACE WATER

The area under study is drained by the Muskegon River system except
for the extreme northern end of the corridor, which is in the Pine River
system. The Muskegon River, the most predominant drainage feature of
the area, lies in an old glacial drainage channel whose width varies from
one to three miles,

The river itgelf, within the corridor, varies from a few hundred feet
to approximately one-half mile in width, where its waters have been im-
pounded by a dam. The river has floodplains which for the most part are
fragmentary and extend intermittently along the river channel, alternating
from one side to the other asthe river meanders. The river is dammed at
one place within the corridor, at Rogers Pond. The impounded water cov-
ers the lowlands for some distance upstream.

The Little Muskegon and Hersey Rivers are the major tributaries of
the Muskegon River in this region. For the most part their river valleys
are:narrow and contain few floodplains. The Hersey River has impounded
waters at two different places in the vicinity of Reed City. Along with the
major rivers already mentioned, many creeks and intermittent streams
contribute to the drainage system of the area.



The land withinthe corridor is well to poorly drained with swamps and
wetlands scattered throughout most of the area. There are two areas of
extensive swamp and wetlands. The first is in Aetna Township, the other
is scattered throughout Lincoln and Le Roy Townships (Fig. 3V. These large
areas of poorly developed drainage are due to the porous nature of the gran-
ular surface deposits, a youthful stage of drainage development, and also
are depressions inthe topography which often extend below the water table.

Several lakes are characteristic of the study area. They, like the
swamps, are depressions in the topography which extend below the water
table. Most are intermingled between the swamps and wetlands, and con-
tain neither inlet nor outlet. The relatively recent exposure of the State
beneath glacial ice partly explains why there are many areas of extenSWe
swampland and ponded waters,

GROUND WATER

The water table within this region is a subdued replica of the surface
topography; that is, it is higher beneaththe hills and lewer beneath the val~
leys. The water table lies at a fairly shallow depth throughout most of the
area and is generally within 100 feet of the surface.

The water table is somewhat irregular because of the slow rate of flow
due tofriction betweenthe water andsoil particles; that is, the water table
cannot flatten out quickly enough to offset the continued addition of water
from above. Undergroundwater tends to flowfrom higher elevations con the
water table toward the lower. The rate of flow is highly variable depending
upon the water supply gradient and the permeability of the underground
materials. Granular materials such as sand and gravel have a high per-
meability and are capable of a high rate of internal drainage, while clays
are of very low permeability and have a low rate of ground water flow.

Withinthe corridor are several ground water highs, or recharge zones,
which are areas where ground water supplies are replenished. A contour
map showing the regional water table elevations for the area under study is
shown on Figure 4. The regional movement of ground water is shown by
the arrows on the map.

ANALYSIS OF GECLOGIC AND HYDROGEOLOGIC
IMPACT FACTORS

Mineral Resources

Several gravel pits are scattered throughout the corridor as may be
seen in Figure 1. Most of them are developed in the old glacial drainage-
ways and outwash plaing. Discretion should be used in freeway alignment
S0 as not to cover major deposits which would prevent them from heing
mined.



Rare Fossil Oceurrances

Rare bedrock fossil beds are of nosignificance here because of the thick
coverof glacial drift found in the area. Rare fossils are occasicnally found
in the glacial drift throughout Michigan. Excavations agsociated with high-
way construction have unearthed many significant remains of flora and fauna
that would otherwise have gone undetected and would therefore have a posi-
tive impact.

Soils Impact

Highways have significant impact upon certain soil types. Of major
coneern are the granular soils which make up the outwash plains and glacial
drainageways. These soils are susceptible to wind erosion where vegeta-
tion has been removed. The granular soils of the moraines and ground
moraines are included within this group. Preventive measures should be
taken toeliminate wind erosion to granularsocils which have been disrupted
by highway construction,

Surface Water Impact

Highway crossings of rivers, streams, swamps, and wetlands can have
gignificant impact and should be minimized wherever possible. Freeways
crogsing these open-water areas can adversely affect water quality in the
proximity of the highway, during and afier construction. These sensitive
areas are susceptible to pollution from highway deicing and maintenance
programs. '

The many natural streams and rivers of the study area should be left
undisturbed as much as possible., Narrowing and deepening them should be
avoided unless modifications can prove to be beneficial. Care should be
exercised to minimize siltation during and after construction as the sedi-
ment will affect the river. Of major concern are the effects of construct-
ing a freeway over the Muskegon and Little Muskegon Rivers. The pro-
blems that may arise here are siltation and disruption of the natural flow.

Wherever alignments through any of the sensitive areas mentioned a-
bove cannot be avoided, certain precautions should be taken to prevent
surface waterdegradation. They are:

1} Highway embankment materials should be prevented from surface
erosion and causing siltation of rivers and streams.

2) Highway embankments through swamps and wetiand should be con-
structed so as not to disrupt their natural flow or drainage. The permea-
bility of the embankment should be as great as that of the swamp or wetland
itself.

3) The drainage for highway runoff should he designed tc minimize
water pollution from winter deicing chemicals.

e



Ground Water Impact

Highway construction and maintenance can have impact upon ground
water quality. Impactis mostsevere inareas where highways pass through
ground water recharge zones. Two recharge areas exist within the corri-
dor. The first is in Aetna and Mecosta Township, the other is in LeRoy
Township at the northern end of the corridor as seen in Figure 4.

Recharge areas are considered to be sensitive because infiltration of
pollutants intothese zones could mean degradation of ground water quality.
Chemicals for deicing, defoliation, andfertilization programs are of major
concern. These chemicals can be picked up by surface waters in the prox-
imity of the highways andenter the ground water, the result of which could
be the degradation of ground water quality. Every effort should be made to
avoid alignment through these recharge areas.
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FIGURE 2
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