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APPENDIX A-I 

WATER QUALITY DATA 

EPA STORET DATA FOR: 

LITTLE BIGHORN RIVER NEAR HARDIN, MONTANA 

BIGHORN RIVER NEAR ST. XAVIER, MONTANA 

BIGHORN RIVER AT BIGHORN, MONTANA 
y .  
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FLOW DURATION DATA 

DURATION TABLES OF DAILY DISCHARGE 

LITTLE BIGHORN RIVER NEAR HARDIN, MONTANA 

(WATER YEARS 1966-19T9) 

BIGHORN RIVER NEAR ST. XAVIER, MONTANA 

(WATER YEARS 1966-1979) 

BIGHORN RIVER AT BIGHORN, MONTANA 

(WATER YEARS 1968-1979) 

PRYOR CREEK AT PRYOR CREEK, MONTANA 

(WATER YEARS 1968-1979) 
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APPENDIX A-2 

SUPPLEMENTARY WILDLIFE INFORMATION 

TABLE A2-1 PRELIMINARY LIST OF BIRDS KNOWN TO OCCUR WITHIN OR 
ADJACV~NT TO THE PROPOSED PROJECT REGION, CROW 
RESERVATION, MONTANA 

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

TABLE A2-3 PRELIMINARY LIST OP AMPHIBIANS AND REPTILES KNOWN TO 
OCCUR WITHIN OR ADJACENT TO THE PROPOSED PROJECT 
]/~GION, CROW RESERVATION, MONTANA 

TABLE A2-'.4. PRELIMINARY LIST OF PISH SPECIES KNOWN TO OCCUR IN 
SELECTED SUP.PACE WATERS WITHIN THE PROPOSED PROJECT 
REGION, CROW RESERVATION, MONTANA 
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TABLE A 2 - 1  
PRELIMINARY LIST OP PARDS KNOWN TO O C C U R  WITHIN O R  A D J A C R N T  T O  

P R O P O S E D  P R O J E C T  RRGION~ CROW R E S I ~ V A T I O N ~  M O N T A N A  

Order - Common Name 

Gaviifor rues Cieonfiformes 

Common loon 

Podicipediformes 

Great Blue heron 

Btack-crowned night heron 

American bittern 

Horned grebe 

Eared grebe 

Western grebe 

Pied-bilZed grebe 

pelecaniformes 

White pelican 

Double-crested cormorant 

Anseriformes 

Canada goose 

White-fronted goose 

Snow goose 

Mallard 

Gadwa]l 

Pintail 

Green-winged teat 

Blue-winged teat 

Cinnamon teal 

American Wigeon 

A2-2  
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Order - Common Name 

Shoveler 

Redhead 

Ring-neeked Duck 

Canvasback 

Greater Scaup 

Lesser Seaup 

Common Goldeneye 

Bufflehead 

Ruddy Duck 

Hooded Merganser 

Common Merganser 

Red-breasted Merganser 

Faleonitormes 

Turkey vttRure 

Goshawk 

Sharp-shinned hawk 

Coopexls hawk 

Red-tailed hawk 

Swainson's hawk 

Rough-legged hawk 

Ferruginous hawk 

Golden eagle 

Bald eagle 

Marsh hawk 

Osprey 

Prairie falcon 

Peregrine faloon 

Merlin (Pigeon hawk) 

American kestrel 

Gal~ormes 

Ruffed grouse 

Sharp-tailed grouse 

Sage grouse 

Ring-necked pheasant 

Hungarian (Gray) partridge 

Wild turkey 

/ / "  

\. 
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Order - Common Name 

Gruiformes 

Sandhill crane 

Sora 

Yellow rail 

American coot 

Charadriiformes 

Semipalmated polver 

Killdeer 

Mountain plover 

Black-bellied plover 

Common snipe 

Long-billed curlew 

Upland sandpiper 

Spott~ sandpiper 

Solitary sandpiper 

Greater Yellowlegs 

Lesser Yellowlegs 

Willet 

Pectoral sandpiper 

White-rumped sandpiper 

BaircPs sandpiper 

Least sandpiper 

Semipalmated sandpiper 

Western sandpiper 

Sanderling 

Long-billed dowlteher 

Stilt sandpiper 

Buff-breasted sandpiper 

Marbled godwit 

Hudsonian godwit 

Am eriean avocet 

Wilson~s phalarope 

Herring gull 

California gull 

A2-4 



Order - Common Name 

Rin~-biUed gull 

Franklin's gull 

Bonaparte's gull 

Fsrster's Tern 

Caspian Tern 

Black Tern 

Columbiformes 

Rook dove 

Mourning dove 

Cueuliformes 

Yellow-billed ouekoo 

Black-billed cuckoo 

Strigiformes 

Screech owl 

Great horned owl 

Long-eared owl 

Short-eared owl 

Snowy ow! 

Barred owl 

Burrowing owl 

Saw-whet owl 

Caprimulgiformes 

Poor-win 

Common nighthawk 

Apodfformes 

White-throated swift 

Ruby-throated hummingbird 

Black-chinned hummingbird 

Rufous hummingbird 

? 
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Order - Common Name 

Coraeiiformes 

Belted kingfisher 

Pieiformes 

Common flicker 

Red-headed woodpecker 

Lewis' woodpecker 

Yellow-bellied sapsucker 

WilZiamson's sapsucker 

Hairy woodpecker 

Downy woodpecker 

Passeriformes 

Eastern kingbird 

Western kingbird 

Eastern phoebe 

Say's phoebe 

Willow flycatcher 

Least flycatcher 

Western flycatcher 

Western Wood Peewee 

Olive-sided Flycatcher 

Horned lark 

Violet-Ereen swallow 

Tree swallow 

Bank swaDow 

Rough-winged swallow 

Barn swallow 

Cl~.~ swallow 

Purple martin 

Gray jay 

Blaek-billed magpie 

C;,mmon crow 

Pinyon jay 

Clark's nutcracker 

Black-capped chickadee 

Dipper 

Whit ~-breasted nuthateh 
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Order - Common Name 

Brown creeper 

House wren 

Lon~-bLUed marsh wren 

Rook wren 

Gray catbird 

Brown thrasher 

Sage thrasher 

American robin 

Wood thrush 

Swainson's thrush 

Gray-eheeked thrush 

Veery 

Eastern bluebird 

Mountain bluebird 

Townsen@s solitaire 

Golden-~rowned kinglet 

Ruby-crowned kinglet 

Water pipit 

Sprague's pipit 

Bohemian waxwing 

Cedar waxwing 

Northern shrike 

L o ~ e r h e a d  shrike 

Starling 

Solitary vireo 

Red-eyed vireo 

Warbling vireo 

Black-and-white warbler 

Tennessee warmer 

Orange-crowned warbler 

Nashville warbler 

Yenow warbler 

Magnolia warbler 

Yeliow-rumped warbler 

Townsendts warbler 

Blaok-throated green warbler 

Chestnut-sided warbler 

Blaekpoli warbler 

Palm warbler 

Ovenbird 
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Order - Conrnon Name 

Northern waterthrush 

MacOillivray's warbler 

Yellowthroat 

Yellow-breasted Chat 

Wi]sonts warbler 

American Redstart 

House sparrow 

Bobolink 

Western Meadowlark 

Yeliow-headed blackbird 

Red-winged blackbird 

Orchard Oriole 

Northern Oriole 

Brewer's blackbird 

Common Grackle 

Brown-headed cowbird 

Western tanager 

Indigo bunting 

Lazull bunting 

Dickcissel 

Black-headed grosbeak 

Evening grosbeak 

Purple finch 

House finch 

Pine grosbeak 

Gray-crowned rosy finch 

Black rosy finch 

Common Redpoll 

Pine Siskin 

American goldfinch 

Red Crossbill 

Green-tailed Towhee 

Rufous-sided Towhee 

Lark bunting 

Savannah sparrow 

Grasshopper sparrow 

BaircTs 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 sperrow 

Brewer's sparrow 

Field sparrow 

Harris sparrow 

White-crowned sparrow 

White-throated sparrow 

Fox sparrow 

Lineolnts sparrow 

Song sparrow 

MeCown's longspur 

Lapland longspur 

Smith's longspur 

Chestnut-eonared Iongspur 

Snow bunting 

Source: U. S. Geologieal Survey, 1976; "4TN Wyoming Ine., 1978; and 

Coeneberg and DePuit, 1979. 
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TABLE A2-2 
,PRELIMINARY LIST OF MAMMAr~ KNOWN TO OCCUR WITHIN OR 

ADJACIsNT TO "L'klK PROPfkqRn PROJECT RRC'_.!ON 
CROW R~hRV&'I'ION~ MONTANA 

Order - Common Name 

!nseetivora 

Masked'shrew 

Merriam's shrew 

Big brown bat 

Red bat 

Western big-eared bat 

,Chlroptera 

Little brown bat 

Long-eared bat 

Yuma bat 

Long-legged bat 

Masked, or least bat 

Hoary b~t 

Silver-haired bat 

Spotted bat 

Carnivora 

Black bear 

Racoon 

Long-tailed weasel 

Mink 

I~iaek-footed ferret 

Western spotted skunk 

Striped skunk 

Badger 

Coyote 

Swift fox 

A2-10 
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Order - Conrnon Name 

Red fox 

Bobcat 

Mountain lion 

Rodentia 

Yellow-bellied marmot 

Black-tailed prairie dog 

Richardson's ground squirrel 

Tl~irteen-lined ground squirrel 

Least Chipmunk 

Red Squirrel 

Northern pocket gopher 

Wyoming or olive-backed pocket 

mouse 

Ord's Kangaroo rat 

Beaver 

Western harvest mouse 

Deer mouse 

White-footed mouse 

Northern grasshopper mouse 

Bushy-tailed w.~cd rat 

Mountain vole 

Meadow vole 

Prairie vole 

Long-tailed vole 

Sagebrush vole 

Muskrat 

Norway rat 

House mouse 

Meadow jumping mouse 

Porcupine 

WhR~-ta[ted jack rabbit 

Mountain cottontail 

Desert cottontail 

A2-11 
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O r d e r  - Common Name 

Artiodact.yl,a 

White-tailed deer 

MuIe deer 

PronEhorn antelope 

Elk 

Source: Bureau of Indian Affairs, 1976, YTN Wyoming Inc. 1978, and 
Coenenberg and DePuit 1979 
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TABLE A2-3 
P R E L I M I N A R Y  L I S T  O l  ~ A M P B g B I A N S  A N D  R E P T I L E S  K N O W N  T O  O C C U R  

~t't'~u-~ OR AIA/AC~NT TO "JL'I:LI$ PROPOSED PROTECT REGION~ 
C R O W  R E S E R V A T I O N  t M O N T A N A  

Confflon Name 

Tiger salamander 

Plains spadefoot toad 

Woodhousets Toad 

Leopard ~rog 

Chorus frog 

Snapping turtle 

Painted turtle 

Spiny softshell 

Northern sagebrush lizard 

Eastern short-horned lizard 

Western hognose snake 

Eastern yeRowbel]ied racer 

Gopher snake (bull snake) 

Milk snake 

Common garter snake (Red-sided 

garter) 

Western terrestrial garter snake 

(wandering garter) 

Western plains garter snake 

Prairie rattlesnake 

S o u r c e :  

l e |  

Bureau 0f Indian Affairs, 1976; VTN Wyoming, Inc., 1978; and 
Coenenberg and De~uit, 1979. 
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TABLE A2-4 
PRELIMINARY LIST OF FISH SPECIES KNOWN TO OCCUR IN SRLRCTRY~ 

Suz~FACE WA'I"t~P~S WE|'kMN "FHK PROPO6ED I/~GION T 
CROW R.ESERVATION~ MONTANA 

S u r f a c e  W a t e r  S p e c i e s  o f  F i s h  

Bighorn River 

(Below Yellowtait Dam) 

A2-14 

Brown trout  

Cutthroat  t rout  

Rainbow trout  

Walleye 

Northern pike 

Mountain whitefish 

Yellow perch 

Burbot 

Longnose dace 

Flathead chub 

Black bullhead 

Goldeye 

Carp 

River em'psueker 

Longnose sucker  

Mountain sucker 

Shot~head redhorse 
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J 

S u r f a c e  Water  S p e c i e s  o f  F i s h  

Little Bighorn River Brown trout 

Rainbow trout 

Whitefish 

L ~,ngnose sucker 

Young's Creek Brook 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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Tanner Creek 

Tongue River 

border) 

Source: 

S u r f a c e  Water S p e c i e s  o f  F i s h  

Fathead minnow 

Lake chub 

White sucker 

Longnose dace . 

(near Wyoming-Montana 

Carp 

Northern redhorse 

White Sucker 

Stoneeat 

Rock bass 

Sauger 

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

EARTHQUAKE DATA FILE 

320-kin RADIUS OF 45.75N, 107.75W 

(Approximate Location - Hardin, Montana) 
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SOIL SERII~ AND MAPPING UNITS OF THE SYNFUEL PLANT SITES, 
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Allentine 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 softs are formed in clayey 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-olive gray clay and 

silty 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 more. 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 clay loam, 30 

percent Bone silty clay, and 10 percent Vananda silty eJay. The Bone 

soil is in 2-inch to 6-inch microdepressions. 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 softs are deep, nearly leveA and gently sloping, well-drained, sodie. They are 

on faro, terraces, and valley bottoms. They are formed in mixed clay and loam 

alluvium. The surface soil is grayish-brown and light brownish-gray silt loam about 3 

inches thick. The subsoil is grayish-brown day  and silty clay about 15 inches thick. 

The substratum is grayish-brown and pale-brown silty clay 60 inches or more. Per- 

mcability is very slow and available water capacity is moderate or high. The effect-  

ive rooting depth is 60 inches or more. These softs are used mostly for range, recrea- 

tion and wildlife. When mixed with other soils it is dry-farmed. 
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Aye - Arvada-Bone. This complex is made up of nearly level and gently 

sloping soils on smart terraces and fans. The complex is comprised of 

krvada clay (60 to 80 percent), Bone clay (15 to 30 percent), and Hydro 

silty clay loam (5 to 10 pereent). Slopes are I percent or lem on ter- 

races and 3 to 4 pexeent on fans and terraee edges. Runoff is slow and 

the erosion hazard] is slight. These soiLs are used for range, wildlife and 

recreation. 

D oney, S eri es 

The Doney series consists of mederately deep, gently sloping and roiling to very 

steep, well-drained so~s on dissected hills, ridges, and knolls in the sedimentary 

uplands. Slopes are from 5 to 95 percent. These softs are weathered in place from 

mixed loam shale, siltstone, and sandstone. The surface layer is grayish-brown loam 

6 inches thick. It is underlain by light yenowish-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, end wftdlife. When mixed with deeper softs of va]leys and on broad ridges 

they can be dry-farmed. 

DOe - Doney-Wayden complex, 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 end Wayden silty clay loam; 5 to 15 percent reek and shale 

outcrops; and 15 to 25 percent Farnuf, Savage, and Sheak. ~!opes are 
mostly 15 to 35 percent. The ridgetops are rounded and well grassed. 

The ridges are less than 150 feet  wi~.. ~utd m'e discontinuous, and the 

valleys ere several hundred feet. wide end have nearly eontin~tous foot 

slopes. The Doney and Wayden sops are intermixed on the ridges end 

hills. They have slopes of 20 to 3~ percent. The Femur, Savage and 

Shsak soils are on short foot slopes and in the bottoms of wide valleys. 

They have slopes of  8 to 2U percent. Runoff is rapid and the erosion 
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lmzard is severe. These soils are used for recreation, watershed, and 

wildlife. 

Haverson S aries 

The Haverson series eonists of deep, nearly level to steep, wel l -~s ined soils on flood 

plains and low terraces. Slopes range from 0 to 35 percent. These soils formed in 

stratified loam, silt Ioam~ and fine sand loam alluvium. In a representative profile 

the surface layer is grayish-brown loam about 12 inehes thick. The underlying 

material is light yeltowish-brown and light brownish-gray stratified silt  loam, loam, 

and sandy learn that extends to a depth of 60 inches or more. Permeability is 

moderate, and avai/able water capacity is high. The effective rooting depth is 60 

inehes or more. These soils are used for irrigated and dry-farmed crops, wildlife, 
recreation, 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 Hyshsm silty clay 

loam. Slopes are 0 to 4 percent. Areas of the Hyshsm soil are 5 to 15 

feet wide and are marked by surfane crusting and gTessewood. They 

typieally have slopes of 1 percent, but they range to 4 percent. The 

Haverson and Hyslmm soils in this eomp/ex 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 elay. Runoff is slow, and the hazard of erosion is 

moderate. In the large stream valleys, these soils are sometime briefly 

flooded if the snow melts rapidly or after early summer rains. They are 

suited to range, reereation, and wildlife and to hay and dry-farmed 

e r o D s ,  
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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 softs formed in 

clay alluvium. In a representative profile, the surface layer is grayish-brown silty 

clay about 2 inch thick. The subsoil is grayish-brown and olive-gray clay and silty 

clay about 8 inches thick. The underlying material is light olive-gray, olive, end 

pale-olive clay that extends to a depth of 62 inches or more. Permeability is very 

slow and available water capacity is moderate or high. The effective rooting depth 

is 60 inches or more. These softs 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 described as representative of the series, but 

it is less sloping. Included 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 so i l  This softs is suited to irrigated and dry- 

farmed crops, wildlife, recreation, end range. 

Kt - Kyle Silty 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 Venanda clay and A11entine 

clay. In cultivated areas the gray surface layer is puddled and cloudy. 

Runoff is medium and the erosion hazard is moderate. This soils is 

suited to irrigated and dry-farmed crops, hay, wildlife, recreation, end 

range. 

O Ku - Kyle Silty Clay, 4 to 8 percent slopes. This sloping soil is on fans 

and foot  slopes. Areas range from 10 to 30 seres in size. Slopes range 

from 150 to 300 feet  long. The son 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 Vanands clay. Runoff is rapid, end the 

A4-6 
i i i  • 

XI SUBJr.~ 1~ ~ K~ll lU~ION ON INE 
ROI'IC[ P/~I[ AT I l l  s" Fl~lliT OF 1141~ IN[FOil| 

1 i i ~ ~ i/: 
i i :  i ~ 

.... i I i : i 

? 



a • • 

2 

i 

!. 

. 2 

~ . L  . . !  

hazard of erosion is moderate. Most areas receive rlmoff from the hills 

and ridges above them. This soil is suited to dry-farmed crops, hay, 

wildlife, reereation~ watershed, and range. 

Lismas Series 

The Lismas series consists o f  shanow, undulating to hilly o r  steep, weil-~ained soils 

on dissected sedimentary uplands. Slopes are mostly 4 to 35 percent, but they range 

to 50 percent. These softs formed in place from slay slmle. In a representative 

profile the surface layer is light olive-gray slay 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 effect ive  

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 Outcrop Complex, Rol lh~.  This complex is made up 

of rolling to hilly and moderately steep soils in the sedimentary 

uplands. It is about 75 percent Lismas slay and 10 percent Shale out- 

crop. Slopes are mostly 8 to 15 percent, but they range to 20 percent. 

The Lismas soft in this complex has a profile similar to the one described 

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 day  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 softs are suited to range, wildlife, recreation and 

watershed. 

LM - Lismas-Vananda Clays, Undulating. This complex is made up of  

undulating softs in the sedimentary uplands. It is about 25 percent 

Lismas slay, 60 percent Pierre day,  and 15 percent Vananda clay. 
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Slopes are 4 to 8 percent. The Vananda soil has a crusted surface layer 

and is covered wRh 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 described 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. 

Runoff is medium, and the hazard of erosion is moderate. These soils 

are suited to wildlife, recreation, watershed, range 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 2S peroent 

Lismas elay~ 60 percent Pierre e.lay, and 15 percent Vananda clay. 

Slopes are 4 to 8 percent. The Vananda soil has a crusted surface layer 

and is covered with greasewood. The Lismas soil is on the crests of 

surface undulations and the sides of deep drainageways. The Lismas soft 

in this complex has a profile similar to the one described 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, 
wen-drained soils in the sedimentary uplands. Slopes range from 2 to 35 percent. 

These sons formed in place in material weathered from sitly clay loam and silty clay 

shaie. The surface layer is light olive-~ay silty clay loam about 2 inches thick. The 

underlying material is olive-gTay silty clay loam. Shale is at a depth of about 11 

inches. Permeability is slow and available water eapaeRy is very low. The effective 

rooting depth is about 15 inohes. Most of these softs are used for range, recreation, 

watemhed~ and wildlife. Small areas ar~ dry=farmed. 

A4-8 
l~i SU~C? 10 IlHE lltSTil~llOlS ON INK 

NQTICE PAGE A| |H( FRBNT M 1~1~ RPm; 
i i 

~t. ~ . • ~ • • . 

. .. 

. • ° 

o 



MVa - Midway Silty Clay Loam, Rolling. This soil is on ridges and hills 

dissected by short tributary drainageways. Slopes are 8 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 hiny 

and steep soils in the sedimentary uplands. It has equal parts of Midway 

clay and Lismas clay with 10 to 30 percent shale outcrop presenL Slopes 
are mostly 15 to 25 percent. The Llamas and Midway soils are inter- 

mixed, but shale outcrop is in deep drainageways and on narrow ridges. 

Fragments of poreelanite and red shale are scattered on ridges. Iron- 

stone concretions are scattered on the shale outcrop. The Lismas soil 

generany 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, 

wen-drained soils in the sedimentary uplands. Slopes are mostly 9 to 35 percent, but 

they range to I percent. These soils formed in material weathered in plaee 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 effect ive rooting depth is 20 to 40 inches. These soils are used 

for range, wildlife, recreation, watershed, and dry-farmed crops. 

I 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 

A4-9 I I  SUBI~CL' ItS/IHIL ItL~iliPJCII:N ON 1file t ! 
lfOTIr.E P/~t~ AT IliE IrllONT U lfl~t~ It4(POiN I 

i ¸ ~ / I ~ 

h 

• • n 

i ~ i I  

• • a 

n 

• t , •  

n 



, ,~ ' ~ i l l  ~ r ~ "  "" 

i 

ii 

• , ,  ? ' . ]  

" i  

~. ' i i .  
, i 

i "i' 

! 

• ? • 

>ii .:i.i'.i: 

size. Slopes are 4 to 5 percent on ridgetops, in swales, and at the heads 

of drainageways and 6 to 8 percent on the sides of  deep drainageways. 

The soil has a profile similar to the one deceibed as representative of the 

series, but it is less sloping. Included in mapping are areas of Shale 

outcrop and Lismas clay 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 complex 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 5 acre patches on concave slopes at the heads of drainage- 

ways and between ridges. Shale 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 ~omplex 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 

drainageways. 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 
w ~ f e .  

Pn - Pierre-Lismas Clays, Hilly. This complex is made up of hilly and 

steep soils in the sedimentary uplands. It is 50 to 75 percent 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. Loe~al 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 percent. 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 seve~'e. These soils are suited to range, wildlife, reareation 
and watershed. 

RenohM S ~ i e s  

The Renohill series consists of moderately deep, undulating, well-drained soils on 

ridges and hills in the sedimentary uplands. Slopes range from 4 to 8 percent. These 

soils formed in place in material we~/thered from e~leareous clay loam and silty clay 

loam shale. The surface layer is light brownish-gray silty clay loam about 2 inches 

thick. The subsoil is grayis~brOwn, brown, and light olive-brown silty clay loam and 

silty clay about 11 inches thick. The substratum is light brownish-gray and pale=olive 

silty clay 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 rapacity 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 crossed by shallow drainageways. Slopes are 

4 to 8 percent. 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 ~he 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 shale. The surface soil layer is grayish-brown 

loam about 2 inches thick. 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 softs are used for range, recreation, watershed, and wildlife. Small areas 
included in deeper soils are used for dry-farmed crops. 

Q THn - Thedalund-Wibaux Stony Loams, Hilly. 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 occur 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. 

Q 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 outcrop. Slopes are 35 to 90 percent. The 

sons occur randomly, but the Wibaux soil is distinguished by its red color 

and its very stony surface. The Thedalund and Wibaux soils llsve steeper 

slopes tllat the Thedalund series. The Thedalund soil has fragments of 

channer and stone size covering 10 tO 20 percent of the surface and the 

Wibaux soil has a very stony surface layer. Runoff is very rapid and the 

erosion hazard is severe. These soils are suited to game range, range, 
retreat/on and watershed. 
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Vananda Series 

The Vananda 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 surface layer is light brownish- 

gray silty clay about 1 inch thick. The underlying material is grayish-brown and 

olive-gray eAay that extends to a depth of 60 inches or more. Permeability is very 

stow, and available water capacity is high. The effect ive rooting depth is 60 inches 

or more. These soils are used for range, wildlife, recreation, watershed, and 
irrigated crops. 

O 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 foot 

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 erosion is moderate. This soil is suited to 

range, wildlife, rereation and watershed. 

Wayden S eri~ 

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 Hay loam about 5 inches thick. The 

substratum light brownish-gray silty Hay loam that is about 35 pervent weathered 

shale chips. Shale is at a depth of about 19 inches. Permeability is slow and avail- 

able water capacity is very low. The effect ive 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 

rolting soils on deeply disseoted sedimentary uplands. It is 55 percent 

Wayden silty clay loam and Savage silty clay loam, and 15 peroent Rock 

outcrop. 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. Rock 

outcrop is on peaks of narrow ridges and eroded drainageways. Runof£ is 

medium and the erosion hazard is moderate. These soils are used fop 

range, recreation, watershed, and wildlife. 
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RANGE SITE DESCRIPTIONS, 
CROW R~EF.VATIOH 
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Clagey Site 

This site is well-suited to mechanical treatments if adequate amounts of western 

wheatgrass and green neodlagrass are present. Seeding adapted species results in 

satisfactory range improvement if it is followed by good management. 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 granulm" clay loam, silty clay loam, 
silty bay, sandy elay~ and clay sons. 

The approximate species composition, by air-dry weight, of the climax (potential) 

plant community is: 

Percent 

Western Wheatgrass 40 

Green Needlegrass 15 

Forbs 15 

Bluebunoh wheatgrass 10 

Blue grama 5 

Plaim reedgrass 5 

Greasewood 5 
Big sagebrush 5 

Total am~ual yield on range in excellent condition is about 1,800 pounds ~r-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 impervious deep clay 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 stieJcy when wet. 
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The approximate species composition, by air-dry weight, of the climax (potential) 

plant community is" 

Percent 

Western wheatgrass 60 

Porbs 15 

Sandberg bluegrass 5 

$quirreltail 5 

Sedges 5 

Big sagebrush 5 

Greasewood 5 
Annuals Trace 

Total yield on range in excellent condition is 1,200 pouvds a ir -~y  h.o~b~.~ge per acre. 
In le:" favorable years yield is ss low as 600 pounds per acre. This site is suitable for 

suci~ mechanical treatments as shallow chiseling, pitting, or furrov~ing followed by 

periods of deferment. A good seedbed is difficult to prepare on this site, but there is 

rarely a need for range seeding tmle~ the original vegetation has bean 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 shellow depressions that have hard clay or other impervious materiel at 

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, runoff is not excessive because the soils 

~:-e gently sloping. 

The approximate speeies 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 10 

Forbs 10 

Needleandthread 5 

Sandberg bluegrass 5 

Prairie junegrass 5 

Big sagebrush 5 

Sedges 5 

Annuals Trace 

Total annual yield on range in excellent eondition is as much as 1,200 pounds air-dry 

herbage per acre. In less favorable yea~s yield is as little as 660 pounds per acre. In 

areas where a sufficient amount of the climax grasses remain, this site is suitable for 

such meehanieal treatments as shallow ehise]ing, range pitting, and furrowing fol-  

lowed by deferred grazing. Where the range is in poor condition, eomplete seedbed 

preparation followed by seeding a suitable mixture of climax plants helps restore 

aeeeptable range condition. The management 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 stwfaee layer and a 

dense weak block to massive subsurface layer that rest abruptly on platy, fracture 

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

Species Percent 

Western wheatgrass 
Green needlegrass 
Perennial forbs 
Litt le  bluestem 

Prairie sandreed 

Biuebuneh wheatgrass 

Rocky Mountain juniper 

Annual grasses and forbs 

Plains muhly 

Greasewood 

Nuttal saltbush 

Winterfat 

45 

20 

10 

5 

5 
5 

5 

5 

Trace 
Trace 

Trace 
Trace 

Total annual yield on range in exeellent condition is 1,200 pounds air-dry herbage per 
acre. In less favorable years yield is as l itt le as 600 pounds per acre. About 90 

percent of the plants in this site furnish forage for cattle, sheep, horses, deer, and 

antelope. This site is not suited to mechanical treatments because the soils are 

shallow and soil blowing is a 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 sods of various depths that have hard outcroppings of 

bedrock at different levels and see on steep, irregular slopes. Trees occur locally in 

places above the outcrops. Soil texture ranges from sandy loam to elay loam. 
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The approximate species composition, by air-dry weight, of  the climax (potential) 

plant community im 

S~eeies Percent 

Bluebuneh wheatgrass 25 
Western wheatgrass 25 

N eedleandthread 15 
Blue grams I0 

Threadleaf sedge 10 

Green needlegrass 5 

Side-oats grams 5 

Prairie junegrass 5 

Annuals Trace 

Total annual yield on range in excellent condition is 900 pounds sit-dry herbage per 

acre. In less favorable years yield is as little as 300 pounds per sere. The irregular 

topography charac ter i s t i c  of the site discourages overuse by grazing animals end 

makes this site u~uitable for meehemieal practices and seeding. 

Thin Hilly Site 

This site has ea le~eous  loam to clay soils that are 20 inches deep or more. They are 

Ioeated on steep or hilly landscapes. Beeanse of the steepness and the hazard of 

erosion this site cannot be improved by mechanical treatment. Brush removal and 

reseeding is not recommended because of the threat of increasing eros/or. 

The approximate species eomposition, by air-dry weight~ of the climax (potential) 
plant eommunity k~ 
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Species Percent 

Idaho feseue 20 

Prairie sandreed 15 

Western wheatgrass 15 

Bluebunoh wheatgrass 10 

Little bluestem I0 

Needleandthread 10 

Foebs 10 

Green needlegrass 5 

Woody plants S 

Bl:~e ~rama Trace 

Total annual yield on range in excellent condition is 1,800 pounds aie-dry herbage per 

acre.  In less favorable years yield is as  li t t le as 800 pounds per acre. About 90 

percent of the plants in this site furnish forage for eattles 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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ENGIN 
TABLE 

Series 
& 

Mapping 
Units 

Depth 
to 

bedrock 
and 

Gravel 

Depth 
from 

Surface 

Dominant 
USDA 
texture 

Per- 
centage 
larger 

Classification than 
Un{fed AASHTO 3 in. i 

Pert 
No.] 

Allentine: 
Asd 

Arvada: 
Aye 

Doney: 
DOe 

Haverson: 
Hfh 

Kyle: 
Ks,Kt, 
K u .  

Lismas: 
LK, LM, 
LN 

Midway: 
MVa, 
MVd 

60 

60 

20-40 
(shale 
or sand- 
stone) 

60 

0-60 

0-60 

0-21 
21 

0-12 

12-60 

Clay 

Silty 
clay & 
clay 

Loam 
Sand- 
stone 
or silt- 
stone. 

Silty 
clay 
loam or 
silty 
clay. 

Loam & 
thin 
strata 
of silty 
clay 
loam 
silty 
clay 

CL-CH A-7 

CL-CH A-7 

ML-GM 

CL 

A-4 
or 

A-2 

A-6 
or 
A-7 

ML-CL, A-4 
CL 

60 0-62 Clay CH A-7 0-25 

0-18 
18 

0-11 
11 

10-20 
(shale) 

Clay 
Shale. 

CL 
OP 

CH 

A-7 

Silty 
clay 
loam 
Shale. 

10-20 
(shale) 

CL A-7 

100 

100 

60-95 

100 

10O 

70-100 

90-100 

80-100 

10 

65-10C 

85-! 

70-9] 



E A4-1 
ES OF SOILS~ SITES 1 & 23~ 

No.lO 

Available Shrink 
Permea- water swell 

No.40 No.200 bility capacity Reaction Potential 

Corrosivity 
Frost- Un- 
action treated Con- 

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 9.12-0.18 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 

I00 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 80-90 75-95 0.06 0.12-0.18 7.9-8.4 High Moderate High Mod. 

70-95 70-85 60-80 0.06-0.2 0.14-0.18 7.4-8.4 Moderate High High Low 

! I USE OR D;$CLJSUR[ 0~: REP~'.~ OATA 

IS SUOJ=CT TO THE It[S|RICilON ON 1HE 
HOltC[ PAGE AT IH Ir FRQiIT OF THI~ REPORT 
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ENGINE 

Depth 
Series to 

& bedroek Depth 
Mapping and from 

Units Gravel Surface 

Dominant 
USDA 

texture 

P er- 

eentag~ 
larger 

Classification than 
Unifed AASHTO 3 in. 

Pierre: 
Pg, Pk, 
PM, PN 

20-40 0 - 2 9  
(shale) 29 

Renohilh 20-40 0-33 
Re (shale) 33 

Thedalund: 20-40 0-28 
]IIn, Tho (shale) 28 

Vananda: 
Ve 

Wayden: 
WL 

Clay 
Shale 

Silty 
clay 

Shale 

Loam 
Shale. 

60 0-60 Clay 

10-20 0-19 
(hard 19 
shale) 

Silty 
clay 
loam 
Shale. 

CL A-7 -- ! 

CL A-7 

ML A-4 
or 

SM 

CL A-7 
o r  

CH 

CL A-7 

0 - 3 0  I 
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TABLE A4-1 
p R o ~ S O I L S L S I ' r E s  t & 23, 
~ [ V A T I O N  
- (continued) 

sieve - Permea- 
4T-R'o.200 biUty 

Corrosivity 
Available Shrink Frost- Un- 

water swell action t rea ted  Con- 
capacity Reaction Potential  Potential  steel  c re te  

L00 90-100 85-100 75-95 0.06 0.13-0.18 7.9-8J' High Moderate High Mod. 

100 95-I00 85-95 0.06-0.2 0.12-0.15 7.9-8.4 High Moderate High Lbw 
or High. 

100 70-100 65-95 45-75 

t 

)0 100 90-100 75-95 

0.6-2.0 0.14-0.20 7.4-7.8 Low High High Low 

0 . 0 6  0 . 1 3 - 0 . 1 8  8 . 5 - 9 . 0  High Moderate High M od. 

100 95-100 85-90 0.6-2.0 0.14-0.20 7.9-8.4 Moderate High High Low 

USE Oit OISCL'SdK( OF EI~P,:IIi OATA 
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RAN( 

DelTree and k i n d  o f  l i m i t a t i o n s  f o r  

Soil serleslmnpping Imits 

Septic-tank Dwellings 
absorption Sewage Shallow with 

fields lagoons excavations basements 

Allen:lee: hsd Severe: very Slight whore 
slow permeu- slopes ere 0 
bil ity, to t percent, 

Moderate where 
slopes are 2 
to 4 percent, 

Arvada: Aye Severe: very Moderate= slopes 
slow permea- are 2 to 4 
bil i ty, percent. 

Severe: clay Severe: high 
texture, shrink-swell 

potent ia l  

Severe: clay and Severe: high 
silty clay shrink-swell 
texture, potential. 

Doney: DOe gevere: bedrock 
at a depth of 
20 to 40 In- 
ches; slopes 
are more than 
15 percent in 
plaees. 

llaverson: l l fh Moderate: 
moderate per- 
meablllty; 
flooding haz- 
ard and high 
water table on 
the river ter- 
races° 

Kyle: Ks, Kt, Ku Severe: very 
slow perme- 
ability, 

h[smas: LK, i,M, LN Severe: bedrock 
at a depth of 
lc~; then 20 
inches; very 
slow permea- 
bil ity; slopes 
ere more than 
15 percent. 

Severe: bedrock 
at a depth of 
20 to 40 in- 
ches; slopes 
ore more than 
? percent in 
places, 

Moderate= 
moderate per- 
meability; 
flooding ha~- 
ard and high 
water table on 
the river ter- 
races. 

SliL'ht where 
slopes are 0 
to 2 percent, 

Moderate where 
slopes are 2 
to ? percent. 

Severe where 
slopes ere 
more than ? 
percent. 

Severe: bedrock 
at a depth o£ 
l ~  than 20 
inches. 

Severe: bedrock Severe= bedrock 
at a depth of at a depth of 
20 to 40 inches; 20 to 40 in- 
slopes are more ehes; slopes 
than 15 percent ere more than 
in places. IS percent in 

places, 

Slight or moder- Severe: high 
ate= flooding potential 
hazard on the frost aeti'm; 
river terraces, flooding ha=- 

aM and high 
water table 
on the river 
terraces. 

Severe: clay Severe: high 
texture, shrink.-sweli 

potential, 

Severe= bedrock Severe= bedrock 
at a depth o£ at a depth or 
less than 20 less than 20 
inches; slopes inches; slopes 
are more then are more than 
15 percent in 15 poreent in 
places, places, 

I i m l  

Sanitary landfills 
(trench type} 

Severe: clay 
texture. 

Severe: clay and 
silty clay tex- 
ture. 

Severe: bedrock 
at a depth or 20 
to 40 inehes; 
slopes are more 
then 25 percent in 
places. 

Slight or moderate: 
flooding hazard on 
the river terraces. 

Severe: clay texture. 

Severe= bedrock 
at a depth of 
less than 20 
inches; slopes 
are more than 
25 percent in 
places. 
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A4-2  

and 

el" I I ini ta t  [o,, 

2O 

re 
nt in 

imp on 
/'aces. 

i 

Roads end 
parking 

areas 

Severe: high 
shrink-swell 
potential;low 
shear strengtb 

Severe = high 
shrink-swell 
potential; low 
shear strength 

Severe: slopes 
ere more than 
lS pereentin 
pieces, 

Severe: hlgh 
potential 
frost a¢tion. 

Road Fill 

Suitability ns z, source of 

I " ~ i l  

PooP. high 
shrink-swell 
potential; 
low shear 
strength. 

Send or 
gravel 

Not a 
source, 

Poor: clay tex- 
ture, 

Pond 
reservoir 

cross 

Soil features al'feetinl~ 

l )r . inage 
for crops 

Dams, dikes, and 
and levees pasture 

Poor: high 
shrlnk-swell 
potential; 
low shear 
strength. 

Poor: bedrock 
at a depth 
of 20 to 40 
Inches. 

Po~¢: high po- 
tential frost 
action. 

Not a 
sourer, 

Hot a 
source. 

Not a 
s o u r e r .  

Poor: less than 
8 Inches thick. 

Poor: more t h ~  
IS percent 
coarse frag- 
menKs. 

Good. 

All features 
favorable. 

All features 
favorable. 

Bedrock at a 
depth or 20 
to 40 Inches; 
modern rely 
steep and 
steep In 
places. 

Water table at 
a depth of 3 
to 5 f ee t  on 
the river tar- 

Medium eompres- Very slow 
sibltity; high parma- 
shrink-swell ability. 
pOtential; 
low sham" 
strength. 

Poor compaction Very slow 
e.haracter L~- parma- 
tics; high ability. 
shrink-swell 
potential; 
low shear 
strength, 

Low shear Hot applic- 
strength; high able.  
pipinL~ l,azard; 
bedrock at a 
depth of 20 to 
40 inches. 

Low shear Unstable 
strengtiq high ditch 
piping hazard, banks. 

Severe: high 
shrink-swell 
potentiall 
10w shear 
strength. 

Poor. high po- 
tential frost 
vction; low 
s,lear 
strength. 

Hot a 
source. 

Poor: clay tex- 
ture. 

Moderate slo?es 
in pla~es. 

High corapressi- Very slow 
bility; high parma- 
shrink-swell ability. 
potential; 
low shear 
strength. 
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• avare= bedrock 
at a depth of 
less than 30 
inehest high 
shrink-swell 
potential.  

Door: shale at 
a depth of 
20 inches; 
hlgh shrink- 
swell poten- 
tial. 

Hot a 
s o u r c e .  

Poor: clay tex- 
ture. 

Shale at a 
depth of less 
than 20 in- 
ches. 

Poor compaction 
character [s- 
ties; high 
shrin:c-swelt 
potential; 
bedrock at a 
depth of l e e s  

than 20 inches, 

Hot applic-  
able.  
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Soil serle,s/mnpplnfi onlt,~ 

Midway: MVa. MVd 

Pierre: Pg, Pk, PM, PN 

Renohill: Re 

Thedslund: Tlln, THe 

Venanda: Ve 

Wayden: W[, 

TABLE A4-2 
RANGE SITE DESCR] 

CROW R F ~ q R R V  A' 

De~ree  nnd k i n d  o f  l i m i t a t i o n s  f o r  
D e ~ r e e  and of ! 

Septic-tank Dwellings 
absorption Sewage Shallow wi th 

fields lagoons excavations basements 
Sanitary landfills 

(trench type) 

Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock 
at a depth o{ at a ~ p t h  or at a depth or at a depth of at a depth or 
less than 20 less than 20 less than 20 less than 20 le~s than 20 
inches; slopes Inches; slopes inches; slopes Inches; slopes inches; slopes 
are more then are more than ere more than are more then are more than 
15 percent in ? percent in 15 percent in IS percent in 25 percent in 
places, places, places, places, places. 

Severe: very Severe: slopes Severe: clay Severe: high 
slow pormoo- ere more than texture; bed- shrink-swell 
bility; bed- 7 percent In rock at a depth potential; 
rock at a plaeesl 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. 

40 inches. 

Severe: bedrock 
at a depth el" 20 
to 40 Inches. 

Severe: bedrock 
at a depth or 
20 to 40 in- 
ches. 

Severe: bedrock 
aLa depth el" 
20 to 40 
inches. 

Severe-. bedrock 
at e depth or 
20 to 40 in- 
ches. 

Severe: bedrock Severe: high 
at a depth or shrlnk-swell 
20 te 40 in- potential;  bed- 
ehes. rock at a depth 

or 20 to 40 
inches. 

Severe: b~dreck 
at a depth of 20 
to 40 inches. 

Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock 
at a depth oF at a depth of at a depth of at a depth or 
20 to 40 in- 20 to 40 In- 20 to 40 in- 20 to 40 in- 
ches; slopes ches; s lop~ rhea; slopes rhea; slopes are 
are more than are more than are more than more then 25 per- 
7 percent In IS percent In 8 percent in cent in places. 
places, places, places, places. 

Severe: very Slight where Severe: clay tex- Severe: high Severe: clay 
slow permc- slopes are 0 ture. shrink-swell t ex t~e .  
ability, to 2 percent, potential 

Moderate where 
slopes ere 2 
to 7 percent. 

Severe where 
slopes are 
more than 7 
percent. 

Severe: bedrock Severe: bedrock Severe: bedrock Severe- sl'ale at Severe: bedrock at a 
at a depth of s t  a depth of  at e depth or a depth of less depti~ of less than 
less then 20 less than 2D I~s  then 20 ~han 20 inches; 20 inches; slopes 
inches! slopes Inches; slopes Inches; slopes slopes are mere are mare then 25 
are mere than ere more than are more than then 8 percent percent in places. 
15 percent in 7 percent in IS percent in In places. 
places, places, pisces. 
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A4-2 

r',so 

sO 
J. 

l!i 
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a t i o n  

Roads and 
parking 
areas 

Severe: bed.. 
reek at a 
depth eL' less 
than 20 In- 
ches; slopes 
are mere than 
IS percent in 
p l a c e s .  

Severe: high 
shrink-swell 
potential; 
slopes are 
more than 15 
percent in 
places. 

Severe: high 
shrink-swell 
potential; 
slopes are 
more than 15 
percent in 
p ] f l C e s .  

Severe: high 
potential 
frost action; 
slopes are 
more than IS 
percent in 

Severe: high 
shrink-sweU 
potential! 
low shear 
strength. 

Road Fill 

Poor: shale 
a t  a depth of 
less than 20 
inches. 

Poor: high 
shrink-swell 
potential; 
bedrock at  a 
depth of 20 
to 40 inches. 

St,liability.as a sotsrce or 

Sand or 
gravel Topsoil 

.~oil fenturcs nf~cetlnff 

Drainage 
Pond for crops 

reservoir Dams, dlkcs, and 
areas and levees pasture 

poor:, high 
shrlnk-swell 
potential; 
bedrock at a 
depth of 20 
to 40 inches. 

Poor: high po- 
tential  frost 
action; 
slopes are 
more than 25 
percent in 
places;, bed- 
rock at a 
depth of 20 
to 40 [nehss. 

Poor: high 
shrink-swell 
potential; 
low shear 
strength.  

Not o 
sourcQ. 

Not a 
SOUPQC. 

Hot a 
source. 

~tot a 
source. 

Poor: less than 
8 Inches thick. 

Poor: clay tex- 
ture. 

Poor: s3ty clay 
texture. 

I~air: les~ than 

Shale at a 
depth of less 
then 20 in- 
ches. 

Steep in places. 

Bedrock at a 
depth of 20 
to 40 inches. 

Bedrock at a 

Fair compaction 
charncterh- 
ties; medium 
compreSsibil- 
ity; shale at 
e depth of 
less than 20 
inches. 

Poor compaction 
characteris- 
tics; high 
shrink-swell 
potential; 
low shear 
strength; bed- 
reek at s 
depth of 20 to 
40 inches. 

Fair compaetlon 
eharaeterls- 
ties; bedrock 
at  a depth of 
20 to 40 in- 
ches. 

16 inches 
thick. 

depth of 20 
to 40 Inches. 

Medium suscep:. 
tibllity to 
piping; bed- 
rock at a 
depth of 20 to 
40 inches. 

*i 
Hot a 

S o u r c e .  

Poor: elay tex- 
ture; high 
alkalinity. 

All features 
favorable. 

Poor compaction 
characteris- 
tics;, high 
eompress~il- 
lty; low shear 
strength. 

Hot applic- 
able. 

Hot applic- 
able. 

Not applic- 
able. 

Hot applic- 
able. 

Not applic- 
able. 

Severe: shale 
at  a depth 
of less than 
20 inches; 
slopes are 
more than 15 
percent In 
places. 

Poor: shale at  
a depth of 
less than 20 
inches. 

Hot a 
source. 

Poor:. less than 
8 inches thick. 

Steep; bedrock 
at a depth of 
less than 20 
inches. 

Moderate shrink- 
swell poten- 
tial; bedrock 
at  a depth of 
less than 20 
inches. 
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