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CROW SYNFUELS FEASIBILITY STUDY

FINAL REPORT - VOLUME IV

APPENDIX A-1

WATER ENVIRONMENTAL DATA
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APPENDIX A-1

WATER QUALITY DATA

EPA STORET DATA FOR:
LITTLE BIGHORN RIVER NEAR HARDIN, MONTANA

BIGHORN RIVER NEAR ST. XAVIER, MONTANA

SIGHORN RIVER AT BIGHORN, MONTANA
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FLOW DURATION DATA

DURATION TABLES OF DAILY DISCHARGE

LITTLE BIGHORN RIVER NEAR HARDIN, MONTANA
(WATER YEARS 1966-1979)

BIGHORN RIVER NEAR ST. XAVIER, MONTANA
(WATER YEARS 1966-1979)

BIGHORN RIVER AT BIGHORN, MONTANA
{(WATER YEARS 1966-1979)

PRYOR CREEK AT PRYOR CREEK, MONTANA
(WATER YEARS 1968-1979)
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APPENDIX A-2
SUPPLEMENTARY WILDLIFE INFORMATION

o TABLE A2-1  PRELIMINARY LIST OF BIRDS ENOWN TO OCCUR WITHIN OR
s ADJACENT TO THE PROPOSED PROJECT REGION, CROW
S . RESERVATION, MONTANA

TABLE A2-2 PRELIMINARY LIST OF MAMMALS ENOWN TO OCCUR WITHIN OR
ADJACENT TO THE PROPOSED PROJECT REGION, CROW
RESERVATION, MONTANA

TABLE A2-3 PRELIMINARY LIST OF AMPHIBJANS AND REPTILES KNOWN TO
OCCUR WITHIN OR ADJACENT TO THE PROPOSED PROJECT
REGION, CROW RESERVATION, MONTANA

TABLE A2-4 PRELIMINARY LIST OF PFISH SPECIES KNOWN TO OCCUR IN
SELECTED SURFACE WATERS WITHIN THE PROPOSED PROJECT
REGION, CROW RESERVATION, MONTANA
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TABLE A2-1
PRELIMINARY LIST OF BIRDS KNOWN TO OCCUR WITHIN OR ADJACENT TQ THE

PROPOSED PROJECT REGION, CROW RESERVATION, MONTANA

Order - Common Name

Gaviiformes Ciconiiformes

Common loon Great Blue heron

S e i

Black~erowned night heron
Podicipediformes Ameriecan bittern

Horned grebe Anseriformes

Eared grebe

Western grebe Canada goose

Pied-billed grebe White-fronted goose
Snow goose

Pelecaniformes Mallard

Gadwall

White pelican Pintail

Double-crested cormorant Green-winged teal

Blue-winged teal

Cinnamon teal

American Wigeon

USE OF DISCLOSUNE bF REPSAT DATA
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Ordger - Common Name
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SR T e e AT VRS By a

Shoveler Sweinson's hawk
Redhead Rough-legged hawk
Ring-necked Duck Ferruginous hawk J‘\ Z
Canvasbeck Giolden eagle
Greater Seaup Bald eagle ¥
Lesser Seaup Marsh hawk '
Common Goldeneye Osprey E
Bufflehead Prairie falcon ‘ "7':
Ruddy Duck Peregrine falcon
Hooded Merganser ) Merlin (Pigeon hawk) _,
Common Merganser American kestrel ~: .
Red-breasted Merganser N
Galliformes
Falconiformes Ruffed grouse
Sharp-tailed grouse ,-
Turkey vulture Sage grouse
Goshawk Ring-necked pheasant
Sharp-shinned hawk Hungarian (Gray) partridge

Cooper's hawk Wild turkey

Red-tailed hawk

\m

[

h
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Order - Commen Name

Gruiformes

Sandhill crane

Sora
Yellow rail

American coot

Charadriiformes

Semipalmated polver
Kilideer

Mountain plover
Black-bellied plover
Common snipe
Long-billed curlew
Upland sandpiper
Spotted sandpiper

Solitary sandpiper

A2-4

Greater Yellowlegs
Lesser Yellowlegs
Willet

Pectoral sandpiper
White-rumped sandpiper
Baird's sandpiper

Least sandpiper
Semipalmated sandpiper
Western sandpiper
Sanderling

Long-billed dowitcher
Stilt sandpiper
Buff-breasted sandpiper
Marbled godwit

Hudsonian godwit
American avocet
Wilson's phalarope
Herring gull
California guil
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Order - Common Name

Ring-billed gull
Franklin's gull
Bonaparte's gull
Forster's Tern
Caspian Tern

Black Tern

Columbiformes

Rock dove

Mourning dove

Cuculiformes

Yellow-billed cuckoo
Black-billed cuckoo

Strigl‘formes

Screech owl

Great horned owl
Long-eared owl
Short-eared owl
Snowy owl
Barred owl

Burrowing owl

Saw-whet owl

Caprimuleiformes

Poor-will

Common nighthawk

Apodiformes

White-throated swift

Ruby-throated hummingbird

Black-chinned hummingbird

Rufous hummingbird

USE OB DISELOSURE OF NEPZRT DATA
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Order - Common Name

Coraciiformes

Belted kingfisher

Piciformes

Common flicker
Red-headed weodpecker
Lewis' woodpecker
Yellow-bellied sapsueker
Williamson's sapsucker
Heiry woodpecker

Downy woodpecker

Passeriformes

Eastern kingbird
Western kingbird
Eastern phoebe
Say's phoebe
Willow flyecatcher

A2-6

Least flycateher
Western flycatcher
Western Wood Peewee
Olive-sided Flycateher
Horned lark
Violet-green swallow
Tree swallow

Bank swallow
Rough-winged swallow
Barn swallow

ClLiif swallow

Pucple martin

Gray jay

Black-billed magpie
Czmmon erow

Pinyon jay

Clark's nutcracker

Black-capped chickadee

Dipper

White-breasted nuthateh
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Order - Common Name

Brown creeper

House wren
Long-billed marsh wren
Rock wren

Gray catbird

Brown thrasher

Sage thrasher
American robin

Wood thrush
Sweinson's thrush
Gray-cheeked thrush
Veery

Eastern bluebird
Mountain bluebird
Townsend's solitaire
Golden-crowned kinglet
Ruby-crowned kinglet
Water pipit

Sprague's pipit

Bohemian waxwing

A2-1

Cedar waxwing
Northern shrike
Loggerhead shrike
Sterling

Solitary vireo

Red-eyed vireo
Warbling vireo
Black-and-white warbler
Tennessee warbler
Orange-crowned warbler
Nashville warbler
Yellow warbler
Magnolia warbler
Yellow-rumped warbler
Townsend's warbler
Black-throated green warbler
Chestnut-sided warbler
Blackpoll warbler

Palm warbler

Ovenbird
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Order - Conmmon Name
Northern waterthrush Evening grosbeak
MacGillivray's warbler Purple fineh

Yellowthroat
Yellow-breasted Chat
Wilson's warbler
American Redstart
House sparrow
Bobolink

Western Meadowlark
Yellow-headed blackbird
Red~winged blackbird
Qrchard Oriole
Northern Oriole

Brewer's blackbird

Common Grackle
Brown-headed cowbird
Western tanager
Indigo bunting

Lazuli bunting
Dickeissel

Blaek-headed grosbeak

A2-8

House finch

Pine grosbeak
Gray-crowned rosy finch
Black rosy finch
Common Redpoll

Pine Siskin

American goldfineh

Red Crossbill
Green-tailed Towhee
Rufous-sided Towhee
Lark bunting
Savannah sparrow
Grasshopper sparrow
Baird's sparrow
Sharp-tailed sparrow
Vesper sparrow

Lark sparrow

Slate-colored junco
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Order - Common Name

Gray-headed junco

Tree sparrow

Chipping sparrow
Clay-colored sparrow
Brewer's sparrow

Field sparrow

Harris's sparrow
White-crowned sparrow
White-throated sparrow
Fox sparrow

Lineoln's sparrow

Song sparrow

MeCown's longspur
Lapland longspur
Smith's longspur
Chestnut-collared longspur

Snow bunting

Source! U. S. Geological Survey, 1976; VTN Wyoming Ine., 1978; and

Coeneberg and DePuit, 1979.
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TABLE A2-2
PRELIMINARY LIST OF MAMMALS KROWN TO OCCUR WITHIN OR
ADJACENT TO THE PROPOSED PROJECT REGION

CROW RESERVATION, MONTANA
——— e e e Ny MUNIANA

Ordei ~ Common Name

Insectivorg Big brown bat
Red bat
Masked'shrew Western big-eared bat
Merriam's shrew
Carnivora
Chiroptera
' Blaek bear
| j‘_*.. Little brown bat Racoon
f Long-eared bat Long-tailed weasel
.‘;{ Yuma bat Mink
g ; Long-legged bat Biack-footed ferret
. '*i Masked, or least bat Western spotted skunk
: ;‘ Hoary bat Striped skunk
) Silver-haired bat Badger
Spotted bat Coyote
Swift fox

GSE OR DISCLOSURE OF KESCRT LATA
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Order - Common Name E
i
i
Red fox White-footed mouse
Boheat Northern grasshopper niouse ~
Mountain lion Bushy-tailed woodrat
Mountain vole . )

Meadow vole

Rodentia Prairie vole
Long-tailed vole
Yellow-bellied marmot Sagebrush vole
Black-tailed prairie dog Muskrat :
Richardson's ground squirrel Norway rat |
Thirteen-lined ground squirrel House mouse I “
Least Chipmunk Meadow jumping mouse ’
Red Squirrel Porecupine .
Northern pocket gopher
Wyoming or olive-backed pocket Lagomorpha
mouss
Ord's Kangaroo rat White-tailed jack rabbit
Beaver Mountain cottontail L. ‘
Western harvest mouse Desert cottontail .':j,
Deer mouse e
( E
st G DISELISURE OF REPCRT DATR _
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= Cormon Name

Order
Artiodactyla
White-tailed deer

Mule deer
Pronghorn antelope

Elk

Scurce: Bureau of Indian Affairs, 1976, VIN Wyoming, Inc. 1978, and
Coenenberg and DePuit 1979

A2-12

USK £ DISCLPSURE OF REPCRT DATA
I3 SUBILCT ¥ THE RESTMLTICN ON TRE
WITICE PAGE AT TNE FRONT 0F THIT REFORT




TABLE A2-3

PRELIMINARY LIST OF AMPHIBIANS AND REPTILES ENOWN TO OCCUR
WITHIN OR ADJACENT TO THE PROPOSED PROTECT REGION
~ _CROW RESERVATION, MO MONTANA

Common Name

Tiger salamander

Plains spadefoot toad

Eastern short-horned lizard

Western hognose snake

Waodhouse's Toad Eastern yellowbellied racer
Leopard frog Gopher sneke (bull snake)
Chorus frog Milk snake
Snapping turtle Common garter snake (Red-sided
Painted turtle garter)
Spiny softshell Western terrestrial garter snake
Northern sagebrush lizard (wandering garter)
W&stérn plains garter snake
Prairie rattlesnake
Source: Bureau of Indian Affairs, 1976; VTN Wyoming, Inc., 1978; and

A2-13

Coenenberg and DePuit, 1979.
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TABLE A2-4 .
PRELIMINARY LIST OF FISH SPECIES KNOWN TO OCCUR IN SELECTED
SURFACE WATERS WITHIN THE PROPOSED REGION,
CROW RESERVATION, MONTANA

Surface Water Species of Fish

Bighorn River Brown trout
{Below Yellowtail Dam) Cutthroat trout
Rainbow trout
Walleye
Northern pike
Mountain whitefish
Yellow perch
Burbot
Longnose dace
Flathead chub
Blaek bullhead
Goldeye
Carp
River earpsucker

Longnose sucker
Mountain sucker

Shorthead redhorse

USE DR DISCLISURE OF REPSKT DATA
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Surface Water

Species of Fish

Little Bighorn River

Young's Creek

A2-15

Brown trout
Rainbow trout
Whitefish

Longnose sucker

Brock trout
White sucker
Mountain sucker
Fathead minnow
Plains minnow
Lake Chub
Longnose dace
Flathead chub
Golden shiner
Sand shiner

Longnose sucker
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Surface Water Species of Fish

Tanner Creek

Tongue River
border)

Fathead minnow
Lake chub
White sucker

Longnose dace .

{near Wyoming-Montana
Carp
Northern redhorse
White Sucker
Stonecat
Rock bass

Sauger

Source:

Stevenson 1975, U. S. Fish and Wildlife Service, 1980; VTN
Wyoming Ine., 1978; and Wesche and Johnson, 1981.
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APPENDIX A-3

EARTHQUAKE DATA FILE

320-km RADIUS OF 45.75N, 107.75W
(Approximate Location - Hardin, Montana)
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Alientine Series

The Allentine series consists of deep, nearly level to sloping, well-drained soils on
broad fans, ridetops and terraces in stream bottoms. Slopes range from 0 percent to
8 percent. These soils are formed in elayey alluvium. The surface layer is light gray
silt loam 2 inches thick. The subsoil is grayish-brown and light browning-gray clay
about 25 inches thick. The substratum is pale-olive and light-clive gray elay and
siity clay that extends to a depth of 60 inches or more. Permeability is very slow
and available water capacity is moderate or high. The effective rooting depth is 60
inches or mare. These soils are used for range, wildlife, recreation, watershed and
irrigated and dry-farmed crops.

. Asd - Allentine-Bone Complex, 1 percent to 4 percent slopes. This

complex Is made up of nearly level and gently sloping soils on fans and
narrow terraces. It is about 60 percent Allentine silty elay loam, 30
percent Bone silty clay, and 10 percent Vananda silty eclay. The Bone
soil is in 2-ineh to 6-inch mierodepressions. The profiles are similar to
those described under their respective series. A few pebbles are present
on the surface. Runoff is medium and the hazard of erosion is slight.

Arvada Series

These soils are deep, nearly level and gently sloping, well-drained, sodic. They are
on fans, terraces, and valley bottoms. They are formed in mixed elay and loam
alluvium. The surface soil is grayish-brown and light brownish-gray silt loam about 3
inches thick. The subsoil is grayish-brown clay and silty elay about 15 inches thiek.
The substratum is grayish-brown and pale-brown silty clay 60 inches or more. Per-
meability is very slow and available water capacity is moderate or high. The effect-
ive rooting depth is 60 inches or more. These soils are used mostly for range, recrea~
tion and wildlife. When mixed with other soils it is dry~farmed.

1
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® Aye - Arvade-Bone. This complex is made up of nearly level and gently
sloping soils on small terreces and fans. The complex is comprised of
Arvada clay (60 to 80 percent), Bone clay (15 to 30 pereent), and Hydro
silty clay loam (5 to 10 percent). Slopes are 1 pereent or less on ter—
races and 3 to 4 percent on fans and terrace edges. Runoff is slow and
the erosion hazard is slight. These soils are used for range, wildlife and
recreation.

Doney Series

The Doney series consists of moderately deep, gently sloping and rolling to very
steep, well-drained soDs on dissected hills, ridges, and knolls in the sedimentary
uplands. Slopes are from 5 to 95 percent. These soils are weathered in place from
mixed loam shale, siltstone, and sandstone. The surface layer is grayish-brown loam
& inches thick. It is underlain by light yellowish-brown and pale-yellow loam. Soft
sandstone, siltstone, and loamstone are at a depth of about 21 inches. Permeability is
moderate and available water capacity is low. They are used mostly for recreation,
watershed, and wildlife. When mixed with deeper soils of valleys and on broad ridges
they can be dry-farmed.

® DOe - Doney-Wayden eomplex, hilly. This complex is made up of rolling
to hilly and steep soils in the sedimentary uplands. It is 60 to 75 percent
Doney loam and Wayden silty clay loam; 5 1o 15 percent rock and shale
outerops; and 15 to 25 percent Farnuf, Savage, and Shaak. GSlopes are
mostly 15 to 35 percent. The ridgetops are rcunded and well grassed.
The ridges are less then 150 feet wids and are discontinuous, and the
valleys are several hundred feet wide and have nearly contimous foot
siopes. The Doney and Wayden soils are intermixed on the ridges and
hills. They have slopes of 20 to 3% percent. The Farnuf, Savage and
Shaak soils are on short foot slopes and in the bottoms of wide valleys.
They have slopes of 8 to 20 percent. Runoff is rapid and the erosion
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hagard is severe. These soils are used for recreation, watershed, and
wildlife.

Haverson Series

The Haverson series conists of deep, nearly level to steep, well-drained soils on flood
plains and low terraces. Slopes range from 0 to 35 percent. These soils formed in
stratified loam, silt loam, and fine sand loam alluvium. In @ representative profile
the surface layer is grayish-brown loam about 12 inches thick. The underlying
material is light yellowish-brown and light brownish-gray stratified silt loam, loam,
and sandy loam that extends to a depth of 60 inches or more. Permeability is
moderate, and available water capaeity is high. The effective rooting depth is 60
inches or more. These soils are used for irrigated and dry-farmed erops, wildlife,
reeraation, watershed, and range.

. Hfh - Haverson-Hysham Silty Clay Loams. This complex is made up of
nearly level and gently sloping soils in stream valleys. It is 65 to 80
percent Haverson silty clay loam and 20 to 35 percent Hysham silty clay
loam. Slopes are 0 to 4 percent. Areas of the Hysham soil are 5 to 15
feet wide and ere marked by surface crusting and greasewood. They
typieally have slopes of 1 percent, but they range to 4 percent. The
Haverson and Hysham soils in this complex have profiles similar to those
described as representative of their respective series, but the Haverson
soil has a surface layer of silty clay loam, and the Hysham soil has a
surface layer of silty clay. Runoff is slow, and the hazard of erosion is
moderate. In the large siream valleys, these soils are sometime briefly
flooded if the snow melts rapidly or after early summer rains. They are
suited to range, recreation, and wildlife and to hay and dry-farmed
erops.
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Kyle Series

The Kyle series consists of deep, nearly level to strongly sloping, well-drained soils
on fans and foot slopes. Slopes range from 0 to 15 percent. These soils formed in
clay alluvium. In a representative profile, the surface layer is grayish-brown silty
clay about 2 inch thiek. The subsoil is grayish-brown and olive-gray clay and silty
clay ebout § inches thick. The underlying material is light olive-gray, olive, and
pale-olive clay that extends to a depth of 62 inches or more. Permeability is very
slow and available water eapacity is moderate or high. The effective rooting depth
is 60 inches or more. These soils are used for irrigated and dry-farmed crops, wild-
life, recreation, watershed, and range.

* Ks - Kyle Silty Clay, 0 to 2 percent slopes. This nearly level soil is on
terrace and fans. Areas range from 5 to 300 acres in size. The soil has
a profile similar to the one deseribed as representative of the series, but
it is less sloping. Ineluded in mapping are small areas of Kyle clay,
saline, and Vananda clay. Runoff is slow, and the hazard of soil blowing
is moderate on the bare soil. This soils is suited to irrigated and dry-
fermed crops, wildlife, recreation, and range.

[ Kt - Kyle Siity Clay, 4 to 8 percent slopes. This gently sloping soil is on
terraces and fans. Slopes are smooth and range from 250 to 700 feet
long. Included in this soils complex are Vananda clay and Allentine
clay. In cultivated areas the gray surface layer is puddied and cloudy.
Runoff is medium and the erosion hazard is moderate. This soils is
suited to irrigated and dry-farmed crops, hay, wildlife, recreation, and
range.

° Ku - Kyle Silty Clay, 4 to 8 percent slopes. This slaping soil is on fans
and foot slopes. Areas range from 10 to 30 acres in size. Slopes range
from 150 to 300 feet long. The soil has a profile similar to the one
described as representative of the series, but it is steeper. Included in
the mapping are small spots of Vananda clay. Runoff is rapid, and the
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hazard of erosion is moderate. Most areas receive runoff from the hills
and ridges above them. This soil is suited to dry-farmed erops, hay,
wildlife, recreation, watershed, and range.

Lismas Series

The Lismas series consists of shallow, undulating to hilly or steep, well-drained soils
on dissected sedimentary uplands. Slopes are mostly 4 to 35 percent, but they range
to 50 percent. These soils formed in place from clay shale. In a representative
profile the surface layer is light olive-gray clay about 1 inch thick. The underlying
material is olive-gray and light olive~gray clay. Platy shale is at a depth of about 18
inches. Fine, weathered shale chips make up 10 to 30 percent of the soil material.
Permeability is very slow, and available water capacity is very low. The effective
rooting depth is 10 to 20 inches. Most of these soils are used for watershed, wildlife,
recreation, and range. A few areas are Included with deeper soils and are used for
dry-farmed crops.

] LK - Lismas-Shale Quterop Complex, Rolling. This complex is made up
of rolling to hilly and moderately steep soils in the sedimentary
uplands. It is about 75 percent Lismas clay snd 10 percent Shale out-
crop. Slopes are mostly 8 to 15 percent, but they range to 20 percent.
The Lismas soil in this complex has a profile similar to the one deseribed
as representative of the Lismas series, but the underlying shale material
has many crystals of gypsum. Included in mapping are areas of Pierre
clay and Vananda clay that make up about 15 percent of the total area
of this mapping unit. Runoff is medium, and the hazard of erosion is
moderate. These soils are suited to range, wildlife, recreation and
watershed.

] LM - Lismas-Vananda Clays, Undulating. This complex is made up of
undulating soils in the sedimentary uplands. It is about 25 percent
Lismas clay, 60 percent Pierrs clay, and 15 percent Vananda clay.
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Slopes are 4 to 8 percent. The Vananda seil has a crusted surface layer
and is covered with greasewood. The Lismas soil is on the ecrests of
surface undulations and the sides of deep drainageways. The Lismas soil
in this complex has a profile similar to the one deseribed as representa-
tive of the Lismas series, but it is shallower over shale, and it contains
many erystals of gypsum. Also, in plowed areas it is light olive gray.
Runoff is medium, and the hazard of erosion is moderate. These soils
are suited to wildlife, recreation, watershed, renge pasture, and dry-
farmed crops.

® LN - Lismas-Vananda Clays, Undulating. This complex is made up of
undulating soils in the sedimentary uplands. It is about 25 percent
Lismas clay, 680 percent Pierre clay, and 15 percent Vananda clay.
Slopes are 4 to B percent. The Vananda soil has a crusted surface layer
end is covered with greasewood. The Lismas soil is on the crests of
surface undulations and the sides of deep drainageways. The Lismas soil
in this complex has a profile similar to the one deseribed as representa-
tive of the Lismas series, but it is shallower over shale, and it contains
many crystals of gypsum. Also, in plowed areas it is light olive-gray.
These soils are suited to wildlife, recreation, watershed, range pasture,
and dry-farmed crops.

Midway Series

The Midway series consists of shallow, gently sloping to steep and undulating to hilly,
well-drained soils in the sedimentary uplands. Slopes range from 2 to 35 percent.
These soils formed in place in material weathered from sitly clay loam and silty clay
shale. The surface layer is light olive-gray silty clay loam about 2 inches thiek. The
underlying material is olive-gray silty clay loam. Shale is at a depth of about 11
inches. Permeability is slow and available water capacity is very low. The effective

rooting depth is about 15 inches, Most of these soils are used for range, recreation,
watershed, and wildlife. Small areas ars dry-farmed.
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] MVa - Midway Silty Clay Loam, Rolling. This soil is on ridges and hills
dissected by short tributary drainageways. Slopes are & to 15 percent.
Included in these soils are Heldt, Lohmiller, McRae, Thedalund, and
Nelson soils. Runoff is rapid and the erosion hazard is severe. This soil
is suited to range, wildlife, recreation and watershed.

. MVd - Midway-Lismas Complex, hilly. This complex is made up of hilly
and steep soils in the sedimentary uplands. It has equal parts of Midway
clay and Lismas clay with 10 to 30 percent shale outerop present. Slopes
are mostly 1S to 25 percent. The Lismas and Midway soils are inter-
mixed, but shale outerop is in deep drainageways and on narrow ridges.
Fragments of porcelanite and red shale are scattered on ridges. Iron-
stone concretions are seattered on the shale outerop. The Lismas soil
generally is darker colored than the Midway soil. Other soils in this
complex are Thedalund loam, Nelson sandy loam and Vananda clay.
Runoff is rapid and the erosion hazard is severe. These soils are suited
to range, wildlife, recreation and watershed.

Pierre Series

The Pierre series consists of moderately deep, gently undulating to hilly and steep,
well~drained sofls in the sedimentary uplands. Slopes are mostly 2 to 35 percent, but
they range to 1 percent. These soils formed in material weathered in place from
platy clay shale. In a representative profile the surface layer is grayish-brown silty
clay and clay about 3 inches thick. The substratum is pale-olive clay. Platy clay
shale is at a depth of about 29 inches. Permeability is very slow, and available water
capacity is low. The effective rooting depth is 20 to 40 inches. These soils are used
for range, wildlife, recreation, watershed, and dry-farmed erops.

. Pg - Pierre Clay, Undulating. This undulating soil is on shale hills and
ridges in the sedimentary uplands. Areas range from 20 to 120 acres in
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size. Slopes are 4 to 5 percent on ridgetops, in swales, and at the heads
of drainageways and 8 to 8 percent on the sides of deep drainageways.
The soil has a profile similar to the one decribed as representative of the
series, but it is less sloping. Included in mapping are areas of Shale
outerop and Lismas elay on the points of ridges between deep drainage-
ways. Runoff is medium, and the hazard of erosion is moderate. This
soil is used for dry-farmed crops, pasture, wildlife, recreation, water-
shed and range.

° Pk - Pierre-Kyle Clays, Gently Undulating. This eomplex is made up of
gently undulating soils int he sedimentary uplands. It is about 75 percent
Pierre clay and 25 percent Kyle clay. Slopes are mostly 2 to 4 percent.
The Pierre soil is on the convex slopes of knolls and ridges. The Kyle
soil is in 3 to § acre patches on concave slopes at the heads of drainage-
ways and between ridges. Sheale bedrock is at a depth of 40 to 50
inches. Runoff is slow and erosion hazard is moderate. These soils are
suited to dryfarming, pasture, wildlife, recreation, watershed, and range.

® Pm - Pierre-Lismas Clays, Rolling. This complex is made up of rolling
soils in the sedimentary uplands. It is about 70 percent Pierre clay, 20
percent Lismas clay, and 10 percent Kyle clay. The Pierre soil is on
wide ridges, hills, and side slopes of drainageways. It has slopes of 8 to
12 percent. The Lismas soil is on narrow ridges and side slopes of deep
drainsgeways. It has slopes of 12 to 20 percent. Spots of gravelly
terrace material exist. Runoff is rapid and the erosion hazard is

severe. These soils are suited to range, recreation, watershed, and
wildlife.

® Pn - Pierre-Lismas Clays, Hilly. This complex is made up of hilly end
steep soils in the sedimentary uplands. It is 50 to 75 perecent Lismas
clay, 20 to 50 percent Pierre clay, and 5 to 15 percent shale outcrop.
Slopes are mostly 15 to 25 percent. Most areas have a narrow central
ridge and spur ridges that slope steeply to the valley bottoms. Narrow
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drainageways separate the spur ridges. Local relief ranges from 75 to
200 feet. The Lismas is on steep, narrow ridges and sides of drainage-

ways. It has slopes of 24 to 45 pereent. The Pierre soil is on wide ridges
and at the heads of drainageways. It has slopes of 15 to 20 percent.
Spots of Harvey loam are evident. Runoff is rapid and the erosion

hazard is severe. These soils are suited to range, wildlife, recreation
and watershed.

Renohill Series

The Renohill series consists of moderately deep, undulating, well-drained soils on
ridges end hills in the sedimentary uplands. Slopes range from 4 to § percent. These
soils formed in place in materiel weathered from caleareous clay loam and silty clay
loam shale. The surface layer is light brownish-gray silty clay loam about 2 inches
thick. The subsoil is grayish-brown, brown, and light olive-brown silty clay loam and
silty elay about 11 inches thick. The substratum is light brownish-gray and pale-olive
silty eclay loam, silty clay, and clay that contains a few shale chips in the lower
part. Clay shale is at a depth of about 33 inches. Permeability is slow and available
water capacity is low. The effective rooting depth is about 33 inches. These soils
are used for range, dry-farming, recreation, watershed, and wildlife.

° Re - Renohill Silty Clay Loam, Undulating. This soil is on broad ridge-
tops and tablelands that are erossed by shallow drainagewsys. Slopes are
4 to 8 pereent. Areas range from 20 to 50 acres in size. Other soils
included are Midway silty clay loam on narrow ridges and Thurlow silty
clay loam and Heldt silty clay loam in the concave heads of drainage-
ways. Also included are soils that have a few fragments of pebble size
on the surface in areas where terraces once covered the shale upland.
Runoff is medium and the erosion hazard is moderate. The soil is suited
to dry-farming, hay, range, recreation, watershed, and wildlife.
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Thedalund Series

The Thedalund series consists of moderately deep, undulating to very steep, well-
drained soils in the sedimentary uplands. Slopes range from 4 to 90 percent. These
soils were formed from weathered shele. The surfsce soil layer is grayish-brown
loam about 2 inches thiek. The underlying material is light olive-brown, light
yellowish-brown, and light-gray loam. Loam shale is at a depth of about 28 inches.

These soils are used for range, recreation, watershed, and wildlife. Small areas
included in deeper soils are used for dry-farmed crops.

] THn - Thedalund-Wibaux Stany Loams, Hilty. This complex is made uup
of hill and steep soils in the sedimentary uplands. It is 45 to 60 percent
Thedalund stonly loam, 25 to 35 percent Wibaux stony loam, and 10 to 20
percent shale outcrop. Minor soils in some valleys make up 5 to 10
percent of the complex. The two soils oeeur in random patterns, but the
Wibaux soil is distinguished by its red color. The soils are stony on the
surface. Runoff is rapid and the erosion hazard is severe. These soils
are suited to game range, range, recreation and wildlife.

° THo - Thedalund-Wibaux Complex, Very Steep. This complex is made up
of steep and very steep soils in the sedimentary uplands. It is 40 to 50
percent Thedalund stony loam, 30 to 35 percent Wibaux very stony loam,
and 20 to 30 percent Rock outerop. Slopes are 35 to 90 percent. The
soils oecur randomly, but the Wibaux soil is distinguished by its red color
and its very stony surface. The Thedalund and Wibaux soils have steeper
slopes that the Thedalund series. The Thedalund soil has fragments of
channer and stone size covering 10 t0 20 percent of the surface and the
Wibaux soil has a very stony surface layer. Runoff is very rapid and the

erosion hazerd is severe. These soils are suited to game range, range,
recreation and watershed,
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Vananda Series

The Venanda series consist of deep, nearly level to gently sloping and undulating,
well-drained, sodium-affected soils on terraces, fans, and foot slopes. Slopes range
from 0 to 8 percent. These soils formed in alkaline clay alluvium derived from fresh
and salt-water shale. In a representative profile the surfaee layer is light brownish-
gray silty clay about 1 inch thick. The underlying material is grayish-brown and
olive-gray clay that extends to a depth of 60 inches or more. Permenbility is very
slow, and available water capaecity is high. The effective rooting depth is 60 inches

or more. These soils are used for range, wildlife, reereation, watershed, and
irrigated erops.

° Ve - Vananda Clay, 1 to 8 percent slopes. This soil is in 20 to 100 acre
areas on terraces, fans, and foot slopes in the shale highlands. The foat
slopes and terraces have narrow hills and gullies spaced 100 to 200 feet
apart. The soil has the profile described as representative of the series.
Included in mapping are small areas of Allentine and Kyle soils. Runoff
is medium, and the hazard of ercsion is moderate. This soil is suited to
range, wildlife, rereation and watershed.

Wayden Series

The Wayden series consist of shallow, strongly sloping to very steep and rolling to
hilly, excessively drained soils on hills and ridges on dissected sedimentary uplands.
Slopes range from 8 to 55 percent. These soils formed in material weathered in
place from clay shale. The surface layer is grayish-brown silty clay loam about 2
inches thick. The subsoil is grayish-brown silty clay loam about 5 inches thick. The
substratum light brownish-gray silty elay loam that is about 35 percent weathered
shale chips. Shale is at a depth of about 19 inches. Permeability is slow and avail-
able water capaeity is very low. The effective rooting depth is about 20 inches.
These soils are used for range, recreation, watershed, and wildlife.
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® WL - Wayden Outcrop Complex, Rolling. This complex is made up of
rolling soils on deeply dissected sedimentary uplands. It is 55 percent
Wayden silty clay loam and Savage silty elay loam, and 15 percent Roek
outerop. Slopes are 8 to 15 percent. The Wayden soil is on narrow
ridges and hills. The Regent soil is on broad ridges. The Savage soil is
on fans, boat slopes, and the bottoms of narrow drainageways. Roek
cuterop is on peaks of narrow ridges anc eroded drainageways. Runoff is
medium and the erosion hazard is moderate. These soils are used for
range, recreation, watershed, and wildlife.
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Clayey Site

This site is well-suited to mechanical treatments if adequate amounts of western
wheatgrass and green needlegrass are present. Seeding adapted species results in
satisfactory range improvement if it is followed by good manegement. Brush man-
agement is feasible in many areas that have a heavy growth of big sagebrush. This

range site is made up of moderately deep to deep granular clay loam, silty elay loam,
silty clay, sandy clay, and clay sofls.

The approximate species composition, by air-dry weight, of the elimax (potential)
plant community is:

Species Percent
Western Wheatgrass 40
Green Needlegrass 15
Forbs 15
Bluebunch wheatgrass 10
Blue grama 6]
Plains reedgrass 5
Greasewood 5
Big sagebrush 5

Total annuel yield on range in excellent condition is about 1,800 pounds air-dry
herbage per acre. In less favorable years yield is as little as 600 pounds per acre.

Dense Clay

This range site is made up of relatively impervivus deep elay that in places is over-
lain by a thin layer of other material. The soils are very hard to extremely hard
when dry and very sticky when wet.
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The approximate species composition, by air-dry weight, of the climax (potential)
plant community is:
Speeies Percent

Western wheatgrass 60
Forbs 15
Sandberg bluegrass 5
Squirreltail 5
Sedges 5
Big sagebrush 5
Greasewood 5
Annuals Trace

Total yield on range in excellent condition is 1,200 pourds air-dry herbrge per acre.
In lex~ favorable years yield is as low as 600 pounds per acre. This site is suitable for
sucl, mechanical treatments as shallow chiseling, pitting, or furrowing followed by
periods of deferment. A good seedbed is difficult to prepare on this site, but there is
rerely a need for range seeding unless the ariginal vegetation has been destroyed by
cultivation.

Pan Spots

This range site is made up of silty, clayey, or sandy soils that are mapped in complex
with soils in shallow depressions that have hard clay ar other impervious material &t
or near the surface. The shallow depressions make up 20 to 50 percent of this site.
If the site is in good to excellent condition, runcif is not excessive beeause the soils
are gently sloping.

The approximate species composition, by air~-dry weight, of the climax {potential)
plant community is:
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Species Percent

Western wheatgrass 35
Green needlegrass 10
Plains reedgrass 10
Blue grama 16
Forbs 10
Needleandthread 5
Sandberg bluegrass 5
Prairie junegrass 5
Big sagebrush 5
Sedges 5
Annuals Trace

Total annual yield on range in excellent econdition is as muech as 1,200 pounds air-dry
herbage per acre. In less favorable years yield is as little as 600 pounds per acre. In
areas where a sufficient amount of the climax grasses remain, this site is suitable for
such mechanical treatments as shallow chiseling, range pitting, and furrowing fol-
lowed by deferred grazing. Where the range is in poor condition, ecomplete seedbed
preparation followed by seeding a suitable mixture of climax plants helps restore

acceptable range condition. The meanagement of big sagebrush may hasten im-
provement of the range.

Shallow Clay

This range site is made up of soils that have a thin, granual surface layer and a
dense weak bloek to massive subsurface layer that rest abruptly on platy, fracture

shale at a depth of less than 20 inces. A few scattered barren shale areas may oceur
in this site.
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The approximate species composition, by eir-dry weight, of the climax (potential)
plant community is:

Species Percent
Western wheatgrass 45
Green needlegrass 20
Perennial forbs 10
Little bluestem 5
Prairie sandreed 5
Bluebunch wheatgrass 5
Rocky Mountain juniper 5
Annual grasses and forbs 5
Plains muhly Trace
Greasewaod Trace
Nuttal saltbush Trace
Winterfat Trace

Total annual yield on range in excellent condition is 1,200 pounds air-dry herbage per
acre. In less favorable years yield is as little as 600 pounds per acre. About 90
percent of the piants in this site furnish forage for cattle, sheep, horses, deer, and
antelape. This site is not suited to mechanical treatments because the soils are
shallow and soil blowing is & hazard. Uniform distribution of grazing is difficult on
this site because of the varied terrain and lack of good permanent water develop-
ment. Stock-water ponds on this site generally become filled with sediment in a few
years.

Thin Breaks

This range site is made up of solls of various depths that have hara outeroppings of
bedrock at different levels and are on steep, irregular slopes. Trees oceur loeally in
places above the outerops. Soil texture ranges from sandy leam to clay loam.
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The approximate species composition, by air-dry weight, of the elimax (potential)
plant community is;

TN T

‘_; Species Percent

ﬁ Bluebunch wheatgrass 25

| Western wheatgrass 25
Needleandthreed 18
Blue grama 10
Threadleaf sedge 10
Green needlegrass 5
Side-oats grama 5
Prairie junegrass 5
Annuals Trace

Total annual yield on range in excellent condition is 900 pounds air-dry herbage per
acre. In less favorable years yield is as little as 300 pounds per acre. The irregular
topography characteristic of the site discourages overuse by gragzing animals and
makes this site unsuitable for mechanical practices and seeding.

Thin Hilly Site

This site has caleareous loam to clay soils that are 20 inches deep or more. They are
located on steep or hilly landseapes. Because of the steepness and the hazard of
erosion this site cannot be improved by mechanical treatment. Brush removal and
reseeding s not recommended beeause of the threat of inereasing erosior.

The approximate species composition, by airdry weight, of the climax (potentml)
plant community is:
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(
Species Percent
Idaho fescue 20
Prairie sandreed 15
Western wheatgrass 15
Bluebunch wheatgrass 10
Little bluestem 10
Needleandthread 10
Forbs 10
Creen needlegrass 5
Woody plants 8
Blie grama Trace

Total annual yield on range in excellent condition is 1,800 pounds air-dry herbage per
acre. In less favorable years yield is as little as 800 pounds per acre. About 90
percent of the plants in this site furnsh forage for ecattle, horses, sheep, deer and
antelope.
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SECTION A4-3

ENGINEERING PROPERTIES OF SOILS, SITES 1 AND 23
CROW RESERVATION
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Depth Per-
Series to centage
& bedrock Depth  Dominant larger
Mapping and from UsSDA Classification than Percentage
Units Gravel Surface texture Unifed AASHTO 3in. No. 32
Allentine: 6D 0~60 Clay CL-CH A-T7 — 100
Asd
Arvada: 60 0-60 Silty CL-CH A-7 - 100
Aye clay & )
clay
Doney: 20-40 0-21 Loam ML-GM A-4 - 60-95
DOe (shale 21 Sand- or
or sand- stone A-2
stone) or silt-
stone.
Haversaon: 60 G-12 Silty CL A-6 — 100
Hfh clay or
Ioam or A-T
silty
clay.
12-60 Loam & ML-CL, A-4 — 100
thin CL
strata
- of silty
clay
loam
silty
clay
Kyle: 60 0-62 Clay CH A-7 0-25 70-106
Ks,Kt,
Ku.
Lismas: 10-20  ¢-18 Clay CL A~1 -~ 90-100
LK, LM, (shale) 18 Shale. or
LN CH
Midway: 10~20 0-11 Silty CL A-T7 —  80-10D
MVa, (shale) 11 clay
Mvd loam

Shale.




| PABLE Ad-1

B BOPERTIES OF SOILS, SITES 1 & 23,

] _ Available Shrink Frost- Un-
ge passing sieve = Pet:rpea— water swell action treated Con~
4 No.l0 No.40 No.200 bility capacity Reaction Potential Potential steel crete
100 95-100 85-95 0.06 0.12-0.18 7.9-8.4 High Moderate High Low
100 95~-100 90-95 0.6 0.12-0.18  7.8-9.5 High Moderate High Low
50-90 40-75 30-50 0.6-2,0 0.11-0.16 7.4-7.8 Low High or High Low
Moderate

100 95-100 85-95 0.2-0.6 0.16-0.19 7.4-8.4 Moderate High High Low
100 85-95 65-80 0.6-2.0 0.15-0.18 7.4-8.4 Low High High Low
65-100 60-100 50-95 0.06 0.12-0.18 7.9-84 High Moderate High Mod.
85-95 B0-90 75-95 0.06 0.12-0.18 7.9-8.4 High Moderate High Mod.
70-95 70-85 £0-80 0.06-0.2 0.14-0.18 7.4-8.4 Moderate High High Low
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ENGINEERING PF'§

Depth Per-
Series to centage
& bedrock Depth Dominant larger .
Mapping and from UsSDA Clessification than  Pergentad
Units Gravel Surface texture Unifed AASHTO 3in. RNg, 4 i
Pierre: 20-49 0-29 Clay CL A-T - 95-100
Pg, Pk, (shale) 29 Shale
PM, PN
Renohill: 20-40 0-33 Silty CL A-T7 — 100
Re (shale) 33 - clay
Shale
Thedalund:  20-40 0-28 Loam ML A-4 0-30 80-100
Hn, Tho (shale} 28 Shale. or
SM
Vananda: 60 0-60 Clay CL A-T7 - 100
Ve or
CH
Wayden: 10-20 0-19 Silty CL A-T — 100
WL {hard 19 elay
shale) loam

Shale.




TABLE A4-1
B NG PROPERTIES OF SOILS, SITES 1 & 23
Tt} CROW RESERVATION

(continued)
_ Corrosivity
- L Available Shrink Frost- Un-
A ‘Pez'centage passing sieve - Pe::rpea— water swell action treated Con-
fo. 4 No.11 No.40 No.200  bility capacity Reaction Potential Potential steel crete
: -100 90-100 85-100 75-95 0.06 0.13-0.18 7.9-B.4 High Moderate High Mod.
100 95-100 85-95 0.06-0.2 0.12-0.15 7.9-8.4 High Moderate High Low
or High.

. B-100 70-100 65-95 45-75 0.6-2.0 0.14-0.20 7.4-7.8 Low High High Low
. 100 80-160 75-95 0.26 0.13-0.18  8.5-9.0 High Moderate High Mod.
100 85-100 85-90 0.6-2.0 0.14-0.20 7.9-8.4 Moderate High High Low
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Depree and kind of

timitations for

Septie-lank Dwellings
absarption Sewapge Shellow with Sanitory landfills
Soil serics/mapping wits  fields lagoons excavalions basements {trench type)
Allentine: Asd Severe: very Slight where Severe: clay Severe: high Severe: clay
slow permen- slopes are © texture. shrink-swell texture,
bility. to 1 percont. potential.
Moderate where
slopes are 2
te 4 percent.
.  ver Moderate: sloj Scvere: clay and Severe: hi Severe: clay and
Arvode: Aye s:;’:vtepcrmia- are 2 to 4 Pes slity clay Y shrlnk-svi‘u silty elay {ex-
bility, pereent. texture. potential. ture.

Doney: DOe

et a depth of at a depth of at & depth of st a depth of 20
20 to 40 in- 20 to 40 in- 20 to 40 inches; 20 to 40 in- to 40 inches;
ches; slopes ches; slopes slopes are mere ches; slopes slopes sre more
are more than are more than than 15 percent are more than than 25 percent in
15 perecent in ? percent in in places. 15 percent in places.
places. places. places.
1iaverson: Nifh Moderate: Moderate: Slight oc moder- Severe: high Slight or moderate:
moderate per- moderata per- ate: flooding potential flooding hazard on
meabitity; meability; hazard on the frost ecliong the river terraces.
Qooding haz- fooding haz- river terrasces, flooding haz-
ard and high ard and high ard and high
watet table on water table on water toble
the river ter- the river ter- on the river
races. racces, terraces.
Kyle: Ks, Kt, Ku  Severe: very Slight where Scvere: clay Severe: high Severe: clay texture.
’ slow parme-~ slopes arc 0 texture. shrink-swell
ability. - to 2 pereent, potential.
Moderate where
slopes are 2

Savera: bedrock
at a depth of

Lismas: LK, .M, LN Severe: bedrock

at B depth of

at o depth of at a depth of at a depth of al a depth of
less than 20 lesz than 20 less than 20 less than 20 less than 20
inches; very inches. inches; slopes inches; slopes inches; slopes
slow permea~ are more than are more than are more than
bility; slopes 15 percent in 15 peceent in 25 percent in
ave more than places. places. places.

15 percent.

Severa: bedrock

to T pereent.
Severe where
slopes ere
more than T
pereent.

Severe: hedrock

Severe: bedrock

Severe: bedrock

Severe: hedrook

Severe: bedrock

Severes: bedrock

Severe: bedrock
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JESCRIPTIONS
I___ERVAi [ON

Ly
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F.

nd of Limitation
gntinged Suitability ns a soureg of Soil features aflseting
Drainage
Roads end Pond for araps
parking . Sand or reserveir Dams, dikes, and
arcas Road Fill gravel “ropsoil arens and lavees pasture

Severe: high Poor: high Nota Poor: clay tex- All [catures Medium compres- Very slow
shrink-swell shrink-swell souree. ture. favorable, sibility; high perme-
potential; low potential; shrink-swall ahility.
shear strength low shear potential;

strength. low sheaar
strength,

Severer high Poor: high Nola Poore: less than All featurea Poor compaction Very slow
shrink-swell shrink-swell souree, B inches thick. favorable, characteris- perme~
potential; low poteatlal; tles; high ability.
shear strength low shear shrink-swell

strength. potentiat;
low shear
strength,

Severe: slopes Poor: bedrock Not a Poor: more than Bedrock at a Low shear Not applic-
gre more than at a depth souree. 15 percent depth of 20 strength; high able.
15 percent in of 20 to 40 everse frag- t0 40 inches; piping bazard;
places. inches, nients, moderately bedrock at &

steep and depth of 20 to
steep in 40 inches.
places.

Severel high Poor: high po- Nota Good. Water table at Low shear Unstaeble
patential tential (rost source. adepthof 3 strength; high ditch
frost action. action. to 5 fect on piping hezard. banks.

the river ter-
¢aces.

Scverer high Poor: high po- Nota Poor: elay tex- Moderate slones Righ compressi- Very slow
shrink-swell tential frost sourea. ture. in places. bility; high perme-
potential; vetion: low shrink-swell ability.
low shear suear potential;
strength, strength, low shesr

strength,
Saveres bedrack Pacr: shale at ot a Poor clay lex= Shale at a Paar compaction Not applic-
at a depth of a depth of sourae. fure. dapth of less characteris= able,
less than 20 20 inches; than 20 in- ties; high .
inches; high high shrink- chas. shrinje-swell
shelnk-swell swall poten- potential;
polential, tial. bedrock at a
depth of less

than 20 inches.
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Depree

and kind of

Jimitallons for

TABLE A4-2

RANGE SITE DESCRIPTHE

Scptic-tank Dwellings
absorption Scwage Sheltow with Sanitary landfins
Soil series/mnpping units Melds lagoons excavations basements (trench type)

Midway: MVYa, MVU Severe: bedroek Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock
at & ¢opth ol at a depth of at a dopthof at a depth of at a depih of
less than 20 less than 20 1css than 20 Jess than 20 less than 20
inches; stopes Inches; slopes Inches; slopes Inches; slopes inches; slopes
are more than are more than are meare than are more than are more than
15 pereent in 7 percent In 15 pereent In 15 percent In 25 percent In
places. places. places. places. places.

Picrres Pg, Pk, PM, PN Savere: very Sevare: slopes Scvere: clay Severe: high Severe: bedrock
slow permea- are more than texture; bed- shrink-swell at a depth of 20
bility; bed~ 7 peccent in rock at a depth potential; to 40 inches.
rack at a places; bed- of 20 to 40 bedrock at a
depth of 20 to rock at a inches, depth of 20 to
40 inches. depth of 20 to 40 Inches.

49 Inehes. .

Renohill: Re Severe: bedrock Severe: bedrock Severe: bedrock Severe: high Severe: bedrock
at a depthol at a depth of at & depth of shrink-swell al & depth of 2¢
20 to 40 in- 20 to 40 in- 20 to 40 In~ potential; bed~ to 40 inches.
ches. ches. ches, rock at a depth

of 20 to 40
inches.

Thedalund: Tln, THo Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock
at a depth of at a depth of at a depth of at a depth of at a depth of
20 to 40 20 to 40 in— 20 to 48 in- 20 to 40 in- 20 to 40 in-
inches. ches; slopes ches; slopes ches; slopes ches; slopes are

are more than are more than are more than more than 25 per~
7 percent in 15 percent in 8 pereent in cent in places.
places. places. places, places.
VYeananda: Ve Severe: very Stight where Severe: clay tex- Sevare: high Severe: clay
slow perme- slopes ara 0 ture. shrink-swell texti.e.
ability. to 2 percent. potential

Wayden: WG

Scveres bedrock
atl a depth of
|ess than 20
inches; slupes
are more than
15 pereent in
places.

Moderate where
slopes are 2
to 7 percent.
Severe where
slopes are
more then 7
pareent.

Severe: bedrock
at a depthof
lcss than 2D
inches; slopes
are more than
? percent in
places.

Severe: bedrock
at a depth of
less than 20
inehes; slopes
are mare than
13 percent in
places.

Severe: shale at
& depth of less

than 20 inches;
slopes are more

than & percent
In places.

Severe: bedrock at &
depth of less then
20 inches; slopes
are more Lhan 25
percent In pleces.




Suitabilily as a source of

Soit [entures afjccling

Drolnage

Roads and Pond tor crops
parking Sand or reservoir Dams, diks, and

areas Rond Fitl gravel Topsoil arcos and lovees pasture

Severe: bed- Poor: shale Nota Poar: less then Shale at Fair compaction Not applic-
rock &t A at o depth ol source, 8 inches thick, depth of less characteris- able.
depth of less less than 20 then 29 In- ties; medium

than 20 in- inches, ches. compressibit-
ches; slapes ity; shale at
are more than a depth of
15 percent in 1ess than 20
places. inches.

Severe: high Poor: high Nota Poor: clay tex- Steep in places. Poor compaction Not applic-
shrink-swell shrink-swell soupee. ture. characteris- able.
potential; potential; tics; high -
slopes ere bedrock at a shrink-swell
more than 15 depth of 20 potential;
percent In to 40 Inches. low shear
places. strength; bed-

rock at a
depth of 20 ta
40 inches.

Severe: high Poor: high Nota Poors silty clay Bedrock at a Falr compaction Not applic-
shrink-swell shrink-swall souree, texture, depth of 20 characteris- able.
potential; potential; to 40 inches. tics; bedrock
slopes are bedroek at a at a depth of
more than 15 depth ol 20 20 to 40 in-
percent in to 40 inches. ches,
places,

Severe: high Poor: high po- Mot a Pair: less than Bedrock at a Medium suscep- Not applic-
potential tantial frost souree., 16 inches depth of 20 tibllityto  ° able,
frost actlon; action; thick. to 40 inches. plping; bed-

Slopes are slopes are roek at a
more than 15 more than 25 depthof 20 to
percent in pereent in 40 inches.

places; bed-

rockat a

depth of 20

to 40 inches,

Severe: high Poor: high Nota Poor: clay tex- All features Peoar compaction Not applic-
shrink-swell shrink-swell source. ture; high [avorable. characteris- able.
potential; potential; alkalinity. ties; high
low shear low shear compressibll-
strength. strength. ity; tow shear

strength.

Severe: shale Poor: shale at Notsa Poor: less than Steep; bedrock Moderate shrink= Not applic-
at a depth a depth of source. 8 inches thick. at a depth of swell poten= able,
of less than less than 20 less than 20 tial; bedrock
20 inches; inches, inches. at a depthol
slopes sre 1ess than 20
more than 1§ inches.
percent In
places,

LZE OR DISELOSURE OF REPIRT DATA
15 SUDJZET T THE RESTRICT(ON OK THE
KOTICE PAGE AT THE TRONT OF THIZ REPORT




