LITTLE TOBACCO INTERCOUNTY DRAIN

SOILS INFORMATION

SOIL BORING DATA

USDA SOIL SURVEY OF CLARE AND ISABELLA COUNTIES

Little Tobacco Intercounty Drain
Clare and Isabella Counties S-1 June 15, 2015
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BORING LOG TERMINOLOGY

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

VISUAL MANUAL PROCEDURE

Well-graded sand; sand-
gravel mixtures, fittle or
nofines

line with P! greater than 7

COARSE-GRAINED SOIL Dy Do
(more than 50% of material is larger than No, 200 slkeve size)) GW | Cy =—— greater than 4; Cg =~—————between 1 and 3
b Dy x D
Clean Gravel (Less than 5% fines) i bl
ol GP | Not meeting all gradation requirements for GW
Eh ey o Well-graded gravel:
YWY gravel-sand mixiures, Atterberg limits below “A* IXE
Ak it GM |1, Above *A™ line with Pl
’u{:f.,‘: e or no fines line or Pl less than 4 between 4 and 7 are
GRAVEL O30, Poorly-araded o - upn borderline cases requiring
3 9 y-graded gravel; Atterberg limits above “A
More than 50% of wﬂhp-obu GP | gravel-sand mixures, GC | Yine with PI greater than 7 use of dual symbols
_ coarse "Dl little or no fines
fractionlargerthan it Do Dso
No. 4 sieve size Gravel with fines (More than 12% fines) SW | Cy= grealer than 6; G = belween 1 and 3
- Do Dy X Dga
§lﬂy gravel; gravel-sand-
silt mixiures §P | Not meeting all gradation requirements for SW
Clayey gravel; gravel- Afterberg limits below “A" WA
sand-clay mixtures SM | line or P! fess than 4 Above “A” line with P
: betwsen 4 and 7 are
Clean Sand (Less than 5% fines! imi e borderline cases requiring
b ) sc | Atterberg limits above “A' use of dual symbols

SAND Poorly graded sand;
50% or more of sand-grave! mixiures,
coarse litle or no fines

fraction smaller than

No. 4 sieve size Sand with fines (More than 12% fines)

Determine percentages of sand and gravel from grain-size curve,
Depending on percentage of fines (fraction smaller than No. 200
sieve size), coarse-grained soils are classified as follows:

Less than 5 percent... -...GW, GP, 8W, 5P
More than 12 percent. ....GM, GC, 5M, 8C
5 to 12 percent Cases requiring dual symbols

* SP-5M or SW-SM (SAND with Silt or SAND with Silt and Grav-

SM Siity sand; sand-silt-
gravel mixiures
VR
%5 -
2357 Clayey sand; sand-clay-
%22 sC gravel midures
FINE-GRAINED SDIL
(50% or more of material is smaller than No, 200 sieve size)
Inorganic sitt; sandy silt
ML jor gravelly sitt with slight
SILT plasticity
AND 7
_CLAY /é' Inorganic day of low
L&mc{}l}nmxl // 4 cL plasticity; tean clay,
550 %an // A sandy clay, gravelly dlay
oL Organic sitt and organic
clay of low plasticity
Inorganic silt of high
sLT MH | acticity, etastic sit
V
CLAY / Inorganic clay of high
Liquid i % CH | plasteity, fat clay
or greater =t OH | Oroanic sitt and organic-
=== clay of high plasticity -
+ HIGHLY .
ORGANIC BT Peat and other highly
SOIL organic soil
OTHER MATERIAL SYMBOLS
—
Topsoif Void Sandstone

Glacal £
i ;

Coat Limestone

Shale

Fil

-1 When laboralory ests are not performed to confirm the classifica
lion of soils exhibiling borderline classifications, the two possibli
classifications wotild be separated with a slash, as follows:

For soils where it is difficult {o distinguish if it is a coarse or fine
grained soif:

* SC/CL (CLAYEY SAND to Sandy LEAN CLAY)

o SM/ML (SILTY SAND fo Sandy SILT)

s GCI/CL (CLAYEY GRAVEL to Gravelly LEAN CLAY)

« GM/ML (SILTY GRAVEL o Gravelly SILT)

For solls where it is difficult to distinguish if it is sand or grave
poorly or well-graded sand or gravel; silt or clay; or plastic or nor.
plastic sill or clay:

« SPIGP or SW/GW (SAND with Grave! to GRAVEL with Sand)
. SCI%"C (CLAYEY SAND with Gravel to CLAYEY GRAVEL wit

Sand)
. ngl'dG)M (SILTY SAND with Gravel to SILTY GRAVEL wit

SWISP (SAND of SAND with Gravel)
GPIGW (GRAVEL or GRAVEL with Sand)
SC/SM (CLAYEY 1o SILTY SAND)

GMIGC (SILTY to CLAYEY GRAVEL)

CLML (SILTY CLAY)

MUCL (CLAYEY SILT)

CHIMH (FAT CLAY to ELASTIC SILT)
CL/CH (LEAN fo FAT CLAY)

MH/ML (ELASTIC SILT fo SILT)

OL/OH (ORGANIC SILT or ORGANIC CLAY)

l:)RlLLING AND SAMPLING ABBREVIAﬂdNS

where noted.

el) 28T -  Shelby Tube -2* O.D.
« SP-SC or SW-5C (SAND with Clay or SAND with Clay and asT - Shelby Tube — 3" O.D.
Gravel) AS - AugerSampie
* GP-GM or GW-GM (GRAVEL with Silt or GRAVEL with Siit and G5 - Grab Sample
Sand, A
* GP-GC or GW-GC (GRAVEL with Clay or GRAVEL with Clay LS - Liner Sample
and Sand) NR - No Recovery
If the fines are CL-ML: PM - Pressure Meter ) i
* SC-SM (SILTY CLAYEY SAND or SILTY GLAYEY SAND with RC -~ mmnoted“‘m“d bit. NX size, except
. smsc (CLAYEY SILTY SAND or CLAYEY SILTY SAND with sB —~  Split Barel Sample 1-3/8°1.D., 2" 0.0.,
Gravel except where noted
= GC-GM (SILTY CLAYEY GRAVEL or SILTY CLAYEY GRAVEL VS - Vane Shear
with Sand) ws - Wash Sample
» GM-GC (CLAYEY SILTY GRAVEL or CLAYEY SILTY GRAVEL | §
with Sand) *
OTHER ABBREVIATIONS
PARTICLE SIZES
WOH - Weight of Hammer
Boulders - ‘Greater than 12 inches WOR - Weight of Rods
Cobbles - 3inches to 12 inches SP - Soil Probe
Gravel- Coarse - 3/4 inches 1o 3 inches PID - Phato fonization Device
Fine - No. 4 to Y4 inches FID - Flame Jonization Device
Sand- Coarse - No.10toNo. 4
Medium - No. 40to No. 10
Fine - No. 200 to No. 40 s
Silt and Clay - Less than (0.0074 mm) DEPOSITIONAL FEATURE
Parting -~ as much as 1/16 inch thick
PLASTICITY CHART Seam - 1/1Binch to 112 inch thick
Layer - 172 inch to 12 inches thick
80 Stratum - greater than 12 inches thick
- ] Pocksl  ~ deposit of fimiled lateral extent
E s Lens — lenticuiar deposit
= I CH Hardpan/Till — an unstratified, consolidated or cemented
= ) e mixture of clay, -sit, sard andfor gravel, the
o ¥ ALINE sizel! of the constituents vary widely
a PI—O 73 (LL-2D) Lacustine — soil deposited by Jake water
JEB T 7 A/ T -4--§.- Mottled- -~ -soil-imeguianly marked-with-spots of different
£ cL P MH & oH | colors that vary in number and size
f—"; = Varved — allemating partings or seams of silt andlor
< 10 vd sy
ol — Occasional - one or less per foot of thickness
S S m ML & oL Frequent  — more than one per foot of thickness
o Interbedded — strata of soil or beds of rock lying between or
o e A 40 50 61 70 80 8 100 allemating with other strata of a different
LIQUID LIMIT (LL) (%) nature
CLASSIFICATION TERMINOLOGY AND CORRELATIONS
Coheslonless Soils Cohesive Soils
o 3 N-Value N-Value m;w;;
elative Denst {Blows per foot] Lonsistency {Blows per foot) Strength (kips/ft')
Very Loose QOto4 Very Soft 0-2 0.25 or less
Loose 41010 Soft 2-4 0.25to 0.50
Medium Dense 10to 30 Medium 4-8 05010 1.0
Dense 30 to 50 Stiff 8-15 1.0t02.0
Very Dense 50 to BO Very Stiff 15-30 2.0104.0
Extremely Dense Over 80 Hard > 30 4.0 or greater

Standard Penetration ‘N-Value' = Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split barre] sampler, except




e,= soil and materials engineers, inc.

6%- michigan, ohio and indiana

PROJECT NAME: Little Tobacco Drain Improvements

CLIENT: Isabella County Drain Commission

PROJECT NUMBER: 070546.00
PROJECT LOCATION: Clare, Michigan

BORING B 1

PAGE 1 OF 1

DATE STARTED: 8/27/14 COMPLETED: 8/27/14

BORING METHOD: Solid-stem Augers

DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
E DRY DENSITY V' HAND PENE,
m . (pch) — B TORVANE SHEAR
[ [ o [%) 90 100 110 120
& E g i O UNC.COMP.
S |2 | NoRTHING: B43481.3 FT &€ |»9mm| NvAULE-O O anne | & VANESHEAR (PK)
E T |© | EASTING: 13015144 FT FelES|E s UMITS () | < VANE SHEAR (REM)
3 I |2 15| OFFSET: 21 Wesl due lo trees =2 85|28 one o uo | P TR
i iij | ¢ | SURFACE ELEVATION: 829.3 FT 2L |192|9% el STRENGTH (KSF)
Lt %__ o PROFILE DESCRIPTION AE | a|mD 10 20 30 40 10 20 30 40 1 "2 3% 4 REMARKS
i 0s 10 inches of TOPSOIL 8285 S S Dol
JV, :
w IFRY) SB1 16 ‘1) LA ¢
A SR VR . ) o (? : >>
I PEAT with Sand- Little Gravel- S : :
| S L Black- Maist to Wet (Pt) Ve
T LV
| g25 8248 sB2 [f 6 | 1 | &
5 (Pj
L 5
r Fine to Medium SAND- Little Silt saald w | 2 5' :
I and Gravel- Occasional Lean 3 (i) :
R Clay Seams and Partings- Gray- :
L T Wet- Loose (SP) l| :
4o 207
- 820 T SsSB4 16 3 O
10 S 10.0 819.3 4 :
n END OF BORING AT 10.0 FEET. '
815 )
L 15
810 1
| 20
- 805 |
| 25
- 800 1
30

GROUNDWATER & BACKFILL INFORMATION

DEPTH (FT) ELEV (FT)

¥ DURING BORING: 2.0 827.3
Y AT END OF BORING: 2.0 827.3
BACKFILL. METHOD:  Auger Cutlings

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.




6= soil and materials engineers, inc. BORING B 2

6&“- michigan, ohio and indiana PAGE 1 OF 1

PROJECT NAME: Little Tobacco Drain Improvements PROJECT NUMBER: 070546.00

CLIENT: Isabella County Drain Commission PROJECT LOCATION: Clare, Michigan

DATE STARTED: 8/27/14 COMPLETED: 8/27/14 BORING METHOD: Solid-stem Augers

DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN

= DRY DENSITY | ¥ HAND PENE.

i . (pch) -8 B9 TORVANE SHEAR

[ r_\ S $ 90 100 110 120 O UNC.COMP

z [ § . NVALUE O MOISTURE & | [ V":’N.ES’TEA.R(PK)

= = |3 4| NORTHING: 843837.1 FT c|REluE ATTERBERG | 5 \aNE SHEAR (REM)

< L|8F . WX YT, LIMITS (%) & TRIAXIAL (UU)

R 5 |25/ Ty |

L o ; 390 e B

il o o PROFILE DESCRIPTION B2 BRG] 0 0 0 0 | 0 2 s w0 | SFECTHES REMARKS

I i 1inch of TOPSOIL 838.5 I [ I
LXK .

I sBi|f w6 | 2

!
N

CFOs = TS s m—— == = F0e= = —OR= = FOR= = (=

L

- 835

m 1
L FILL- Fine to Medium SAND with ]

5~ Silt- Little Gravel, Organics and

- Clay- Occasional Pockets of Lean

] Clay- Dark Brown- Moist to Wet- 1
I | Very Loose (SP-SM) 16 :
- 830 | 5
I 10 :
i \vA 11.0 827.6

PEAT- Little Sand and Gravel-
Black- Wet (Pt)

824.1

Fine to Medium SAND- Little Silt s86 4 6| 3
and Gravel- Gray- Wet- Very 2

Loose to Medium Dense (SP)

- 815 s A
R sB7 | 16 | 5 : 8
- s 813.6 S
| “ END OF BORING AT 25.0 FEET.
810
- 30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH (FT) ELEV (FT)
Y DURING BORING: 11.0 827.6
Y AT END OF BORING: 15.0 823.6

BACKFIi.L. METHOD:  Auger Cuttings




==l soil and materials engineers, inc. BORING B 3
Sy
6‘@“‘ michigan, ohio and indiana PAGE 1 OF 1

PROJECT NAME: Little Tobacco Drain Improvements PROJECT NUMBER: 070546.00
CLIENT: Isabella County Drain Commission PROJECT LOCATION: Clare, Michigan
DATE STARTED: 8/27/14 COMPLETED: 8/27/14 BORING METHOD: Solid-stem Augers
DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
= DRY DENS.ITY ¥ HAND PENE.
T —~ S & 90 (ﬁ’&? o 120 | B TORVANESHEAR
> i 2 e OISTURE & O UNC.COMP,
W fey . [} X - OIST [5] VANE SHEAR (PK)
e} £ INORTHING: 844766.8 FT a o N-VALUE - O e
E l:’ a | EASTING: 13016224.8 FT EZ' Eg win A&E?g‘(—;/’jf X VANE SHEAR (REM)
3 £ |2 55| OFFSET: 5'NE due lo utllies and sidewalk iz 18528 PLoMC L & TRIAXIAL (UU)
iy & |2 | SURFACE ELEVATION: 830.9 FT IR F—e—oI STRe?q'éETﬁR(KSF)
w %_ 0o PROFILE DESCRIPTION BZ x| Bo 10 20 30 40 10 20 30 40 1 2 3° 4 REMARKS
X022 inches of TOPSOIL 830.7 R R A
Oa%s : P :
830 PEKL : . :
8 sei|f 6| 2 |8 Do :
i R %900 FILL- Fine to Medium SAND with Lo} o :
20 Slit- Little Clay, Gravel and : Do :
I TR Organics- Dark Brown- Moist to - Do 3
. Jees Wet- Laose to Very Loose R Do ;
0:::0 (SP-SM) se2|f 6] 1 B Do :
L KL 1 ? : o :
ST : D :
825 7 ’ 6.0 824.9 ll
3 13 N :
~ {40 Fine to Coarse SAND with 83|} 1© | 2 Q Do ;
v o Gravel- Little Silt- Gray- Wet- e : P :
" = Tb Very Loose (SP-GP) [ Do :
L - Jo 0.0 821.9 L Lo :
sealf 6| 3 | X : 2 @
- 10 / ° Q e -
I i =
I l / LEAN CLAY- Little Silt and I Do
/ Gravel- Gray- Siiff (CL) h: I
r . I P
. i 5
I _/ SB5 w6 | 2 | & e
L " 15.0 815.9 i | O 19 v
” END OF BORING AT 15.0 FEET. : o
815 d
r 20
- 810 _
- 251
805 J
F 30

GROUNDWATER & BACKFILL INFORMATION

DEPTH {FT) ELEV (FT)
Y DURING BORING: 6.0 824.9
¥ AT END OF BORING: 8.0 822.9

BACKFILL METHOD:  Auger Cultings

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
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soil and materials engineers, inc.
michigan, ohio and indiana

PROJECT NAME: Little Tobacco Drain Improvements
CLIENT: Isabella County Drain Commission

PROJECT NUMBER: 070546.00
PROJECT LOCATION: Clare, Michigan

BORING B 4

PAGE 1 OF 1

DRILLER: JB

DATE STARTED: 8/27/14

RIG NO.: 281

COMPLETED: 8/27/14

BORING METHOD: Solid-stem Augers

LOGGED BY: JLN

CHECKED BY: JLN

o DRY DENSITY | ¥ HAND PENE,
i . pef) - & 5 TORVANE SHEAR
L. ,:\ o w 90 100 110 120
= 5 g ul O UNC.COMP,
o it |2, |NORTHING: 8444962 FT & [»8|xmn| MvAWE-O MOISTURES | B VANESHEAR (PH)
E T |® 2| easTinG: 13017274.7 FT FaETEY LIMITS (%) 5 VANE SHEAR (REM)
S [ g & OFFSET: 12' West due to utiliies =77 85|88 L MG WL @ TR[éﬁéLA(gU)
i % | S | SURFACE ELEVATION: 8306 FT S0 o=185% F—e—r1 STRENGTH (KSF)
w %’_ wo PROFILE DESCRIPTION BE | INDD| 49 20 30 40 10 20 30 40 12 3% 4 REMARKS
[ a30 03 3 inches of TOPSOIL 830.4 ol A o
- | ser|f w | 1R
I FILL- Fine to Medium SAND with TR P P
i Silt- Little Clay, Gravel and [ . o
. Organics- Dark Brown- Moist- P I .
1 Very Loose (SP-SM) se |d w6 | 313 Do o
I 5- = R — —
- 825 6.0 824.6 \\E
| 3 1 u Lo
7 =gl 8 . v
% 1 » »
i | / LEAN CLAY- Littie Sand and s |4 o Do
I / Gravel- Gray- Very Stiff (CL) sB4 | 1o | 4 (P s LV
10 / . o —
- 820 / I
i / I
VA 12,0 818.6 I
y e 5
L /
L [
sosif 6| 1R
L 1R
| 815 Fine SAND- Little Siit and Gravel- b
k Occasional Lean Clay Seams- |
- Gray- Wet- Very Loose (SP) |
_ L
L (I
o see [l w5 | 2 |4
i oo 1200 810.6 2 O
_s10 END OF BORING AT 20.0 FEET. ;
I 25
- 805
- 30

GROUNDWATER & BACKFILL INFORMATION

Y. DURING BORING: 12.0 818.6
Y AT END OF BORING: 14.0 816.6
BACKFILL METHOD:  Auger Cuttings

DEPTH (FT) ELEV (FT)

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.




6= soil and materials engineers, inc. BORING B 5
6&&" michigan, ohio and indiana PAGE 1 OF 1

PROJECT NAME: Little Tobacco Drain Improvements PROJECT NUMBER: 070546.00
CLIENT: Isabella County Drain Commission PROJECT LOCATION: Clare, Michigan
DATE STARTED: 8/27/14 COMPLETED: 8/27/14 BORING METHOD: Solid-stem Augers
DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
o DRY DENSITY | ¥V HAND PENE.
m . (pch) ~ @ 0 TORVANE SHEAR
™ — s [7:) 90 100 110 120
> m S u STURE & O UNC.COMP,
¢! i |2 |NORTHING: 8453084 FT & (|»2|xen| NVAWE-O MOISTUR () VANE SHEAR (PK)
E < |3 4| EASTING: 13018627.3 FT FolES|as PUMITS (), | 3 VANE SHEAR (REM)
= E 023 % OFFSET: 5 North due to overhead line and utilities 2% 85 g e oL MC LU @ TRléAﬁéLA(gU)
u i [ 2| SURFACE ELEVATION: 829.1 FT SE9ZI8% t—o—1 STRENIKSF) REMARKS
L %_ wo PROFILE DESCRIPTION BE (X I|Bh 10 20 30 40 10 20 30 40 A
i 93 4 inches of TOPSOIL 828.8 s A o
i SB1 [ 16 31 19
I FILL- Fine SAND with Silt- Little I o | ¢
L 4 Gravel and Organics- Dark I8
Brown- Moist to Wet- Medium B
- 825 1 Dense to Loose (SP-SM) 2 w | o3 |8
. 3 Q
L 5 — -
823.1 5
2 | b
w6 | a3 | L
4 (P
I
|
16 g (GP
Fine to Medium SAND- Liitle Silt f-
and Gravel- Brown turming Gray- I
Wet- Loose (SP) [
i
L 4 .
L - L
- 815 1 7
. 814.1 Rk
i 1 END OF BORING AT 15.0 FEET, :
810 1
L 20
- 805 1
L 251
- 800 1
30
GROUNDWATER 8 BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH {FT) ELEV (FT)
Y DURING BORING: 6.0 823.1
¥ AT END OF BORING: 6.0 823.1

BACKFILL METHOD:  Auger Cutlings




e)= soil and materials engineers, inc. BORING B 6
6%. michigan, ohio and indiana PAGE 1 OF 1
PROJECT NAME: Little Tobacco Drain Improvements PROJECT NUMBER: 070546.00
CLIENT: Isabella County Drain Commission PROJECT LOCATION: Clare, Michigan
DATE STARTED: 8/27/14 COMPLETED: 8/27/14 BORING METHOD: Solid-stem Augers
DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
o DRY DENSITY | ¥ HANDPENE.
iy N (pcf) — B B4 TORVANE SHEAR
N - o o) 90 100 110 120
e £ g @ O UNC.COMP.
o £ |, | NORTHING: 8455999 FT £ |>2|man| NAWLE-O MOISTURE & | [5 VANE SHEAR (P
2 ; E)J ) EASTING: 13018916,7 FT Eg:‘ ﬁ g oW % LIMITS (%) X VANE SHEAR (REM)
> £ | D% | OFFSET: & SE due lo overhead lines 72 Bh| 22 PLoMe L & TRU\X'éL (uu)
u 1 |$ oz | SURFACE ELEVATION: 829.3 FT = R &18 < —a—r] STRE?\I%T@R(KSF)
w o [na PROFILE DESCRIPTION G2 | @D 4 o a3 4 10 20 a0 40 TRENGTH (kS REMARKS
+ N X2 3 inches of TOPSOIL 829.1 R R S
1R
I K 2
%%0% sB1 12 2
- &K FILL- Fine SAND with Silt- Liltle 3
LR Gravel- Clay and Organics- Dark
i :::: Brown- Moist to Wet- Loose
R 1
825 0:0’ (SP-5M) 582 6 | 2
PSS 2
L S 0%
v ’ 6.0 823.3
I R sea|f | 4
4
6
sB4id 16 | 6
Fine to Medium SAND- Llttle Siit 7
and Gravel- Brown Turning Gray-
Wet- Loose to Medium Dense
(SP)
3
A S$B5 16 5
o 814.3 5
o END OF BORING AT 15.0 FEET.
- 810 ’
| 20 -
- 805 |
| 25
800 |
30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
DEPTH(FT) ELEV (FT)
Y DURING BORING: 6.0 823.3
Y AT END OF BORING: 7.0 822.3
BACKFILL METHOD:  Auger Cutlings




soil and materials engineers, inc. BOR'NG B 7
==
6&“ michigan, ohio and indiana PAGE 1 OF 1

PROJECT NAME: Little Tobacco Drain Improvements PROJECT NUMBER: 070546.00
CLIENT: Isabella County Drain Commission PROJECT LOCATION: Clare, Michigan
DATE STARTED: 8/27/14 COMPLETED: 8/27/14 BORING METHOD: Solid-stem Augers
DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
E DR(Y DENS.ITY T HAND PENE,
) -
1o . S & ” ;’05) T oo | B TORVANESHEAR
> o 2 W STURE 8 O UNC.COMP,
w 8} K - M (3] VANE SHEAR (PK)
] i |Q & |»Z2(xan N-VALUE - O
= 3 | 3 Y| NORTHING: 8450363 FT o lEs|as PG oy, | X VANE SHEAR (REM)
S i |2 L | EASTING: 130190121 FT H= 13528 Aowe o u | @ TRAXALWY
i & |2 & [ SURFACE ELEVATION; 826.7 FT SHIg8Zz|8% t—o—o» STREMETH (KSF) HEMARKS
ut %L 0 0. PROFILE DESCRIPTION 2R e R 7 10 20 30 40 10 20 30 40 [ Rt A
| 03 4 inches of TOPSOIL 826.41 oo R R
b FILL- Fine SAND with Silt and 3 :
- 825 P Organics- Little Gravel- Dark sBt|f 6| a4 | &
Brown and Black- Moist- Loose 4 Q
i ] (SP-SM) \
K35 823.2 N
I B Fine to Coarse SAND with Silt s ld w6 | & TS
L w 1T and Gravel- Little Clay- Brown- 9 :
= 5L Moist to Wet- Medium Dense Ve
r Alee  (SM-GP) 820.7 L
820 : sealf w | 3 | X
4 s
N l Fine to Medium SAND- Little Sit (P
L DR and Gravel- Gray- Wet- Loose 1
A SN (SP) NE
T SB4 16 | 3 Cﬁ)
" 10100 816.7 3 :
L END OF BORING AT 10.0 FEET. :
815 i
I 15
810 ]
I 20 -]
- 805 |
’ 25
- 800 A
- 30
GROUNDWATER & BACKFILL INFORMATION NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual,
DEPTH (FT) ELEV (FT)
Y. DURING BORING: 5.0 821.7
Y AT END OF BORING: 5.0 821.7

BACKFILL METHOD:  Auger Cuttings




o=
o=

PROJECT NAME: Little Tobacco Drain Improvements
CLIENT: Isabella County Drain Commission

soil and materials engineers, inc.
michigan, ohio and indiana

PROJECT NUMBER: 070546.00
PROJECT LOCATION: Clare, Michigan

BORING B 8

PAGE 1 OF 1

| DATE STARTED: 8/27/14

COMPLETED: 8/27/14

BORING METHOD: Sclid-stem Augers

DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
- DRY DENSITY | ¥ HANDPENE.
H . pef) Bl [ TORVANE SHEAR
. fand o w0 90 100 110 120
> m Z ui O UNC.COMP.
w o 5 [&] X ~ MOISTURE & (2] VANE SHEAR {PK)
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GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

BACKFILL METHOD:

DEPTH (FT) ELEV (FT)
4.0 819.6
7.0 816.6

Auger Cuttings

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
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PROJECT NAME: Little Tobacco Drain Improvements

CLIENT: Isabella County Drain Commission

BORING B9

PAGE 1 OF 1

PROJECT NUMBER: 070546.00
PROJECT LOCATION: Clare, Michigan

DATE STARTED: 8/27/14

COMPLETED: 8/27/14

BORING METHOD: Solid-stem Augers

DRILLER: JB RIG NO.: 281 LLOGGED BY: JLN CHECKED BY: JLN
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GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING:
Y AT END OF BORING:

BACKFILL METHOD:

DEPTH (FT) ELEV (FT)
2.5 814.2
3.0 813.7

Auger Cuttings

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
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PROJECT NAME: Little Tobacco Drain Improvements

ission

BORING B10

PAGE 1 OF 1

PROJECT NUMBER: 070546.00
PROJECT LOCATION: Clare, Michigan

DATE STARTED: 8/27/14

COMPLETED: 8/27/14

BORING METHOD: Solid-stem Augers

DRILLER: JB RIG NO.: 281 LOGGED BY: JLN CHECKED BY: JLN
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GROUNDWATER & BACKFILL INFORMATION

Y DURING BORING: 7.5 808.4
¥ AT END OF BORING: 8.0 807.9
BACKFILL METHOD:  Auger Cuttings

DEPTH (FT) ELEV (FT)

NOTES: 1. The indicated stratification lines are approximate. In situ, the transition between materials may be gradual.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soit scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2008). Soil survey areas typically
consist of parts of one or more MLRA,

The soils and miscellanecus areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, sail
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the sails in the survey area, they compared the



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Isabella County, Michigan (MI073)

Map Unit Symbol Map Unit Name Acres in AOI Percent of ACI

35B Metea loamy sand, 1 to 6 percent 0.6 0.3%
slopes

36 Adrian muck, 0 to 1 percent 0.4 0.2%
slopes

42 Edwards muck, 0 to 1 percent 1.1 0.6%
slopes

61A Selfridge sand, 0 to 3 percent 6.6 3.3%
slopes

Subtotals for Soil Survey Area 68.5 34.8%

Totals for Area of Interest 197.0 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. if included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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Custom Soil Resource Report

Clare County, Michigan

Co—Colonville fine sandy loam

Map Unit Setting
National map unit symbol: 6cSh
Elevation: 600 to 1,400 feet
Mean annual precipitation: 22 to 44 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 70 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Colonville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Colonville

Setting
Landform: Flood plains
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy over stratified sandy and silty alluvium

Typical profile
H1-0to 17 inches: fine sandy loam
H2 - 17 to 60 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
! Natural drainage class: Somewhat poorly drained
| Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 12 to 24 inches
| Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: L.ow {about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D

Minor Components

Evart
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (three-dimensional). Talf
Down-slope shape: Linear
Across-slope shape: Linear

13




Custom Soil Resource Report

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches

Frequency of floading: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 20 percent

Available water storage in profile: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D

Minor Components

Wheatley
Percent of map unit: 5 percent
Landform: Depressions on outwash plains, depressions on lake plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

losco
Percent of map unit: 5 percent
Landform: Outwash plains, lake plains, till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Mancelona
Percent of map unit: 5 percent
Landform: Outwash plains, lake plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

IkA—losco-Kawkawlin complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 6cSt
Elevation: 600 to 1,600 feet
Mean annual precipitation: 27 to 32 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 70 to 140 days
Farmland classification: Prime farmland if drained

Map Unit Composition
losco and similar soils: 55 percent
Kawkawlin and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Custom Soil Resource Report

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Brevort
Percent of map unit: 4 percent
Landform: Depressions on lake plains, depressions on till plains
Landform position (three-dimensional); Talf
Down-slope shape: Linear
Across-slope shape: Linear

Sims
Percent of map unit: 3 percent
Landform: Depressions on moraines, depressions on till plains
Landform position (three-dimensional); Talf
Down-slope shape: Linear
Across-slope shape: Linear

Menominee
Percent of map unit: 3 percent
Landform: Moraines, outwash plains, till plains
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear

Lu—Lupton muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2qz6h
Elevation: 690 to 1,460 feet
Mean annual precipitation: 28 to 36 inches
Mean annual air temperature: 41 to 48 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Lupton and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Custom Soil Resource Report

Down-slope shape: Concave
Across-slope shape: Linear, concave

Au gres
Percent of map unit: 1 percent
Landform: Drainageways, swales
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex, concave

MaB—Mancelona loamy sand, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 6cQy
Elevation: 600 to 1,800 feet
Mean annual precipitation: 27 to 34 inches
Mean annual air temperature: 39 to 46 degrees F
Frost-free period: 80 to 150 days
Farmland classification: Farmland of local importance

Map Unit Composition
Mancelona and similar soils: 94 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mancelona

Setting
Landform: Lake plains, outwash plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: 18 to 40 inches of sandy and/or gravelly material over calcareous
sandy and gravelly glaciofluvial deposits

Typical profile
H1 - 0to 3 inches: loamy sand
H2 - 3 to 18 inches: gravelly loamy sand
H3 - 18 to 27 inches: gravelly sandy loam
H4 - 27 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Custom Soil Resource Report

H2 - 11 to 14 inches: loamy sand
H3 - 14 to 23 inches: loamy sand
H4 - 23 to 46 inches: clay loam
H5 - 46 to 60 inches: clay loam

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C

Minor Components

Nester
Percent of map unit: 5 percent
Landform: Till plains, moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: linear

Montcalm
Percent of map unit: 3 percent
Landform: Till plains, outwash plains, moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-siope shape: Linear

losco
Percent of map unit: 3 percent
Landform: Qutwash plains, till plains, lake plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Kawkawlin
Percent of map unit: 2 percent
Landform: Moraines, till plains
Landform position (three-dimensional): Rise
Down-slope shape. Linear
Across-slope shape: Linear

Mancelona
Percent of map unit: 2 percent
Landform: Outwash plains, lake plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
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Custom Soil Resource Report

Landform: Till plains, moraines, outwash plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear

Across-slope shape: Linear

Nester
Percent of map unit: 5 percent
Landform: Moraines, till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Melita
Percent of map unit: 5 percent
Landform: Till plains, lake plains, moraines, outwash plains
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear

MtC—Montcalm loamy sand, 6 to 12 percent slopes

Map Unit Setting
National map unit symbol: 6cb8
Elevation: 600 to 1,400 feet
Mean annual precipitation: 27 to 32 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 90 to 140 days
Farmland classification: Farmland of local importance

Map Unit Composition
Montcalm and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montcalm

Setting

Landform: Moraines, outwash plains, till plains

Landform position (two-dimensional): Summit, shoulder, backslope, footslope,
toeslope

Landform position (three-dimensional): Interfluve, head slope, nose slope, side
slope, base slope, crest

Down-slope shape: Linear

Across-slope shape: Linear, convex

Parent material: Sandy and loamy glaciofluvial deposits and/or drift

Typical profile
H1-0to 7 inches: loamy sand
H2 - 7 to 21 inches: loamy sand
H3- 21 to 60 inches: stratified sand to sandy loam
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Custom Soil Resource Report

Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nester

Setting
Landform: Till plains, moraines
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: 20 to 36 inches of loamy and clayey material over calcareous loamy
and clayey till

Typical profile
H1-0to 7 inches: loam
H2 - 7 to 14 inches: loam
H3 - 14 to 25 inches: clay loam
H4 - 25 to 60 inches: clay loam

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: Nore than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C

Minor Components

Kawkawlin
Percent of map unit: 7 percent
Landform: Moraines, till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Menominee
Percent of map unit: 3 percent
Landform: Outwash plains, moraines, till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Montcalm
Percent of map unit: 3 percent
Landform: Till plains, moraines, outwash plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
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Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

Minor Components

Montcalm

Percent of map unit: 5 percent

Landform: Outwash plains, moraines, till plains

Landform position (two-dimensional): Summit, shoulder, backslope, footslope,
toeslope

Landform position (three-dimensional): Interfluve, head slope, nose slope, side
slope, base slope, crest

Down-slope shape: Linear

Across-slope shape: Linear, convex

Menominee

Percent of map unit: 5 percent

Landform: Till plains, moraines, outwash plains

Landform position (two-dimensional): Summit, shoulder, backslope, footslope,
toeslope

Landform position (three-dimensional). Interfluve, head slope, nose slope, side
slope, base slope, crest

Down-slope shape: Linear

Across-slope shape: Linear, convex

Kawkawlin
Percent of map unit: 3 percent
Landform: Moraines, {ill plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear

losco
Percent of map unit; 2 percent
Landform: Outwash plains, till plains, lake plains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape. Linear
Across-slope shape: Linear

NeD—Nester loam, 12 to 18 percent slopes

Map Unit Setting
National map unit symbol: 6cbf
Elevation: 600 to 1,400 feet
Mean annual precipitation: 27 to 32 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 90 to 140 days
Farmland classification: Farmland of local importance
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Landform: Till plains, moraines, outwash plains

Landform position (two-dimensional): Summit, shoulder, backslope, footslope,
toeslope

Landform position (three-dimensional). Interfluve, head slope, nose slope, side
slope, base slope, crest

Down-slope shape: Linear, convex

Across-slope shape: Convex, concave

Sl—Sewage lagoon

Map Unit Composition
Sewage lagoon: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Wh—Wheatley loamy sand

Map Unit Setting
National map unit symbol: 6cbs
Elevation: 600 to 1,400 feet
Mean annual precipitation: 22 to 44 inches
Mean annual air temperature; 39 to 46 degrees F
Frost-free period: 80 to 140 days
Farmiand classification: Farmland of local importance

Map Unit Composition
Wheatley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wheatley

Setting
Landform: Depressions on lake plains, depressions on outwash plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly glaciofluvial deposits

Typical profile
H1 - 0 to 8 inches: loamy sand
H2 - 8 to 29 inches: sand
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Isabella County, Michigan

10—Pinnebog muck

Map Unit Setting
National map unit symbol: 6852
Elevation: 600 to 1,000 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 140 to 150 days
Farmland classification: Farmland of local importance

Map Unit Composition
Pinnebog and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Description of Pinnebog

Setting
Landform: Outwash plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Herbaceous organic material

Typical profile
Oa - 0 fo 18 inches: muck
Oe - 18 to 26 inches: mucky peat
O'a - 26 to 60 inches: muck

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: NMore than 80 inches
| Natural drainage class: Very poorly drained
| Runoff class: Very low
Capacity of the maost limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 5.95 in/hr)

Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 24.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D

11C—Spinks sand, 6 to 12 percent slopes

Map Unit Setting
National map unit symbol: 6854
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12B—Coloma sand, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 6856
Elevation: 580 to 1,360 feet
Mean annual precipitation: 28 to 37 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 120 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Coloma and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Coloma

Setting
Landform: Moraines
Landform position (three-dimensional). Rise
Down-slope shape: linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Ap - 0to 11 inches: sand
E and Bt - 11 to 60 inches: sand

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A

Minor Components

Thetford
Percent of map unit: 3 percent
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Minor Components

Shoals
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Adrian
Percent of map unit: 2 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

Algansee
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Pinnebog
Percent of map unit: 2 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

19—Gilford fine sandy loam

Map Unit Setting
National map unit symbol: 685m
Elevation: 50 to 1,100 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 140 to 150 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Gilford and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gilford

Setting
Landform: Glacial drainage channels
Landform position (three-dimensional): Talf
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Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pipestone

Setting
Landform: Qutwash plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy outwash

Typical profile
A - 0to 2inches: sand
E - 2 to 4 inches: sand
Bh - 4 to 11 inches: sand
C - 11 to 60 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksaf): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D

Minor Components

Kingsville
Percent of map unit: 4 percent
Landform: Depressions
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Wixom
Percent of map unit: 3 percent
Landform: Beach ridges
Landform position (three-dimensional). Rise
Down-slope shape: Linear
Across-slope shape: Linear

Minoa
Percent of map unit: 3 percent
Landform: Wave-worked till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D

Minor Components

Ziegenfuss
Percent of map unit: 5 percent
Landform: Depressions

Perrinton
Percent of map unit: 5 percent

35B—Metea loamy sand, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: 6863
Elevation: 250 to 1,200 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature; 45 to 48 degrees F
Frost-free period: 140 to 150 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Metea and similar soils: 88 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Metea

Setting
Landform: Moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and/or loamy till

Typical profile
| Ap - 0 to 9 inches: loamy sand
| Bw - 9 to 22 inches: loamy sand
2Bt - 22 to 28 inches: loam
2C - 28 to 60 inches: loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
| Natural drainage class: Well drained
; Runoff class: Very low
Capacity of the maost limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
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Typical profile
Oat - 0to 12 inches: muck
Qa2 - 12 to 34 inches: muck
Cg - 34 to 80 inches: sand

Properties and qualities

Slope: 0to 1 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Very poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very
high (0.14 to 14.17 in/hr)

Depth to water table: About 0 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 0.4

Available water storage in profile: Very high (about 15.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D

Minor Components

Kingsville
Percent of map unit; 3 percent
Landform: Outwash plains, nearshore zones (relict)
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear

Edwards
Percent of map unit: 2 percent
Landform: Depressions on outwash plains, depressions on moraines on outwash
plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Concave, linear
Across-slope shape: Linear

Houghton
Percent of map unit: 2 percent
Landform: Depressions on outwash plains, depressions on moraines on outwash
plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Concave
Across-slope shape: Linear

Gilford
Percent of map unit. 1 percent
Landform: Lakebeds (relict) on moraines, lakebeds (relict) on glacial drainage
channels, lakebeds (relict) on outwash plains
Landform position (two-dimensional): Toeslope
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D

Minor Components

Adrian
Percent of map unit: 3 percent
Landform: Lakebeds (relict) on moraines, lakebeds (relict) on glacial drainage
channels, lakebeds (relict) on outwash plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Concave
Across-slope shape: Linear

Houghton
Percent of map unit: 3 percent
Landform: lLakebeds (relict) on glacial drainage channels, lakebeds (relict) on
outwash plains, lakebeds (relict) on moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Concave
Across-slope shape: Linear

Gilford
Percent of map unit: 2 percent
Landform: Lakebeds (relict) on moraines, lakebeds (relict) on glacial drainage
channels, lakebeds (relict) on outwash plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear

Palms

Percent of map unit: 2 percent

Landform: Drainageways on moraines, drainageways on glacial drainage channels,
drainageways on moraines, drainageways on outwash plains, depressions on
moraines, depressions on outwash plains, depressions on outwash plains

Landform position (two-dimensional): Toeslope

Landform position (three-dimensional): Base slope

Down-slope shape: Linear

Across-slope shape: Linear

61A—Selfridge sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 684g
Elevation: 600 to 1,200 feet
Mean annual precipitation: 30 to 36 inches
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Londo
Percent of map unit: 2 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear

Corunna
Percent of map unit: 2 percent
Landform: Depressions
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Parkhill
Percent of map unit: 2 percent
Landform: Depressions
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: linear
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