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GENERAL GEOLOGIC SETTING

This is apreliminary reportpresenting the results of a detailed geolo-
gic and hydrogeologic investigation of the area affected by the four proposed
US 127 alternate routes, The study was made by R, W, Noyce, Geologist,
Testing Laboratory Section, and T, A, Herbert, Geologist, Research Labo-
ratory Section at the request of J, H, Raad, Supervisor, Environmental
Liaison Unit, Transportation Planning Division to aid in evaluating the en-
vironmental impact of each of the four US 127 alternates.

Information Sources

The environmental geology of the US 127 project area was partially
determined from surface formation maps in Michigan Department of Natu~
ral Resource reports by Helen M, Martin entitled, "Outline of the Geologic
History of Lenawee County,' and "Outline of the Geologic History of Hills-
dale County.' This information, along with data obtained from field inves-
tigations, was plotted on base maps and is presented in Figures 1 and 2.
The surface drainage information was obtained through field investigation
and from USGS topographic quadrangles (Fig. 3). Subsurface information
- ondrift thickness, bedrock and ground water was obtained from water well
and oil well drilling records andis presented in Figures 4 and 5, Soils in-
formation was obtained from U, S, Department of Agriculture maps of Jack-
son, Hillsdale, and Lenawee County, Figure 6 is a composite soils map
for the project area. All of the above geological information was supple-
mented by a series of 21 continuous flight auger borings conducted by the
Geophysical Unit of the Michigan Department of State Highways. Geological
cross sections A-A' through F-F' were constructed from this information
(Figs. 7 through 12). Thelocations of these borings are plotted on Figure 1.

Figure 13, the "Environmental Impact Map''is the graphical presenta-
" tionof the geological and hydrogeological interpretations made for this pro-

ject,

Surface Formations

The US 127 project crosses a glaciated region having a relief of less
than 100 ft, The geomorphic features of an area traversed by the proposed
routes are typical of a recessional interlobate glacial system, In general,
the glacier at this location was stagnant and melting at a fast rate with the
subsequent abundant meltwater being responsible for the deposition of many
of the landforms in the project area,



The hills and ridges in the southernand westernportion of the area are
interlobate moraines that formed at the margin of the re-entrant Saginaw
and Huron-Erie ice lobes during which the rate ofadvance of theice equalled
the rate of ablation, This stagnantice front position resulted inthe deposi-
tion of a till ridge (moraine) along the glacier's terminus. Till has been
described as unstratified rock debris that has a wide range of textural grain
sizes. However, the term till has a broad application and its composition
actually represents whatever size and type of rock debris entrained in the
ice at the time of melting,

As theproject is in aninterlobate area with one ice lobe having moved
southwest from the Saginaw Bay region and another west from the Huron
and Erie lake basins the lithologic composition (rock composition) of the
moraines is variable. Glacial debris from the Saginaw Lobe generally has
a higher percentage of sandstone which has been derived from local bedrock
outcrops of sandstone, The Hurcon-Erie Lobe deposits have a somewhat
higher percentage of limestone, The lithologic difference is reflected in
the soil types that have developed on these differing parent materials,

The major portion of the US 127 project lies on a gently undulating
ground moraine extending from northof Vicary Rd to just north of Ackerson
Lake (Fig, 2). The till of the ground moraine is predominantly a gravelly
clay or gravelly clay loam, The ground moraine appears to have been a
product of the Saginaw Lobe because of the abundance of sandstone erratics,

During the time of formation of the ground moraine, meltwater was
channeled in sediment-laden streams known as glacial drainageways (Fig.
2). Where these streams meanderedback and forth overa broad, flat plain
the resulting deposits of stratified sand and gravel are known as outwash
plain or, more simply, as outwash, The outwash, due to its granular tex-
ture, has good drainage characteristics and may serve as a ground water
intake area and as an aquifer for ground water.

An outwash plain extends north of the previously described ground mor-
aine at the north end of the project area, Glacial drainageways cut through
the ground moraine to the south, The Grand River now occupies segments
of these drainageways,

Associated with the outwash deposits is another geomorphic feature
known as an esker, The Blue Ridge Esker, as it is known locally, is a
ridge of sandand gravel that formed in jce~walled channels and/or tunnels
inthe stagnant, melting glacier, The Blue Ridge Esker is located on a NE-
SW line extending from Center Lake to Skiff Lake, Gravel mining is being
carried out at several locations alongthe esker at a rate that will probably
remove most of the remaining material by the time US 127 is constructed,



Soils

The soils of the prOJect area reflect their’ glacial origins in that they
exhibit a lack of uniformity in texture, structure, ehemrcal natdre ferti-
lity, and moisture relations (Fig. 6). o B I

The soils associated with the morainic hills in the southern part of the
project area evolved from a parent material deposited by the Huron-Erie
Ice Lobe. The major soil series are Miami and Hillsdale, These well-
drained soils series consist mostly of loams and sandy loams with a high
lime content. Internal drainage is moderate to poor and surface runoff is
medium to rapid. .On steep slopes these soils are subject to water erosion,

The soils developed on the moraines inthe western portion of the study
‘area consist of the Hillsdale, Bellefontaine, Coloma series and reflect the
more granular nature of materials deposited by the Saginaw Ice Lobe, The
' Bellefontaine Soil Series is the more granular series with' a sandy loam cap
overlying sand and gravel with pockets of silt and clay. The Bellefontaine
Series is also associated with soils on the Blue Ridge Esker, The Belle-
fontaine and Hillsdale soils are very susceptible to water erosion and gully-
ing in steep slopes. The Coloma soils are well-drained deep sands relatively
low in water-holding capacity and are subject to wind erosion when ground
cover is removed

The soils north of Vicary Rd are composed mostly of sandy loams de-
rived from ground moraine and outwash deposits, The soil of the Hillsdale
Series (ground moraine origin) is well drained and contains a largepropor—
tion of sandstone fragments. = Soil characterized by sandy loam underlain
by stratified sand and gravel (outwash origin) is gr ouped in the Fox Soil
Series which is a well-drained soil,

Soils developed in the poorly drained swamps or in closed or partially
closed ponded basins consist of fine textured and organic materials and are
classified as Carlisle and Houghton Muck and Rifle Peat Soils Series, These
soils have accumulated and developed in a permanently wet environment,

The Carlisle Series can occur on outwash plains and old glacial drain-
ageways in which the underlying mineral soil could be granular, - The most
extensive areas are closed depressions in moraines and ground moraines,
In this situation, the underlying materials could be clays and loams,

The predominate organic soil series m ‘the study area is R1ﬂe Peat,
This soil ser1es is widely dlstrlbuted in 1rregu1ar areas in assomatlon with
drainageways as well as in closed depressions on ground moraines and
moraines. The composition at the mineral substratum is variable,
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The major portion of the corridor lies north of the topographic divide
in a watershed that serves as the headwaters of the Grand River. The Grand
River inthis area hasa shallow granular channel with alowvolume of water,
In someplaces the channelis hard to define from the swamp through which
it flows. The absence of a well-defined channel and flood plain for the Grand
River is due to the relative youthfulness of the river at this location, the
granular nature of adjoining soils, the low relief of the area, and the near-
ness to the river's point of origin, A maximum water elevation could not
be obtained because of the lack of stream gaging stations on this part of the
river., Likewise, waterquality parameters were not available, The areal
extent of the flood plain, shown in Figure 3, was derived from local inqui-
ries and field observations, The large swamps adjoining and presently
drained by the Grand River serve as a flood plain in a time of exceptionally
high water. Surface runoffand ground water in this drainage basin eventu-
ally discharges into Lake Michigan,

Surface runoff in the drainage basin south of the topographic divide sup-
plies Goose Creek, a narrow, shallow stream with little or no flood plain,
This stream is a tributary of the River Raisin which flows into Lake Erie,
There are no stream gaging stations on Goose Creek and information con-
cerning high and low water levels and water quality parameters was not
available,

Ground Water in the Glacial Driit

Most of the ground water information was obtained from drilling records
on file at the Department of Natural Resources, Geological Survey Division,
This information, along with ground water information gathered during the
Highway Department's continuous flight boring program, has been plotted
on cross-sections A-A' through F-F', The geographical locations of the
wells and borings are presented in Figure 1, Where possible, water sam-
ples were taken from auger holes for chloride analysis.

The topographic divide, across which all four of the proposed US 127
alternates traverse, is also the approximate phreatic (ground water)divide,.
North of the divide the direction of ground water migrationis northwesterly,
" The relative imperviousness of the clay till of the ground moraine in the
northern portion of the project area limits ground water migration to the
more porous channels formed by the outwash and glacial drainageways.
This condition of a relatively thin non-porous drift is responsible for most
of the water wells north of the divide being completed in the bedrock, The
clay till also acts as an aquiclude (ground water barrier) and prevents the
migration of water into or out of the porous bedrock,



South ofthedivide, groundwater conditions are significantly different,
The more granular moraines allow a relatively free movement of ground
water, This migration is in the southeasterly direction into the watershed
of the River Raisin, The fragmentary nature of an impervious clay layer
lying directly on top of the bedrock, south of the divide, allows some infil-
tration of the ground water into the bedrock,

At 11 of the 22 auger boring sites (Fig, 1), water samples were taken
and analyzed for chloride (Table 1), The chlorideion levels in the samples
ranged from 10to 554 ppm. Only the 554 ppm value at site B-1 at the cor-
ner of Vicary and Jackson Roads exceeded the 250 ppm limit for potable
water, This high value at site B-1possibly reflects the use of de-icing salt
by the Jackson County Road Commission since the boring was made in the
roadside ditch,

TABLE 1
Sample Site Chloride, ppm Cl
B-1 554
B-2 145
B-6 12
B-8 172
B-9 24
B-10 183
B-12 154
B-15" 10
B-16 106
B-18 20
B-20 50

Ground Water in the Bedrock

A majority of the water wells in the area under study are artesian and
are completed in the underlying sandstone bedrock., Figure 5 shows a map
of the artesian water surface constructed by contouring the static water
level in tightly cased wells tapping the artesian bedrock aquifer, This ar-
tesian water surface indicates that there is a general water migration te
the northwest. -

The existence of an artesian condition for this bedrock aquifer through-
out most of the study area is indicated by a piezometric surface that rises
above the confined body of the aquifer., Where the elevation of the piezo-
metric surface is greater than the land elevation (Figs. 7 through 12), the



conditions are satisfied for a flowing well, This condition exists at several
places in the study area as indicated by a number of existing flowing wells
shown on Figure 5,

Areas ofpossible ground water recharge to the bedrock artesian aqui-
fer areindicated by mounds in the piezometric surface, Apossible recharge
area is indicated in the southwest corner of the study area (Fig., 5). This
is a low area north of the morainic ridges with numerous closed depres-
sioas. The glacial drift thickness in this area is less than 40 ft (Fig, 4).
Water well logs for the area indicate that the glacial drift is granular and
that any clay layer that wouldact as a barrier to water infiltrating the bed-
rock is discontinuous,

A mound in the water surface north of the village of Liberty indicates
some recharge infiltration is probably taking place, A water well record
in this area shows thatthe drift is granular and that there is an absence of
an impervious layer above the bedrock aquifer, The general drift thick-
ness map, Figure 4, indicates anapproximate thickness of 65 ft, The mor-
aines to the immediate south of this low area provide water in the form of
runoff and localized subsurface drainage,

A small amount of water infiltration is indicated south of Clark Lake.
Thisis anarea of clayey till with a thickness of less than 50 ft, Water well
records indicate that there are some granular areas, with the main area of
recharge probably to the east of the study area,

ANALYSIS OF GEOLOGIC AND HYDROGEOLOGIC
IMPACT FACTORS

Surface Water Crossings

The major impact of highway stream crossing includes pollution due to
increased sedimentation during and after construction and degrading of water
quality by undiluted surface runoff from de-icing programs, and accidental
spillage from tankers or motor vehicles, Depending upon the circumstances,
these pollutants could cause significant harm to stream ecology. The final
location of the roadway should be such that the possibility of major detri-
mental impacts at stream crossing points are remote.

Several other factors associated with stream crossings could be consi-
dered minor impact factors. These would include channelization and con-
striction of the natural channel and the subsequent reduction of floodplain,



This would have the effect of reducing the flood water storage potential of
the stream. ‘ C o ‘

The four proposed alternate alignments cross several streams where
the hydrologic impact would be major, They will be discussed as they are
plotted on the map of environmentally sensitive areas (Fig. 13).

The Jefferson Rd crossing and interchange is considered an area of
major hydrologic impact, Alternate alignments A and D are identical in
their point of crossing atJefferson Rd, The possibilities of pollution stem-
ming from accidental spillage or heavy de-icing salt applications on the
southern quadrant ramps is unusually high for Alternates A and D. Alter-
nate C parallels the existing roadway of US 127 and directly crosses the
Grand River with the Jefferson Rd interchange occurring very near the
river. The impact of this crossing is major, Alternate B crosses the
Grand River directly, 0.2 miles north of the interchange at Jefferson Rd.
The interchange would cross a small intermittent tributary creek of the
GrandRiver. The interchange on this alignment lies further from the Grand
River than those for Alternates A, C and D, The increased distance from
the river of the interchange, and the direct river crossing, allows this al-
ternate to be given a minor impact rating at this location.

The alignment of Alternate B, however, does have major impact im-
mediately north of the Jefferson Rd area where it crosses the Grand River
once more and parallels it for more than one~half mile on the west edge of
the right-of-way, This swamp crossingin such close proximity tothe river
would have major impact because of the possibility of uncontrolled stream
sedimentation and the chance of liquid spillage entering the river along this
stretch, :

The proposed alignments of combined Alternates A and D cross the
Grand River again approximately one-halfmile north of Weatherly Rd. The
crossing atthis point will be ata narrow pointin the channel, having minor
impact on the stream.

South of the Grand River approximately one mile, Alternates A, C, and
Dcross asmall unnamed, intermittent stream, The crossingwillbe direct
and there is a narrow flood plain, The impact at this crossing is rated as
minor. Alternate B crosses the same stream approximately one mile to
the east of this location, also at a point where minor impact is predicted.

A stream-crossing over Goose Creekis madeby Alternates A and B at
a point just east of existing US 127, Both alignments have a nearly direct
crossing over this stream at a point where minor environmental impact is
predicted, ‘ '



Wetland or Swamp Crossings

The major hydrogeologic impact of highways crossing wetlands or
swamps occurs when highway embankments reduce the amountof river Mood-
plain and increasc the possibility for upstrcam {looding, When swamps arc
not associated with river floodplains, it is possible to contaminate the ground
water from liquid spillage or from de-icing programs. Swamps and wet-
lands in most instances are merely visible surface extentions of the ground
water system and provide a ready avenue for contaminants through recharge.

Of minor impact would be the possibility of blocking natural ground
water movement by swamp backfill or displacement with granular material,
In Michigan, the specifications for swamp backfill material is such that the
permeability of thefill is greater thanthe surrounding muck or peat, This
would preclude the possibility of detrimental impact on ground water move-
ment in swamps and wetlands,

A wetland crossing thatis given a major impact rating occurs on pro-
posed alignment A where the Ayers Rd interchange is located, This wet-
land crossing is of major concern hecause of its close proximity tothe Grand
River; moreover, itcrosses atributary ofthe Grand, that flows from Ham~
mer and Peter White Lakes, with the roadway and two ramps. The cons-
truction of interchange structures and connecting ramps will be in an area
of extensive swamp deposits classified as Rifle Peat. The primary reason
for major concern will be the possibility of increased siltation in the Grand
River,

A wetland crossing on Alternate B, one mile north of the county line,
is alsogiven amajor impact rating because of itslength (approximately one
mile)and the possibility thatthis areais alsoa ground water recharge zone,
The possibility of accidental spillage of contaminants could effect ground
water quality in the immediate vicinity.

Alternatealignments A, C, and D cross the westward extension of this
muck area ata much narrower spot and for this reason the impact of these
alignments is rated minor,

Twominor rated wetland crossings occur on Alternate B approximately
one mile southwest of Ackerson Lake, These crossings are of a minor im-
pact because of their small size and apparent isolation from the ground
water system, ‘



Ground Water Recharg: Zones

The crossing of areas of ground water recharge that are otherwise not
recognized as swamps or other surface cxpressions of the ground water
table arealso consideredto be of major impact. These would include por-
ous zones through which surlace water percolates into either glacial drift
or bedrock aquifers, Contaminants in the runoff water from highways will
pollute the ground water if suitable prccautions are not taken,

The only recharge iirea of significant impact, other thanlakes, streams,
or swamps, is in close proximity to Alternate A, This area was given a
major impact rating because this porous zone recharges the underlying
sandstone from which most of the wells in the vicinity draw their water,
Contamination of this area by accidental spillage or from de-icing salts
should be avoided,

Soil Erosion

Soil erosion and the subsequent disfiguration of the landscape and stream
siltation are generally regarded as having minor geological impact, consi-
dering modern construction practices, Clearing and grubbing, excavation,
filling, and other construction activities are usually immediately followed
by a program of reseeding and sodding, Steep cut slopes, embankments,
ditches, and other areas subject to wind or witer erosion are sodded as
soon as possible after final grade is obtained. \ll other areas are seeded,

There are no areas where soil erosion she 1ld be given special consi-
deration for any of the four alternate routes. T -e locations where the pos-
sibility of soil erosion could occur would haveimpact as rated under either
the prior categories of stream crossings or wetland crossings.,

Minaral Deposits

Highways crossing mineral deposits have geological impactif the loca-
tion of the roadway blocked the removal of the mineral from the deposit,
In the study area, only two types of deposits could be affected: non-metal-
lic bedrock deposits such as limestone or sandstone, and glacial deposits
of sandand gravel, The demand for either type, combined with their gene~
rally abundant supply, nake this of minor impact,

The Bluc Ridge Esker is the only mineral deposit of economic signifi~
cance affected by this rroject. The geological impact is rated minor be-
cause most of the depos: thas already beenremoved or, at the present rate
of mining, should be re noved by the time the project is constructed,

-10-



Rare Fossil Occurrences

Highway construction through fossil beds in bedrock formations and
muck deposits in more recent glacial formations is considered to be of minor
and favorable geological impact, Excavations into the underlying rock or
glacial drift strata are the only way exposures of rare fossils are found,
The highway program in Michigan has significantly aided the scientific in-
vestigation of the most recent geological events of the Pleistocene epoch,
Excavations associated with construction have unearthed many significant
remains of flora and fauna that would otherwise have gone undetected.

SUMMARY

The purpose of this study was not to choose the best alternate route to
be constructed across the area on the basis of geologic and hydrogeologic
factors, but rather to delineate areas where special consideration should
be given in the design and construction stages. The general rating of each
factor for the four alternates is presented in Table 2.

TABLE 2

Degree of Impact*

Geologic and Hydrogeologic Factors

Alt, A | Alt, B | Alt, C | Alt, D

Surface water crossings major  major major major
Wetland or swamp crossings major major minor . minor

Interference with ground water recharge zones major minor minor minor

Soil erosion minor minor minor minor
Mineral deposits minor minor minor minor

Rare fossil occurrences (positive) . minor minor minor minor

* All impacts considered negative unless otherwise noted,

Alternate A poses possible significant impact on the ground water re-
charge area located west of existing US 127, near the Jackson-Hillsdale
County Line, This problem is reduced or eliminated in Alternates B, C,
and D by their locations eastward, away from the recharge area, Alter-
nate Bposes the least problem because of its remote location and direction
of surface and ground water movement southeastward away from the re-
charge area,

The large swamp between White and Liberty Roads is traversed by all
four alternates with varying impacts, Alternate B, with the longestcros~
sing, would exert the greatestimpact, Alternates C andD cross the swamp

-11-



ata narrowpoint alreadytraversed by the existing US 127 roadway embank-
ment, Alternate A crosses theswamp ata narrowpoint and then runs along
the east edge of the wetland for approximately one-half mile, thus making
more of an impact than Alternates C and D,

The Jefferson Rd-Alternates A, C, and D Interchange occur at the
Grand River crossing. Degradation ofthe river water by undiluted surface
runoff, from de-icingprograms and accidental spillage of contaminants, is
the greatest threat posed by this situation. Another problem is possible
stream siltation caused by construction of an interchange at a river cros-~
sing, These impacts arereduced in the Alternate B alignment because the
interchange occurs one-half mile south of the Grand River crossing. This
would allow a dilution of the surface runoff and deposition of sediment before
entering the river.

North of Jefferson Rd, Alternate B has major impact because of the
long swamp crossing and parallel proximity of the roadway to the Grand
River, This situation is avoided in Alternates A, C, and D,

Alternates B, C, and Davoid the major impactassociated withthe con-
struction of the Ayers RdInterchange of Alternate A through a large swamp
deposit, Contaminants resulting from maintenance of this facility, and
contained in surface runoff, will add to the pollution of the Grand River.

Alternate D causes the least impact on the geologic and hydrogeologic
conditions of the study area. This alternate avoids the significant problem
caused by the nearness of Alternate A to the recharge area. It also avoids
the serious impactof the Alternate A~Ayers Rd Interchange, By using the
same alignmentas Alternate A between Jeffersonand Loomis Roads, Alter-
nate D avoids the impact problems of Alternate B, Alternate D would re-
quire less service road construction than Alternate C, The Jefferson Rd
Interchange impact could be reduced through design and construction con-
trols,

The impact of this route on any sand and gravel deposits that it may
cross is minor because of the large number of deposits available in the
‘area. There areno stone quarries inthe areatraversed by this route, The
limited demand for the type of stone from the underlying bedrock forma-
tions, and the thickness of the drift, makes mining uneconomical and the
impact for all alternates is minor,

Any deposits containing rare fossils that are unearthed during con-

struction of any of the four alternates would be considered of positive impact,
No known deposits occur in this area, however,

-12-
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JACKSON COUNTY

HILLSDAL

1

Bellefontaine
sandy loam

AND
E COUNTY

LEGEND

Berrien Hillsdale
loamy sand sandy loam
Hs
Brady Hillsdale
sandy loam loam
By H
Brookston
loam

Shallow phase

Brookston Miami
clay loam loam
Bc
Newton
loamy sand

Conover Plainfield
loam loamy sand

Q_

P

SYMBOL

AaA

BaA
BbA
B8bB
BbB2
BcA
BcB
BcB2
BcC
BdA
BeA
BfA
BiA2
BB
BfB2
BrA
BhA
BkA
8mA
BnA
BnB
BoA
BpA

CaB
caB2
CbA
CbB
CbB2

CoA

FbC2

FcB

Fox Carlisle
sandy loam muck
Cm
Fox Greenwood
stony loam peat

Fox Houghton
loam muck
Fl
Genesee
sandy loam

LENAWEE
COUNTY

NAME

Adnian muck, 0-3 percent slopes

averwashed, 0-3 percent slopes
0-3 percent slopes
3-7 percent slopes

Barry sandy loam,
Berrien loamy s2and,
Berren loamy sand,

Berrien loamy sand, 3-7 percent slopes, moderately eroded
Berrien sandy loam, 0-3 percent slopes
Berrien sandy loam, 3-7 percent siopes
Bernen sandy loam, 3-7 percent slopes, moderately eroded

Bernen sandy loam. 7-15 percent slopes
Berville loam, 0-3 percent slooes
Berville sandy loam, 0-3 percent
Blount loam, 0-3 percent slopes
Blount loam, 0-3 percent slopes, moderately eroded
Blount loam, 3-7 percent slopes .
Blount loam, 3-7 percent slopes, moderately eroded
Biount loam and Pewama clay loam, 0-3 percent slopes
Brady sandy loam, 0-3 percent slopes

Brady and Macomb loams, O-3 percent slopes
Brady and Macomb sandy loams, 0-3 percent
Bronson sandy loam, 0-3 percent slopes
Bronson sandy loam, 3-7 percent slopes
Brookston loam, 0-3 percent slooes
Brookston loam, overwashed, 0-3 percent

slopes

slopes

slopes

Cadmus loam, 3-7 percent siopes

Cadmus loam, 3-7 percent siopes, moderately eroded
Cadmus sandy loam, 0-3 percent slopes
Cadmus sandy loam, 3.7 percent siopes
Cadmus sandy loam, 3-7 percent slopes,
Cadmus and Blount loams, 0-3 percent slopes

Carlisle muck, 0-3 percent slopes.

Colwood very fine sandy foam. 0-3 percent slopes

Colwood and Wauseon fine sandy loams, 0-3 percent slopes
Conover ioam, 0-3 percent siopes

Conover foam, 3-7 percent slopes

Conover foam, 3-7 percent siopes, moderately eroded

moderately eroded

Edwards muck, 0-3 percent siopes

Fox cobbiy gravelly loam. 0-3 percent slopes
Fox cobbly gravelly joam, 3.7 percent slopes
Fox cobbly gravelly foam, 7-15 percent slopes,
Fox loam, 0-3 percent slopes

Fox loam, 3-7 percent slopes

Fox loam, 7-15 percent slopes

Fox loam, 7-15 percent slopes, moderately eroded
Fox sandy loam, 0-3 percent slopes
Fox sandy loam, 3-7 percent slopes

maderately eroded
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SYMBOL

AaA

BaA
BbA
BbB
BbB2
BeA
BcB
BcB2
BcC
BdA
BeA
BIA
BfA2
Bfg
BiB2
BeA
BhA
BkA
BmA
BnA
BnB
BoA
BpA

CaB
CaB2

Gha

HaB
HaC2
HbA
HcA
HdA
Hea
HiA

[ETY
1aB

KaC
KaC2?
KbC
KeC2
KdA
KeA
KeB
KiA
KegA
Laa
Lba

MaA
MbA
McA
MdA
MdB
MdB2
MdC
MdC2
Md02
MeD
MeD2
MeE
MIC3
MfD3
MgD3
MgE2
MhA
MhB
MhB2
MhC
MhC2
MhD
MhD2
MhE
MkB3
MkC3
MkD3
MKE2
NaA
NaB
NaB2
NEBB
NpB/

OaA

WdA

LENAWEE |
COUNTY “

NAME

Adrnian muck, 0-3 percent slopes

Barry sandy loam, overwashed, G-3 percent slopes
Berrien loamy sand, 0-3 percent siopes

Berrien loamy sand, 3-7 percent slopes

Berrien loamy sand, 3-7 percent siopes, moderately eroded
Berrien sandy loam, 0-3 percent slopes

Bernen sandy loam, 3-7 percent slopes

Berrien sandy loam, 3-7 percent siopes, moderately eroded
Berrien sandy loam. 7-15 percent slopes

Bervilie loam, 0-3 percent slopes

Bervite sandy loam, 0-3 percent slopes

Blount foam, 0-3 percent slopes

Blount loam, 0-3 percent slopes, moderately eroded
Blount loam, 37 percent slopes i
Blount loam, 3-7 percent slopes, moderately erodes
Biount loam and Pewamo ciay Joam, 0-3 percent slopes
Brady sandy loam, 0-3 percent slopes

Brady and Macomb loams, O-3 percent slopes

Brady and Macomb sandy foams, O-3 percent slopes
Bronson sandy loam, 0-3 percent slopes

Bronson sandy loam, 3-7 percent slopes

Brookston loam, 0-3 percent slooes

Brookston loam, overwashed, 0-3 percent slopes

Cadmus !cam, 3-7 percent slopes

Cadmus loam, 3-7 percent siopes, moderately eroded
Cadmus sandy foam, O-3 percent slopes

Cadmus sandy loam, 3-7 percent slopes

Cadmus sandy loam, 3-7 percent slopes, moderately eroded
Cadmus and Blount loams, 0-3 percent slopes

Carlisle muck, 0-3 percent siopes

Colwood very fine sandy loam, 0-3 percent slopes

Coiwood and Wauseon fine sandy {oams, 0-3 percent siopes -
Conover icam, 0-3 percent slapes

Conover loam, 3-7 percent slopes

Conover loam, 3-7 percent slopes, moderately eroded

Edwards muck, 0-3 percent slopes

Fox cobbly gravelly loam, 0-3 percent slopes
Fox cobbly gravelly loam, 3-7 percent slopes
Fpx cobbly gravelly loam, 7-15 percent slopes, moderately eroded
Fox loam, 0-3 percent siopes
Fox loam, 3-7 percent slopes
Fox leam, 7-15 percent slopes
Fox loam, 7-15 percent slopes, moderately eroded
am, 0-3 percent stopes
am, 3-7 percant slopes
-~Foxsandy loam, 3-7 percent slopes, moderately eroded —-
Fox sandy loam, 7-15 percent slopes
Fox sandy loam, 7-15 percent slopes, moderately eroded
Fox sandy loam, 12-25 percent slopes
Fox sandy ioam, 12-25 percent slopes, moderately eroded
Fox sandy (oam, 25+ percent slopes
ils, 7-15 percent siopes, severely eroded
, 12-25 percent slopes, severely eroded
., 25+ percent slopes, moderately or severely eroded
Genesee loam, 0-3 percent slopes )
Genesee sandy loam, 0-3 percent siopes
Genesee sandy loam, 3-7 percent slopes
Genesce and Eel loams, 0-3 percent siopes
Granby loamy sand. 0-3 percent siopes
Granby sandy loam, 0-3 percent slopes
Gntfin and Genesee loams, 0-3 percent siopes
Gnitfin and Sloan loams, 0-3 percent siopes
Griffin and Sioan sandy loams, O-3 percent slopes

Hdlisdale sandy loam, 3.7 percent slopes

Hilisdale sandy loam, 7-15 percent slopes, moderately eroded
Houghton muck. 0-3 percent slopes

Hoytwille clay loam and silty clay loam, 0-3 percent siopes

e mucky clay loam, 0-3 percent slopes

Hoytville clay loam ang Rimer sandy loam, 0-3 percent slopes
Hoytville and Wauseon loams, 0-3 percent slopes

Jonia foam, 0-3 parcent siopes
lonia loam, 3 7 percent siopes

le loam, 7-15 percent slopes

le ioam. 7-15 percent siopes, moderately aroded

le sandy lnam, 7-15 percent sinpes

le sods, 7-15 percent «inpes, moderately or severely eroded
Kerston muck and loams, 0-3 percent siopes

Kibbre and Colwood hine sandy loams, 0-3 percent siopes

Kibbie and Colwood fine sandy loams, 3.7 percent siopes

Kokomo and Barry loams, 0-3 cercent siopes

Kokomo, Barry, and Wallkili loams. cverwashed. 0-3 percent slopes

Lake borders
Lenawee siity clay loam, 0-3 percent slopes
Linwood muck, O 3 percent slopes

Macomb fine sandy loam, 0-3 percent slopes

Macomb sandy clay ioam and Hoytville rlay loam, 0-3 percent slopes

Maumee loamy sand, 0-3 percent slopes

Miami loam, 0-3 percent slopes

Miami loam, 3-7 percent slopes

l0am, 3-7 percent slopes, moderately eroded

{oam, 7-15 percent siopes

loam, 7-15 percent siopes, moderately eroded

loam, 12-25 percent slopes, moderately eroded

loam and Boyer sandy ioam, 12-25 percent slopes

loam and Boyer sandy loam, 12-25 percent slopes, moderately eroded

0am and Boyer sandy loam, 25+ percent siopes

, 7-15 percent slopes, severely eroded

soils, 15-25 percent slopes, severely eroded

and Boyer soils, 12-25 percent slopes, severely eroded

Miam: and Boyer soils, 254 percent slopes, moderately eroded

Morley loam, 0-3 percent siopes i
Morley foam, 3-7 percent siopes

Morley loam, 3-7 percent slopes, moderately eroded
Morley loam, 7-15 percent Slopes o
Morley loam, 7-15 percent slopes, moderately eroded

Morley loam, 12-25 percent siopes

Moriey loam, 12-25 percent slopes, moderately eroded

Morley loam, 25+ percent slopes

Moriey soiis, 3-7 percent slopes, severely eroded

Morley soils, 7-15 percent slopes, severely aroded

Morley soils, 12-25 percent siopes, severely eroded

Morley soiis, 25+ percent slopes, moderately or severely eroded

Nappanee silt ioam, 0-3 percent slopes

Nappanee s:t loam, 3-7 percent slopes

Nappanee siit loam, 3-7 oercent slopes, moderately eroded
Nappanee loam, 3-7 percent slopes

Nappanee loam, 3-7 percent slopes, moderately eroded

Ogden muck, 0-3 percent siopes

QOshtemo loamy sand, 0-3 percent slopes

Qshtemo loamy sand, 3-7 percent siopes

Oshtemo loamy sand, 3-7 percent slopes, moderately eroded

QOshtemo loamy sand, 7-15 percent slopes

Ottawa loamy sand, 7-15 percent slopes, slightly or moderately eroded

Palms muck, 0-3 percent siopes

Pewamo clay loam, 0-3 percent siopes

Pewamo mucky clay loam, 0-3 percent slopes

Piaintield and Bernen loamy sands, Q-3 percent siopes

and Berrien loamy sands, 3-7 percent slopes

and Ottawa loamy sands, 0-3 percent slopes

and Ottawa loamy sands, 3-7 percent slopes

and Ottawa loamy sands, 3-7 percent slopes, moderately eroded
Plamfield ang Ottawa loamy sands, 7-15 percent slopes

Plainfield and Ottawa loamy sands, 7-15 percent slopes, moderately eroded

Rifle peat, 0-3 percent siopes
muck, 0-3 percent slopes

Sebewa loam, 0-3 percent slopes

Sebewa sandy loam, 0-3 percent slooes

Spinks, Boyer, Plainfiald. and Hilisdale sqils, 3-7 parcent siopes .
Spinks, Boyer, . 3-7 percent siopes, moderately eroded
Spinks, Boyer, . 7-15 percent slopes

Spinks, Boyer, . 7-15 percent slopes, moderately eroded
Spenks, Boyer, and Hillsdale soils, 12-25 percent slopes, moderately eroded
St. Clair loam, 7-15 percent slopes

St. Clair loam, 7-15 percent slopes, moderately eroded

St. Clair loam, 12-25 percent slopes, moderately eroded

St. am, 25+ percent slopes

St. Clair loam, 25+ percent slopes, moderately eroded

St. Clair soils, 7-15 percent slopes, severely eroded

Tawas muck, 0-3 percent slopes

Wallkill loam, overwashed, 0-3 percent slopes
Warners muck and marl, 0-3 percent slopes
Wauseon foam, 0-3 percent slopes

Willette muck, 0-3 percent slopes

COMPOSITE SOILS MAP FOR USIZ7 ENVIRONMENTAL STUDY

| FIGURE 6




L 2an3ig

QQ@\\\\\\\ \\&\ Q -A" QEACHLLY

i V;\.&..\.\.\uxw% A AINDTHD

IL61 13QuaaoN
saljunog uosyoef
pue ‘aameual ‘ajepsi|lH
06-K 01 uylIoN
Zi-SN wol) uoiledolady [ZTi-SA

AGNLS A901039 TVLINIKNGHIANI

HOHAV NNV
NOILDES TYOISAHJIOAD
NOISIAId X¥301vV0dVYT ONIISIL
HO¥VISTA ANV ONILSIL J0 FDIJ40

SAVAHIIH 31¥1S 10 INIWLEVAIQ NYIIHDIN

*Sauo}spues auy

Sujdde) sajoy paseq A|3UB1L Ui |aAa7 sayey ueisally -TIm

*310H 11130 UT [3AYT 121EM

cuonypd panod *Surisourdul S(10§ JO [EnUER Pl 3
Jo 112 3%ed wol) ude) sjoquas 30T Buriog uone]axio)

N - ¥ NOLLD3S SSOND

S| iW

Jajinbe »d0.upaq ayy Joj
30eyins 91133unzald ajew xoiddy

M3
¥3ly

py sale p — -

N3

T34

=TT

=1m

“3ALON

018

088

068

ooot

otoi

0z01

oeol

ovol

0501

0301

6L01

1
3Lv4
g - !
= _s__:
- = e
E (%) = =
= * =9
° 0 g ._4.. 2=
2 X 2 s
= HY Dy o
“. o o
2 z
=
H

1984 Ul Woljeas|y




8 oIn3d1g

§ N%Q\ A€ OEAOHLAY
x \% tAR QANDTHD
1LE1 13QWaAON
safjunog UoSYIef
pue ‘aameus 3|epsiliH
0G-H 03 Uyilow
Z1-SNwosjuorieds|ay LZi-sn

AONLS 4907039 TVININNOH AN

MOFAY NNV
NOILJES TYIISAHIOZD
NOILO3S AHOLYHO8YT DNILSIL
NOISIAIQ HOYV3ISIH ONV DONILSIL

SAYAHSIN 31V1S 10 ININIBYAIQ HYSIHIIK

*3u03spues 3y}

Buiddey sajoy paseg Ajiy31l u) 1aaal Jajey ueisally Fim

“310H ([ UI [2AFT I37BM = TM

-uonIpd Waned ‘BuriasurBul s(1os JO [FNUSK PIILI 3
Jo 14z 3Beg woJ) vaysy sjoquds BoT Bxprog uwonwaxxe] :FION

8 - 8 NOILJ3S SSOM)

s3jiy

13jinhe ¥J01090 AUY W)

agsejins J1ajawozaid EmExE&é

nar

iy 84e]
SY10 3

Y084 fiROS ||

1zi-sn "1s1x3 P

P e PJs d——TED

a6

0t6

o6

056

098

0L6

086

066

aost

0Lo1

ozol

tent

1984 Ul UOIjeAd|]




6

2aIn31q

gﬁ% N\Q ‘AG EAOHadY
s St
T T
[ (G| l3quaaAoN
$3131UN07 UOSYJe(
pue "3ameua] ‘ajeps||IH
0G-W 03 UlloON
T1-Spwoljuoilednyay [T1-SN

AQNLS A207039 TY.LNIWNOY I AN

AOHEAY NNV
NOILD3S TVIISAHJOID
NOILDJ3S AHOLYHOBYT ONILSIL
NOISIAIQ HOEV3S3H ONV ONILSIL

SAVAHSIH 1¥1S 30 1KIH1¥Y430 KYSIHOIR

"9I0H [[14] UY [34TT 131BM - TM

‘uonipd Wano ‘Bupiaaurdug 110§ Jo [BNUTK Pl Iy
Jo 112 3feg woaj uaxel sjoquids 3o Zuriog wonvlaIIod :FALON

.0 - 3 NOI1D3S SS04d

s3Il

J3j1nhe y204pag ayl o0}
32gjns 9143aiw0zald ayewxolddy

e —

NANL

i/

EiNIA

= o |

Py a¥el sylein P

Py 9Bpranig P —-5

oy dP — &g

q
—-d
Ve

.
L/ 3 ~
i £l8 pid i ™

E nau @® :

I3 oy & P
m IV OCHIY =
2 ° |l
. A

] g

=

-8
now

0E6

ore

056

095

DA

086

066

ool

010t

0z0)

0E0l

ovol

0501

1884 Uy UDI}BAB|]




0T ©In3rg

E g sl PR p——

- \Vu\v\\\ QNA\. A" QIANDAHD

IL§] JaquaioN
S313}UN0Y  UOS¥IE(

pue ‘3aseus ‘ajeps|iIH ‘auolspues adl o

Buidde] sajoH pase] A13ydi| Ui jaAs] Jaley uelsally =IM

0G-4 03 yiioy :
Z1-Sruos) uDiiean|ay £71-30 “310H 11140 UY [2AFT I3T8A - TM
AQNLS 4907039 TYLINIWNOH | ANT ‘uorpd Yianod ‘Surrasurduy 710§ JO JENUEY P[Ald A3

Jo 1.2 afeq woaj uae) sjoquis 307 Burrog uwonrlario)d :ILON

HOGAY NNV
NOILOES TYDISAHAOID
NOILJ35 ANOLYHOSY] ONILSIL
NOISIAIQ HOYV3IS3Y ANV ONILS3L

SAVMHSIN 3LYLS 40 LNIWL¥YI3I0 HYDIKIIM

,Q - 0 NOILJ3S SSOHY
S3|IM
£ [4 | 0

w
w
~

006

016

0z6

0E6

SERS I

44

Jayinbe ¥aoupaq 3yl 10
g aoe}ins 2113au0zald a)ew|xosddy
T 056

(I

\
A
L
=
/
/

086

U0(13eA3 |3

=
~
v E

0L

-
C

Z
=

088

3984 U1

<=1
<]

12-8
new

<
py todesg d ——-—

—a
=

066

pagrey
=
=

000t

olat

Z1-sn 1M d = .

0701

SYaed] peoqiey 3;——-/,

Py agpigenig p —| -

Py vostagoy P ——

ogot

ovol

0801




1T @an3tg

§ N\Q AR QZACHIIY
o, %\G% Am QEANOTHD
1LE] 1aQuaroN
$311UN0] uosyder
pue ‘gaseual ‘ajepsi[iH
0S-W 01 UlJoN
Zi-Snwoly Lotledo|ay [Z)-SN

AQNLS A961039 TWLINIKNOHIANI

AOFAY NNY
NOILD3S TvDISAHAOID
NOILD3S AHOLYHOBYT ONILSIL
NOISIAIQ HOHVY3ISIH ANV ONIL1S3IL

SAVAHIA 11Y1S 40 LINIWNLEYAIT RYSIHIIN

*310H 11130 Ut [9ATT JaNEM = TM

“uorp3 yunod ‘Burrasurfug s[tos jo [ENUEW PIALd Y
Jo 117 a%ed woaj uae} sjoquiis 307 Surlog uonE[airo) :IALON

.3 - 3 NO1123S SS0W)

S|y
] g ¥ £ 14 1 0
3
- 06
0zg
0E6
0v§
056
A
T % 086
PP NAY u 4 o
A 0.6
N\
I Ve Wan
- Rt 068
W N
ES e 5 086
= el-8 N { Jajinbe ¥30.pag 3y} 1o}
nén - N \%tzm a113aw0zald ajewixolddy
— o R F o0
- = 3 ~
F S ;i —
e
W m wm olol
£ = :
— = ' _ 0203
‘ -
- 0E0!
s g
. g z
= il 001
a3 =z
ES
— oset

1884 UY UOI}EAD}Y




gL 2In3sig

A

WQ\%.N\“.% 1R QANDTHD

161 13QWaAoN
S313UN0Y  LOSYyIef
pue ‘3ameual ‘afeps||Iy
0G-W 0} YlioN
Zi-Snwouy uolleanidy 1Z1-Sn

AORLS A901039 TYINIHNOY AN

HAOGUV NNV
NOILD3S TYDISAHAO3ID
NOILD3S ANOLYBOEYI ONILSIL

NOISIAIQ HOHV3S3Hd ONV ONILS3L

SAVEAHZIH ILYLS 40 INIWLHY43Q HYSIHIIK

"auojspues a3y}
Burdde] 53 |0H Pased ATIUBIL U1 Tewe] IeIRK VETSIIY SIM
"2JOH i1 UY [AF] INBM = TM

‘uompd Parod ‘BuriasupBud 8110§ jo [CHUTK PIITI AW
Jo 1Lz afeqd wox) uaye; sjoqu4is 307 Burrog uonT[aIIOD HLON

.3 - 4 NOI123S §SO0¥D
S3| W
4 4 3

il

13)1nbe %001pag ay) Joj 3%e)
-1ns 91yawozaid 32:2&5

‘{a

syoelL peosjley ¥ — -

<
HEL

1
3
i

i

7z
d
¥

i

e R

0e6

143

056

096

0L6

086

066

oool

010l

ozal

0e0!1

ovol

0501

{0801

oot

1984 Uj UO{}eAB |}




€
dVIA

ta:dwl oUW

{XJ0W)
aNV1L3M

randwy soflow

s

(T13AVHS PuD QNVS)
jopdwy JoulN——— G11S0d3A TV HININ

I 39NOI3

1OVdWI

"IZVLNIWNOYIANI

jopdin solop

o

joodwi 10Ul
SWV3dL

1oodwt Jolow

om

S3TIN

5
o

I
Ll

oHld

39YVYHO3Y
J1VM ANNO¥H9

S PUud  SYH3IAN

371v3s

‘Sl

3Ny
=z
® (=
=2 —
o N
(=%
Z 15
Iy
ENCA
olo NOOWN
(ol Ko
c {C
han. S s 1
—_ [ =
<
uxﬁﬁ/
JE.wEon\
S
Aiuno) | sambua] @]DPS)|IH 'SS1L
sp L/ Kjuno) uosyoop Stl
\/ﬂ
uxﬁ/
||||| ONVH9 918
= 5 Y
o ]
g L7
Ny N (N AV M\
e 444s




— o~
T 3 — v
— 31 ~A o~
- ~L~ L~
A
R
—~d
—~——r
~pA
—~

EECAANY MBI (AL

e

‘St S , 4 ‘sp1
sel ‘se1

IV /MVW\\
NOSHININ

ED A
A00J3¥3ANVA

SN

H3AIY |ANVYO

31Y MY








