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Soil management units and 
Ian use panning 

by D. L. MoklllQ, E. P. 'Vhitesicle Qnd I. F. Schneider 

DC)JOrtlllcllt of CroJJ alld Soil Sciellces 

INTRODUCTION 

Land usc and land usc planning arc of increasing 
concern because of limited soil resources and their 
mallY possible uses. \\11wn planning the lise of any 
arca an important consideration is its soil. A soil's 
suitability for a particular use often depends on char
acteristics of its profile to a depth of 3 to 5 ft. An 
area used for buildings, parking lots , airports or high
ways is not easily returned to usc for crop production. 

This report ",ill help you wHh land usc planning 
by relating soil maps, soil management groups , and 
soil management units to limitation of land for various 
uses . 

Soils arc a product of the environment in which 
they wcre formed . Soil characteristics result frOll) 
interactions of plants and animals, climate, slope and 
water table on parent material. Knowledge of the 
cnvironment in which the soil formed and the par
ent materials from which it developed enahles soil 
scientists to predict how the soil will respond to vari
ous uses and management. 

SOIL MAPS 

Soil surveys of various kinds have been made in 

\lichigan since 1901 (4). Since 1921 these surveys 

have been published cooperatively by the U .S. De

partnwnt of Agriculture and the Michigan Agricul

tlll'al Experiment Station. Soil maps made after 1940 

arc helpful for planning most land uses. Those H)acle 

between 1921 and 19.39 (particularly thosc after 1930) 

can he made useful for gcneral farm planning and/ or 

less detailed planning by llpcbting the mapping unit 

legend. Soil maps plior to 1921 arc too general for 

most land use pLu1l1ing. 

Lancl typr' maps (reconnaissance soil surveys) 

made betwcen 19.35 and 1951 in Northern ~1ichigan 

arc suitable for general land usc planning if the 

mapping unit legend is upclated. All soil survey in

formation must he supplemented by on-site investi

gations for most su bm'han and engineering uses. 
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SOIL MANAGEMENT GROUPS 

Mapping unit names in soil surveys identify the 
predominant soil series and thcir subdivisions. Soil 
series arc similar in thickness, arran gement of hori
zons; and other physicell , chemi cal, and biological 
properties. Each series is named for a town or geo
graphical feature located ncar thc place the soil series 
was first recognized. 

Soil series may be grouped according to dominant 

texturc of thc profilc and natural drainage conditions. 

These groups are called soil management groups and 

arc designated systematically by l1unlhers and letters. 

This enahles you to recall their properties and sig

nificancc for various uses. The interrelationships of 

soil management groups arc shown in Tal)]c 1. 

Table 1. Interrelationships of soil ma.nagement groups(a.) 

Dominant Profile Texture 

I 

Fine Clay (over 60%) l 
Clay (40-60%) I' 

Clay loam and silty clay loam 
Loam and silt loam i 

Sandy loam, 14-40", over clay I 
Sandy loam, 20-40", over loam to silty' 

clay loam 
Sandy loam 
Sandy loam, 20-40", over sand and 

gravel 
Loamy sand, 14-40", over clay 
Loamy sand, 20-40", over loam to 

silty clay loam 
Loamy sand I 
Sand to loamy sand, 

loam to clay 
40-60", over I 

Sand with moderate to 
development 

strong su bsoil l 

Sand with minimal subsoil develop
ment 

Sand witb little or no subsoil develop
ment 

Gravelly or stony loamy sand to loam 
Alluvial or Lowland Areas 

Marl 
Bedrock, less than 20" 

loamy 
sandy 

Loam, 20-40" , over bedrock 
Sandy loam, 20-40", over bedrock 
Sand to loamy sand . 20-40", ()\ 'er bcd-

lOck 

Symbols 

o 
1 

1.5 
2.5 
3/1 

3/2 
3 

3/.5 
4/1 

4/2 
4 

5/2 

.5.0 

5.3 

5.7 
(; 

L 
L-2 
L-4 
m 
R 

2/R 
3/R 

4/R 

Well and 
Moderately 

Well Drained 

a 

Oa 
la 

1.5a 
2 .5a 
3/1a 

3/2a 
3a 

.3/5a 
4/ 1a 

4/2a 
4a 

5/2a 

5a 

5.3<1 

5.7a 
Ca 

L-2a 
L-4a 

Ra 
2/ Ra 
3/Ra 

4/ Ra 

Natural Drainage Classes 

Mineral Soils 

Somewhat 
Poorly 

Drained 

b 

Ob 
1h 

1.5h 
2.5h 
3/1b 

3/2h 
3b 

3/5b 
4/1b 

4/2b 
41> 

5/2b 

5b 

5h 

5b 
Chc 

L-2c 
L-4e 

Rhe 

3/Rhc 

4/Rhe 

. Very Poorly Drained 

Poorly and 

·i' ___ o_ rg_a_l_li_e--.s_o_il_S_(M_ ) ___ , 

Very Poorly over 51" 
Drained 16-51" thick thick 

c 

Oc 
I e 

1.5c 
2 .. 5e 
3/ 1c 

3/2c 
3c 

3/5c 
4/1c 

4/2c 
4c 

5c 

5c 

5c 

5c 
Chc 

L-2c 
L-4c 

Hhc 

3/Rhc 

4/Rbc 

e e 

Mile 

M/3e Me 

M/4c 

L-Mc 

M/me 

M/ Rc 

(a) When the followin g slope class letters are added to the soil management group symbols these slope phases are soil management 
units. 

Slope classes: A = 0-2% slope 
B = 2-6% slope 
C = 6-12% slope 
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D = 12-18% slope 
E = 18-25% slope 
F = 25+% slope 



• 

This s),steHl W<.lS dew·loped in 19':5,5 by the !-.lichi
gan Agricultural Experiment Station , the Cooperative 
Extension Service, and the Soil Conservation Service 
working with the National Project in Agricultural Com
munications to transmit soil survey information more 
effectively. 

PROFILE TEXTURE 

Texture refers to the proportion of sand, sil t and 
clay present in a soil sample. Sand particles arc from 
2.0 to 0.05 mm in diameter and feel harsh and gritty. 
Silt particles range from 0.0,5 to 0.002 Jllm in diameter 
and feel soft and flour-like. Clay particles arc less 
than 0.002 mm in diameter and feel greasy when 
moist. See Fig. 1 for interrelationships of common 
soil textural classes. 

20 
PER CENT SAND (2.0 - 0.05 m . m ) <E---

10 

Fig. 1. The textural triangle, showing common soil 
classes. 

Soils can be separated into mineral and organic 
soils on the basis of parent material. IVlineral soils 
are given a number based on the dominant profile 
texture as follows: O-fine clay, more than 60% clay; 
l-cIay, 40-60% clay; 1.5-cby loam and silty clay 
loam; 2.5-10am and silt loam; .3-sandy loam; 4-
loamy sand; and 5-sand. Soil with contrasting tex
tures in its profile is represented by a fraction. For 
example, 3/1 represents soil which has 14-40 in. of 
sandy loam over clay. 

Gravelly or stony soils arc indicated hy a capital 
"G." Alluvial (lowland) soils having stratified ma
terials and subject to Hooding are preceded by a cap
ital "L." Shallow soils (less than 20 in. to bedrock) 

arc indicated by a capital "E." Soils having 20-40 in. 
of soil material over bedrock arc subdivided by char
acteristics of overlying materials as the numerator of 
a fraction: 2/ H.-loam over bedrock; 3/ R-sandy 
loam over bedrock; and 4/ H-loamy s,111el or sand over 
bedrock. 

Organic soils arc indicated by a capital "~1" for 
mllck or peat. Thin (16-51 in.) organic soils arc 
subdivided by characteristics of underlying mineral 
materials: M/l-mllck over clay; ~1/,'3-mnck over 
sandy loam to clay loam; M/4-muck over loamy 
sand or sand; M/m-muck over marl; and M/H
muck over bedrock. Thick (greater than 51 in.) or
ganic soils are given only the symbol "M." 

NATURAL DRAINAGE 

Lower case letters fonowing the numbers or capi
tal letters indicate n;ltural drainage conditions: a
well to moderately well drained; b-somewll<1t poorly 
drained (formerly called in,perfectl~' drained); and 
c-poorly and very poorly drained. Natural soil drain
age is related to water table depth and the length of 
time during the year that the water table is in con
tact with part of the soil profile. 

Well drained soils have water tables below 40 
in. and commonly hclow 60 in. Moderately well 
ell-ained soils have water tables betwecn 30 and 40 
in. for a short time during spring. Somewhat poorly 
drained soils have water tables ncar the surface some
time during the year, usually winter and spring. 
During slimmer these soils may have water tables 
helow 60 in. Poorlv drained soils have water tablcs 
ncar the surface much of the year, btl t during the 
summer they may he lower in the profile. 

During dry periods when the water tabJc cannot 
he observed ncar the land surface, natural soil drain
age can be identified by ohserving the color pat
terns of soil profiles. \Vell chained ~[ichigan soile.; 
have light colored surfaces to plow depth, ,111(1 hright 
reddish hrown colored subsoils with no mottles above 
40 in. Or, if they c1cveloped under grasses rather 
than trees, they l11a: ' ha\'e clark colored surfaces. 

Moderatel:, well drained soils have light colorecl 
surfaces and bright reddish brown suhsoils with gray 
and orange mottles below 30 in. Somewhat poorly 
drained soils have moclerately clark surfaces and 
reddish brown subsoils with gra~' , hrown ancl orange 
mottles throughout. Poorly clrained soils have dark 
surfaces and gray subsoils \yith orangC', hrown and 
ye110w mottles throughout. 
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Other profile characteristics of SOlis arc indicated 
by adding a clash ancl a second lower case letter to 
the soil management group. For example, a lower 
case "a" after a clash imlic,ltes soils with very acid 
subsoils; a lower case h C" following a d,lSh indicates 

soils calcareous ( lim:') at or l)("U the surbce; a 
lower case "h" indicates soils with hardclled and 
ccmented suhsoils; and a lower case "s" indicates soils 

stratified with fin e sands and silts, 
Thus, the Oa soil managemcnt group, such as On

tonagon (Table 2), represents well drained soils con
taining more than 60% cby. The 4/2c-c soil managc
ment group includes soils, such as Essexville, de
veloped from 20 to 40 in. of loamy s,lml over loam to 
silty clay loam under naturally poorly drained con
ditions. They arc calcareolls at or ncar thc surface. 

The Ghc soil Ilwnagement group represents grav
elly or stony soils, sllch as Nestoria and Di,ma, de

veloped under somewhat poorly drained or poorl:' 
drained conditions. The L-4c soil management grollp 
includes alluvial soils, such as Alg,1l1see and Glen
clora, developed from sand and loamy sand under 
somcwhat poorly draincd or poorly drained comli
tions on floodplains suhject to seasonal ovcrflow. The 
Mc soil management group represents deep org,mic 
soils, such as Carlisle, that arc naturally very poorly 
chained. Scvcral soil series, such as Bellefontaine, ha\'(' 
characteristics of t\\·o or more soil series. These arc 
designated by two or more soil management group 
symbols as included in mapping units on published 

soil maps, 

SOIL ~fANAGE~fENT UNITS 

For more dctailccl uses, soil managellwnt groups 
must he furthcr Sll bdividccl. For ex,lmp1c, the wcll 
drained "a" groups nced to be suhdivided into slope 
classes. Slope represents the gradiellt or steepness of 
thc soil surface ,md is e\:pressed in perecllt. Percent 
slope is cfIual to th e Fcet rise or fall of the land sur
face for each 100 It of horizonLlI distance. Slopc 
classes have heer) arhitraril:' estahlished and desig
nated by capital lctters. Those comn,only lound 111 

recent (since 19-W ) \1ichigan soil Slll'\'CVS arc: 

A-0-2% slope 
B-2-6% slope 
C-6-12% slope 
D-12-18% slope 
E-18-25% slope 
F -greater th,m 2,5% slope 

Somewhat poorly drained soils rarel:, have slopes 
greater than 6% and poorly drained soils usually havc 
slopes less than 2%. The soil management group s:'I11-
bol plus the slopc class comprises a soil management 
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unit symbol. This grouping combines soils with simi
lar profilcs, management recp.lirements, and rcsponses 
to likc management practices, For example, L5aC 
represents soil profiles of clay loam textures that arc 
well drained and have 6 to 12% slopes. 

Soil management units 11a\'c been used to deter
mine suitability of soils for municipal wastc ,,-ater 
disposal (3) and the adapted conservation practices 
to control erosion with a particular cropping system, 
For agricultural purposes soil llIanagement groups 
have been used for fertilizer rccomnwJlcbtions (2) 
or fllrther grouped for selecting coniferous pbnting 
stock (1) and for designing soil drainage and irrig,l

tion systems. 

DEGREE OF LI~nTATION 
FOR SIX LAND USES 

Degrccs of limitation of soil m,m,lgement units for 
six laml uses arc given in Table 3. The six llses arc: 
residential ckvclopnwnt, with aml witho1lt puhlie 
scwer; highways and streets; parks ,mel rccreation; 
cropland; and \\'oodlancl. Degree of limitation of the 
soil is based on its natural condition ancl is not for 
areas artificially drailled or altered by cut and fill 
operations. The four degrees of limit,ltion are: slight 
--relatively free of limitations or limitations ,1]'e easily 
overcome; moderate-limitations must be recognized , 
hut they can be O\TrC0111e with careful design and 
good management; sevclT-limitations arc severc 
enough to make 11SC questionable; and very severc
extreme measurcs arc necded to overcome the limi
tations and such usage gencrally is unsound or not 

practical. 

SUGGESTIONS FOR USING 
WITH SOIL ~IAPS 

Each area on ,1 soil map is represcnted hy a map 
s)'111hol identiR~'d in tIl(' mapping unit legend, (Soils 
prcsent are ckscril)cd in the soil suJ'\'c':' report ,) The 
s)'m hal indicales the soil series, texture of plow laycr, 
and slope. For some s:'111hols slope is omitted. Usu
ally, slope class is lhen A, 0 to 2C;{, bUl sometime's the 
s:lmbol represents land t:'pcs with considerahle range 
in slope. If unccrtain , consult thc soil surve:' report. 

To determine the soil management group for e,lch 
soil series sce Tahle 2, The aclc1ition of slope, hom 
the mapping unit legend , to the soil I1wnagemcnt 
group produces the soil management unit. Using the 
soil management lInit and Table ,c), limitations for 

various uses can be determined. 
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Fig. 2. Soil map of section 1, Sunfield Township, Eaton 
County, with soil management unit designations in red 
added to each map unit delineation. 

The following suggestions may fa cilitate soil map 
usage : 

1. Placing the soil management group or unit 
designations on the soil map in red (Fig. 2 ) will 
facilitate using the map with Tahle 3. The meaning 
of the management group or unit is summarized in 
Table 1. 

2. A colorcd generalized soil management unit 
map (Fig. 3) made from a soil map will help plan
ners develop Jand use plans for cities, townships and 
counties. This map also shows how soil survey in
formation can be used in land usc planning. A sug
gested color seheme for slleh a generalized soil man
agement unit map is based on soil properties. These 
groupings of soils have similar limitations for similar 
uses. Poorly dr<lined soils arc coded blue to purple 
b ecause of the naturally high water tables. \Vell 
drained soils have bright colored subsoils and arc 
coded rcd to yellow. Somewhat poorly chained soils 
are codcd green , an intermediate color behveen red 
to yellow and blue to purple. Sandy soils arc re
fClTed to as "light textured" soils and eoded in lighter 
shadcs of eaeh color group. Clay soils arc coded in 
darker shades and intermediatc textures arc coded 
in intermediate shades in each color used. 

The 0 to 6% slopes are represented by a lack of 
lines. Areas of slopes greater than 6% are indicated by 

Fig. 3. Generalized soil management unit map of sec
tion 1, Sunfield Township, Eaton County. 

Generalized 
Soil ~lallagcment Groups Color 

Scarlet red Oa , la , 3/ b . 4/ la 
Oll, Ih, 3/ 1h. 4/ 1h 
Oe, 1 c, 3/ 1c, IJ/ 1c 

Crass grcen 
Copenhagen hlue 

Orange 1.,5a, 2.5 <1 , 3/ 2<1 . 4/ 2<1 
1.5b, 2.S 1>, 3/ 2h. 4 / 21> 
1.5c, 2. ,5c, 3/ 2c, ~1 /2c 

Olive green 
Ultramarine hlll e 

3a, 3/ .5a 
3h, 3/Sh 
3c, 3/ 5c 

Flesh 
Trlle greell 
Purple 

4a , ,5a , ,5.3a, 5.7<1 , 5/2a, Ca 
4h, 5h, 5/2h 

Canan' yellow 
Crccn hice 
Sb· bllle 4c, 5c, Chc 

L-2a , L-2c, L-4a , L-4c, L-Mc Dark JnO\\"l1 

i\k, i\I/l c. i\1 / 3c, i\1 / -k . i\1 / mc, i\I/Rc Warm gray 
Rl , Rhc, 2/ Ra , 3/ Rl , 3/ Rbc, 4/ Ra , 4/ Hbe Sepia 

Slope 

Class % 

A, B 0-6 

C 6-12 

D 12-18 

D (no Jines) 

~ (black horizontal lines) 

ITIIIJ (hlack vertical lines) 

E, F 18+ m (hlack horizontal and vertical Jines) 
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Fig. 4. Map showing degrees of limitation for residential 
development without public sewer in section 1, Sunfield 
Township, Eaton County. (Yellow-moderate linlitations, 
red-severe and very severe limitat ions.) 

black lines on the colored portion. The 6 to 12% slopes 
are represcnted by horizontal lines and 12 to 18% 
slopes by vertical lin t's. Slopes steeper than 18% arc 
represented by horizontal plus vertical lines . Special 
symbols on the soil map may indicate slopes greater 
than 6% where they are not wiele enough to deli neate 
as separate map units. 

Using this generali zcd soil management unit m'lp . 
with the degrecs of limitation in Table 3, enables yc; i 

to determine linlltations for six u·'('s from a siJ~g1c 
map. 

3. You llIay develop a limitation Illap 01 Siligle 
factor map for a single lan d usc by coding each de
gree of limitation th e sallle color. Soils with slight 
limitations are colored green, those with moderate 
limitations ye]]ow , and those with severe and very 
severe limitations red. \Vhere two degrecs of limita
tion apply, hatching with both colors can be used. 
The map in Fig. 4 shows the degrees of limitation for 
residential development without public sewer for the 
area in Figs. 2 and 3. This area has predominantly 
moderate (yellow) or severe and very severc limi
tations ( red ) for rcsidential devek1)'n,ent withou t 
pll blie sewer. Separate maps must he prepared for 
each land usc and assumed condition of u~e . 

The kind of map you choose will depend on the 
area or your interes ts. Some soil management units 
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have no land uses with slight limitations and some 
have the same limitations for sevcral land uses. Pos
sibilitics 1 and 2 may bc most useful for smaller 
arcas, such as townships, or relatively homogencous 
soil areas. Where fewer soil management units exist, 
simply delete those not present from Tahle 3. As 
you become familiar with the color and hatching pat
terns, you may End them useful for larger areas. The 
authors will be pleased to learn of your experiences 
al~ d suggestions concerning hette!' usc of soil informa
tion in land usc planning. 

Soil m(1)s ::md soil management units l1lus other 
pertinent information should be used to help land 
usc planners make the best decision based on the soil 
resources. As a result, our soil resources can be uscd 
more wisely for the wc]fare of all society. 
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Table 2. Soil management group designation for soil series in Michigan 

Soil Soil Soil 
Soil Mgm't. Soil Mgm't. Soil Mgm't. 

Series Group(a) Series Group(a) Series Group(a) 

Abscota L-4a Carbondale Mc Emmert Ga 
Adolph 2.5c Carlisle Mc Emmet 3a 
Adrian 'M/4c Casco 4a Ensign Rbc 
Ahmeek 3a-a CatIno M/3c Ensley 3c 
Alcona 3a-s Celina 2 .5a Epoufette 4c 
Algansee L-4e Ceresco L -2e Essexville 4/ 2c-c 
Alger 3a Champion 3a-a Evart L-4e 
Allendale 4/ 1b Chan ning 5b-h Ewen L-2a 
Al louez Ga Charity l c-c Fabius 4b 
Alpena Ga Charl evoix :3b Fa irport 2/ Ra 
Amasa 3/ 5a-a Chatham .-, Fox 3/ 5a 'Ja 
Angelica 2 .5c Chelsea 5a I'roherg la 
Antrim 4a Chencaux 4b Fulton Ih 
Arenac 5/2b Chippeny M/Rc Gaastra 2 .5b 
Arkport 3a-s Cohoctah L-2c Cagetm\'n 2 .. 5a-cs 
AuGres 5b Cold water 3h Gay 3c 
AuTrain 5a-h Coloma 4a Genesee L-2a 
Avoca 4/ 2h Colwooc1 2.5c-s Gilchrist 4a 
Bach 2.5c.:-cs Conover 2.5h G ilford 4c.: 
Baraga Ga Coral 3b C lad win 4h 
Barker 1.5a Corunna 3/ 2c Clendora L-4c 
Barry 3c Coventry 3/ 5a C lenga ry L-2c 
Belding 3/ 2b C rivitz 4a-a Cogebic 3a-a 
Bellefontaine 3/ 5a & 4a Crosbv 2.5h Goodman 2.5a 
Bellevill e 4/ 2c.: Cros\\;(' ll 5a Conner L-2e 
Bentley 4a Crvstal Fall s 3/ Ra & Ra C ranbv 5c 
Bergland OC n{fter 3/ 1h Cravc,l lm .5a 
Berr ien 5/ 2a Danhy L-2c C ra)·ling .5 .7a 
Bcrville 3/2c Dawson Mc-a C reenwood Me-a 
Bibon 5/ 2a Deer Pa rk 5.3a Griffin L -2c.: & L -4 c.: 
Blount 1.5h Dee rton 4/ Ra C uelph 2.5a 
Blue Lake 4a Deford 4c 1 Tartwick 5a 
Bohemian 2.5a-s Del Rey 1.5h II essel C hc 
Bono I e Detour Chc lTettinger 1..5c.: 
Bowers 1.5h Diana Chc Hiawatha Sa 
Boyer 4a Dightoll 2.5a Hibh ing 1.5a 
Brady 4h Di "horo 3b-s Hillsdale 3a 
Breckenridge 3/2c Dow,lgiac .'3/5a IIodunk 3a 
Brems 5h Dresd en 3/5<1 Houghtoll Mc 
Brevort 4/2c Dryhllrg 3/ la T Tmtvill e Ie 
Bridgman 5.3a Drvdell .3a HLI'ron la 
Brimley 2.5h-s Dl;el 4/ Ra IIuron ville la 
Bronson 4a East Lake 5a Ingalls 4/21> 
Brookston 2.5c Eastport .5.3a Ionia 3/5a 
Bruce 2..5e-s Eehn 5a Iosen 4/2b 
Brule L-2c Edmore 4c Iron River 3a-a 
Burleigh 4/ 2c Edwards M/ mc Isahella 2 .5a 
Burt Rhc Eel L-2a Jeddo 1.5c 
Cadmus 3/2a Elmdale 3a Johnswood 3a 
Capac 2.5h Elo 2.5a-a Kalamazoo 3/5a 

(a) Modifying symbols used afte r clash in soil management groups: 
a-Naturally very stron gly acid soil s. 
c-Soils which are calcareous (limy ) at or near the surface. 

h - Sllhso ils which arC' hardened ancl eeJ1l entccl. 
s- Stratified with fine sands ancl silts. 
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Table 2. Soil management group designation for soil series III Michigan (continued) 

Soil Soil Soil 

Soil Soil Mgm't. Soil Mgm't. Mgm't. 
Series Group(a) Series Group(a) Series Group(a) 

Kalkaska ,5a Missaukee 3h 
Karlin 4a Monico 31>-a 
Kawbawgam 3/Rbc Montcalm 4a 
Kawkawlin 1.5h Moran 2/ Ra 
Kendallville 3/2a Morley 1.5a 
Kent 1a Morocco 5h 
Kerston L-Mc Moye 4h 
Keweenaw 4a-a Munising ,3a-a 

Kibbie 2.5b-s Mllnuscong 3/1c 
Kidder 2.,5a Mussey 4c 
Kinross 5c-a Nahma 3/Hhc 
Kiva 4a Nappanee 1h 
Kokomo 2.5c Negaunee 3/ Ra 
Lacota 3c Nester 1.5a 
Lake Linden 1.5a f\lcstoria Cbc 
Lamson 3c-s Newaygo 3/ 5<1 
Landes L-2a Newton 5e 
Lapeer 3<1 Nisula Ib 
Latty 1c Nunica 1.5a 
Leelanau 4<1 Oakville ,5a 

Lenawee 1.5c Ockley 2.5a 
Linwood M/ 3c Ocqueoc 4/2a 
Locke 3h Ogden M/ 1c 
Londo 2.5h Ogemaw .5h-h 
London 2 . .51> Ogontz 3/ 2e 
Langlois 2 . .5a Omega 5.7a 
Longrie 3/Ra Omena 3a 
Loxley Mc-a Onaway 2.,5a 
L ucas 1a Onota 3/Ra 
L upton Me Ontonagon Oa 
Mack inac 2 . .5h Orien ta .5/2h 
Macomh 3/2b Oshtemo 4a 
Mancelona 4a Otisco 4h 
Manistee 4/1a Ottawa .5/2a 
Marenisco 4a-a Ottokee 4<1 
Markey M/4c Owosso 3/2a 
Marlette 2.5a Paclus 3a-a 
Martisco M/me Palms M/3e 
Matherton 3/.5b Palo 3/.5b 
Maumee 5e Parkhill 2.5c 
McBride 3a Panna 3/Ra 
McGregor 3/.5b-c Pauld ing Oe 
Mecosta L-4a Pelkie L -2c 
Melita .5/2a Pella 2 . .5c-s 
Menominee 4/2a Pence 4a-a 
Metamora 3/2b Pennock L-2c 
Metea 4/2a Perrin 4a 
Miami 2.5a Pert 1b 
Miehigamce 3/Ra & Ra Pcrtll 1h 
Minoa 3h-s PesJlekee Ra 

(a) Modifying symbols used after dash in soil management groups: 
a- Naturally very strongly acid soils. 
e-Soils which arc calcareous (limy ) at or near the surface. 
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Pewamo 1.5c 
Pickford Ie 
Pinconning 4/1e 
Pinora L-2c 
Plainfield 5a 
Plcine 3e 
Porcupine 4a 
Posen 3a 
Poygan 1.5c 
Handville 4<1-a 
Hichter 3h-s 
Hidclles 2 . .5a 
Rifle Mc 
Rimer 3/1b 
Rodman Ga 
Rollin M/ mc 
Honalcl 3/5c 
Roscommon 5e 
Rosclavvn 5.3a & 4a 
Rosclms Ob 
Rousseau 4a 
Hllbicon 5.3a 
Rudyard Oh 
Ruse Rhc 
Sagan in g 4c 
San ilac 2 . .5b-es 
Saranac L-2e 
Satago 3/Rbe 
Sallhlc 5.3a 
Sallgatuck .5h-h 
Saverine 3/2h 
Sebewa 3/.5c 
Selfridge 4/2h 
Selkirk 1h 
Seney .5a 
Seward 3/1a 
Shell drake 5.3a 
Shoals L-2e 
Sigma 4h 
Sims 1..5e 
Sisson 2 . .5a-s 
Skanee 3h-a 
Sleetll 2 . .5b 
Sloan L-2c 
Spalding Mc-a 
Sparta .5a 
Spinks 4a 
Spirit :2 . .5h 
Stamhaugh 3/.5a-a 

h-S ubso ils Wllich arc hardened and cemented . 
s-S tratifiecl with fine sands and silts. 



~ 
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Tablc 2. Soil managcmcnt group designation for soil serics ]n Michigan (continued) 

Soil Soil Soil 
Soil Mgm't. Soil ~lgm't. Soil \lgm't. 

Series Croup(a) Series Group(a) Series Group(a) 

St. Clair Ia Tohico Sc-c 
St. Ignace Ra Toleclo Ie 
Steuhen 3a-a TOllkev .'3c-s 
Strongs .5a Traunik 051> 
Slllnmervillc Ra Traverse ,'3h 
Sumner 4a Trellarv 3a 
Sundell 3/Rbc Trollt (Jake .5h-h 
Sunfield ,3/Sa Tlila .'3h 
Su perior 1a Tltscola 2.,5a-s 
Taeoosh 1\1/3c T\\'inill" ,--, 1.5h 
TalH111amellon l'.fe-a Tnc I/Rhc 
Tappan 2 .,5c-c U'hh' 3/:2a 
Tawas M/4c Vila's .5.,3a 
Teasdale 3b Volinia .'3/Sa 
Tedro\\' 5h \Vaillola 4h 
Thackcry 2.Sa \Vaiska Ca 
Thetford 4h \Vakefi eld 2.Sa-a 
Thomas I.5e-c \\ r ~llhc(' ,5~1-h 

Thomastown 4h Wallkill L-2c 

(a) l'.lodifying symbols used after clash in soil m anagement groups : 
a-Naturally very strongly aeid soils. 
c- S()ih \\ 'hi ch arc calcareolls ( Iim\ ' ) ~lt () r twar the sllrLtce. 

\Varners ~f/mc 
\Varsaw 3/.5a 
\Vasepi 4b 
\\'ashtenaw L-:2c 
\ Vatton 1.Sa 
\Vao<;eon 3/Ie 
\\'ea 2..5a 
\\'ea re Sa 
Westland :2}5c 
\ Vexforcl S~l 

\\'hea tlcy Se 
\Villette l'.f/le 
VVin egars 4h 
\Vinnesh ick 2/ Ra 
\Visner l,.5c-c 
\Vitheck 3c 
Yalmer 4a-a 
Ypsi .'3/1h 

h- Sllhsoil.s \,hiel) ;Ire harden ed and ccnwllt'ccl. 
s-S tratificcl with fin e sands and silts. 

Table 3. Degrce of limitation of soil managemcnt tlllits for "anous uses 

Soil :Managcment Unit 

Hesidential 

Soil Development 

Management Slope Without With 
Group Public Public 

Class % Sewer Sewer (h) 

Cro ll)) 0 Fint' cLl\' soi Is ()\('J' ()()~; of clay) ~1Il cl C:rollp Cla, 

Oa, ]a A,B 0-6 St'V Sev 
C (j-12 Scv St'V 
D 12-1H Sev St'V 
E , F l H+ Sev Sev 

Oh, Ih A,B 0-6 Sev Sl'V 
Oe. Ie A 0-2 Sev Scv 

Croup 1..5 Clay loam and si lly clay loam soils 

1.S<1 ;\, B 
C 
D 
E,F 

1.Sh A,13 
1..5c A 

(a) Sli- Sligllt 
?\foc1-l'. locll'ratc 
Scv- S('\,(' r(' 
V Se\'-Vc\'\' Sc\'erc 

0-6 Scv l'. [ocl 
6-12 Scv l\1ocl 

12-IH Sev Scv 
18+ Sev Sev 
0-6 Sev Sev 
0-2 Sev Sev 

])e .~ree of Limitation for Various 

Highways Parks and 
and Recreation Cropland 
Streets 

soi Is (40 to GO'{ clay) 

Sev Sli \[od 
Sev 1\ rod 1\[od 
Sev i\ [od Sev 
Scv Sev Sev 
Sev S('v l\ [ocl 
Sev Sev .\[od 

i\ 10d Sli Sli 
Mod Sli l'. f oel 
Moel l'.1od l\ lod 
l'.locl Scv Sev 
Scv l\locl-Scv Sli 
Sev Se\' Sli 

(h) Limi tat ions for n' .~ icl('nti~d cl CH' ]orment with pub li c S('\\('r also apply to foundations for low buildings . 

lIses (a) 

Woodland 

Sli 
Sli 
Sli 
Sli 
Scv 
Scv 

Sli 
Sli 
Sli 
Sli 
Sev 
Sev 
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Table 3. Degree of limitation of soil management units for various uses (continued) 

Soil Management Unit Degrce of Limitation for Various lISCS (a) 

Hesidential 

Soil Development 

~1anagement Slope Without With 
Group Public Public 

Class % Sewer Scwcr (b) 

Highways 
and 
Streets 

Parks and 
Heereation Cropland Woodland 

-----------------------------------------------------

Croup 2.5 

2.5a 

2.5b 
2.5e 

CrollP 3/ 1 

3/1a 

.'3 / 1h 
3/1c 

Croup 3/2 

3/2a 

3/2h 
3/2e 

Loam and silt loam soils 

A,B 
C 
D 
E,F 
A 
A 

0-6 
6-12 

12-18 
18+ 
0-4 
0-2 

Mod 
Mod 
Scv 
Scv 
Scv 
Scv 

Sli 
Mod 
Sev 
Sev 
Scv 
Scv 

S;\mh' loam {14-40 inches thick) OWl' l'lay soils 

A, B 0-6 Scv Sev 
C 6-12 Sev Sev 
D 12- 18 Scv Sev 
E, F 18+ Sev Sf'V 

A 0-4 Sev Sev 
A 0-2 Scv S('v 

).fod 
r. fod 
Mod 
Mod 
Sev 
Scv 

Mod 
i\ lod 
Mod 
Mod 
Sev 
Sev 

Sandy loam (20 to 40 inches thick) over clay loam to loam soils 

A, B 0-6 i\lod Sli Moel 
C 6-12 Mod Mod Mod 
D 12-18 Scv Sev Mod 
E , F 18+ Scv Sev ~lod 
A 0-4 Sev r.loc1 Mod 
A 0-2 Sev Scv Sev 

Sli 
Moel 
Scv 
Sev 
Moel 
Sev 

Sli 
i\lod 
!\[()(1-Sev 
Sev 
i\fod 
Scv 

Sli-i\loc1 
Sli-Mod 
Mod 
Sev 
Mod 
Sev 

Sli 
!\ fod 
r.10e1 
Sev 
Sli 
Sli 

Sli 
j'v[ocl 

"lod 
Scv 
Sli 
Sli 

Sli 
Mod 
Mod 
Sev 
Sli 
Sli 

CrollP .'3 

3a, 3/5a 

S;111C1\ 10;1111 soi ls ;mel C)'()ttp 3/ .5 Sanely 10a111 (20 to 40 inches thick) o\c]' sanel <llld gravel 

3b, .'3/ 5h 
.'3l', 3/5c 

A, B 
C 
D 
E, F' 
A 
A 

0-6 
6-12 

12-18 
18+ 
0-4 
0-2 

Sli 
r. foe1 
Sev 
SCY 
Sc\' 
Se\' 

Sli 
i\loe1 
Sev 
Sev 
i\ foci 
Scv 

Croup 4/1 Loamy sand (14 to 40 inches tl1ick) ovcr cby soils 

4/ la 

4/1h 
4/1c 

A , B 
C 
D 
E ,F 
A,B 
A 

0-6 
6-12 

12-18 
]8 + 
0-6 
0-2 

Scv 
Scv 
Sc\' 
Scv 
Scv 
S('v 

Sev 
Scv 
Scv 
Scv 
Sev 
S('v 

Croup 4/ 2 

4/2a 

Loamy sand (20 to 40 inches thick) ovcr loam soils 

4/ 2h 
4/2e 

(<1) Sli-Slight 

A, B 0-6 S]i Sli 
C 6-12 r.foc1 Mod 
D 12-1H Sev Scv 
E,F ]8+ Sev Scv 
A 0-4 Scv r.fod-Scv 
A 0-2 Scv Scv 

i\ f od-i\f odcrate 
Sev-Sc\'('rc 
V Sev-V Cl'\' Sc\'crc 

Sli 
Sli 
Sli 
Sli 
i\ 10d 
Scv 

Mod 
i\10e1 
r.loc1 
Mod 
Sev 
Sev 

i\fod 
r.lod 
i\foc1 
Moc1 
Mod 
Scv 

Sli 
r.loc1 
Sev 
Sev 
i\ foel 
Sev 

Mod 
!\loel 
Sev 
Scv 
i\loel 
Mod 

Sli 
Mod 
Scv 
Scv 
Mod 
Scv 

Sli 
i\fod 
Mod 
Sev 
Sli 
Sli 

Sli 
i\lod 
r.lod 
Sev 
Mod 
Mod 

Sli 
1\ I ()(1 
~"()el 
S('v 
'\lod 
r.foc1 

(1) ) Limitatiolls for r('sidential cl c\'clopnwllt \\'ith puhlie SC\\'C'r also apply to foundations for low buildings. 
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Sli 
Sli 
Sli 
Sli 
Mod 
Scv 

Sli 
Sli 
Sli 
Sli 
Sev 
Scv 

Sli 
Sli 
Sli 
Sli 
Sev 
Scv 

Sli 
Sli 
Sli 
Sli 
S('v 
Sev 

Sli 
Sli 
Sli 
Sli 
Scv 
Sev 

Sli 
Sli 
Sli 
Sli 
Sev 
S('v 
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Table 3. Degree of limitation of soil management units for various uses (continued) 

Soil :Management Unit Degree of Limitatioll for Various lIses (a) 

Residential 

Soil Development 

Management Slope Without With 
Group Public Public 

Class % Sewer Sewer (b) 

Croup 4 Loamy sand soils 

4<1 A,B 0-6 SJi SJi 
C 6-12 i\10(1 ~loel 
D 12-18 Sev Sev 
E,F 18+ Scv Scv 

4b A 0-4 Sev i\ {od 
etc A 0-2 Sev Sev 

Croup 5/2 Sand to loamy sand (40 to 60 inches thick) over loam 

,5/2a A, B 0-6 SJi-1\foc1 Sli -~ loel 
C 6-12 i\loc1 i\1()(1 
D 12-1H Sev Sev 
E , F 18+ Scv Sev 

5/2b A 0-4 Scv i\Ioc1-Sev 
,5e A 0-2 Sev Scv 

Group 5 Sanel soils 

5a, 5.3a, 
5.7<1 A, B 0-6 S)i Sli 

C 6-12 Mod 1\Ioel 
D 12-18 Sev Sev 
E, F 18+ Sev Scv 

,5b A 0-4 Sev 1\lod 
5e A 0-2 Scv Sev 

Croup C Cravelly or stony soils 

Ca A,B 0-6 S)i Sli 
C 6-12 Moel Mcx1 
D 12-18 Scv Sev 
E, F 18+ Scv Sev 

Chc A 0-4 Sev Sev 

Croup L All ll vial (lowland) soils 

L-2a A 0-2 V Scv V Sl'V 
L-2e A 0-2 V Sev V S('v 
L-4a A 0-2 V Sl'V V S('v 
L-1lc A 0-2 V S('v V S('v 
I,-Me A 0-2 V s('v V Sev 

C roup 1\1 Organic soils (mucks anel peats) 

l\fe A 
M/ l e A 
1\1/3e A 
1\1/ 4c A 
M/me A 
M/ne A 

(;I) Sli-Slight 
l\focl-Moclcrate 
Sev-Severe 
V Sev-Vel'\' Severe 

0-2 V 
0-2 V 
0-2 V 
0-2 V 
0-2 V 
0-2 V 

Sev V Sev 
S('v V S('v 
S('v V S('v 
Scv V S('v 
S('v V Sl'V 
S('v V Sev 

Highways Parks and 
and Recreation Cropland 
Streets 

Sli Sli t-.foc1 
Sli ~rod ~{ocl 

Sli Scv i\ foel 
Sli Sev Scv 
~loel 1\10(1 Mod 
Scv Scv i\{0c1 

to clay soils 

Sli ~lod 1\locl 
Sli i\ {od Sev 
Sli Sev Sev 
Sli Sev Sf'V 
1\10d ~loel ~{()(1 

Sev Sev 1\{oc1 

Sli i\lod 1\ foc1 
Sli \lod Sev 
Sli Scv Scv 
SJi Scv Sev 
1\ f oel i\10(1 ~.roel 
Sev Scv 1\ f oel 

Sli i\10(1 Scv 
Sli Moel Scv 
Sli Sev Sev 
Sli Scv Sev 
Sev Sev Scv 

V Sev i\fod ~foc1 
V S('V Sev \{od-S('v 
V Sev Moc1 i\lod-Sev 
V S('v Sl'V Moc1-Sev 
V Sl'V V Scv i\fod-Sev 

V Scv V Sc\' 1\loc1 
V Sev V SC\' l\ r oel 
V S('v \' Sl'V Sli 
V Sev V SC\ 1\ lod 
V Scv V Sf'V Sli 
V Sev V Se\' V Scv 

(11) Limitations for residential development \\'ith puhlic Sl'wcr also apply to founclati()II " for 1m\ hu ih1illL;S 

Woodland 

Mod 
;\loc1 
>-{o(l 
Mod 
Sev 
Scv 

Sli 
Sli 
Sli 
Sli 
Sev 
SCV 

l\locl 
Mod 
~focl 
~f()(l 

Sev 
Scv 

1\lod-Sev 
i\lod-Scv 
\Iod-Scv 
1\1()(1-Scv 
Sev 

i\foc1 
Sev 
~focl 

Sev 
Sev 

Sev 
Sev 
Sf'V 
Sev 
Scv 
Scv 
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Table 3. Degree of limitation of soil management units for various uses (continued) 

Soil ~lanagement Unit Degree of Limitation for Various uses (a) 

Residential 

Soil Development 

Management Slope 'VithouL With 
Group Public Public 

Class % Sewer Sewer (b) 

Croup R Bedrock soils 

Ra A,B 0-6 V SC\' S('v 
C 6-12 V Sev Scv 
D ] 2-18 V Se\' Scv 
E,F 18+ V Sev Sev 

Roc A 0-4 V Sev Sev 

Loam, 20 to 40 inches, over bedrock 

2/Ra A,B 0-6 Sev 1\10(1 
C 6-12 Sev Mod 
D 12-18 Sev Sev 
E,F 18+ Sev Sev 

Sandy loam. 20 to 40 inches, over bedrock 

.3/ Ra A,B 0-6 J\ 1oc1-Sev \10cl-Sev 
C 6-] 2 J\fo(l-Scv \lo(\-Sev 
D ]2-18 SC\' Sev 
E,F l8+ Sev St'V 

.3/Rhc A 0-4 S('\' Mocl 

Sand to loamy sand, 20 to 40 inches, over bedrock 

4/Ra A , B 
C 
D 
E,F 

-I/Rbc A 

(a) Sli-Slight 
1\ 1 od-J\ 10deratc 
Sev-Scvcrc 
V Sev-V cry Severe 

0-6 Sev 1\10(] 
6-12 Scv 1\10([ 

12-18 Sev Sev 
18+ Sev Sev 
0-4 Sev Mod 

Highways Parks and 
and Recreation Cropland 
Streets 

~fod-Scv Sli-J\10el Scv 
1\1ocl-Scv J\foc1 Sev 
J\10cl-Scv Scv Scv 
1\10cl-Sev Scv Sev 
Sev Sev Sev 

Mo(l J\10cl Sli 
1\loc] Scv !'- [0(1 
!'-f()d Sev Sev 
l\ lad Sev Scv 

!'-focl-Sev Sli-tdoc] 1\ roel 
1\locl-Sev Sli-!,-1oel l\ loel 
\1ocl-Sev Sev SC\' 
J\focl-Scv Sev Sey 
Mocl S('v \1ocl 

Sli-1\10c1 Sli Sev 
SI i -J\1 ()(1 Mocl Sev 
Moc1-Scv Scv Sev 
Mocl-Sev Scv Sev 
!'- Jod Sev Mod 

(h ) Limitations for resiclential cl('\,('lopnwnt \\ith pllhlic s('wer also apply to foundations for Jaw buildings. 
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9-75-2.5\1 

Woodland 

Scv 
Scv 
Scv 
Scv 
Sev 

1\1oel 
1\foel 
!'- lod 
1\ loel 

1\10cl-Se\' 
\locl-Sev 
\focl-S('v 
\locl-Sc\ 
\locl-Sev 

1\fod-Sev 
1\locl-Scv 
\10cl-Sev 
1\lod-Sev 
\loc1-Scv 


