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2.10 INTRODUCTION (645-301-210) 

The wellington Preparation Plant is located in Carbon 

County, Utah on portions of Sections 8, 9, 10, 15, 16 and 17, 

Township 15 S, Range 11 E, SLBM. Elevation at the Wellington 

Plant is approximately 5,300 - 5,500 feet above sea level. The 

mean annual precipitation is six to eight inches. The site lies 

primarily on gently rolling slopes of Mancos Shale and valleys of 

alluvial deposits and is characterized by salt desert shrub 

vegetation communities. The Denver and Rio Grande Western 

Railroad passes through the site. The Price River also dissects 

the property. Historic land use of the area has been dominated 

by grazing of domestic livestock, wildlife habitat and limited 

crop production. About 400 acres within the property boundaries 

have been disturbed by'coal cleaning and preparation operations 

since 1958 (see Chapter 1 for a history of operations). 

Pre-disturbance soil resources were not surveyed but have 

been subsequently described by the u.S. Soil Conservation Service 

in the "Soil Survey of Carbon County Area, Utah" (June 1988). 

Soil resources information in this chapter have been compiled 

from this survey. 

2.10 11/10/94 
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2.20 ENVIRONMENTAL DESCRIPTION (R614-301-220) 

2.20 

The general map unit of soils encompassing the Wellington Plant 

Site is the Ravola-Billings-Hunting unit. 

Ravola-Sillings-Hunting 

Very deep, somewhat poorly drained and well drained, nearly level 

and gently sloping soils; on valley floors and alluvial fans 

This map unit is dominantly in the south-central part of the survey 

area, near Price. Slope is 0 to 6 percent. The vegetation on the 

Ravola and Billings soils is mainly shadscale, galleta, Indian 

ricegrass, and black greasewood. The vegetation on the Hunting soil is 

mainly saltgrass, redtop, and black greasewood. Elevation is 5,200 to 

5,800 feet. The average annual precipitation is about 6 to 8 inches, 

the average annual air temperature is 47 to SO degrees F, and the 

average freeze-free period is 115 to 140 days. 

This unit makes up about 5 percent of the survey area. It is about 

50 percent Ravola and similar soils, 10 percent Billings soils, and 10 

percent Hunting soils. The remaining 30 percent is components of minor 

extent. 

Ravola soils are on alluvial fans and narrow valley floors. These 

soils are very deep and well drained. They formed in alluvium derived 

dominantly from sandstone and shale. The soils are light brownish gray 

loam and silt loam . 
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Billings soils are on alluvial fans, flood plains, and narrow 

valley floors. These soils are very deep and well drained. They formed 

in alluvium derived dominantly from sandstone and shale. The soils are 

light brownish gray and grayish brown loam and silt loam. 

The soils in this unit are salt-and alkali-affected in some areas. 

Of minor extent in this unit are Penoyer, Chipeta, Ferron, and 

Rafael soils. The Ferron and Rafael soils are poorly drained. 

This unit is used mainly as rangeland and wildlife habitat. It is 

also used for irrigated crops and urban development. 

The areas of this unit that are salt- and alkali-affected are 

poorly suited to homesite development. 

Detailed soil map units are described in Section 2.22 of this 

Chapter • 
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2.21 PRIME FARMLAND INVESTIGATION (R614-301-221) 

2.21 

Within the Wellington Plant site there are three soil units that 

meet the soil requirements for prime farmland when they are irrigated. 

These are the Green River-Juva Variant complex, the Hunting loam, 1 to 3 

percent slopes, and the Minchey loam, 1 to 3 percent slopes. However, 

the Soil Conservation Service has determined that no prime farmland 

occurs at the Plant site due to high salinity and lack of irrigation. 

(See letter from SCS to U.S. Steel, June 14, 1983.) 

7/15/90 
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UNITED STATES 
DEPARTMENT OF 
AGRICULTURE 

Mr. Jon Passic 
Coal Systems Inc. 
P.o. Box 17117 

SOIL 
CONSERVATION 
SERVICE 

Salt Lake City, Utah 84117 

Dear Mr. Passic: 

,j UN 1 2 1990 

COAL S'y~rEMS I • '. nco 
350 North 4th East 
Price, Utah 84501 

June 11, 1990 

As per your letter dated May 31, 1990, please find enclosed 
a copy of a letter sent to Kaiser Steel Corporation'on June 
14, 1983, concerning a prime farmland determination. 

#.#_---#&~ 
An::;~~7sea I s 
Soi I Conservationist 
Price Field Office 

Enclosure 
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i~\, United States 

e~·=IOI 
Soil 
Conservation 
Service 

P. O. Box 11350 
Salt Lake City, UT 84147 

• 

Glenn H. Sides 
Chief Engineer 
U. S. Steel Mining Co., Inc. 
P. O. Box 807 
East Carbon, Utah 84520 

Dear Mr. Sides: 

June 14, 1983 

After site investigation, the Soil Conservation Service has determined that 
no prime farmland occurs at the U. S. Steel Mining Company, Inc., Wellington 
Coal Cleaning Plant. The area is too saline and without irrigation water 
the moisture requirement for prime farmland cannot be met. 

We are retaining the map for future reference. 

The area is located as follows: 

T155 RIlE SLBM 

Section 8 SE 1/4 NE 1/4 
Portion of NW 1/4 5E 1/4 
NE 1/4 SE 1/4 
S 1/2 E 1/4 

Section 9 S 1/2 NW 1/4 
Portion of 5W 1/4 NE 1/4 
Portion of SE 1/4 SE 1/4 
S 1/2 

Section 10 W 1/2 SW 1/4 
Section 15 W 1/2 NW 1/4 
Section 16 All 
Section 17 NE 1/4 

E 1/2 SE 1/4 

5i ncerely, 

.~u~fl/M 
/' 
FRANCIS T. HOLT 
State Conservationist 

1\ The Soil Conservation Service U il an _gency of the 
~ Department of Agnculture 



UNITED STATES 
DEPARTMENT OF 
AGRICULTURE 

DATE: April 11, 1997 

NATURAL RESOURCES 
CONSERVATION 
SERVICE 

SUBJECT: PRIME FARMLAND DETERMINATIONS 

TO: Mike Hubbard 
Environmental Industrial Services 
4855 No. Spring Glen Rd. 
Spring Glen, UT 84526 

-

PRICE FIELD OFFICE 
350 NORTH 400 EAST 
PRICE, UTAH 84501 

FILE CODE: 290-11-11-5 

RE: Castle Valley Resource Property~ Mine Reclamation Plan 

After site investigation, The Natural ReSOUrCE!S Conservation Service 
has determined that prime farmland or farmland of state wide 
importance occurs on the project area. 

The prime farmland is on the irrigated agricultural fields on the 
north edge of the property in the area between Coal Creek and Soldier 
Creek and on the irrigated fields to the south west of the Price River 
and north east of the railroad. 

~ The rest of the area is not prime farmland fo~ the following reasons: 

The soils immediately along the Price River aTe frequently flooded. 

The soils east of the Price River and south west of the railroad have 
no developed irrigation system on arid soils and the slope x K 
(erodibility factor) is greater than 2. 

Also small areas of soil within the fields and surrounding area have 
salt contents with a conductivity of the saturation extract being 
greater than 4 within 20 inches of the surface. 

Location map enclosed. 

REMARKS: Most of the soils in the project area are alluvial soils 
associated with Soldier and Coal Creeks and the Price River. Care 
should be taken to protect these soils and avoid polluting the streams 
or the ground water of this area. 

Leland Sasser 
Soil Scientist 

~ cc: William Broderson, State Soil Scientist, NRCS 
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2.22 SOIL SU·RVEY (R614-301-222 .100-400) 

2.22 

Three soil series can be found in the area of the Wellington Plant 

site. These are the Billings Series, the Hunting Series, and the Ravola 

Series. Their descriptions are as follows: 

Billings Series 

The Billings series consists of very deep, well drained, 

slowly permeable soils on alluvial fans, flood plains, and 

narrow alluvial valley floors. These soils formed in alluvium 

derived dominantly from alkaline gypsiferous marine shale and 

mixed sedimentary rocks. Slope is 0 to 6 percent. Elevation 

is 5,200 to 5,700 feet. Average annual precipitation is 6 to 

8 inches, and average annual air temperature is 48 to 50 

degrees F. 

These soils are fine-silty, mixed (calcareous), mesic 

Typic Torrifluvents. 

Typical pedon of Billings silty clay loam, 1 to 3 percent 

slopes, about 1.5 miles east of Huntington, Utah, about 600 

feet north and 2,000 feet west of the southeast corner of sec. 

20,T. 175., R. 9E . 
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Apl-Q to 3 inches; light brownish gray (2.SY 6/2) silty clay 
loam, dark grayish brown (2.SY 4/2) moist; weak medium 
granular- structure; hard, firm, sticky and plastic; many 
medium roots; common medium pores; strongly calcareous; 
moderately alkaline (pH) 7.9); clear smooth boundary. 

Ap2-3 to 11 inches; light brownish gray (2.SY 6/2) silty clay 
loam, dark grayish brown (2.SY 4/2) moist; weak medium 
subangular blocky structure; hard, firm, sticky and plastic; 
many medium roots; common fine pores; strongly calcareous; 
moderately alkaline (pH 8.0); clear smooth boundary. 

Cl-11 to 18 inches; light brownish gray (2.SY 6/2) silty clay 
loam, dark grayish brown (2.SY 4/2) moist; weak medium 
subangular blocky structure; hard, firm, sticky and plastic; 
few fine roots; few fine pores; strongly calcareous; mild 
alkaline (pH 7.8); gradual wavy boundary. 

C2-18 to 42 inches; light brownish gray (2.SY 6/2) silty clay 
loam, dark grayish brown (2.SY 4/2) moist; weak coarse 
subangular blocky structure; hard, firm, sticky and plastic; 
few fine roots; few fine pores; strongly calcareous; mildly 
alkaline (pH 7.6); diffuse wavy boundary. 

C3as-42 to 60 inches; light brownish gray (2.SY 6/2) silty 
clay loam, dark grayish brown (2.SY 4/2) moist; massive, 
hard, firm, sticky and plastic; few fine roots; few fine 
pores; few fine grayish brown (IOYR 6/2) soft gypsum 
nodules; strongly saline; strongly calcareous; moderately 
alkaline (pH 8.0). 

Al or Ap horizon: Hue is 2.SY or SY, value is 6 or 7 when dry 
and 4 or 5 when moist, and chroma is 2 to 4. 

C Horizon: Hue is 2.SY or SY, value is 6 to 7 when dry and 4 
or 5 when moist, and chroma is 2 to 4. Clay content is 27 
to 35 percent. In the lower part, gypsum content is 0.5 to 
10.0 percent. Calcium carbonate equivalent is S to 25 per 
cent. This horizon is slightly saline to very strongly 
saline and is mildly alkaline to very strongly alkaline. 

Hunting Series 

The Hunting series consists of very deep, somewhat poorly 

drained, moderately permeable soils on alluvial fans and 

valleys floors. These soils formed in alluvium derived from 

shale and sandstone. Slope is 1 to 3 percent. Elevation is 

2 7/15/90 
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5,400 to 5,700 feet. Average annual precipitation is 6 to 8 

inches, and average annual air temperature is 47 to 49 degrees 

F. 

These soils are fine-silty, mixed (calcareous), mesic 

Aquic Ustifluvents. 

Typical pedon of Hunting loam, 1 to 3 percent slopes, 

about 2.5 miles northeast of Clawson, about 950 feet west and 

300 feet south of the northeast corner of sec. 19, T. 19S., R. 

8E. 

Ap-O to 9 inches; light brownish gray (2.SY 6/2) loam, dark 
grayish brown (2.5Y 4/2) moist; weak medium subangular 
blocky structure; hard, firm, slightly sticky and slightly 
plastic; few fine and coarse roots; few fine and medium 
pores; strongly calcareous; moderately alkaline (pH 8.0); 
gradual smooth boundary • 

Cl-9 to 27 inches; light brownish gray (2.SY 6/2) loam, dark 
grayish brown (2.SY 4/2) moist; weak medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few fine roots; few medium and fine pores; 
strongly calcareous; moderately alkaline (pH 8.0>; clear 
smooth boundary. 

C2-27 to 30 inches; grayish brown (2.SY 6/2) silt loam, 
grayish brown (2.5Y 4/2) moist; massive; hard, 
slightly sticky and slightly plastic; few fine roots; 
fine pores; moderately calcareous; moderately alkaline 
7.9>; gradual smooth boundary. 

dark 
firm, 

few 
(pH 

C3-30 to 60 inches; grayish brown (2.SY 5/2> loam, dark 
grayish brown (2.SY 4/2) moist; few medium distinct dark 
yellowish brown (lOY 4/5) mottles; massive; slightly hard, 
friable; few fine roots; few fine pores; moderately 
calcareous; moderately alkaline CpH 8.2). 

Conductivity of the saturation extract is 2 to 8 mi1-

limhos. Calcium carbonate equivalent is 10 to 2S percent . 

3 7/15/90 
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A horizon: Hue is 2.5Y or SY, and value is 5 or 6 when dry and 
4 or 5 when moist. Texture is loam, silt loam, or silty 
clay loam. Clay content is 20 to 35 percent. 

C horizon: This horizon is stratified in some places with 
sandy loam or clay loam. 

Ravola Series 

The Ravola series consists of very deep, well drained, 

moderately permeable soils on alluvial fans and narrow valley 

floors. These soils formed in alluvium derived from shale and 

sandstone. Slope is 1 to 6 percent. Elevation is 5,300 to 

6,000 feet. Average annual precipitation is 6 to 8 inches, 

and average annual air temperature is 48 to 50 degrees F. 

These soils are fine-silty, mixed (calcareous), mesic 

Typic Torrifluvents • 

Typical pedon of Ravola loam, 1 to 6 percent slopes, 

eroded; about 5 miles northeast of Wellington; about 400 feet 

west and 1,800 feet south of the northeast corner of sec. 14, 

T. 14S., R. llE. 

Al-O to 2 inches; light brownish gray (2.5Y 6/2) loa.. dark 
grayish brown, (2.5Y 4/2) moist; moderate thick platy 
structure; soft, friable, sticky and plastic; few very fine, 
fine, and medium roots; moderately calcareous; disseminated 
calcium carbonate; aoderately alkaline (pH 8.2); abrupt wavy 
boundary. 

Cl-2 to 23 inches; light brownish gray (2.SY 6/2) loam, 
grayish brown (2.5Y 5/2) moist; moderate coarse subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; very fine, fine, and medium roots; common very fine 
pores; moderately calcareous; disseminated calcium 
carbonate; moderately alkaline (pH8.2); clear wavy boundary. 

C2-23 to 41 inches; light brownish gray (2.5Y 6/2) silt 
grayish brown (2.5Y 5/2) moist; massive; slightly 

4 

loam, 
hard, 
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friable, sticky and plastic; few very fine roots; many very 
fine pores, common fine pores, and few medium and coarse 
pores, common fine pores; moderately calcareous; 
disseminated calcium carbonate; moderately alkaline (pH 
8.4); gradual smooth boundary. 

C3-41 to 60 inches; light brownish gray (2.5Y 6/2) silt loam, 
grayish brown (2.SY 5/2) moist; massive hard, firm, sticky 
and plastic; few very fine roots; many very fine pores and 
few fine, medium, and coarse pores; moderately alkaline 
(pH8.2). 

The profile has hue of 2.5Y or SY, value of 6 or 7 when 

dry and 4 or 5 when moist, and chroma of 2 to 4. Calcium 

carbonate equivalent is 5 to 25 percent. The lO-to 40-inch 

particle-size control section is loam, silt loa., 

sandy loam; it is 18 to 27 percent clay. 

A Horizon: Texture is loam or silty clay loam. 
mildly alkaline or moderately alkaline • 

or very fine 

Reaction is 

C Horizon: Texture is loam or silt loam. Clay content is 18 
to 27 percent. Reaction is mildly alkaline to strongly 
alkaline. 

Detailed map units have been correlated to the Wellington Plant 

site and are displayed on Drawing t G9-3510. Following are the 

detailed map unit descriptions of those soils occurring in the area 

of the Wellington Preparation Plant. Soil type followed by an 

asterisk is the predominate of the soils in each complex, based on 

actual vegetation communities present. 

5 7/15/90 
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-13-Badland-Rubbleland-Rock outcrop coaplex 

This map unit is on mountain slopes and hillslopes. It 

is in the Carbon County part of Castle Valley, at the base of 

the Book Cliffs and Gentry Mountains. 

This unit is 60 percent Badland, 15 percent Rubbleland, 

10 percent Rock outcrop, and 15 percent included areas. The 

components of this unit are so intricately intermingled that 

it was not practical to map them separately at the scale used. 

Included in this unit are about 10 percent Travessilla 

soils that are dry and have slopes of 50 to 80 percent and 5 

percent Gerst soils that have slopes of 50 to 70 percent. 

Badland is steep or very steep, nearly barren areas of 

shale that are dissected by many intermittent drainageways; in 

some areas the shale is interbedded with sandstone. Runoff is 

rapid to very rapid, and geologic erosion is active. 

Rubbleland consists of stones and boulders that are 

virtually free of vegetation. Areas of Rubbleland are near 

the base of very steep slopes. 

Rock outcrop consists of exposures of bedrock in the form 

of steep and very steep escarpments and ridges. The rock is 

sandstone, siltstone, and shale. These areas are mostly 

6 7/15/90 
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barren, although small depressional areas, crevices, and 

cracks have collected enough soil material to support some 

grasses and stunted trees and shrubs. 

This unit is used as wildlife habitat. 

Badland is in capability subclass VIlle, nonirrigated, 

and Rubbleland and Rock outcrop are in capability subclass 

VIlIs, nonirrigated. They are not placed in a range site. 

-13S-Gerst.-Badland-Storaitt co.plex 

This map unit is on hillslopes north of the Price River, 

extending from Clarks Valley to Helper. It is south of the 

Price River from Wellington to Price and south of Helper to 

the Carbon-Emery county line. Slopes are 10 to 60 percent, 

100 to 200 feet long, and concave to convex. Elevation is 

5,400 to 6,800 feet. The average annual precipitation is 8 to 

10 inches, the average annual air temperature is 47 to 49 

degrees F, and the average freeze-free period is 110 to 135 

days. 

This unit is 55 percent Gerst cobbly loam, dry, 30 to 60 

percent slopes; 20 percent Badland; 15 percent Storm itt 

gravelly sandy clay loam, dry, 10 to 30 percent slopes; and 10 

percent other soils and miscellaneous areas. The components 

of this unit are so intricately intermingled that it was not 

practical to map them separately at the scale used . 

7 7/15/90 
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Included in this unit are about 8 percent Gerst very channery 

loam, dry, and small areas of Rock outcrop. 

The Gerst soil is shallow and well drained. It formed in 

residuum and colluvium derived dominantly from shale and 

sandstone. The present vegetation in most areas is mainly 

black sagebrush, galleta, Indian ricegrass, blue 

shadscale, yellowbrush, and bottlebrush squirreltail. 

grama, 

Typically, the surface layer is pale brown cobbly loam 

about 2 inches thick. The underlying material to a depth of 

17 inches is light brownish gray channery clay loam. Depth to 

soft shale ranges from 10 to 20 inches. 

Permeability of the Gerst soil is moderately slow • 

Available water capacity is about 1.5 to 2.5 inches. Water 

supplying capacity is 2 to 3 inches. Effective rooting depth 

is 10 to 20 inches. The organic matter content of the surface 

layer is O.S to 1.0 percent. Runoff is mediu., and the hazard 

of water erosion is moderate. 

Badland is steep or very steep, nearly barren areas of 

shale that are dissected by many intermittent drainageways. 

Some areas are interbedded with sandstone. Runoff is rapid to 

very rapid, and geologic erosion is active • 

8 7/15/90 
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The Stormitt soil is very deep and well drained. It 

formed in colluvium and glacial outwash derived dominantly 

from sandstone, shale, and quartzite. Slopes are 75 to 100 

feet long and are convex. The present vegetation in most 

areas is mainly galleta, blue grama, Wyomibg big sagebrush, 

Salina wildrye, yellowbrush, and shadscale. 

Typically, the surface layer is pale brown gravelly sandy 

clay loam about 1 inch thick. The subsoil is light yellowish 

brown and brownish yellow gravelly sandy clay loam and 8 

inches thick. The substratum to a depth of 60 inches or more 

is very pale brown very cobbly sandy clay loam. In some areas 

the surface has been lost through erosion. 

Permeability of the Stormitt soil is moderate. Available 

water capacity is about 4.0 to 6.5 inches. Water supplying 

capacity is 3.5 to 5.5 inches. Effective rooting depth is 60 

inches or more. The organic matter content of the surface 

layer is 1 to 2 percent. Runoff is rapid, and the hazard of 

water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Gerst soil is 35 

percent grasses, 5 percent forbs, and 60 percent shrubs. 

Among the important plants are black sagebrush, 

ricegrass, shadscale, and galleta • 

9 
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Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

The suitability of the Gerst soil for rangeland seeding 

is very poor. It is not practical to revegetate large areas 

of rangeland because of the steepness of slope, shallow soil 

depth, and low precipitation. For critical erosion control, 

small areas can be mechanically treated and seeded. Plants 

that may be suitable for critical area seedings are those 

native to the unit, prostrate kochia, and crested wheatgrass. 

The potential plant community on the Stormitt soil is 35 

percent grasses, 10 percent forbs, and 55 percent shrubs. 

Among the important plants are Wyoming big sagebrush, Indian 

ricegrass, galleta, and needle-and-thread. 

Management practices that maintain ·or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

The suitability of the Stor.itt soil for rangeland 

seeding is poor. The main limitations for seeding are the 

stoniness of the soil and low annual precipitation. Plants 

suitable for seeding include those native to the unit, crested 

wheatgrass, pubescent wheatgrass, and prostrate kochia • 
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The Gerst and Stormitt soils are in capability subclass 

VIle, nonirrigated, and Badland is in capability subclass 

VIlle. The Gerst soil is in the Semidesert Shallow Loam 

<Black Sagebrush) range site. The Stormitt soil is in the 

Semidesert Gravelly Loam (Wyoming Big Sagebruah) range site. 

Badland is not placed in a range site. 

-141-Green River-Juva Variant. complex 

This map unit is on flood plains, alluvial fans, and 

stream terraces on valley floors. It is along the Price and 

Green Rivers. Slopes are 0 to 5 percent. Elevation is 4,600 

to 5,900 feet. The average annual precipitation is 6 to 8 

inches, the average annual air temperature is 48 to 50 degrees 

F, and the average freeze-free period is 115 to 140 days. 

This unit is 45 percent Green River Silt loam, 0 to 2 

percent slopes; 30 percent Juva Variant fine sandy loam 1 to 5 

percent slopes; and 25 percent other soils, The Green River 

soil is on flood plains along meandering streams about 1 to 5 

feet above the channel bottoms. The Juva Variant soil is on 

alluvial fans and stream terraces about 5 to 15 feet above the 

channel botto.so The components of this unit are so 

intricately intermingled that it was not practical to map thea 

separately at the scale used. 

Included in this unit are about 10 percent soils, on 

flood plains, that are similar to the Green River soil but are 

3S to 50 percent pebbles below a depth of 10 inches; 7 percent 
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of soils, on stream terraces, that are similar to the Juva 

Variant soil but are loamy fine sand below a depth of about 10 

inches; and 5 percent Ravola loam, alkali, on stream terraces. 

Also included are small areas of Rafael silty clay loam on 

flood plains and Winetti Variant soils on stream terraces. 

The Green River soil is very deep and moderately well 

drained. It formed in alluvium derived dominantly from mixed 

sedimentary rock. Slopes are 200 to 300 feet long and are 

concave. The present vegetation in most areas is mainly 

tamarisk, willows, sa1tgrass, sedges, and cottonwood. 

Typically, the surface is covered with mat of leaves 1 

inch thick. The surface layer is pale brown silt loam about 

16 inches thick. Below this to a depth of 60 inches or more 

is pale brown, stratified loamy fine sand, fine sandy loam, 

and very fine sandy loam. 

Permeability of the Green River soil is moderate. 

Available water capacity is about 4.0 to 11.5 inches. 

Effective rooting depth is 60 inches or more. The organic 

matter content of the surface layer is 2to 3 percent. Runoff 

is slow, and the hazard of water erosion is slight. The 

hazard of soil blowing is moderate. A seasonal high water 

table fluctuates between depths of 24 to 36 inches during part 

of the growing season. This soil is subject to brief periods 

of flooding in May through August. 

12 7/15/90 
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The Juva Variant soil is very deep and well drained. It 

formed in alluvium derived dominantly from mixed sedimentary 

rock. Slopes are 50 to 100 feet long and are concave to 

convex. The present vegetation in most areas is mainly 

shadscale, pricklypear, galleta, greasewood, and rabbitbrush. 

Typically, the surface layer is light brownish gray fine 

sandy loam about 6 inches thick. Below this to a depth of 60 

inches or more is light brownish gray loam with thin strata of 

gravelly loam and sandy loam. 

Permeability of the Juva Variant soil is moderately 

rapid. Available water capacity is about 6 to 9 inches. 

Water supplying capacity is 4 to 5 inches. Effective rooting 

depth is 60 inches or more. The organic matter content of the 

surface layer is O.S to 1.0 percent. Runoff is slow, and the 

hazard of water erosion is slight. Channeling and deposition 

are common along streambanks. The hazard of soil blowing is 

moderate. 

This unit is used mainly as rangeland and wildlife 

habitat. It is also used for homesite and urban develop.ent 

and for irrigated crops. 

The potential plant community on the Green River soil is 

5S percent grasses, 5 percent forbs, and 40 percent shrubs. 

13 7/15/90 
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Among the important plants are inland saltgrass, alkali 

sacaton, skunkbush sumac, and Fremont cottonwood. 

Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. If 

the desirable forage plants are mostly depleted, brush 

management can be used to improve the rangeland vegetation. 

Suitable 

burning. 

brush management practices include prescribed 

The suitability of the Green River soil for rangeland 

seeding is poor. The main limitation is the high content of 

alkali in the soil. 

The potential plant community on the Juva Variant soil is 

60 percent grasses, 10 percent forbs, and 30 percent shrubs. 

Among the important plants are alkali sacaton, galleta, 

seepweed, and black greasewood. 

Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

Severe drought may adversely affect the production of the 

perennial vegetation. Partial or total removal of livestock 

from the range may be necessary. 
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It is not practical to revegetate large areas of this 

unit because of the low annual precipitation and the content 

of alkali in the soil. For critical erosion control, small 

areas can be mechanically treated and seeded. Plants that may 

be suitable for area seedings are adapted native plants, 

prostrate kochia, and Russian wildrye. 

If areas of this unit are irrigated, sprinkler or flood 

irrigation is suitable if the land is smoothed for even 

application of water. Crop management systems include 

rotations of hay, small grain, and corn for silage. Plowing 

under straw and other crop residue helps to improve soil 

tilth. Proper irrigation water management is essential to 

reduce the deep percolation of water, the build-up of a water 

table, and the movement of salts to areas where they will 

cause problems. 

This map unit is in capability unit l1w-28, irrigated, 

and in capability subclass VI., nonirrigated. The Green River 

soil is in the Wet Salt Streambank range site. 

Variant soil is in the Alkali Flat range site. 

-ISS-Bunting loaa. 1 to 3 percent slopes 

The Juva 

This very deep, somewhat poorly drained soil is on 

alluvial fans and valley floors. It is adjacent to Gordon 

Creek, Price River, and Hiller Creek. It formed in alluvium 

derived dominantly from shale and sandstone. Slopes are 400 
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to 600 feet long and are plane to concave. The vegetation is 

mainly saltgrass and redtop, but greasewood grows in places. 

Elevation is 5,400 to 5.700 feet. The average annual 

precipitation is 6 to 8 inches, the average annual air 

temperature is 47 to 49 degrees F, and the average freeze-free 

period is 115 to 140 days. 

Typically, the surface layer is light brownish gray loam 

9 inches thick. The underlying layer to a depth of 60 inches 

or more is light brownish gray and grayish brown loam. 

Mottles are at a depth of 20 to 40 inches. 

Included in this unit are small areas of soils that are 

similar to this Hunting soil but have a silt loam surface 

layer, Billings silty clay loam, Rafael silty clay loam, and a 

soil that is similar to this Hunting soil but is strongly 

saline and alkali. 

Permeability of this Hunting soil is moderate. Available 

water capacity is about 7.S to 10.0 inches. Effective rooting 

depth is 60 inches or more for water-tolerant plants, but it 

is limited to a depth of 20 to 40 inches for non-water

tolerant plants. The organic matter content of the surface 

layer is 1 to 2 percent. Runoff is slow, and the hazard of 

soil blowing is moderate. A water table fluctuates between 

depths of 20 to 40 inches throughout the year. 

16 7/15/90 



• 

• 

• 
2.22 

This unit is used mainly for irrigated pasture • 

also used for alfalfa or small grain. 

It is 

This unit is suited to irrigated grass and legume 

pasture, alfalfa, and small grain. Unless the moderately 

saline areas are reclaimed, they are suitable only for grass 

and legume pasture. 

Good control of irrigation water is needed to lower the 

water table and to reduce the salinity of the soil. Applying 

only enough water to satisfy the needs of the crop grown helps 

to lower the existing water table. Water applied in excess of 

crop requirements raises the water table. Land leveling can 

facilitate the uniform distribution of water. The moderately 

saline areas can be leached of excess salts by irrigating late 

in fall. 

This map unit is in capability unit 111w-2, irrigated. 

It is not placed in a range site. 

-IS8-Juva Variant fine sandy loaa 

This very deep, well drained soil is on alluvial fans and 

valley floors. - It is mainly in the Hayes Wash and Hiller 

Creek areas. It formed in alluvium derived dominantly from 

mixed sedimentary rock. Slopes are 1 to 5 percent, 200 to 300 

feet long, and concave to convex. The present vegetation in 

most areas is mainly greasewood, shadscale, galleta, big 
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sagebrush I and pricklypear. Elevation is 5 1 600 to 5,900 feet • 

The average annual precipitation is 6 to 8 inches, the average 

annual air temperature is 48 to 50 degrees F, and the average 

freeze-free period is 115 to 140 days. 

Typically, the surface layer is light brownish gray fine 

sandy loam about 6 inches thick. The underlying layer to a 

depth of 60 inches or more is light brownish gray loam within 

thin strata of gravely loam and sandy loam. 

Included in this unit are small areas of soils that are 

similar to this Juva soil but have a loam surface layer and 

are in concave areas and small areas of soils, near draws, 

that have shallow rills and gullies • 

Permeability of this Juva Variant soil is moderately 

rapid. Available water capacity is about 6 to 9 inches. 

Water supplying capacity 1s 4 to 5 inches. Effective rooting 

depth is 60 inches or more. The organic matter content of the 

surface layer is 0.5 to 1 percent. Runoff is slow, and the 

hazard of water erosion is slight. Runoff from adjacent areas 

has formed gullies in some areas of this soil. The gullies 

are V-shaped, 5 to 10 feet deep, and in some areas 300 to 500 

feet apart, The hazard of soil blowing 1s moderate. 

This unit 1s used as rangeland and wildlife habitat • 
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Slopes are 200 to 400 feet long and are convex. The 

vegetation in areas not cultivated is mainly galleta, black 

sagebrush, and Indian ricegrass. Elevation is 5,400 to 5,900 

feet. The average annual precipitation is 6 to 8 inches, the 

average annual air temperature is 48 to SO degrees F, and the 

average freeze-free period is 11S to 140 days. 

Typically, the surface layer is pale brown loam 3 inches 

thick. The next layer is brown, pale brown, or very pale 

brown clay loam or sandy clay loam about 29 inches thick. 

Below this to a depth of 60 inches or more is pale brown or 

light yellowish brown gravelly and sandy loam and very 

gravelly sandy loam. 

Included in this unit is about 10 percent Moffat fine 

sandy loam. Also included are small areas of soils that are 

similar to this Minchey soil but have a gravelly surface layer 

and substratum. 

Permeability of this Minchey soil is moderate. Available 

water capacity is about 7.0 to 8.S inches. The water 

supplying capacity is 4 to 5 inches in nonirrigated areas. 

Effective rooting depth is 60 inches or more. The organic 

matter content of the surface layer is 0.5 to 1.0 percent. 

Runoff is medium, and the hazard of water erosion is moderate. 

The hazard of soil blowing is moderate. 
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The potential plant community on the Minchey soil is SO 

percent grasses. 10 percent forbs. and 40 percent shrubs. 

Among the important plants are galleta. Indian ricegrass. 

shadscale. and winterfat. 

Management practices that maintain or improve the 

rangeland vegetation include proper location of water 

developments. 

production of 

Severe drought may adversely affect the 

the perennial vegetation. Partial or total 

removal of livestock from the range may be necessary. 

It is not practical to revegetate large areas of this 

unit because of the low annual precipitation. For critical 

erosion control. small areas can be mechanically treated and 

seeded. Adapted native plants are suitable for seedings • 

This unit is used mainly as rangeland. It is also used 

for irrigated alfalfa. small grain, or pasture if water is 

available. 

If areas of this unit are irrigated, suitable management 

practices include conservation cropping systems with rotations 

of alfalfa hay, small grain, and corn. To maintain 

production, crop residue should be incorporated into the soil 

and fertilizer should be applied. 

Irrigation water can be applied by the sprinkler or flood 

method. Fields can be leveled . 
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This map unit is in capability unit 11e-2, irrigated, and 

in capability subclass VIle, nonirrigated. It is in the 

Desert Loam range site. 

-180-Persayo*-Chipeta complex 

This map unit is on shale hills near Helper, Price, and 

Wellington. Slopes are 3 to 20 percent, 100 to 200 feet long, 

and concave to convex. Elevation is 5,300 to 6,100 feet. The 

average annual precipitation is 6 to e inches, the average 

annual air temperature is 48 to 50 degrees F, and the average 

freeze-free period is 115 to 140 days. 

This unit is 55 percent Persayo loam, 3 to 20 percent 

slopes, eroded; 35 percent Chipeta silty clay loam, 3 to 20 

percent slopes, eroded; and 10 percent other soils. The 

components of this unit are so intricately intermingled that 

it was not practical to aap them separately at the scale used. 

Included in this unit are about 5 percent Killpack clay 

loam near washes and 5 percent Saltair silty clay loam in 

swales. 

The persayo soil is shallow and well drained. It formed 

in residuum and alluvium derived dominantly from shale. The 

present vegetation in most areas is mainly galleta and 

shadscale. Typically, the surface layer is light brownish 

gray loam 3 inches thick. The underlying material to a depth 

of 12 inches is light brownish gray silty clay loam over 
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weathered shale. Depth to weathered shale ranges from 10 to 

20 inches. The lower part of the underlying material has few 

to common gypsum crystals. 

Permeability of the Persayo soil is moderately slow. 

Available water capacity is about 1.5 to 2.5 inches. Water 

supplying capacity is 2 to 3 inches. Effective rooting depth 

is 10 to 20 inches. The organic matter content of the surface 

layer is 0.5 to 1.0 percent. Runoff is medium, and the hazard 

of water erosion is moderate. Sheet erosion is active, and in 

many places shallow gullies are cut into the weathered shale. 

The hazard of soil blowing is moderate. 

The Chipeta soil is shallow and well drained. It formed 

in residuum derived dominantly from shale. The present 

vegetation in most areas is mainly mat saltbush, Nuttall 

saltbush and shadscale. Typically, the surface layer is light 

brownish gray silty clay loam 5 inches thick. The underlying 

material to a depth of 17 inches is light brownish gray silty 

clay over weathered shale. Depth to weathered shale ranges 

from 10 to 20 inches. 

Permeability of the Chipeta soil is slow. Available 

water capacity is about 1.S to 3.0 inches. Water supplying 

capacity is 2 to 3 inches. Effective rooting depth is 10 to 

20 inches. The organic matter content of the surface layer is 

1 to 2 percent. Runoff is rapid, and the hazard of water 
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erosion is high. Rill and gully erosion is active • The 

hazard of soil blowing is moderate. 

Most areas of this unit are used as rangeland in spring 

and fall. A few areas are used for urban development. 

The potential plant community on the Persayo soil is 35 

percent grasses I 15 percent forbs l and SO percent shrubs. 

Among the important plants are shadscale, galleta, Indian 

ricegrass, and bud sagebrush. 

Management practice~ that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

It is not practical to revegetate large areas of this 

soil because of the low precipitation and fine texture of the 

soil. For critical erosion control, small areas can be 

mechanically treated and seeded. Plants that may be suitable 

for critical area seedings are those native to the unit and 

prostrate kochia. 

The potential plant community on the Chipeta soil is 15 

percent grasses, IS percent forbs, and 70 percent shrubs. 

Among the important plants are mat saltbush, galleta, 

deserttrumpet, and bud sagebrush. 

The suitability of this soil for grazing is limited 

because of the low precipitation 

unpalatability of the dominant plants. 

24 
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Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

It is not practical to revegetate large areas of this 

soil because of the low annual precipitation and the shallow 

depth to bedrock. For critical erosion control, small areas 

can be mechanically treated and seeded. 

suitable for critical area seedings are 

prostrate kochia. 

Plants that may 

native plants 

be 

and 

This map unit is capability subclass Vlle, nonirrigated. 

The Persayo soil is in the Desert Loamy Clay range site. The 

Chipeta soil is in the Desert Shallow Clay range site. 

-192-Ravola-Gullied land complex 

This map unit is on alluvial fans and dissected narrow 

valley floors. It is widely distributed throughout the survey 

area. Some of the larger areas are along Drunkards Wash, Coal 

Creek, Hiller Creek, Gordon Creek, and Soldier Creek. Slopes 

are 1 to 6 percent. Elevation is 5,300 to 6,000 feet. The 

average annual precipitation is 6 to 8 inches, the average 

annual air temperature is 48 to 50 degrees F, and the average 

freeze-free period is 115 to 140 days. 

This unit is 70 percent Ravola loam, 1 to 6 percent 

slopes, eroded; 20 percent Gullied land; and 10 percent other 

soils. The Ravola soil is generally on valley floors, and the 
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Gullied land is adjacent to the washes on the bottom of 

valleys. The components of this unit are so intricately 

intermingled that it was not practical to map them separately 

at the scale used. 

Included in this unit is about 10 percent Green River 

silt loam on the bottom of washes. Also included are small 

areas of Killpack clay loam near the adjacent shale hills. 

The Ravola soil is very deep and well drained. It formed 

in alluvium derived dominantly from shale and sandstone. 

Slopes are SO to 150 feet long and are concave to convex. The 

present vegetation in most areas is mainly shadscale, 

halogeton, winterfat, yellow evening primrose, galleta, and 

greasewood. Typically, the surface layer is light brownish 

gray loam about 2 inches thick. The next layer is light 

brownish gray loam about 21 inches thick. Below this to a 

depth of 60 inches or more is light brownish gray silt loam. 

Permeability of the Ravola soil is moderate. Available 

water capacity is about 7.5 to 10.5 inches. Water supplying 

capacity is about 4 to 5 inches. Effective rooting depth is 

60 inches or more. The organic matter content of the surface 

layer is 1 to 3 percent. Runoff is slow, and the hazard of 

water erosion is moderate. Runoff, originating from adjacent 

areas, has resulted in the formation of gullies in some areas 
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of this soil. The gullies are U-shaped, are 5 to 10 feet 

deep, and in some areas are 200 to 400 feet apart. The hazard 

of soil blowing is moderate. 

Gullied land consists of areas where erosion has cut 

a network of U-shaped and V-shaped gullies. The gullies occur 

in a dendritic pattern and drain into deep washes in the lower 

lying areas. The gullies are 10 to 15 feet deep and 30 to SO 

feet apart. They cover 85 to 90 percent of the total surface 

area. The gullied areas are essentially barren. 

This unit is used as rangeland and wildlife habitat. 

The potential plant community on the Ravola soil is SO 

percent grasses, 10 percent forbs, and 40 percent shrubs. 

Among the important plants are galleta, Indian ricegrass, 

shadscale, and winterfat. 

Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

Severe drought may adversely affect the production of the 

perennial vegetation. Partial or total removal of livestock 

from the range may be necessary. 

It is not practical to revegetate large areas of the 

Ravola soil because of the low annual precipitation. For 
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critical erosion control, small areas can be mechanically 

treated and seeded. Adapted native plants are suitable for 

seedings. 

The Ravola soil is in capability subclass VIle, 

nonirrigated, and the Gullied land is in capability subclass 

VIlle. The Ravola soil is in Desert Loam range site. Gullied 

land is not placed in a range site. 

-.93-Ravola*-Slickspots complex 

This map unit is on alluvial fans and flood plains. It 

is in the vicinity of Sunnyside Junction, in drainageways 

extending from Helper to Wellington, and in the Miller Creek 

area . Slopes are 1 to 3 percent, 200 to 300 feet long, 

are concave to convex. Elevation is 5,300 to 5,900 feet. 

and 

The 

average annual precipitation is 6 to 8 inches, the average 

annual air temperature is 48 to SO degrees F, and the average 

freeze-free period is 115 to 140 days. 

This unit is 70 percent Ravola loam, alkali, 1 to 3 

percent slopes, eroded; 20 percent Slickspots; and 10 percent 

other soils. 'The Slickspots- are irregularly shaped. The 

components of this unit are so intricately inter.ingled that 

it was not practical to map them separately at the scale used. 

Included in this unit is about 10 percent Billings silty 

clay loam. 
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The Ravola soil is very deep and well drained. It formed 

in alluvium derived dominantly from sandstone and shale. The 

present vegetation in most areas is mainly greasewood, alkali 

sacaton, pricklypear, Russian thistle, galleta, and Indian 

ricegrass. Typically, the surface layer is light brownish 

gray loam about 8 inches thick. The underlying layer to a 

depth of 60 inches or more is light brownish gray loam. This 

soil is strongly alkaline below a depth of 20 inches. 

Permeability of the Ravola soil is moderate. Available water 

capacity is about 7.5 to 10.5 inches. The water supplying 

capacity is 4 to 5 inches in areas not irrigated. Effective 

rooting depth is 60 inches or more. The organic matter 

content of the surface layer is 1 to 3 percent. Runoff is 

medium, and the hazard of water erosion is moderate . Runoff 

from adjacent areas formed gullies in some areas of this soil. 

The gullies are V-shaped, 4 to 5 feet deep, and in some areas 

100 to 400 feet apart. The hazard of soil blowing is 

moderate. 

Slickspots are barren or nearly barren areas. They have 

a very strongly alkaline, nearly impervious surface layer of 

loam about 4 inches thick. The underlying layer is light 

grayish brown loam and silt loam. This layer is strongly 

saline and is moderately alkali or strongly alkali. 

Most areas of this unit are used as rangeland and 

wildlife habitat. A few areas are used for urban and homesite 

development. 
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The potential plant community on the Ravola soil is 60 

percent grasses, 10 percent forbs, and 30 percent shrubs. 

Among the important plants are alkali sacaton, galleta, 

seepweed, and black greasewood. 

Management practices that maintain or improve the 

rangeland vegetation include proper grazing use, a planned 

grazing system, and proper location of water developments. 

Severe drought may adversely affect the production of the 

perennial vegetation. Partial or total removal of livestock 

from the range may be necessary. 

It is not practical to revegetate large areas of the 

Ravola soil because of the low annual preCipitation and the 

content of alkali in the soil. For critical erosion control, 

small areas can be mechanically treated and seeded. Plants 

that may be suitable for critical area seedings are adapted 

native plants, prostrate kochia, and Russian wildrye. 

This map unit is in capability subclass VIlle, 

nonirrigated. The Ravola soil is in the Alkali Flat range 

site. Slickspots are not placed in a range site. 

-194-Riverwash 

Riverwash is along the Price River. It consists of 

streambeds 

channels. 

or riverbeds, including meanders and other 

These areas are exposed when the water level is 

low, and they are subject to deposition and erosion when the 
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water level is high. The material is extremely variable, 

ranging from boulders to silt and clay. Most areas are 

channeled. They support little if any vegetation. 

This unit is used for wildlife habitat. 

This map unit is in capability subclass Vlllw, 

nonirrigated. It is not placed in a range site. 

Table 2-1 lists the productivity and wildlife habitat ratings 

as estimated by the Soil Conservation Service for soil units 

present on the Wellington Plant site. It should be noted that 

actual productivity measurements of the major plant communities on 

site have been conducted and identified as follows: 

Atriplex-Hilaria type 

Artemisia-Hilaria type 

Sarcobatus-Sueda type 

239 lbs/AC 

161 lbs/AC 

729 lbs/AC 

For further productivity discussion refer to the 

Information section in Chapter 3 of this application • 
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TABLE 2-1 

Productivity and Wildlife Habitat Potential of Soil Units 
at the Wellington Preparation Plant 

Soil Type Productivity Wildlife Habitat 

3 - Badland-Rubbeland-Rock not rated not rated 
outcrop complex 

3S - Gerst*-Badland-Stormitt complex 300-700 lbs/AC poor to very 
41 - Green River-Juva Variant* 500-1000 lbs/AC poor to very 

complex 
55 - Hunting loam, 1 to 3 percent not rated fair 

slopes 
58 - Juva Variant fine sandy loam 500-1000 lbs/AC poor to very 
64 - Hinchey loam, 1 to 3 percent 300-700 lbs/AC good** 

slopes 
80 - Persayo*-Chipeta complex 150-400 Ibs/AC very poor 
92 - Ravola-Gullied land complex 300-700 Ibs/AC poor to very 
93 - Ravola*-Slickspots complex 500-1000 lbs/AC poor to very 
94 - Riverwash not rated not rated 

1 

* 

.* 

2.22 

From Tables 4 and 6, Soil Survey of Carbon Area, Utah, 
Soil Conservation Service, 1988. 
Predominate soil in complex on Wellington Plant Site, based 
on actual vegetation communities present 

Wildlife habitat rating for rangeland wildlife 
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SOIL SAMPLING AND ANALYSES 

Previous Sampling 

Soil sampling and analyses have been conducted at the Wellington site on numerous occasions. A thorough 
investigation of early files from U.S. STEEL CORP. and KAISER COAL CO. (previous owners of the 
area) found many references to soil sampling, commitments to sample based on stipulations from the State, 
and some raw soils data. However, for many of the files, additional pertinent information remains illusive 
(i.e. sample methods, sample locations, sample depths, laboratory techniques complete results, etc .). 
Therefore, to avoid further confusion, only the most complete information and data sets have been 
submitted in this plan. 

On eight occasions (referred to as the 8 Sample Periods), soils and waste materials were sampled to provide 
data for potential of reclamation success. Original sampling was accomplished by U. S. Steel (prior to 
1983), followed by MT. NEBO SCIENTIFIC (1983) and James Leatherwood (1989) Mr. NEBO 
SCIENTIFIC also recently sampled some of the slurry fines material (1990). Next, to help plan the 
techniques used for reclamation, additional soil samples were taken and analyzed in 1994. In 1995 and 
1996, sampling was conducted to test the feasibility of adding additional topsoil borrow areas to the 
reclamation plan. In 1997, JBR Environmental Consultants, Inc. sampled the soils at the Modular Coal 
Fines Wash Facility sites and the soils under the refuse basin ponds. Below is a brief history of the 
better-known sampling information followed by their results. 

2.22 
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1. 1st Sample Period 

COAL SYSTEMS, INC. reported the following in an earlier submittal 

to DOGM (7/15/90). 

Ten soil samples were taken from the plant site when it was owned 

and operated by u.S. Steel Corporation. It is not known who 

collected the samples, where they were taken or where they were 

analyzed. Sample locations (numbered 1-10) are shown on Dwg. G9-

3510. Table 2-2 shows depths of samples and their approximate 

locations. Probable soil units (soil types) have been added to 

the original table to show which soils were being sampled. 

Tables 2-3, 2-4 and 2-5 display the results of sample analyses . 
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Sample 
No. 

lA 
IB 
1C 
ID 

2A 
28 
2C 

3A 

4A 

5A 
5B 
5C 

6A 
6B 
be 
60 

7A 
78 
7e 

.::tA 

Be 

9A 
9B 
9C 

10;..\ 
108 
IOC 
10D 

2.22 

Soil 
Unit 

58 

3 

93 

93 

41 

41 

41 

41 

TABLE 2-2 

Or; g; nal SO I L SAf"lPLES 

Location 

Near Permanent Diversion 

Near Lower Refuse Dike 

South of Plant 

Near River Pumphouse 

Topsoil Borrow Area-North 

Topsoil Borrow Area-South 

Topsoil Borrow Area-East 

Topsoil Borrow Area-We=~ 

35 Near Coarse Refuse Pile 

93 Near Coarse Refuse Pile 

35 

Deptt-I 
Inches 

0-6 
6-12 
12-18 
18:-24 

0-6 
6-12 
12-18 

0-12 

0-12 

0-10 
10-22 
22-34 

0-10 
10-18 
18-25 

<)-12 

12-24 
24-33 

(,-I.::: 
1·3-24 
24-30 

0-6 
6-18 
18-32 

0-6 
6-18 
18-24 
24-32 

Comments 

Inc. A Horizon 

Inc. A Horizon 

Disturbed Area 

Disturbed Area 

A Horizon 

A Horizon 

A Horizon 

A Ho,... i :-: Cor. 

Inc. A Hor i :z: c·r. 

Inc. A Horizon 
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SOIL SAMPLE ANALYSES 

11\ 1ll Ie 1D 2A 23 2C 

1 - Clay ~ 5.00 4.60 5.40 1.30 2.50 4.10 3.50 

1 - Gravel % <.01 <.01 <.01 < .01 < .01 < .01 < .01 

1 - Sand % 65.00 66.87 66.90 70.20 75.00 74.10 74.20 

1 - Silt % 30.00 28.60 27.70 28.50 22.50 21.80 22.30 

Acidity as CaC03 mg/1 120.00 < .01 < .01 <~01 50.00 < .01 < .01 

Alkalinity as CaC03 ppm 640 360 520 520 440 400 480 

w CDlcium as Ca ppm 32M.OO 160.00 208.00· 216.00 240.00 216.00 304.00 
(j\ 

Conductivity mmhos/cm 1.4!)0 0.800 0.800 o.noo 1.100 1.050 1.200 

Magnesium as Mg ppm 57.60 J3.60 43.20 67.20 48.00 28.80 81.60 

Phosphorus as P ppm u.~o 5.10 4.90 3.80 4.20 3.90 4.20 

Souium Absorption. Ratio 5.04H 9.233 6.922 5.881 5.951 7.126 5.234 

Sodium as Na ppm 377 492 420 386 386 420 J~8 

Texture SL SL SL 8L LS L8 L8 

Total Kje1dah1 Nitrogen ppm .36 1.15 .65 .91 .89 1.05 .80 

pH Units ( 1 : 1 Ra t i 0 ) S M 4 2 4 7.40 0.30 8.40 8.30 7.80 8.20 8.40 

Depth 0-6" 6-12" 12-18" 18-2411 0-6 11 6-12" 12-18 11 

-..J 

" ~ 
\J1 SL - Sandy Loam 
" \.0 LS - Loamy Sand 
0 



TABLE 2-4 

Soil Salple Analysf5 

---~~---- ---!~--- ---~~--- ---~~----
___ ~L ___ 

---~~---
I-Clay 1 20 1 24 10 4 21 
I-Gravel I (1 (1 (I (1 (1 <1 
I-Sand 1 S 95 4 66 75 6 
I-Silt I 69 ~ 72 24 21 73 
Calciu. Carbonate 1 11.22 9.10 IS.oS 11.97 12.92 13.27 
Caidul as Ca 1 4.490 3.640 b.Zoll 4.790 5.170 5.310 
Conductivity lahos/ci f 2S 3.70 .50 2.30 1.90 1.90 .02 
Hagnesiul as "g ppi 7,553.00 7,iSO.OO 14,30u.OO 12,200.00 12,557.00 12,007.00 
tntrogen is H2 % .01 .02 • III .02 .02 .OS 
Organic "aterial Z {XDJ 9.80 20.40 17.60 19.50 11.30 10.40 
Phosphorus as P ppi 1,010.00 648.20 1,019.50 954.40 866.60 1,086.20 
Potassiul as K ppi 2,163 6aO 2,158 1,084 1,045 1,575 
Sdturation % 31.40 25.60 24.10 21.90 31. 70 20.80 
Sodiua as Ha pp~ 3,943 812 2,090 I,UB I,4U 673 
Texture Silt loat Sand Silt LG.I Sandy lO:1l Sandy lOal Silt loa. 
pH Units (1:1 Ratio) Stl423 8.00 9.90 8.00 B.30 B.I0 8.20 

---~~---- ---§~---- ___ 9~ ____ __Z~ ____ _ __ Z~ ____ _ __ ZL ___ 
I-Clay X 21 22 35 42 24 19 
I-bravel Z (1 <1 (1 (I ( 1 (I 
I-Sand % 4 b c .. • ., ... 40 3 ... .) . .:-
1-5i It Z i5 .~ 1. 12 3·~ 36 78 
Caltius Carbonate ~ t""'* -- 12. ::1) l!.\)IJ 14.:;:- le).aS tJ.b~ ! ). ~~} 

C~ltiui as Ca I :; ... )Lti ' .- ~14 S. ;4·j 5.a~I:; 4. i~ij S.4Sv 'I. ,.;.I} 

C~itductivity Iilhos!c-i J "\1:" 
.v~ .J~ .00 1. )i) .20 .20 i..J 

n:~nesiu. as "9 ppl 12. :)~4.lll:' 12. 26S.':.1,} :4,H(·.tiu 13, ll!)O. ij(} 10,9b4. ljO 13,893.00 
III trQ.~el'i as N2 Z .06 .02 .,)5 .07 .01 .03 
Or9inic Hat.:ri al .. (WDi a.. 10 IO.So - 1:"" S.!;i) 0.30 6.0l} !o 1. :.0. 
Ph~sphorus ~s P ppil 1,2bt).7ij L :)b8. 40 1,13:::.2(1 1,(1801 .1(i 924.10 1,003.90 
f'ijtissiul as K ppl I./Cia l,nO ..., . Ie' 

2.0N 63 ~" ,,:,.:),.1 _L 

S=tur~ti(·n ~5.IQ 24.90 ~v.70 31.2(1 28,110 30.81) 
S~diu" as Ha ppa 712 043 H5 70a 635 bOt) 
Tf.( ture Si It Loa Silt lOal Sandy Clay Clay loal Silt loa. 
pH Units C1: 1 Ratiol S"~23 8.20 B.20 7.90 7.80 8.30 B.20 

2.22 37 7/15/90 



e THBlE 2~4 cDntinued 

___ ~B ____ __ J~ ____ 
---~~---- ---~~---- ---~~---- ---~~----

I-Clay I S5 4S 33 BB 65 90 
I-Grayel 1 ,1 <1 <l (1 (I (I 

1-Sand I 10 19 21 2 10 ~ 
I-Sil t I 35 36 46 10 25 6 
Calciul Carbonate 1 14.67 15.77 17.07 10.67 21.97 9.60 
Caldul is Ca X 5.8;0 6.310 6.830 4.270 8.190 3.840 
Conductivity Ilhos/c. 3 25 .29 1.50 1.90 .20 .20 1.70 
ftagnesiul as Hg ppi 13,oI9.~O 12,786.00 12,760.00 8,113.00 7,554.00 8,3-42.00 
Nitrogen as N2 % .05 .06 .01 .05 .01 .02 
Organic Haterial I (MD) 10.3\) B.90 9.20 7.70 12.30 7.&0 
Phosphorus as P ppi 900.~O 984.70 973.60 950.04 849.60 925.00 
Potassiul as K ppl 241) 329 355 IB4 157 215 
Saturation I 33.~O 28.60 24.10 30.40 24.90 20.70 
Sodiul as Ha ppi 759 B68 1,055 666 735 1,826 
Texture ~l a\' CliY Clay Loa. Clay Clay Clay 
pH Units (1:1 Ratio; SH423 a .• :!(1 7.90 7.90 8.20 8.60 B.OO 

---!~~--- ___ l~~ ___ __JQ~ __ __)O~ ___ 

I-Clay % 42 7 20 14 
I-6raYel I ,1 (l (I 6 
I-Sand >: 25 42 15 45 
I-Si It I 33 51 65 30 
Cdlciul CirbnnatE Z 1 ~ •. j;) 14.35 12.52 21.15 
i:aiciui is ea % 5.~·:v 5.HO 5.01\l 8.400 
:Qn~~:tl¥lty .ihos:~1 i :5 .... .6ij • SO 2.10 
Miign;:;iul as 11~ ppl :!.15~ .. :~\: 0,08:;.00 6, 789.00 7,192.00 
ttl trCtgeO ;5 H2 % 411 ••• ~ .\)5 .02 .06 
lir9-nic llaterial 1. "Wi r: -." ... -V o.BO 8.90 11.40 
PhOsphQrus as P PPI 92: .;\) 852.](1 857.70 7Bo.00 
Pota;siul is ~: ppi :43 144 1.779 iS8 
Satur:itiOIi 1- 1 ~. 7.j ~·).ov 28.70 29.50 
S~diuil ii5 th ppa ~!4 5115 731) 1,284 
TExture [! a-.' Silt lOil Si It loal Loal 
pH Units (1: 1 RatioJ SMi3 B.4u 8.00 8.00 7.90 

2.22 37a 7/15/90 
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TABLE 2-5 

Wellington Preparation Plant 

Soil Samples 
'; \ \ 

. . \. t,. 

Sample 

3A 
4A 
5A 
58 
5C 
6A 
68 
6C 
60 
7A 
78 
7C 
SA 
8B 
Be 
9A 
9B 
9C 

lOA 
lOB 
10C 
100 

OM 

2.24 
1.33 
1.59 
1.29 
1.32 
2.07 
1.35 
1.59 
1.64 
2.61 
1.31 
0.91 

, 2.52 
1.86 
1.22 
1.97 
0.85 
0.83 
0.88 
0.63 
0.71 
0 .. 74 

OM = Organic Matter 

" -, ,.('~~ 1" j.t. . 
L. ", r I l>" 

EC = Electrical Conductivity 

38 

EC 

19.00 
17.60 
18.00 
15.50 
10.00 
1.37 
4.70 
7.00 
7.20 
2.68 
1.57 
2.50 
1.14 
3.20 
4.40 
8.20 

14.20 
17.50 
15.70 
21.00 
15.40 
18.40 

7/15/90 
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2. 2nd Sample Period 

Twelve (12) soil samples over the permit area were taken 

during the summer of 1983 while the property was owned and 

operated by u.s. Steel Corporation. The sampling was conducted 

by Mt. Nebo Scientific. Sample sites were shown on Dwg. G9-3510 

and more recently on Dwg. F9-178,179. Sample designation, 

location and probable soil unit sampled (the later has been added 

to the original Mt. Nebo Scientific work) are shown on Table 2-6. 

Most samples were taken at the surface level to the depth of 

6 inches. However, there were other samples taken at depths of 1 

ft, 6 ft, and 12 ft depths. These exceptions were noted on Table 

2-6 • 

2.22 39 11/10/94 
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The physical and chemical parameters measured during the 

1983 sample period are listed on the following page. For results 

of the analyses refer to Table 2-7. 

2.22 40 11/10/94 
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Listed below are the parameters measured during the 2nd soil 

sample period during 1983. 

o nitrogen - N (percent) 

o phosphorus - P (ppm) 

o cation exchange capacity (meg/100g) 

o pH 

o sodium absorption ratio (SAR) 

o texture 

o organic matter 

o calcium - Ca, magnesium - Mg, sodium - Na (ppm) 

o total nitrogen (N03 ) 

o saturation (percent) 

o carbonates (percent) 

2.22 41 11/10/94 
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TABLE 2-6 

Soil Sample Locations for the Wellington Preparation Plant 
(Ht. Nebo Scientific Research & Consulting) 

Sample No •• Soil Unit Location/Description 

1 VT 35 

2 WD slurry 

3 VS 35 

4 VS 35 

5 VS 3S 

6 WD refuse 

7 WT 80 

8 iT 80 

9 WD slurry 

10 iT 35 

11 WP 41 

12 WD 35 

Topsoil from Atriplex-Hilaria 
Vegetation sampling community 

Disturbed soils from upper slurry 
(settling) pond basin 

Subsoil (depth 1 ft.) from Atriplex
Hilaria community 

Subsoil (depth 6 ft.) from Atriplex
Hilaria community 

Subsoil (depth 12 ft.) from Atriplex
Hilaria community 

Refuse material where Halogeton
glommeratus plants were established 

Topsoil from an Atriplex-Hilaria 
community 

Topsoil from an Atriplex corrugata 
community 

Lower slurry pond basin 

Topsoil from an Arteaisia-Hilaria 
community 

Topsoil from pasture land 

Disturbed soils from an Atriplex-Hilaria 
community 

* W = Wellington; T = Topsoil; S = Subsoil; D = Disturbed soil; 
P = Pastureland soil 

42 7/15/90 
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SANPLE 

1 lot'! 

2 \olD 

3 \\'5 

4 WS 

5 KS 

6 \o.~D 

7 \..J 

8 ·\\1 

9 t,'D 

10\,1 

11 \,1> 

12\.:D 

TABLE 2-7 

Soil laboratory report for the ~ellington Preparation 
Plant Area- * eMt. Nebo Scientific Research & Consulting) 

Cat.ExC. %N Sand Clav Silt SAR %CaC03 %Saturation 

9.49 .074 49.2 27.2 23.4 .693 18.19 25.00 

67 .. 67 .478 36 39.1 24.8 22 .. 0 9.10 78.90 

7 .. 10 .021 68 15.2 16.7 1.14 24.10 22.00 

11.6 .. 023 49 .. 2 23.1 27.6 10.9 5.91 31.50 

87 .. 38 .036 19.2 57.1 23.6 8.13 6.37 108.9 

15.60 .121 47.2 25.2 27 .. 4 .705 12.73 32.20 

12.:? .073 43.2 31.2 ~5.4 ' -0 .~ 1# ')- ;-... ) ..... / 3:2.70 

43.4 .064 18 59.1 22.0 61., ~3.63 57.30 

57.7 .030 42 23.8 34.1 -0 -.) .... :> 0.19 69.10 

17.4 .039 25.4 35,.8 38.1 1 .3.1 10.46 3B.I0 

S4.1 .213 18.7 37.8 43.4 1.39 21.S3 58.20 

36.2 .060 42 .. 7 33.8 23.4 2.21 23.20 33.60 

- Physical and chenical analyses were done at the Brigha~ Young 
[niversity Soil Laboratory, Department of Agrono~y and Horticultur~. 

43 7/15/90 
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Table 2-7 (continued) 

PP~I 
SA?-fPLE PPN P PP~l K 1117 O~J PP~I Ca PPN 1-Ig PPN Na pH EC):103 X03-X '0 

1 \,'1" 9.91 251. 1.23 81.4 12.9 25.6 8.3 .758 3.74 

2 \,'n 3.99 232 6.55 262. 1128 3712 8.3 19.9 2.88 

3 WS 2.34 20.8 .424 40.1 29.6 39.3 8.6 .612 1.50 

4 \\'5 {;: 1.89 38.4 .6OS 310. 711 1536 7.3 11.1 3.16 
/-------~ 

5 \,'S I 72.5 220. .186 270. 230~ ('1896/ 5.6 7.2 44.S , 
"-... _.-

6 \·:D 3.28 160. ' - .... ,-:: 1"'':' 6i.~ 6.7 3.!1 10.2 o.~_ ... ....'. 

- \<;"T 10.1 3L.:. 1 .... ,: l:~. !~ . ..:. ~O.1 0"'- 13.6 ; • i .... . --_. 
6 \{1 9.09 26:· .. .753 :!5 5. b':" ~44S 7.9 1 "'7 o .. -

~ . .".- .. 

9 Kn 3.99 37~. 6.~': l~:,. 5960 / 1~~-~~;' 
:. _ 04.:.l'i 5.S .~ 0.(1':' 
-'r-- -",--

10hT 5.96 ?-I 
-)- 1. ~3 lo~. 10.8 64.4 7.9 1.36 5.5-

11 \,'P 17.7 22L 5.c} 209. 85 95.5 7.6 2.39 8.9~ 

I2KD 11.0 35:. .2» 67.3 12.4 75.6 8.5 .9S3 9.S~ 

• 
2.22 43a 7/15/90 
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3. South Screening Site Sampling 

During September 1989, immediately after acquisition of 

the Wellington Plant by Genwal Coal Company, soil sampling and 

analyses were conducted on the area of the South Screening 

site and associated access road at the Plant. This sampling 

was conducted by James Leatherwood in what are currently 

termed the Ravola-Slickspots complex (soil unit No.93) and the 

Gerst-Badland-Stormitt complex (soil unit No.3S). Sample 

analysis was conducted by the NPI Soil Testing/Plant Tissue 

Analyses Laboratory. 

Soil samples were taken from three locations along the 

proposed 

facility 

samples 

access road, four locations in the screening 

pad south of the existing main facilities and two 

within the location of the screening facilities 

sediment pond. Refer to Dwg.44067-6-8B for sample locations. 

At each of the nine locations, samples were taken at 0-15 cm, 

15-30 cm, 30-60 cm, 60-90 cm and 90-120 cm, for a total of 45 

samples. 

Sample results are presented in Tables 2-8, 2-9, and 

2-10. 

Samples 1, 2, and 3 correspond to the soils located 

within the road development. Neither conductivity nor SAR are 

problematic within the upper 90 em of soil. However, the 

analysis does indicated that samples from the 15 to 30 em and 

lower depths are qualified as poor to unsuitable as a growth 

2.22 44 7/15/90 
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material . These soils consist of a high percentage 

and excessive rock fragments. The material in the 

of clay 

1-15 cm 

soil depth has a lower percentage of rock fragments and 

decreasing clay contents. Soil materials in the 90-120 em 

horizon are sodic and are unsuitable as a growth medium. 

Based on the analysis of sample points 1, 2, and 3 and their 

corresponding depth increments , the best available suitable 

growth material in the 0-15 cm soil profile has been removed 

and stockpiled. 

Sample points 4, 5, 6 , and 7 correspond to the screening 

facility pad south of the existing main facility and north of 

the refuse pile. Samples 4 and 5 correspond to the 

southwestern portion of the pad while samples 6 and 7 

correspond to the northeastern portion. Sample 4 indicates 

excessive rock fragments throughout the soil profile , while 

clay content is generally lower that the other sample 

locations. Sample 5 has a lower fragment content in the upper 

s011 profile than sample 4. The upper 15 em of sample 5 

consists of a sandy clay loam. However I sample 5 is limited 

by a high clay content below the 15 cm boundary. The most 

suitable available aaterial , represented by samples 4 and 5, 

0-15 cm, has been removed and stockpiled. 

Samples 6 and 7, along with 8 and 9, correspond to the 

northeast portion of the screening facility pad. Samples 8 

and 9 represent the soil found within the screening facility 

45 7/15/90 
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sediment pond location. Sa.ples 6. 7. 8, and 9 all exhibit 

excessive SAR and electrical conductivity throughout the soil 

profiles. These soils are extremely unsuitable for growth 

material and were not salvaged with the soil represented by 

samples 4 and S • 

46 7/15/90 
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Coal Systems Inc. 
Box 1717 
Salt Lake City, UT 84117 
L.G. Manwaring P.E., (801)261-4500 
FAX: (801)261-4579 

Elee. 
Sanple Sample Conduc caco3 l ~m~ mmh~lSd! i 

1 i-A .3 13.9 
2 1-B .3 7.9 
3 l-C .3 23.0 
4 1-0 .3 21.5 
5 l-E 3.0 20.0 
6 2-A .4 17.3 
7 2-B .4 16.1 
a 2-C .6 17.5 
9 2-D 4.2 14.4 

10 2-E 4.2 14.9 
11 3-A .6 16.0 
12 J-B .3 17.5 
13 3-C 1.1 16.5 
14 3-0 1.7 15.2 
15 3-E 1.9 15.7 

• 
TABLE 2-8 

SOIL SAMPLE ANALYSES - SOUTH SCREENING SITE 
WELLINGTON PREPARATION PLANT 

September 25, 1989 

Total Total ca Hg Na 
Hi ~i ~~ )g~ll lQ~gll m~ll 

0.09 4.7 1.6 .7 .8 1.4 
0.10 6.2 3.3 .7 .8 2.9 
0.06 5.5 3.8 .5 .7 2.9 
0.05 4.1 6.4 .2 .5 3.8 -0.04 4.8 17.2 1.8 6.2' 34.4 
0.06 4.5 5.9 0.0 .8 3.8 
0.07 5.4 6.1 .1 .7 3.8 
0.07 5.3 9.6 .2 .6 5.7 
0.05 5.6 10.7 14.7 10.3 37.8 
0.06 5.6 10.3 14.7 12.3 37.8 
0.13 4.7 1.4 .7. 1.3 1.4 
0.07 5.5 1.9 .5 .7 1.4 
0.07 5.5 1.7 6.5 4.1 3.8 
0.06 5.8 2.2 13.2 7.5 7.2 
0 .. 06 5.8 2.7 16.0 7.4 9.1 

• 

NPI Soil Testing/Plant Tissue 
Analysis Laboratory, 417 Wakara Way 

Salt Lake City, OT 84108 
Von Isaman (801)582-0144 

PAX: (801)583-2945 

Avail Avail Roc): 
K P water ?rag. 

mgall mglka 1nLin ~ 

.3 6.5 17 

.6 3.5 63 

.1 2.5 77 

.2 1.0 58 

.1 1.0 31 
2.0 9.5 19 
2.0 3.5 36 
.9 1.5 52 
.2 0 12 
.3 3.5 16 
.8 ~8.0 35 
.4 1.0 19 
.2 0 35 
.'2 1.0 21 
.3 1.5 25 
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Coal Systems Inc. 
Box 1717 
Salt Lake City, UT 8~117 
L.G. Manwaring P.R., (801)261-4500 
FAX: (801)261-~579 

Elec. 
srunple Sample Conduc caCo3 t H~m!: 1:!!ll1;bosL!aIl I 

16 4-A 2.5 14.5 

17 4-B 2.6 11.5 

18 4-C 2.7 6.5 

19 4-0 4.0 

20 4-E 3 .. 7 5.0 

21 5-A 1.8 10.6 

22 5-B 2.3 13.8 

23 S-C 6.4 12 .. 4 

24 5-0 10.1 11.8 

25 5-E 9.4 12.0 

26 6-A 5.2 15.3 

27 6-B 4.1 16.2 

28 6-C 4.2 16.3 

29 6-0 5.2 16.1 

30 6-E 5.1 14.6 

• 
TABLE 2-8 (continued) 

September 25, 1989 

Total Total Ca Kg 
Hi ~t SaB m~gll D~g:ll 

0.06 4.6 6.0 16.9 6.6 

0.07 5.9 2.0 16.1 17.3 

0.06 7.7 2.6 16.4 18.5 

3.8 17.4 22.2 

0.06 9.1 3.7 17.8 21.1 

0.24 14.9 7.0 5.7 2.7 

0.16 8.1 5.8 14.5 6.0 

0.08 7.4 26.6 14.1 12.2 

0.07 7.2 26.9 11.9 18.6 

0.06 7.2 16.5 12.8 24.8 

0.13 6.0 12.2 17.6 16.2 

0.09 4.0 14.6 6.7 10.6 

0.08 3.8 15.8 5.6 11.2 

0.06 3.0 17.2 7.3 19.8 

0.06 3.9 17.0 7.3 20.4 

Ha 
Il!:tSIll 
20.6 

8.1 

11.0 

16.7 

16.3 

14.3 

18.7 

97.6 

105.2 

71.7 

50.2 

43.0 

45.9 

63.1 

63.1 

• 
NPI Soil Testing/Plant Tissue 

Analysis Laboratory, 417 Wakara Way 
Salt Lake City, UT 84108 
Von Xsaman (801)582-0144 

FAX: (801)583-2945 

Avail Avail Rock 
K P water Frag. 

m~gll mlkg 1nLln ~ 

.1 4.0 49 

.. 1 18.0 59 

.4 0 91 

.5 NS 96 

.5 0 91 

2.0 29.5 39 

.9 3.5 21 

.7 2.5 6 

.s 1.5 .. 

.5 1.0 2 

1.0 4.0 27 

.6 6.0 10 

.5 21.0 5 

.5 4.0 3 

.8 4.0 4 
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coal Systems Inc. 
Box 1717 
Sal t Lake city, trr 84117 
L.G. Manwaring P.E., (801)261-4500 

'PAX: (801)261-4579 

Blec. 
SaJD.ple sample conduc caco3 

~ Name lIllDhos/CD t 

31 7-A 10.4 14.8 

32 7-B 6.6 13.9 

33 7-C 10.0 13.2 

34 7-D 11 .. 0 12.8 

35 7-E 10.5 12.8 

36 a-A 6.9 12.5 

37 8-B 7.1 12.1 

38 8-C 9.7 11.9 

39 8-D 9.8 12.6 

40 8-E 12.2 12,.6 

41 9-A 6.6 13.1 

42 9-B 8.3 14.8 

43 9-C 10.4 14.0 

44 9-0 9.1 13.7 

45 9-E 8.1 12.3 

Total Total 
Hi C% 

0 .. 10 5.3 

0.06 17.2 

0.06 4.5 

0.04 5.1 

0.04 5.4 

0.11 7.3 
0.07 6.1 

0.06 5.6 

0.06 5.7 

0.06 6.4 

0.21 16.3 

0.07 6.4 

0.05 6.4 

0.08 5.7 

0.06 6.6 

• • 
TABLE 2-8 (continued) 

NPI Soil TestiD<J/Plant Tissue 
Analysis Laboratory, 417 Wakara Way 

September 25, 1989 Salt Lake City I U1' 84108 
Von ISalIlan (801)582-0144 

FAX: (801)583-2945 

Avail Avail Rock 
Ca Kg Na It P water Frag. 

SAR meal! meg/l meg/! meg/1 J!(J/ka inlin % 

59.9 2.5 5.5 1l.9.6 2.0 9.5 <1 

31.5 7.9 7.5 87.5 .9 3.5 <1 

31.5 13.9 19.6 l.29.1 1.0 2.5 <1 

30.4 14.6 26.9 138.7 .8 2.5 <1 

32.1 11.3 23.5 133.9 .6 1.5 1 

33.5 9.6 3.6 86.1 1.0 6.0 2 

31.7 7.9 5.6 82.3 .3 1.5 <1 

44.9 5.5 8.7 119.6 .4 1.0 <1 

27.0 11.8 18.5 105.2 .5 1.5 2 

41.0 11.6 29.8 186.5 .8 2.5 <1 
18.0 14.6 17.6 72.2 1.0 6.5 12 

28.3 12.0 30.9 114.8 .9 6.0 4 

24.5 12.7 31.2 114.8 .9 3.5 3 

20.7 13.0 21.4 86.1 1.0 6.0 1 

23.1 11.1 13.7 81.3 .5 2.5 <1 
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TABLE 2-9 

SOIL SAMPLE ANALYSIS -SOUTH SCREENING SITE 

Coal Systems Inc. 
Box 1717 
Salt Lake City, OT 84117 
L.G. Manwaring P.E., (901)261-4500 
FAX: (901)261-4579 

SalIlple Scuaple 
! HS!m~ SQ11 ~olot: S2il ~extu[~ 

1 l-A Clay Loam 

2 l-B Clay 

3 l.-C Clay Loam 

4 1-0 Clay Loam 

5 l-E Clay Loam 

6 2-A Clay Loam 

7 2-B Clay 

8 2-C Clay 

9 2-D Clay 
10 2-E Clay Loam 

11 3-A Loam 

12 3-B Clay 

13 3-C Clay 

14 3-D Clay 

15 3-E Clay 

WELLINGTON SCREENING PLANT 

September 25, 1989 

" t .t 
~~~ §11t ~lgl! 

34.0 30.0 36.0 

30.0 26.0 44.0 

38.0 24.0 38.0 

38.0 24.0 38.0 

32.0 30.0 38.0 

34.0 34.0 32.0 

26.0 32.0 42.0 

26.0 32.0 42.0 

24.0 34.0 42.0 

28.0 34.0 38.0 

40.0 34.0 26.0 

28.0 30.0 42.0 

24.7 29.3 46.0 

18.7 37.3 44.0 

18.7 37.3 44.0 

• 

NPI soil ~esting/plant Tissue 
Analysis Laboratory, 417 Wakara Way 

S81t Lake City, UT 84108 
Von Isaman (801)582-0144 

FAX: (801)583-2945 

, 
O%1]anic Sat Alkalinity 

128 ~mQD 
, m~lJ. 

7.7 34 1.91 

8.0 47 4.12 

8.0 42 3.50 

8.1 33 2 .. 65 

·8.0 42 1.30 

8.4 38 2.96 

8.2 40 3.39 

8.4 46 2.55 

7.4 40 0.93 

7.5 42 0.86 

7.8 36 2.14 

7.8 43 2.62 

7.5 44 1.26 

7.4 42 0.88 

7.5 44 1.01 
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TABLE 2-9 (continued) 

Coal Systems Inc. 
Box 1717 
Salt Lake City, UT 84117 
L.G. Manwaring P.E., (801)261-450034 
FAX: (801) 261-457933 

Salllple Sample 
! Hame Soil ~Q1Ql;;: ~Q11 l:exture 

16 4-A Clay Loam 
17 4-8 Clay Loam 

18 4-C Clay LoaJI. 

19 4-0 Sandy Clay Loa. 
20 4-E Sandy Clay Loam 
21 5-A Sandy Clay LeWD 

22 S-B Clay 
23 5-C Clay 
24 5-D C1ay 
25 5-E Clay 
26 6-A Clay 
27 6-B Clay 
28 6-C Clay Loam 

29 6-0 Clay Loam 

30 6-E Clay 

September 25, 198940 

t % 
S~d S;i.lt 
44.7 25 .. 3 
44 .. 7 25.3 

44.7 25 .. 3 

54.9 15.1 

52.9 17.1 

54.9 23.4 

22.9 33.1 

16.9 33.8 

12.9 33.8 

12.9 35.8 

28.2 30.6 

20.2 38.6 

26.2 34.6 

30.2 30.6 

14.2 36.6 

t 
Clu ~H 

30 .. 0 7.6 

30.0 7.5 

32.0 7.6 
30.0 7.3 

30.0 7.2 

22.0 7.6 

44.0 7.5 

49.3 7.8 

53.3 8.1 
51.3 8.0 

41.3 7.7 

41.3 7.8 

39.3 7.8 

39.3 8.2 

49.3 8 .. 1 

• 

NPI Soil Testing/Plant Tissue 
Analysis Laboratory, 417 Wakara Way 

Salt Lake city, OT 84108 
Von lsaman (801)582-0144 

FAX: (801)583-2945 

% 
Organic Sat. Alkalinity 
~~J;:bon :l mesu:I 

40 1.62 

40 1.91 

40 1 .. 13 

34 

33 1.40 

32 0 .. 71 

60 1.97 

70 1.22 

73 1.44 

65 1.16 

70 0.80 

55 0.02 

65 1.16 

63 1.14 

65 1.23 
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Coal systems Inc. 
Box 1717 
Salt Lake City, UT 84117 
L.G. Manwaring P.E., (801)261-4500 
FAX: (801)261-4579 

Sanple sample 
f Hame So!l ~olQ&: §o11 rexture 

31 7-A silty Clay 

32 7-B Clay Loam. 

33 7-C silty clay 

34 7-D Clay 

35 7-E clay 

36 8-A silty clay 

37 8-B silty Clay Loam 

38 a-c Sil.ty Clay 

39 8-D Clay 

40 8-E Cl.ay 

41 9-A Clay Lo811 

42 9-B silty clay 

43 9-C Silty Clay 

44 9-D silty Clay 

45 9-E clay 

e 

TABLE 2-9 (continued) 

September 25, 1989 

" t 
~mls! S11t 
16.2 42.6 

22.2 44.6 

16.2 40.6 

12.2 38.6 

12.2 36.6 

18.2 40.6 

18.9 43.4 

13.6 43.8 

11.6 39.8 

9.6 37.1 

26.3 37.1 

14.3 45.1 

13.6 43.8 

11.6 45.8 

12.3 39.1 

t 
Cl§! 
41.3 
33.3 

43.3 

49.3 

51.3 

.1.3 

37.7 

42.6 

48.6 

53 .. 3 

36.6 

40.6 

42.6 

42.6 

48.6 

e 

NPI Soil Testing/Plant Tissue 
Analysis Laboratory, 417 Wakara Way 

Salt Lake city, UT 84108 
Von Isaman (801)582-0144 

FAX: (801)583-2945 

, 
organic Sat. Alkalinity 

nB ~~2D i megll 
8.7 56 1.02 

8.0 55 1.19 

8.0 58 3.84 

7.9 60 1.72 

8.2 62 0.99 

7.8 45 0 .. 77 

8.1 47 0.74 

8.0 60 1.48 

8.0 60 1.38 

8.1 62 1.94 

7.9 36 1.13 

8.1 57 0.91 

8.2 55 1.22 

8.3 57 1.57 

8.2 68 0.89 



TABLE 2-10 
SOIL SAMPLE ANALYSIS - SOUTH SCREENING SITE -

WELLINGTON PREPARATION PLANT 

NPI 
1D Hue/Value/Chroma Color Name 

:~~c=~c:=cc=:~:cc~c.c¥cc.c~==c.c.c=~=c~e=~~cc~:# 

l-A lOYR 6/3 Pa1e Brown 
1-8 10YR 6/3 Pa1e Brown 
l"'C 10YR 7/1 Light Gray 
1-D 10YR 6/2 Light 8rown1sh Gray 
l-E 10YR 6/2 Light 8rownish Gray 
2-A 10YR 7/2 L\ght Gray 
2-8 -10VR 6/3 Pale Brown 
2-C lOVR 6/3 Palo Brown 
2-D lOVR 6/2 Li9ht Brownish Gray 
2-£ lOVR 6/3 Pale Brown 
3-A 10YR 6/3 Palo Brown 
3-8 10YR 6/3 Pale Brown 
3-C lOYR 7/2 Li9ht Gray 
3-0 10YR 6/2 Light Brownish Grl\Y 
3-E 10VR 6/2 l\ght. Brownish Gt"ay 
4-A 10YR 6/2 light 8rown'sh Gray 
4-8 lOVR 6/3 Palo Brown 
4-C 10VR 5£2 Gral!ish Brown 

----4-£ lOYR 512 Grayish BroNn 

• S-l\ 10YR 5/1 Gray 

5-8 10YR 6/2 Light Brown~sh Gray 
5-C 10YR 6/2 Light Brownish Gray 
5-1) 10VR 6/.2 Light 8r~wn~sh Gray 
5-E lOVR 6/2 Light BrOKnish Gray 
6.,,/\ 10VR 7/3 Very Pale Brown 
6-8 lOYR 6/4 light Yellowish Brown 
6-C 10VR 6/3 Pale Brown 
6-0 10'lR 612 light Brownish Gray 
6-E 10YR 6/2 Light Brotln'sh Gray 
7-A 10Y~ 6/2 L-ight BroHn\c:;h G.ray 
7-6 lOYR 6/2 L~9ht Brownish Gray 
7-C lOYR 6/2 li9ht 6rol(r\ir;h Gray 
7-D lOYR 6/2 light 8rownith Gray 
7-E 10YR 6/3 PlI1Q 8rown 
8-A 10VR 6/2 L'\9ht Brownish Gray 
8-8 lOVR 7/2- l\ght Gray 
8-C 10VR 6/2 Light Brownish Gray 
8-0 - lOVR 6/2 Light Srown\sh Gray 
B-E 10VR 6/2 li9ht. Brownish Gray 
9-A lOYR 6/1 Gray 

9-B lOVR 6/3 Pale Brown 
9-C lOVR 6/3 Palo 8rown 

e 9-0 10VR 6/3 Pale Brown 
9-E lOVR 6/2 Light Brown\sh Gray 

2.22 49 7/15/90 
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4. 4th Sample Period 

The fourth sample period was executed by MT. NEBO SCIENTIFIC 

(1990) and was done to provide additional data of the slurry 

material prior to submittal of the amendment for the test-removal 

of fines. Laboratory results were submitted with the "Wellington 

Fines Removal: Application for Permit Amendment", dated April 

25, 1991. 

The 1990 soil (slurry) sampling was done to provide 

additional baseline information of the slurry material -

especially for feasibility of a proposed fines removal plan. 

Sampling was done on November 12, 1990. The samples were drilled 

from two sites with samples drawn at regular depth intervals • 

The first two samples were taken at 6 and 12 inch depths followed 

by samples taken at 12 inch intervals to the total depth of the 

slurry material. Core samples were taken from each location. In 

other words, analyses were conducted on slurry material up to 13 

ft of continuous material at regular intervals {no part of the 

core was discarded - it was all analyzed). 

Most of the sample analyses were conducted by BRIGHAM YOUNG 

UNIVERSITY. Selenium, however, was analyzed at INTERWEST 

ANALYTICAL LABORATORIES. Laboratory methods were reviewed before 

the analyses were done to insure the methodologies were in 

2.22 50 12/10/93 



compliance to those suggested by DOGM (liThe Utah Guidelines", 

~ Table 6). Results were also included in the Appendix of the 

• 

"wellington Fines Removal: Application for Permit Amendment", 

April 25, 1991. certified lab results are also available. The 

table presented in this section, however, was much easier to use 

for comparison. The laboratories that performed the analyses are 

given below. 

Bruce Webb, Soils Laboratory Director 
BRIGHAM YOUNG UNIVERSITY 
Department of Agronomy & Horticulture 
Provo, utah 84602 
ph. (801) 378-2147 

Dale Hegerhorst, Director 
INTERWEST ANALYTICAL LABORATORIES 
94 South state st. 
Lindon, Utah 84042 
ph. (801) 785-1519 

The two sample locations were taken from the areas initially 

proposed for fines removal trials. These locations were placed 

in the midsection of the area as an attempt to provide 

representative samples. For sample locations refer to the 

following Exhibit A. For the sample results refer to the 

following pages entitled Drill site No.1 and Drill site No.2. 

2.22 51 12/10/93 
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SIAPERIS DIVERSION DITCH 

: 
~ ~r;==1 ======iI

1
1
, \1 

~ . SAMPLE LOCATIONS . 

UPPER REFUSE 

POND 

SLURRY PIPE 

/ PERMIT LINE 

IN 

OUT 

Approximate .Scale: 1" = 1000' 

52 

LOWER REFUSE 

--
POND 

PUMP STATION 
IN 

EXHIBIT A: Wellington 
preparation Plant Fine 
slurry Sample Locations 

Sample Date: 11/12/90 

By: MT. NEBO SCIENTIFIC 
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Drill Site No. 1 

• WaLINGTrw FINES 
21 Dec 1990 
flIT. NEW SCI. 

oH EC SRR B DPII Se IIg/L Acid Bas Po ':5 %CaC03 ~C 

lA, 0-6 7.80 6.40 7.12 8.89 0.26 20.54 0.78 4.50 28.30 

1B, 6-12 , 7.90 2.30 2.78 6.04 0.40 21.84 0.78 4.63 18.80 

le, 12-24 7.90 3.30 4.10 6.04 0.29 49.71 0.69 7.13 30.90 

ID, 24-36 7.70 3.00 1.92 5.17 0.19 51.06 0.57 6.88 11.90 

lE, 36-48 7.90 1.90 1.75 It. 40 0.15 29.44 1.02 6.13 13.30 

1F, ~-60 8.20 1.90 4.18 4.24 0.36 37.04 0.90 6.50 30.30 

IS, 60-72 7.70 5.20 2.6S 2.20 0.57 49.17 0.83 7.50 9.40 

IH, 72-84 7.80 4.00 4.32 2.42 0.32 21.14 1.16 5.75 18.60 

• ' 84~96 8.00 2.40 4.46 1.54 0.33 18.10 0.94 4. 75 11.30 

IJ, 96-108 7.80 2.60 4.49 2.18 0.33 5.52 1.28 4.56 22.34 

lK, 108-120 7.80 2.50 4.12 3.14 0.34 1.78 1.43 4.&3 24.00 

lL, 120-132 7.90 2.00 3.41 2.37 0.45 34.92 0.98 6.56 18.60 

1M, 132-144 7.80 1.85 2.88 2.91 0.29 5.30 1.05 3.81 11.70 

IN, 144-156 7.70 2.50 4.06 4.29 0.52 16.27 1.26 5.56 24.80 

• 
2.22 53 10/12/93 



• 
~LLlN6TDN FItS 
21 Dec 1990 
MT. NEBO SCI. 

~and ~ilt ~lay PPM ca PPM Mg PPM Na 

lA, H 55.82 26.18 18.00 489.50 234.00 768.00 

IB, 6-12 I 55.28 34.72 10.00 105.50 86.50 160.00 

Ie, 12-24 50.00 26.00 24.00 172.50 133.50 296.00 

lD, 24-36 63.28 28.00 8.72 273.50 149.50 160.00 

IE, 36-48 65.84 25.~ 8.72 93.00 59.00 88.00 

1F, 48-60 53.28 26.36 20.36 41.50 35.00 152.00 

1B, 60-72 68.56 20.72 10.72 SOl. 50 363.00 320.00 

IH, 72-84 50.56 30.72 18.72 247.00 210.00 38lt.oo 

• ' 84-96 55.28 31.44 13.28 90.00 69.00 232.00 

lJ, 96-10 48.92 27.80 23.28 119.50 75.50 256.00 

lK, 108-1 53.28 30.72 16.00 130.00 66.00 232.00 

1L, 120-1 53.28 34.72 12.00 91.50 45.00 160.00 

1M, 132-1 6O.s£' 31.44 8.00 95.00 44. SO 136.00 

1N, 1~-1 46.56 27.44 26.00 132.50 68.50 232.00 

2.22 54 12/10/93 



Drill Site No • 2 

• EC BAR BDpa Se .g/L Acid Bas Po ~S ~C03 ~OC 

C::A, 0-6 7.60 5.40 4.67 10.49 0.25 66.23 0.94 9.56 27.50 

28, &-12 7.60 3.70 1.26 8.40 0.25 36.66 0.83 6.25 18.50 

2C, 12-24 7.80 2.55 2.63 7.21 0.30 44.19 0.59 &.25 26.60 

2D, 24-36 7.80 3.40 2.85 6.69 0.26 72.22 0.63 9.19 20.20 

2£, 36-48 8.00 2.35 3.0& 5.24 0.29 48.f!7 0.88 7.56 30.30 

2F, 48-60 7.70 4.40 2.-\4 4.92 0.38 35.92 0.71 5.81 20.40 

26, 60-72 7.70 5.40 3.99 9.40 0.39 31.15 0.73 5.38 27.00 

2H, 72-84 7.80 4.60 2.88 5.51 0.22 22.81 0.69 4.44 23.40 

21, 84-96 7.90 3.20 4.53 3.73 0.26 42.42 0.88 7.00 11.30 

2J, 96-108 8.00 2.70 5.27 2.77 0.53 57.55 1.52 10.50 14.40 

• CK, 108-120 7.60 4.30 3.44 5.26 0.36 16.51 1.13 5.19 16.70 

21., 120-132 7.90 2.65 _3.92 3.08 0.20 6.95 1.22 4.50 12.80 

2M, 132-144 7.90 3.20 6.49 4.02 0.19 4.33 1.08 3.81 16.30 

eN, 144-156 7.90 3.20 7.99 6.52 0.29 18.85 1.22 5.69 26.20 

• 
2.22 55 12/10/93 



• ~and jSilt ~lay PPM Ca PPM Mg PPM Na 

CA, 0-6 52.56 29.08 18.36 475.00 21tl.OO SOIt.OO 

28, 6-12 53.28 31.08 15.64 473.50 186.00 128.00 

Ee, 12-21t 55.28 26.72 18.00 151.50 94.00 168.00 

2D, 24-36 57.28 28.36 14.36 245.00 154.00 232.00 

eE, 36-48 50.56 24.72 24.72 90. SO 82.50 168.00 

2F, 48-60 56.56 29.08 14.36 501.50 229.50 264.00 

26, 60-72 52.56 28.72 lB. 72 509.00 267.00 448.00 

2H, 72-84 sa. 56 24.72 1&.72 451.50 234.00 304.00 

21, 84-96 61.84 . 27.44 10.72 161.00 118. SO 312.00 

2J, 96-10 62.56 24.77 12.72 105.00 80.00 296.00 

• -", 108-1 62.56 24.1& 11.28 424.50 198.00 ~4.00 

a, 120-1 65.28 28.72 6.00 133.00' 90.00 240.00 

811, 132-1 53.28 28.72 18.00 96.50 94.50 376.00 

eN, 144-1 48.5& 27.44 24.00 86.00 81.00 432.00 

• 
2.22 . 56 12/10/93 



5. 5th Sample Period 

From a review of the existing soils data of the Wellington 

Plant by representatives of the operator and by the Division of 

Oil, Gas & Mining (DOGM), a mutual decision was made to conduct 

additional soil sampling at the site. The primary objective of 

the sampling was to provide data to drive the final reclamation 

and revegetation plan for each major type of disturbance at 

Wellington. Sampling was conducted in a stratified random 

fashion within each area and separated spatially in an attempt to 

accurately represent each disturbance type. The sample size was 

increased in areas where potential problems were predicted. The 

sample areas and sizes were determined by representatives of MT. 

NEBO SCIENTIFIC and DOGM. Sample locations were indicated on 

Dwg. F9-178,179. 

The sampling and analyses were initiated in the spring of 

1994. The following areas were chosen as representative sample 

areas: 

Coarse Refuse (CR) 
Coarse Slurry (CS) 
Slurry Ponds (SP) 
Borrow Area (Borrow) 
Native Soils (Native) 

General descriptions of the disturbance types above.,,!~r~~ovige(t"._ 

in Sec. 3.41. with a few exceptions the sampling ~~LC€Yiij~OIftfo~ll~JEID) 
EFFECTiVE: 

~ 2.22 57 
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regular depth intervals using a backhoe. The sample depths were: 

• 0"-12", 12"-24", 24"-36", 36"-48" and 48"-96" (shown in feet on 

data tables). Chemical and physical parameters (including table 

• 

abbreviations) that were analyzed in the soil laboratories are 

listed below. 

Alkalinity 
Nitrogen 
Available Phosphorus 
Organic Carbon 
Electrical Conductivity 
Percent Acid 
Percent Base 
Acid Base Potential 
Soluble Boron 
Soluble Sodium 
Soluble Calcium 
Soluble Magnesium 
Sodium Absorption Ratio 
Texture 
Total Nitrogen 
Available Water Capacity 
Selenium 

pH 
ppm N03-N 
ppm P 
%OC 
EC X 103 

%acid 
%base 
A-B 
ppm B 
meq/l Na 
meq/l Ca 
meq/l Mg 
SAR 
%Sand, %Silt, %Clay 
%N 
%Moist. Sat. 
AB-DTPA Extractable Se 

The following laboratories were used for the analyses: 

2.22 

Soil Testing Laboratory 
Department of Agronomy & Horticulture 
Brigham Young University, 275 WIOB 
Provo, Utah 84602 

ph. (801) 378-2147 

Soil, Water and Plant Testing Laboratory 
Colorado state University 
Room 6, vocational Education Bldg. 
Fort Collins, Colorado 80523 

ph. (303) 491-5061 

Jj~! ~C'(C)) fRZ ff»1) JRZA TIE]]) 
BF'~FECTIVE: r ~t- p 1 2· ',,";ii...r-,1 ,._of :; .~ .' • 

t~ 
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certified data sheets from the laboratories showing the results 

of the analyses are included in Table 2-12. A discussion of the 

results from all sampling follows this section . 

• 

(c to) IR<. rf»(O) [P~l~ TED 

• 
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TABLE 2-12 Page 1 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Ht. Nebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Utah 84663 

Da te : 06-07 -1994 
Sa~ple Description :Wellington Fines 4-94 

Director, Soil Testing Lap 
--------------------------------------------------------------------------------------------------------
Customer Sample ID pH PPM H03-N PP~ P %OC Ec I 10"3 --------------------------------------------------------------------------------------------------------

SP 11 1 7.50 12.38 6.37 27.~5 4090 
SP 11 2 7. 90 1. 65 0.85 17.60 4,10 

SP 11 3 8.00 1. 33 0.14 21. 91 4040 

SP 11 4 7.90 1. 65 1. 01 11. 50 3.90 

SP 11 4-8 7.70 1. 91 0.85 16.70 5.70 
SP 12 1 7. 40 4.58 1. 28 29.73 5.70 
SP 12 2 7.70 2.H 1. 23 11. 57 5.40 

SP 12 3 7.90 2.37 0.95 23.90 5.20 
SP 12 4 7.90 2.f7 0.95 14.78 5.10 
SP 12 4-8 1.80 2.37 0.52 23.65 9.50 
SP 13 1 7.90 5.68 1. 01 36.32 6.20 
SP 13 2 8.00 2.30 0.46 27.93 2.70 
SP 13 3 7.90 2.57 1.0S 13.95 3.25 
SP 13 4 7.90 2.37 1.39 8.78 2.55 
SP 13 4-8 8120 " ~ , 1. 78 I Ii J 5 ~ ; 

! JO. ~ 16.22 2.80 , -
SP 13 YET UYER 8.30 r 1. 58 

~ 1 
1. 23 14.91 2.45 

~ 

ceD ., ~ ~o95 " SP 14 1 7.80 
.: ~ I 6. ~ r ~~» ~ 1. 56 13.24 1. 60 

SP H 2 7.90 1.44 1. 34 28.79 1. 55 
~ L1U /" .<" f" , '1 I' "·'0 

2.22 60 11/10/94 
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TABLE 2-12 (continued) 

Brigham Young University 

Department of Agronomy & R 
t:lrticulture 

Soil Analysis Data 

Submitted By :Mt. Hebo Scientific 
Address :330 E. (00 S. 
CSZ :Springville,Utah 8(663 

Dale :06-07-1994 
Sample Description :Wellington Fines 4-94 

==================================================== 

Page 2 

Customer Sample ID pH PPM H03-H PPM P . %OC Ec I 10·3 
--------------------------------------------------------------------------------------------------------

SP H 3 7.90 1. 97 0.90 12.55 1. 46 

SP 14 4 7.90 1.44 0.63 12.34 3.40 

SP H (-8 7.60 1. 37 1. (5 7.17 4.65 

SP 15 1 7.60 3.H 1. 67 15.99 1. 75 

SF #5 2 1.90 1.11 1.17 16.H . 1.60 

SP 15 3 7.80 0.97 1.17 9.99 1. 46 

SP IS 4 7.90 1.H 1.01 16.84 3.00 

SP 15 4-8 7.80 1.50 0.95 18.31 4000 

SP 16 1 8.00 2.31 1.39 29.49 5.60 
SP 16 2 7.80 1. O( 1. 89 11.22 3.15 

SP 16 3 7.80 1.24 1.45 8.84 2.50 
SP 16 4 7.50 1. 30 2.17 31.56 4. 20 

SP 16 (-8 7.90 0.77 1. 95 24,21 4,20 

CR I I 1 7.90 1. 2( 3.31 3.0( 6.00 

en II 2 8.00 0.39 · 4.58 4.92 9.00 
~ 

I eR II 3 7.50 -2.~1 ~CJ5 2.85 4.73 11.00 ~EP ...1.:... ,,~ ,,) J ... 

CR II ( 7.70 L 3.93 C1~ 6.12 3.35 14.00 

en II 4-8 7.7,0 - ., 
~ 2.1 r 2'.40 6.41 9.50 

2.22 61 11/10/94 
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• • TABLE 2-12 (continued) 
Page 3 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Ht. Nebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Otah 84663 

Dale :06-07-1994 
Sample Description :Wellington Fines (-94 

--------------------------------------------------------------------------------------------------------
Customer Sample ID pH PPM N03-N PPM P %oe 
--------------------------------------------------------------------------------------------------------

CR #2 1 

CR 12 2 

CR 12 3 

CR 12 4 

CS II 1 

CS II 4 

CS II 4-8 

CS 12 1 

CS 12 2 

CS 12 3 

CS 12 4 

CS '2 4-8 

Borrow 1 

Borrow 2 

Borro'll 3 

Borrow 4 

Na.tive II 1 

Na.tive II 2 

2.22 

8.20 

8.10 

8.60 

8.40 

7.70 

7.60 

7.20 

7.10 

7.00 

7.40 

7.40 

7.70 

7.90 

7.70 

7.70 

8.00 

7.90 

8.60 

2.53 

3.85 

3.26 

5.39 

3.48 

2.75 

6.12 

5.87 

4.85 

5.79 

4.85 

30.72' 

9.66 

6.04 

4. 92 

4.69 

2.18 

62 

1. 95 . 3.39 

4.40 3.20 

3.48 3.32 

1. 45 3.97 

2.40 6.05 

3.54 4.40 

4. 64 4.36 

2.96 5.94 

2.91 4.32 

1. 56 4.18 

1. 51 5.06 

0.85 4.24 

- 9.61 

6.85 u_'" -11.26 

~'.:- ~ .6; S 1995 '0.73 
q .5j) 

5.29 0.71 

5.58 0.30 

5.53 0.27 

2.40 

4. 40 

3.50 

3.90 

6.00 

5.10 

4.80 

2.45 

3.60 

5.10 

7.20 

8.00 

2.45 

3.50 

4.40 

7.00 

5.20 

14.00 

11/10/94 
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TABLE 2-12 (continued) Page 4 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
!ddress :330 E. 400 S. 
CSZ :Springviiie,Utah 84663 

Date :06-07-1994 
Sample Description :Yeilington Fines 4-94 

--------------------------------------------------------------------------------------------------------
Customer Sample ID pH PPM N03-N PPM P i~OC Ec I 10"3 
--------------------------------------------------------------------------------------------------------

Native II 3 8.90 1.90 5.58 0.32 19.00 

H8.tive II 4 8.70 1. 41 3.94 0.26 17.50 

Native 12 1 7. 80 1.20 6.91 0.52 2.35 

• Native 12 2 7.60 1. 97 4.76 0.40 2.30 

N&tive 12 3 7.70 3.33 3.59 O.H 3.00 

s~p 

. 1 . I '>Jr, },~, 'G 

• 
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• • TABLE 2-12 (continued) 

Page 5 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Mt. Hebo Scientific 
Address :330 E. ~OO S. 
CSZ :Springville.Otlh 84663 

Date :06-07-1994 
Slmple Description :iellington Fines ~-94 

--------------------------------------------------------------------------------------------------------
Customer Sample ID %·;:icid %base . A-B PPK B meq/l Na 
------------------------------------------------_ . ------------------------------------------------------

SP 11 1 0.01 53.38 53.36 . 13.~O 25.40 

SP 11 2 0.27 ~8.48 48.21 7. 98 17.75 

SP #1 :1 0.31 50.00 49.69 7.17 19.14 

• SP II 4 1.14 47.10 45.96 4,98 16.01 

SP II 4-8 0.28 48.63 48.35 4.78 26.45 

SP 12 1 0.40 38.95 38.05 17.66 34.80 

SP 12 2 0.33 15.23 H.89 9.16 28.88 

SP 12 :1 0.35 62.00 61. 65 8.92 26.45 

SP 12 4 0.39 59.43 59.03 8.H 24.71 

SP 12 4-8 0.36 68.40 68.04 7.91 64.03 

SP 13 1 0.39 81.28 80.89 26.74 32.02 

SP 13 2 0.25 55.28 55.02 8.1-7- 13.22 

SP 13 3 0.25 85.90 85.66 (. 83 14.62 I 

f1· 

SP 13 4 0.28 29.93 29.69 S.30 10.09 . "~1 
("·- D i:l "."r 

SP 13 4-8 0.25 45.95 H.70 5.47 '. :. . .: 1(,62 ) 
Q3P 

SP '3 VET LAYER 0.38 50.53 SO .15 4.H lL96 • • '~.T - ,{I ';.. 1\1'" • TG 
SP H 1 0.26 .9.03 48.76 8.84 3.~8 

SP H 2 0.25 55.98 55.73 7.11 4.18 
2.22 64 11/10/94 

--- ------------------------------------------------
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• • TABLE 2-12 (continued) 
Page 6 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
Address :330 E. ~OO S. 
CSZ :Springville.Utah 84663 

Date :08-07-1994 
Sample Description :Vellington Fines 4-9~ 

------~-----~----~----------------------------------------------------------~---------------------------Customer Sample ID . %acid %base PPK B .. ... meq/l Na 
----------------~-----~-----------------------------------------~-~----~--------------------------------

SP H 3 

SP H , 

SP 15 1 

SP IS 2 

SP 15 l 

SP 15 4 

SF 15 4-8 

SP 18 1 

SP 16 2 

SP 16 3 

SP 18 4 

SP 16 4-8 

CR 11 1 

CR 11 2 

CR 11 3 

CR '1 4 

CR 11 4-8 

2.22 

0.18 

0.19 

0.26 

0.18 

0.11 

0.15 

0.20 

0.24 

0.19 

0.20 

0.18 

0.28 

0.23 

0.04 

0.19 

0.27 

0.23 

0.24 

50:40 

29.30 

. 89.33 

50.30 

48 .90 

42.58 

H.7S 

71.83 

45 .10 

62.90 

78.58 

99.98 

84,60 

123.38 

1[9.80 

23.38 

115.80 

H.85 

65 

50.23 

29.11 

89.06 

49.95 

48.73 

64.55 

71.59 

H.91 

62.70 

78.39 

99.70 

H.37 

123.34 • 

119.62 

23.11 

115.57 

44.62 

5.39 

5.92 

3.H 

7.05 

5.14 

3.61 

5.05 

5.14 

9.18 

4.38 

~.38 

6;-61 

- S~--11 

! [.53 
C"'-p . .)t I 

1. 59 

1.81 

t18 

11.14 

21. 23 

3.83 

6.61 

3.83 

11. 14 

18.01 

33.06 

15.68 

9.74 

17. 75 

38.63 ~ 

1 ~ ~::~;~ 
g.Qj) 13.18 

123.98 
-T' , 

3.37 117.45 
11/10/94 
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• • TABLE 2-12 (continued) 
hge 7 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Ht. Hebo Scientific 
!ddress :330 E. 400 S. 
CSZ :Springville.Dtah 84663 

Date :06-07-1994 
S!Dpie Description :iellington Fines 4~94 

-----~------------------------------------------~----------------~---~-~~--~------~-------~-~-----------Customer S!mpie ID %acid %base A-~ PPM B megJl , Na . 
==================================================== 

CR #2 1 0.21 33.10 32.89 3.26 25.45 

CR 12 2 0.26 29.55 29.30 2.92 128.13 

CR 12 3 0.32 H.83 34.51 3.08 39.80 

• CR 12 4 0.28 19.18 18.89 3.32 68.71 

CS '1 1 0.48 14.50 14.02 2.68 35.30 

CS '1 4 0.61 75.15 14.54 2.iO 13.55 

CS II (-8 0.50 S9.15 58.65 2.87 32.23 

CS f2 1 0.13 H.95 5(,22 2.76 5.35 

CS 12 2 1.11 51. 70 51.59 3.18 3.26 

CS 12 3 1.02 68.43 67.41 3.93 3.94 

CS 12 4 1.24 60.00 58.76 3.11 11.46 

CS 12 (-8 1. 63 76.33 14.70 2.50 . , ~ 19.05 

Borrow 1 0.24 123.38 123.13 I. ." ~ 1.'70 
I 

i11 .29- .It v 
. ~ 

Borrow 2 0.29 123.55 123.25 1.70 18.05 

Borrow 3 0.28 123.80 123.52 
c"-p 

12.02-=-
1 r "',.-
.:L ~ ;"-27< 5( ~ 

qsp 
Borrow 4 0.32 124. 28 123.96 1. 40 87.30 

• • , .. -1... _'.1 ' r: -I'm 
Native II 1 o.n 122.33 121.85 1. 06 93.13 

Native II 2 O.tS 12l.98 123.52 0.48 343.65 

2.22 66 11/10/94 
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TABLE 2-12 (continued) 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

submitted By :Ht. Hebo Scientific 
Address :330 E. '00 S. 
CSZ :Springville,Otlh 84663 

Date :06-07-1994 
Saaple Description :iellington Fines '-94 

, .., 

Pa.ge 8 

--------------------------------------------------------------------------~--- .. -------------------------
Custoller Suple ID . %acid . . ;%base A-B " PPM B ?l~~!l Na 
----------------------------------------------------------~---------------------------------------------

H!tive II 3 0.51 · 124.65 124.15 O.U 514.39 

htive 11 4 O.B 122.35 121.61 0.42 HO.H 

Na.tive 12 1 0.49 52.30 51.81 0.60 5.46 

Na.tive 12 2 1.42 38.90 37.48 1.16 l.IS 

NAtive 12 3 1.32 35.53 34.21 2.53 5.83 

2.22 67 11/10/94 

G 
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TABLE 2-12 (continued) 

hg e 9 

• Brigham Young University 

Department ot Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :~t. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :SP.rjngvill e, Uhh H663 

Date :06-07-1994 
Supl e Description :iell ington Fines 4.-94 

----------------------------------------------------
--------------~-------------------------------------
Customer S!lple ID meq/l Ca meq/l Mg SAR 
--------------------------------------------------------------------------------------------------------

SP #1 1 23.40 21. 62 5.l5 

SP II 2 1.50 7.12 6.56 

SP II 3 20.73 2LH 4,03 

• SP '1 4 19.15 22.12 3.50 

SP 11 4-8 29.85 29.11 4.87 

SP 12 1 22.95 30.24 6.14 

SP t2 2 26.33 32.H 5.31 

SP 12 3 24.73 31.30 4.99 

SP 12 4 H.95 31.86 4.63 

SP 12 4-8 29.03 H5.19 S.86 

SP 13 1 30.58 31.74 5.73 

SP '3 2 9.25 11. 66 4.09 

SP 13 3 13.18 19.62 3.61 

SP 13 4 11.58 11.83 2.95 

SP 13 4-8 8.73 10.20 4075 

SP 13 VET LAYER 5.60 5.40 6.36 

• SP H 1 8.95 7.29 1.22 .T'lG 

SP H 2 7.00 7.37 1.56 

2.22 68 11/10/94 



• • TABLE 2-12 (continued) 
Page 10 

• Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville.Otah 8'6B3 

Dlte : 06-07 -1994 
S!mple Description :iellington Fines 4-9' 

--------------------~-------------------------------------------------------------------.----------------
Customer Sample ID .. _ . meq/l Ca meq/l Mg · SAR 
=====================~============================== 

SP H 3 5.85 6.29 1. B9 

SP H , 19.03 20.U 2.51 

SF H '-8 29.98 15.61 4.02 

• SF 15 1 12.33 6.16 1.26 

SF IS 2 5.78 6.71 2.65 

SP 15 3 1.35 6.75 l.U 

SP 15 4 15.10 IB .n 2.79 

SP 15 4-8 27.03 20.S2 3.28 

SP IS 1 23.25 24.37 S.80 

SP 16 2 13.35 IS.H 4.03 

SP 16 3 10.08 10.75 3.02 

SP 16 4 25.90 19.99 3.70 

SP 16 4-8 25.98 23.12 3.30 

CR II 1 22.75 15.99 8.17 

CR II 2 22.18 19.37 16.18 

CR II 3 29.38 35.99 21. 67 

• CR II 4 38.50 39.98 27.76 

CR II 4-8 16.20 12.62 30.92 

2.22 69 11/10/94 



• • TABLE 2-12 (continued) 

PAge 11 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Sublitted By :Kt. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Otah 8(663 

Date :06-01-1994 
Saaple Description :Yellington Fines 4-94 

----------------------------------------------------
-----------~----------------------------------------

• 

• 



• • TABLE 2-12 (continued) 

Page 12 

• Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Ht. Hebo Scientific 
Address :330 E. 400 S •. 
CSZ :Springville,Dtah 84663 

Dlte :06-07-199~ 
Slsple Description :iellington Fines 4-94 

-------------~--------~----------------------------------------------~----------------------------------
Customer Sample ID . ~1 Ca . meq/l: Mg . SAR 
--------------------------------------------------------------------------------------------------------

Nati ve 11 3 18.45 66.64 78.81 

Hltive t1 4 17.63 62.64 69.48 

Nltive 12 1 26.75 2.83 l.H 

• Native 12 2 26.33 .. 54 0.80 

Native 12 3 23.03 20.74 1.25 

l • 

• 
2.22 71 11/10/94 



• • TABLE 2-12 , (continued) 

hge 13 

• Brigham Young University 

Department ot Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Otlh 8'663 

Dlte :06-07-199' 
Staple Description :iellington Fines '-9~ 

--------------------------------------------------------------------------------------------------------
Customer Slmpie ID XSa.nd ICilY %Silt IN XKoist Sat. 
======================='============================= 

SP t1 1 ~S.07 22.70 28.22 1.020 67.03 

SP 11 2 55.64 16.70 27.66 1.180 73.82 

SP 11 3 53.42 18.70 21.87 1.200 72.48 

• SP t1 t 61.42 10.70 27.87 1.120 67.38 

SP #1. 4-8 61. 71 12.70 25.58 1.220 63.75 

SP 12 1 n .28 22.70 30.02 1.130 12.01 ' 

SP 12 2 57.21 11.70 31.0S 1.0~0 59.56 

SP 12 3 55.06 18.70 26.23 1.130 6S.11 

SP 12 ~ 50.S4 17.91 3[,15 1.110 71.12 

SP 12 4-8 51.01 20.91 28.08 1.020 6S.tS 

SP '3 1 ~1.08 5.U 47.08 1.030 88.92 

SP 13 1 52.9t 15.91 31.15 1.070 64.81 

SP 13 3 12.94 5.14 21.22 0.S10 U.4S 
I 

~ 

SP '3 4 13.01 1.84 19.15 . 1.220 55.76 

SP '3 4-8 56.S4 13.84 29.22 ' . 1.160 
~ " " 

6,1 .S6 ' 
(' ':- D . - ,1 
v' 1... .. \ 

SP 13 VET LAYER 61.22 13.84 H.H 0.710 q~ 56.4l 

• ~ 

SP U 1 89.01 9.84 21.15 1.230 l (' U.Ol "1! 1'0 

SP U 2 60.94 18.84 20.22 1.060 59.28 

2.22 72 11/10/94 
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TABLE 2-12 (continued) 

hge 14 

Y 
if Uni vers i ty Brigham Ounl' 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Otlh 84663 

Date :06-07-1994 
Sample Description :iellington Fines ~-94 

----~--------------------------------~~----------------------~------------------------------------------
Custoler Slmple ID XSlnd ICilY XSiit %Hoist .Sat. 
--------------------------------------------------------------------------------------------------------

SP H 3 

SP H ( 

SP " ~-8 

SP 15 1 

SP 15 2 

SP 15 3 

SP 15 ( 

SF 15 4-8 

SP 16 1 

SP 16 2 

SP 16 3 

SP 16 4 

SP 16 4-8 

CR '1 1 

CR '1 2 

CR 11 3 

CR '1 4 

CR II 4 .. 8 

2.22 

60.01 

61.01 

72.12 

60.86 

55.58 

H.12 

5l.12 

52.50 

47 .31 

61.30 

50.30 

45.30 

50.37 

59.30 

63.22 

1r.22 

62.30 

63.22 

9.H 

11.84 

9.84 

9.84 

.13.77 

7tH 

17.H 

18.84 

28.49 

12.49 

14.49 

19.49 

16.49 

10.42 

15.49 

15.49 
73 

30 .15 

27.15 

17.H 

29.30 

30.66 

27.H 

28.H 

28.66 

26.22 

36.22 

20.22 

25.14 

21.22 

20.29 

12.36 

22.22 

21.29 

1.140 

1.260 

0.810 

1.170 

1.220 

1. 070 

1.130 

0.980 

1.050 

0.950 

0.910 

0.890 

1.070 

0.2U 

5L26 

62.19 

43.74 

59.81 

60.39 

55.19 

U.98 

63.12 

16.58 

5t54 

55.08 

92.30 

18.88 

0. 544 S~'D ~ 40 .36 ' ") 
CiS}) 

1.090 30.41 

0.348 

0.528 

29.12 

30.00 
11/10/94 
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• • TABLE 2-12 (continued) 

Page 15 

Brigham Young University 

Department of Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Kt. Hebo Scientific 
Address :330 E. ~OO s. 
CSZ:Springville,Ot!h 8~663 

Date :06-07-1994 
Sample Description :iellington Fines 4-94 

---------------------------------------------------------------------~~-----------------~---~----------~ 
Customer Sa.ple ID SSand SCllY %Silt SH %Hoist . Sat 

---------------------------------------------~----------------------------------------------------------

CR 12 1 59.30 18.49 22.22 0.188 27.73 

CR 12 2 63.30 16.49 20.22 0.414 32.37 

CR 12 3 67.30 H.(9 18.22 0.528 . 29.69 

CR 12 4 63.22 16.49 20.29 0.521 29.04 

CS II 1 S1.U .16 .(9 22.09 0.(03 21.80 

CS 11 ( 65.50 It99 19.51 0.487 H.51 

CS 11 4-8 67.42 H.S2 17.66 0.570 22.22 

CS 12 1 55.50 21.99 22.51 0.459 26.87 

CS 12 2 H.OO 15.92 20.08 0.480 26.45 

CS 12 3 65.64 14.92 19.44 0.581 25.13 

CS 12 4 67.71 13.92 18.37 0.438 29.52 

CS 12 4-8 67.57 U.06 18.37 0.368 28.78 

Borrow 1 21.n n.H 36.44 0.133 49.05 
~JL;I 

., ~ Borrow 2 12.22 57.56 30.22 0.113 64.80 
(' ~ D :_ ~ ; ~ 15 

Borrow 3 H.H 38.56 47 .30 0.013 ~1 H.51 

Borrow 4 . 11. 78 47 .56 40.66 0.070 55.57 
1< -U-JG • Native 11 1 16.i( 50.56 33JO 0.058 40.11 

Nltive 11 2 15.86 50.56 33.58 0.061 45.21 

2.22 74 11/10/94 



• • TABLE 2-12 (continued) 
hge 16 

Brigham Young University 

Department ot Agronomy & Horticulture 

Soil Analysis Data 

Submitted By :Ht. Hebo Scientific 
Address :330 E. 400 S. 
CSZ :Springville,Otah 84663 

Date :06-07-1994· 
Sample Description :iellington Fines 4-94 

------------------------------------------------------------------------~-------------------------------
Customer Sample ID %Sand ICIlY lSi 1 t IN %Hoist . Sa~. 
--------------------------------------------------------------------~--------------------------~--------

Na.tive 11 3 13.42 5L56 32.02 0.057 H.29 

Ha.tive 11 4 17.50 52.56 29.94 0.053 55.67 

Native '2 ! 22.92 32 .56 H.52 0.066 40.97 

• Native 12 2 23.06 32.70 H.Z3 0.054 37.46 

NP.tive 12 3 20.99 35.78 43.23 0.054 35.97 

• 
2.22 75 11/10/94 
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TABLE 2-12 (continued) . 
N Bruce Webb Mt. Nebo Scientific Colorado State University N 

255 WIDB 330 E 400 S Soil, Water and Plant Testing Laboratory 
Brigham Young University Springville, UT 84663 Room 6, Vocational Education Building 
Provo, UT 84602 Fort Collins, CO 80523 

(303) 491-5061 FAX: 491-,2930 
DATE RECEIVED: 05- 03- 94 BILLING: 51 707~ 
DATE REPORTED: 06/13/94 

Pag~ 1 of 2 
RESEARCH SOIL ANALYSIS 

e 
AB-DTPA AB-DTPA 

Lab Sample Extractable Lab Sample Extractab Ie 
# ID# Se # ID # Se 

R 7773 CR #11' 0.06 A 7790 SP #1 l' 0.16 
7774 CR #1 2' 0.06 7791 SP #1 2' 0.17 

'-l 7775 CR #1 3' 0.08 7792 SP #1 3' 0.12 0'\ 

7776 CR #1 4' 0.09 7793 SP #1 4' 0.15 
7777 CR #21' 0.07 7794 SP #1 4-8' 0.11 
7778 CR #22' 0.19 7795 Borrow l' 0.05 
7779 CR #23' 0.10 7796 Borrow 2' 0.07 
7780 CR #24' 0.14 7797 Borrow 3' 0.09 
7781 CR # 4 - 8' 0.12 7798 Borrow 4' 0.08 
7782 CS #11' 0.21 7799 Native # 1 l' 0.06 
7783 CS #1 4' 0.10 7800 Native # 1 2' 0.10 e 
7784 CS #1 4-8' 0.09 7801 Native # 1 3' 0.28 
7785 CS #21' 0.08 7802 Native #1 4' 0.34 
7786 CS #22' 0.21 7803 Native #21' 0.02 

'on 7787 CS #23' 0.21 7804 Native #2 2' 0.03 
r;j 7788 CS #24' 0.52 7805 Native #2 3' 0.04 

I---' 
.~ \) 7789 CS #24-8' SP #21' I---' 0.19 7806 0.26 

.......... '~ j -D r ' 
I---' i\Jl "/) 0 
.......... 

....' 
J\::;/ _"-\.0 

~ 0 
cO 

u~ 

[(\ j 
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• • 
6. 6th Sample Period 

Introduction 

A soil borrow material investigation was conducted at the 

Nevada Electric Investment Corporation (NEICO) Wellington 

Preparation Plant, Wellington, utah during late April, 1995. The 

field study was conducted by James H. Nyenhuis (Certified 

Professional Soils Scientist) and Patrick D. Collins, Ph.D. 

(Biologist). The final report was written by Mr. Nyenhuis and is 

included in the following pages. 

A previous investigation of native soils and coal waste 

materials was conducted by Mt. Nebo Scientific, Inc. one year 

earlier during April, 1994 (see 5th Sample Period). That 

investigation characterized coal waste materials including the 

coarse refuge and coarse slurry piles, the slurry ponds, as well 

as native soils in the agricultural fields potential soil borrow 

area and in the Mancos shale hills adjacent to the slurry ponds. 

The current study was conducted to describe and sample the 

native soils in more detail, to a greater depth, and in more 

locations than had been done previously. The purpose was to 

determine the quantity and quality of soil materials present on 

the NEICO property that could potentially bel salvaged, if 

2.22 78 ~~p 6/30/95 
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• 

• 

• • 
necessary, for use as a reclamation cap on the various coal waste 

d~sturbaq~e area components. These disturbance areas total about 
.~ "\ 

356 acres. The current study did not sample the coal waste 

ma~erials, nor quantify, in terms of cubic yards, the maximum 

amount of potentially available salvageable soil present on the 

NEICO permit area. Soil volume could be quickly calculated if 

requested. 

The State of Utah Department of Natural Resources, Division 

of oil, Gas and Mining (DOGM) has previously recommended issuance 

of Permit Stipulation NO.1 (Henry Sauer Letter to File dated 

March 16, 1995) which would require the permittee to submit a 

plan "which commits to covering all coal mine waste with a 

minimum of four feet of the best available nontoxic, nonacid 

forming and noncombustible material" . 

2.22 79 6/30/95 

,') ";n.;:o 

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



• • 
• Methods - Scope of Work 

Data Review and Evaluation 

All existing soils and related discipline information for 

the NEICO study area was compiled, reviewed, and evaluated prior 

to initiation of the soils field work. This review included: (1) 

the existing soils information contained in the NEICO permit 

application as well as the soils and coal waste data obtained by 

Mt. Nebo Scientific in 1994, and (2) the Natural Resources 

Conservation service (formerly the USDA Soil Conservation 

Service) soils information for the study area as contained in the 

Soil Survey of Carbon Area, Utah (Jensen and Borchert, 1988). 

• Project maps and air photos were also reviewed. 

Selection of Soil Description/Sample sites 

Seven soil description/sample sites (NEICO 1 through 7) were 

selected for characterization. Two sites (NEICO 1 and 2) were 

selected within the agricultural fields area NNW of the 

preparation plant. These fields were previously sampled as a 

possible soil borrow area in the 1994 Mt. Nebo Scientific study. 

One additional site (NEICO 3) was selected in the smaller 

agricultural field east of the main fields and closer to the 

Price River. This field was not part of the original potential 

• 2.22 6/30/95 
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• • 
soil borrow area but was selected for characterization because it 

was actively being farmed and potentially had suitable soil that 

might qualify as additional soil borrow material. 

A fourth site (NEICO 4) was selected that was still within 

the main agricultural fields area but on the far SE end in an 

area that was currently being grazed, not farmed. It was 

immediately adjacent to a native area that was dominated by 

greasewood. Two sites (NEICO 5 and 6) were selected on the 

native alluvial fan or old terrace positions NW of the 

preparation plant. Based on a few artificial-cut exposures as 

well as soils information in the Carbon County survey, there is a 

variable thickness of depositional soil material above the Mancos 

Shale bedrock in this area. The intent of these two sites was to 

determine the depth and quality of this depositional material. 

NEICO 5 was in a slightly concave bowl area with sagebrush 

vegetation. NEICO 6 was downslope in an area that had been used 

as a lay-down area during previous transmission line 

construction. As such, the surface had been previously disturbed 

with some soil removal during vegetation grubbing as well as some 

subsequent surface compaction. Very little vegetation was 

currently present and it consisted primarily of weedy species. A 

seventh site (NEICO 7) was selected in the Mancos Shale uplands 

adjacent to the slurry ponds--oh the-HeaHst-side--of the study area • 

2.22 6/30/95 
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Soil Profile Description and Sampling 

At each site, a backhoe pit was dug to the deepest possible 

depth. This provided the best view and opportunity to deep 

sample the soil. Once the backhoe pit was dug and the . pit walls 

cleaned off, each soil pedon was described and sampled according 

to current methods and standards of the National Cooperative Soil 

Survey as described in: the recently revised Soil Survey Manual 

(Soil Survey Staff, 1993); the National Soil Survey Handbook, 

also recently revised (Soil Survey Staff, 1993); and Keys to Soil 

Taxonomy, sixth edition (soil Survey Staff, 1994). 

Descriptions and sampling were completed to as deep a depth 

as possible depending largely on the backhoe and operator's 

ability, which generally could not exceed about 11 to 12 feet, as 

well as on such factors as depth to shale or sandstone bedrock, 

high rock fragment content of the soil substratum, or free water 

of a annually fluctuating water table which was encountered at 

various depths in the agricultural fields area. 

The following parameters were described, by natural soil 

horizon, for each soil pedon description: 

• horizon symbol, including depth, thickness, and 

2.22 

relative position; 
I 

• type and nature of horizon boundaries; 

(,,' P 
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• • 
• soil color (Munsell), both moist and dry; 

• texture (fine earth fraction - <2mm); 

• rock fragment content [type and size - (gravel - 2mm to 

3"), (cobble - 3" to 10"), (stone - lO" to 2'), 

(boulder - >2'), and amount - % by volume; 

• soil structure (type, size, and grade); 

• soil consistence (dry, moist, and wet); 

• roots (number, size, and depth); 

• clay films, if present (number, thickness, location); 

• effervescence with O.lN HCI (none, slight, moderate, 

strong, violent); 

• mottles (redoximorphic features), if present (number, 

size, distinctness, color); and 

• • soil moisture characteristics at the time of sampling. 

In addition, at each sampling site, the following soil and 

general site features were also described: 

• existing dominant vegetation 

• parent material 

• physiography-landform 

• relief, if significant 

• elevation (obtainable from topographic maps) 

• slope 

• aspect 

• erosion condition 
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• permeability 

• drainage class 

• depth to a saturated zone or ground water if 

encountered 

• salts or alkali if present 

• surface stoniness 

The description/sampling site number and location were 

plotte4 _~p_ the topographic base field map. ------- -~ - -

An adequate amount of representative soil material (about 2 

quarts) was collected from each major soil horizon at the 

sampling locations of the described soil pedons. These soil 

• samples were placed in clean, labeled, polyethylene plastic bags, 

and kept cool and as dryas possible to limit chemical changes. 

They were then submitted to the laboratory for the requested soil 

characterization. Subsequent to soil laboratory analysis, the 

remaining soil sample material was archived should any future 

analysis be required. 

Soil Laboratory Analysis 

Because the current study was a special investigation 

designed to sample potential soil borrow materials, it was 
!j! 

decided to have the laboratory analyze 9nly those parameters that 
~ I 
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can have unsuitable values according to DOGM soil Table 2 

(Overburden Evaluation for Vegetative Root Zone). As such, only 

pH, EC, SAR, Selenium, and Boron were analyzed in the soil 

laboratory. 

Soil texture, rock fragment content (% by volume), Munsell 

color, and qualitative calcium carbonate content were determined 

in the field by James Nyenhuis, certified Professional Soil 

Scientist/Soil Classifier. Soil texture was determined by the 

hand-textural feel method. Relative calcium carbonate content 

was based on effervescence in .1N HCI, and reported as none, 

slight, moderate, strong, and violent. Rock fragment percent was 

based on the percent gravels (2mm-3"), cobbles (3-10"), and 

stones and boulders (>10"). It was determined by hand-screening 

with a #10 2mro screen for gravels and ocular estimates for 

cobbles, stones, and boulders. 

Based on the 1994 Mt. Nebo Scientific study, Acid/Base 

Potential was previously determined not to be a problem with 

either the coal waste materials or the native soils (all ABP 

values were highly positive), and therefore the ABP test was not 

run on the current set on soil samples. 

Thirty-nine soil samples to Colorado State University's Soil 

Testing Laboratory in Fort Collins, Colorado fo~ the selected set 
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of analyses listed above. Methods for analysis were taken from 

Table 1 (Analytical Methods for Baseline Soils Data) and Table 6 

(Recommended Laboratory Methods) of the DOGM soils guideline 

(Leatherwood and Duce, 1988). Specified parameters include: 

• pH (standard units based on saturated paste) 

• Electrical Conductivity (EC) - mmhos/cm @ 25 degrees C 

• Soluble Potassium, Magnesium, Calcium & Sodium 
(meq/liter) 

• Sodium Adsorption Ratio (SAR) - calculated from soluble 
K, Mg, Ca, and Na (meq/l) 

• Selenium - Hot Water mg/kg 

• Boron - Hot Water mg/kg 

Soil Salvage Suitability 

criteria to establish suitability of soil (topsoil) or soil 

sUbstitute material were those contained in Table 2 of DOGM 

"Guidelines for Management of Topsoil and Overburden for 

Underground and Surface Coal Mining" (Leatherwood and Duce 1988). 

Potential maximum salvage depths were generated for each sampled 

soil based on an evaluation of all of the field and laboratory 

data. Potential salvage depths were determined following a 

detailed evaluation of pH, electrical conductivity (EC), soil 

texture, sodium adsorption ratio (SAR) , calcium carbonate 

content, rock fragment content, Boron, and Selenium. All poor 

and unsuitable soil horizons have been noted and the limitations 

described. 
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• Results and Discussion 

Soil profile descriptions for the seven native soil pedons 

(NEICO 1 through 7), as recorded on standard NRCS "232" forms, 

are provided as Appendix A. An accompanying set of footnotes 

describes the abbreviated terminology used on the field sheets. 

Soil profile/soil landscape photographs are provided as Appendix 

B. It should be noted that recently applied irrigation moistened 

and thereby darkened the surface layer of NEICO 1, 2, and 3. 

Soil laboratory data are provided as Appendix C. The locations 

of the seven soil description/sample sites are provided on the 

Draft Soil Borrow Material Map, which also includes potential 

borrow area delineations . 

• Based on the site-specific field and laboratory data, each 

of the seven sampled soils (NEICO 1 through 7) have been 

classified by James Nyenhuis according to current NRCS soil 

taxonomy. In addition to being important to properly classify 

and name soils found on a particular study area, correlation of 

site-specific soils with NRCS soil series criteria allows for 

subsequent reference to and use of established NRCS soil 

interpretation values for these soils (such as hydrologic group 

number, for runoff modeling; "K" factors, for use in water 

erosion hazard evaluation; "WEG" group number" for wind 
, II , 

!. • './ 

erodibility group status for wind erosic;:>n ,:hazard evaluation; as 
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well as many other parameter values listed on a soil series "Form 

5" Soil Interpretation Record. 

All site-specific soils found at the NEICO 1 through 7 

sample locations were associated with established Utah soil 

series, with certain differences noted. 

The integrated results of the current study are summarized 

and discussed by sample location (NEICO 1 through 7). 

NEICO 1 - Ravola silty clay loam, 1 to 3% slopes 

Soil Classification 

NEICO 1 is located in the northern portion of the 

agricultural fields area. This very deep soil is classified as a 

fine-silty, mixed (calcareous), mesic Typic Torrifluvent, and 

meets criteria for the Ravola soil series. Ravola is listed as 

an inclusion in Carbon County soil survey map unit 41 (Green 

River-Juva variant complex) which is delineated in a long, 

somewhat wide band just south and west of the Price River in the 

study area. Both Green River and Juva Variant soils are 

classified as "coarse-loamy" with stratified loamy fine sand, 

fine and very fine sandy loam (Green River), or loam with thin 
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strata of gravelly loam and sandy loam (Juva variant) between 

about 10 and 60 inches in depth. 

Neither NEICO 1 nor NEICO 2 or 3 (the three sample sites in 

the main agricultural fields area which is all mapped by NRCS as 

Green River-Juva Variant) have soils with coarse-textured 

substrata as typical of either Green River or Juva variant. 

Rather, they have fine-silty textured substrata with dominantly 

silty clay loam or silt loam textures. In addition, the sample 

locations for NEICO 1, 2, and 3 were selected as typical 

locations within the fields and were not near field edges, 

irrigation ditches, or any other features that might not typify 

the dominant soils in the fields . 

As such, it is suggested that the Carbon County soil map 

unit for the agricultural fields should not be map unit 41 (Green 

River-Juva Variant complex), but rather map unit 90 (Ravola, 1 to 

3% slopes) in the vicinity of NEICO 1 and map unit 8 (Billings 

silty clay loam, 1 to 3% slopes) in the vicinity of NEICO 2, 3 

and 4. 

Soil Description and Salvage Suitability 

NEICO 1 has a 12 inch surface plow layer (Ap) with silty 

clay loam texture. Below the plow' layer tO 'a depth of 52 inches 
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• is a somewhat stratified, generally similar depth of soil 

material with silt loam texture and <2% rock fragme nts. Between 

52 and 59 inches is a finer textured lense with silty clay loam 

texture, some old organic matter streaks, and an EC value of 4.3, 

high enough to be considered saline. Almost all roots e nded 

above this lense. Another stratum of silt loam material existed 

between 59 and 72 inches. A clay textured stratum exists between 

72 and 91 inches and this material was slightly moist at 72 

inches with free water encountered at about 91 inches. This soil 

is considered moderately well drained with only a few medium, 

distinct, 10YR 5/6 mottles present between 38 and 72 inches. The 

soil has a fluctuating water table throughout the year but 

probably does not get above 72 inches based on soil morphology. 

• The moderately well drainage class for NEICO 1 is the only 

variance with the Ravola series which is well drained. 

The entire profile of NEICO 1 is suitable for salvage. 

There are no poor or unsuitable rated parameters in any of the 

soil horizons. Boron and selenium values are acceptable. Rock 

fragment content is below 2% throughout the profile. The level 

of the fluctuating water table on May 26, 1995 was 91 inches. 

This should be about the upper level given that it was late 

spring at the time of sampling, and it has been a wet winter and 

spring in the Wellington area. Assuming that about 1.5 feet of 

soil material should be left when salvaging to allow for 

• 2.22 
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sufficient growth medium for revegetation at the salvage site, 

then about 72 inches (6 feet) are available for salvage in the 

vicinity of NEICO 1. 

NEICO 2 - Billings silty clay loam, 1 to 3% slopes 

Soil Classification 

NEICO 2 is located SE of NEICO 1 in the same agricultural 

fields area. NEICO 2 is very similar to NEICO 1 with a fine-

silty family texture control section. It has, however, higher EC 

and SAR values below the silty clay loam surface layer. NEICO 2 

is classified as a fine-silty, mixed, calcareous, mesic Typic 

Torrifluvent. It is very deep, well drained, and meets criteria 

for the Billings soil series. 

Soil Description and Salvage Suitability 

NEICO 2 has a 12 inch surface plow layer (Ap) with silty 

clay loam texture. Between 12 and 29 inches is a substratum 

layer with silt loam texture and poor rated EC (12.9) and SAR 

(11.7) values. The next substratum layer is between 29 and 50 

inches and is finer with silty clay loam texture. It also has 

poor rated EC (13.6) and SAR (13.2) values. · The remaining 

portion of the profile from 50 : ~o 1~8 incheS ha~ ioam texture and 
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poor rated EC (14.0 for 50 to 85 inches, and 10.4 for 85 to 118 

inches) and a slightly unsuitable rated SAR value (16.1) for the 

50 to 85 inch depth and a poor rated SAR (13.0) for the 85 to 118 

inch depth. NEICO 2 is considered saline below the surface 

layer, with the 50 to 85 inch depth saline-alkaline. 

NEICO 2 was moist at 50 inches, very moist at 85 inches, and 

free water of a fluctuating water table was encountered at 118 

inches. No significant soil mottling was observed, and it is 

considered well drained. 

NEICO 2 has poor rated EC and SAR values below the surface 

layer, with the 50 to 85 inch depth exhibiting a slightly 

unsuitable SAR value of 16.1, which should dilute upon salvage 

and natural soil mixing. All other parameters including Boron 

and Selenium are acceptable. Rock fragment content is below 2% 

throughout the profile. As such, the entire profile of NEICO 2 

should be considered salvageable. Allowing for 1.5 feet of 

remaining soil growth medium, about 100 inches (8.3 feet) could 

be salvaged in the vicinity of NEICO 2. 

JI,I 
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NEICO 3 - Billings silt loam, 1 to 3% slopes 

Soil Classification 

NEICO 3 is located in the field extension east of NEICO 2 

and is closer to the Price River. NEICO 3 is very similar to 

NEICO 2, and is classified as a fine-silty, mixed, calcareous, 

mesic Typic Torrifluvent. It is very deep and well drained. 

NEICO 3 also has poor rated EC and SAR values, but starting lower 

in the profile (below 38 inches) than NEICO 2 (below 12 inches). 

Soil Description and Salvage Suitability 

NEICO 3 has a 13 inch surface plow layer (Ap) with silt loam 

texture. silt loam texture continues between 13 and 38 inches. 

A finer horizon exists between 38 and 47 inches with silty clay 

loam texture. Below 24 inches, the profile is considered saline. 

Between 47 and 73 inches, a lighter silt loam texture exists 

which was slightly moist at the time of sampling. The lowest 

horizon, between 73 and 140 inches, has clay texture. The soil 

was very moist below 73 inches, but free water of the fluctuating 

water table was not encountered until 140 inches (11.7). 

NEICO 3 has poor rated EC and SAR values below 38 inches, 

but no unsuitable values. Boron and selenium ' are acceptable. 
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• Rock fragment content is <2% throughout the profile. As such, 

the entire profile is suitable for salvage. Allowing for 1.5 

feet of remaining soil growth medium material, about 122 inches 

(10.2 feet) of soil material could be salvaged. 

NEICO 4 - Billings sandy loam, 1 to 3% slopes 

Soil Classification 

NEICO 4 is located near the far SE end of the agricultural 

fields area, in an area of grazing not farming. NEICO 4 has 

similar profile morphology to NEICO 2 and 3, including a portion 

of the profile (between 7 and 42 inches) that has high EC and SAR 

• values. NEICO 4 is also classified as a fine-silty, mixed, 

calcareous, mesic Typic Torrifluvent. It is very deep, well 

drained, and meets criteria for the Billings soil series. 

Soil Description and Salvage Suitability 

NEICO 4 has a 7 inch surface plow layer (Ap) with sandy loam 

texture. A saline-alkaline layer exists between 7 and 22 inches 

with silty clay loam texture, and slightly unsuitable rated EC 

(15.9) and SAR (16.0) values. A saline, clay textured horizon 

exists between 22 and 42 inches with _a slightly unsuitable rated 
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EC (15.5) value, and a poor rated SAR (12.8) value. The Selenium 

value for this horizon (0.12 ppm) was the highest of all samples 

in the current study and is considered unsuitable. The two 

horizons between 42 and 114 inches have loam texture and are 

neither saline nor alkaline. 

If one assumes that the slightly unsuitable EC values 

between 7 and 42 inches (15.9 and 15.5), the slightly unsuitable 

SAR value between 7 and 22 inches (16.0), and the slightly 

unsuitable Selenium value between 22 and 42 inches (0.12 ppm) 

would dilute to an acceptable level upon salvaging and natural 

soil mixing with the rest of the profile, then the entire profile 

could be considered suitable for salvaging. All other parameters 

than those just noted are suitable. Rock fragment content is <2% 

throughout the profile. Allowing for 1.5 feet of remaining soil 

growth medium, about 96 inches (8 feet) of soil material is 

available for salvage in the vicinity of NEICO 4. It is possible 

that similar soil conditions exist in the greasewood dominated 

area just SSE of NEICO 4 . 
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NEICO 5 - Moffat loam, 1 to 6% slopes 

Soil Classification 

NEICO 5 is located NW of the coal preparation plant on a low 

angle fan. The Moffat soil is classified as a coarse-loamy, 

mixed, mesic Typic Calciorthid. The soil is very deep and well 

drained, and meets criteria for the Moffat soil series which is 

mapped primarily in the Sunnyside Junction area. 

Soil Description and Salvage Suitability 

NEICO 5 is on undisturbed rangeland under big sagebrush 

vegetation. The upper part of the surface layer is 2.5 inches 

thick and is loam texture. The lower part is between 2.5 and 6 

inches and is sandy loam. A calcic (Bk) horizon exists between 6 

and 16 inches with loam texture. A gravelly sandy loam upper 

substratum exists between 16 and 32 inches. It has about 25% 

rock fragments on average. A gravelly loamy sand stratum exists 

between 32 and 123 inches, with about 30% rock fragments on 

average. Shale bedrock was encountered at 123 inches. 

NEICO 5 is entirely suitable for salvage. Soil pH's are 

poor rated with values between 8.7 and 8.9 below 16 inches. The 

( :D ~ 
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SAR value is poor rated (10.9) below 42 inches. All other 

parameters are acceptable, including Boron and Selenium. 

Allowing for 1.5 feet of remaining soil growth medium, about 105 

inches (8.75 feet) of soil material could be salvaged in the 

vicinity of NEICO 5. 

NEICO 6 - Greybull, deep, silty clay loam, 1 to 6% slopes 

Soil Classification 

NEICO 6 is located downslope to the east of NEICO 5 on a low 

angle fan. Greybull, deep, is classified as a fine-loamy, mixed, 

calcareous, mesic Typic Torriorthent. It is deep, well drained 

and meets criteria for the Greybull soil series except Greybull 

is moderately deep (20 to 40 inches) to shale bedrock. 

Soil Description and Salvage Suitability 

NEICO 6 has a 9 inch surface layer (slightly truncated from 

its original surface) of silty clay loam texture. Two gravelly 

clay loam substrata exist between 9 and 43 inches. Another 

substratum layer, of gravelly silt loam texture, exists between 

43 and 93 inches. A very cobbly loamy sand lense was encountered 

at 93 inches, and the backhoe operator could dig no further even 
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though probable shale bedrock was not yet encountered. 

NEICO 6 is entirely suitable for salvage. There are no 

limiting parameters. Boron and Selenium values are low, and rock 

fragment content is not too high. Allowing for 1.5 feet of 

remaining soil growth medium, about 75 inches (6.25 feet) of soil 

material could be salvaged in the vicinity of NEICO 6. 

NEICO 7 - Gerst, moderately deep, gravelly loam, 10 to 40% slopes 

Soil Classification 

NEICO 7 is located on Mancos shale hills east of the slurry 

• ponds. It is classified as a loamy-skeletal, mixed, calcareous, 

mesic Typic Torriorthent. It is well drained and meets all 

criteria for the Gerst soil except depth. NEICO 7 is moderately 

deep (20 to 40 inches to shale) as opposed to shallow for the 

typical Gerst soil (less than 20 inches to shale). 

Soil Description and Salvage suitability 

NEICO 7 has a 33 inch "cap" of brown soil above the Mancos 

shale bedrock. At the NEICO 7 sample site, the texture of this 

cap was gravelly loam (0 to 7 inches), loam (7 to 18 inches), and 

gravelly loam (18 to 33 inches). The pH value Iwa~ poor rated 
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• between 7 and 33 inches (pH 8.7,8.5). The SAR value was poor 

rated between 7 and 18 inches (SAR 11.5). Between 33 and 

39 inches an upper, weathered Mancos shale layer was encountered. 

This layer is saline with a poor rated EC value of 11.6. Another 

weathered Mancos shale layer was encountered between 39 and 69 

inches. It also is saline but without any poor rated parameter 

values. A highly fractured but largely unweathered upper Mancos 

shale bedrock layer was sampled from 69 to 84 inches. It also is 

considered saline, but without any poor rated parameter values. 

The "brown soil" cap of NEICO 7 is entirely suitable for 

salvage. Allowing for 1.5 feet of remaining soil growth medium, 

about 15 inches (1.25 feet) could be salvaged on the hills east 

• of the slurry ponds . 

Summary of suitable Soil Salvage Depths 

The following list summarizes the maximum depth of suitable 

soil that could be salvaged in the vicinity of NEICO 1 through 7: 

• NEICO 1 - 72 inches (6 feet) 

• NEICO 2 - 100 inches (8.3 feet) 

• NEICO 3 - 122 inches (10.2 feet) 

• NEICO 4 - 96 inches (8 feet) 

NEICO 5 - 105 inche-s - (8. 75 feet) 
1 J L) 

• 
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• NEICO 6 - 75 inches (6.25 feet) 

• NEICO 7 - 15 inches (1.25 feet) 

The above listed depths assumes that a minimum of 1.5 feet 

of soil material should remain in place for use as a revegetation 

growth medium at the salvage sites, and that the small amount of 

unsuitable rated soil material encountered in NEICO 2 and 4 

should dilute to acceptable levels upon natural soil mixing 

during salvaging and reapplication activities. 
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SOIL CONSERVATION SERVICE 
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U. S. OEPARTM6NT OF AQRICULTURE 
SOIL.. . CONSERVATION SERVICE • 

Parent material 
"hysiography, ~ 

Relief 
. Elevation 

Slope 2 0 

Aspect e 
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A<Xiitional notes 

• Color 
Horizon Depth 
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• • SOIL PROFILE DESCRIPTIONS FOOTNOTES 

1 Soil Series, and Soil Classification according to current SCS information. Soil classification based on Keys to Soil Taxonomy, fifth 
_tion (Soil Survey Staff 1992) . 

• rizon and Depth based on site-specific conditions at the sample location. 

3 Texture and texture modifier abbreviations: 

S Sand SCL Sandy Clay Loam CB Cobbly GR Gravely 
LS Loamy Sand CL Clay Loam CBV Very Cobbly GRV Very Gravely 
SL Sandy Loam SICL Silty Clay Loam CBX Extremely Cobbly GRX Extremely Gravely 
L Loam SIC Silty Clay CN Channery SH Shaley 
SIL Silt Loam C Clay CNV Very Channery SR Stratified 
SI Silt CNX Extremely Channery 

4 Color, Dry and Moist: Munsell Soil Color Chart, 1975 Edition. 

5 Structure: 

6 Consistency: 

• 
, Roots: 

Grade 
WWeak 
M Moderate 
S Strong 

Q!1 
LO 
SO 
SH 
H 
VH 
EH 

Loose 
Soft 
Slightly Hard 
Hard 
Very Hard 
Extremely Hard 

Number 
Very Few 
Few 
Com (Common) 
Many 

Size ~ 
VF Very Fine 
F Fine 

PL Platy 
GR Granular 

M Medium 
CO Coarse 
VCO Very Coarse 

Moist 

SBK Subangular Blocky 
ABK Angular Blocky 
PR Prismatic 
W Massive Weak Massive 
Massive 
S Massive Strong Massive 
SG Single Grained 
Cloddy 

LO Loose 
Wet 
NS 
SS 
S 
VS 
NP 
SP 
P 
VP 

Non Sticky 
Slightly Sticky 
Sticky 

VFA Very Friable 
FA Friable 
FI Firm 
VFI Very Firm 
EFI Extremely Firm 

~ 
VF 
F 
M 
CO 

Very Fine 
Fine 
Medium 
Coarse 

Very Sticky 
Non Plastic 
Slightly Plastic 
Plastic 
Very Plastic 

=1oots are described in terms of a specified size (type) and quantity (number). The size classes are: 

/ery Fine: Less than 1 mm in diameter 
:-ine: 1 to 2 mm in diameter 
Aedium: 2 to 5 mm in diameter 
~oarse: 5 mm or larger in diameter 
ioots larger than 10 mm in diameter may be described separately. 

~uantity classes or roots are defined in terms of numbers of each size per unit area--1 square centimeter for very fine and fine roots, 
.nd 1 square decimeter for medium and coarse roots. All roots smaller than 10 mm in diam'eter are described in terms of the 
Jllowing quantity classes: 

•

'. ess than 1 per unit area of the specified size 
~ .rr: 1 to 5 per unit area of the specified size 
1ar . More than 5 per unit area of the specified size 
:oots are described as to number first, and type second. 
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• • FOOTNOTES continued 

arse ment : All coarse fragment percentages (% by volume) are taken from the field soil profile descriptions. 
ic modifier types (gravelly, channery, etc.) are also taken from the field soil profile description forms for each sampled profile. 

g Reaction: Effervescence 

EO Non-Effervescent 
SE Slightly Effervescent 
EM Moderately Effervescent 
ES Strongly Effervescent 
EV Violently Effervescent 

l°Horizon Boundaries: Distinctness 
A Abrupt «2 cm thick) 
C Clear (2 to 5 cm thick) 

G Gradual (5 to 15 cm thick) 

D Diffuse (> 15 cm thick) 

2.22 

Reaction 
Str. Acid 
Mod. Acid 
SI. Acid 
Neutral 
Mild. Alk. 
Mod. Alk. 
Strong Alk. 
Very Strong Alk. 

Topography 

Strongly Acid 
Moderately Acid 
Slightly Acid 
Neutral 
Mildly Alkaline 
Moderately Alkaline 
Strongly Alkaline 
Very Strongly Alkaline 

2.ti 
5.1 - 5.5 
5.6 - 6.0 
6.1 - 6.5 
6.6 - 7.3 
7.4 - 7.8 
7.9 - 8.4 
8.5 - 9.0 
>9.0 

S Smooth (the boundary is a plane with few or no irregularities) 
W Wavy (the boundary has undulations in which depressions are 

wider than they are deep) 
Irregular (the boundary has pockets that are deeper than 
they are wide) 

B Broken (at least one of the horizons or layers separated by the 
boundary is discontinuous and the boundary is interrupted). 

\ 'L I J :) 
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• • 
6th Sample Period 

APPENDIX B 

SOIL PROFILE/SOIL LANDSCAPE PHOTOGRAPHS 

• 

• 2.22 113 6/30/95 
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• 

Figure 11. 

• 
2.22 

• • 

NEICO-7, Gerst, moderately deep, loam, profile description/sample site in undisturbed 
uplands on Mancos Shale east of tailings ponds. Top of red-handled pick at boundary 
between "brown soil" above and underlying Mancos Shale . 

114 6/30/95 



Figure 9 

Figure 9. 

• • 

Figure 10 

NEICO-6, Greybull , deep, silty clay loam, profile description/sample site in surface 
disturbed area (former transmission line construction lay · down area) north of coal 
preparation plant. Top of red-handled pick at 9 inches at base of AC horizon . Bottom 
of tape measure at 73 inches. Pit was dug to 93 inches. 

....... - ~ r 
) 

Figure 10. Close up of NEICO-6 showing effects 'of ~~e disturbance. 
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Figure 7. 

Figure 8. 

2.22 

NEICO-5, Moffat loam, profile description/sample site on undisturbed 2% slope alluvial 
fan NW of coal preparation plant. Top of red-handled pick at 16 inches at base of Bk 
horizon . Tape measure at 49 inches. Backhoe pit was dug to 123 inches. 

Soil landscape of NEICO-5 in sagebrush. Rick Collins reading map. View is to NW. 

r- - ... 
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Figure 5. 

Figure 6. 

2.22 

NEICO-4, Billings sandy loam, profile description/sample site in south end of.agricultural 
field currently being grazed not farmed . Base of red-handled pick-'at 'top of clay texture 
C2 horizon. C]5 j) 

Soil landscape of NEICO-4, in foreground in grazed agricultural field . View to south on 
other side of fence is dominated by greasewood . 

117 6/30/95 
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Figure 3 

Figure 3. 

Figure 4. 

2.22 

• • 

Figure 4 

NEICO-2, Billings silty clay loam, profile description/sample site in agricultural fields 
potential soil borrow area. Top of red-handled pick at 50 inches at base of 2C2 horizon . 

NEICO-3, Billings silt loam profile description/sample site in agricultural fields potential 
soil borrow area. Top of red-handled pick at 38 inches at top of 2C3 horizon . 

118 6/30/95 



Figure 1. 

Figure 2. 

2.22 

qs-.J) 
NEICO-1 , Ravola silty clay loam, profile description/sample site in agricultural fie ld 
potential soil borrow area. Top of red-handled pick at 12 inches (base of Ap horizon). G 

Bottom of tape measure at 77 inches. 

Soil landscape of NEICO-1, in agricultural field looking south toward inactive Wellington 
Coal Preparation Plant on right and Price River in rear left at base of cliff. 
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6th Sample Period 

APPENDIX C 

SOIL LABORATORY DATA 

• 
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JimN_UiS e Colorado State University e 
1427 Wild Wood Rd Soil, Water and Plant Testing Laboratory 

N Fort Collins, CO Natural & Environmental Sciences Bldg-A 319 
N Fort Collins, CO 80523 N 

For: Patrick Collins (970) 491 -5061 FAX: 491 -2930 
Mt. Nebo Scientific 
Springville, Utah BILLING: S i <"b<1 to 7 

DATE RECEIVED: 05/04/95 
DATE REPORTED: 05/17/95 RESEARCH SOIL ANALYSIS 
Pase 1 of 2 

---mg/kg--- • Lab Sample - - - - - - - - - - meq/I- - - - - - - - -- --HotWater--
# ID# pH EC Ca Mg Na K SAR B Se 

mmbos/cm 

R8763 Profile 1 0-12" 8.0 2.2 8.5 6.8 8.0 0.7 2.9 1.86 0.06 
8764 Profile 1 12-26" 8.1 4.0 14.5 14.0 16.0 0.5 4.2 1.00 0.03 
8765 Profile 1 26-38" 8.3 1.9 6.0 6.5 8.4 0.5 3.4 0.92 0.02 

I-' 8766 Profile 1 38-52" 8.3 2.1 6.0 6.5 8.4 0.5 3.4 1.06 0.01 
N 

8767 Profile 1 52-59" 7.9 4.3 22.5 19.7 12.5 0.6 2.7 1.79 0.02 I-' 

8768 Profile 1 59-72' 7.9 3.6 23.0 17.3 11.5 0.4 2.6 1.31 0.01 
8769 Profile 1 72-91" 8.1 2.4 10.0 9.0 11.5 0.5 3.7 1.34 0.04 
8770 Profile 2 0 -1 2' 8.1 7.8 23.5 33.7 44.3 7.7 8.3 3.89 0.04 
8771 Profile 2 12-29" 8.3 12.9 20.0 54.3 71.4 3.1 11.7 2.51 0.03 
8772 Profile 2 29-50" 8.3 13.6 19.0 61.7 84.0 1.4 13.2 3.44 0.06 
8773 Profile 2 50-85" 8.4 14.0 24.0 69.1 109.6 1.4 16.1 1.98 DoD. 
8774 Profile 2 85 -11 8" 8.4'- 10.4 19.0 49.3 76.1 1.1 13.0 1.43 0.0 
8775 Profile 3 0-13" 8.0 2.9 12.0 10.7 1 O~O 1.0 3.0 1.67 0.04 
8776 Profile 3 13~ 24" 7.9 3.2 16.5 15.6 13.6 0.9 3.4 1.27 0.02 
8777 Profile 3 24 - 38" 

U".' 
8.0 5.8 18.5 31 .3 22.5 0.4 4.5 1.36 0.02 r'i 

8778 Profile3 38-47" ', '0 8.2 11.2 24.0 60.9 71.6 0.4 11.0 2.15 0.07 
(J'\ 8779 Profile 3 47-:-73" i J) ~ .... e~ .1 11.2 22.0 54.3 82.2 0.5 13.3 1.75 0.04 
--- , lJl , w 8780 Profile 3 73 -JAO" b ;:.' 8.1 10.4 21.5 49.3 65.8 0.8 11.1 1.85 0.07 0 

--- 8781 Profile 4 0-7' ' ; 8.2 6.8 18.5 27.1 28.9 0.7 6.1 0.92 0.03 \.0 
VI 

Profile 4 7-22" 
J 1 

72.4 109.7 1.67 8782 8.3 15.9 21.5 0.9 16.0 0.06 
) 

-

8783 Profile 4 22 - 42' 8.2~ 15.5 23.5 82.2 93.3 0.5 12.8 1.88 0.12 
8784 Profile 4 42-=66" 8.2 2.8 11.5 9.9 11.3 0.9 3.5 0.95 0.02 
8785 Profile4 66-1!14/1 8.2 "-- 2.1 7.5 6.7 8.9 1.8 3.3 1.50 0.05 



Jim Ny.is 
1427 Wild Wood Rd 

N Fort Collins, CO 
N 
N 

I-' 
N 
N 

For: Patrick Collins 
Mt. Nebo Scientific 
Springville, Utah 

DATE RECEIVED: 05/04/95 
DATE REPORTED: 05/17/95 
Page 2 of2 

Lab 
# 

Sample 
10 # 

R8786 Profile 5 0-2.5" 
8787 Profile 5 2.5-6" 
8788 Profile 5 6 -16" 
8789 Profile 5 16-32" 
8790 Profile 5 32-42" 
8791 Profile 5 42 -123" 
8792 Profile 6 0-9" 
8793 Profile 6 9-25" 
8794 Profile 6 25-43" 
8795 
8796 
8797 
8798 
8799 
8800 
8801 

Profile 6 43-93" u} 
Profile 7 0 - 7M 

Profile 7 ~'-18" ~ , .1 

Profile 7 18-33"lJ) · J 

Profile 7 33-3!lr·tI () 
.oJ UJ 

Profile 7 39-6~ U1 

Profile 7 69-84M 
Duplicates . 

£s 

pH EC 
mmbos/cm 

8.2 0.8 
8.4 0.4 
8.2 0.7 
8.7 0.6 
8.9 0.7 
8.8 1.1 
7.9 2.9 
8.1 2.8 
7.9 2.9 
8.1 1.0 
8.2 0.6 
8.7 3.2 
8.5 1.4 
7.9 11.6 
7.8 7.8 
7.~ 4.8 

R8765d ~o; 8.3- 1.9 -. \ 

~ 8775d Cl 8.0- 2.9 
~ 8785d ::-=-.0" - 8:2- 2.1 
~ 8795d 8.1 0.8 
~ 8800d 7.8 7.9 

~~I«~ 
(TafTles R. Self Ph.l!v. 

Laboratory Manager 
CSU Soil, Water, & Plant Testing Laboratory 

RESEARCH SOIL ANALYSIS 

Colorado State University e 
Soil, Water and Plant Testing Laboratory 
Natural & Environmental Sciences Bldg-A 319 
Fort Collins, CO 80523 
(970) 491-5061 FAX: 491-2930 

BILLING: CO \ ~g to? 

---mg/kg---
- - - -- - - - - -mg/I- - - -- - - - -- - -Hot Water--

Ca Mg Na K SAR B Se 

4.3 1.8 2.4 0.2 1.4 0.27 0.02 
2.4 0.9 1.4 0.2 1.1 0.45 0.02 
1.9 0.9 5.1 <0.1 4.3 0.92 0.02 
1.0 0.5 4.0 <0.1 4.5 0.44 0.01 
0.6 0.4 6.1 <0.1 8.9 0.59 0.03 
1.0 0.6 9.9 <0.1 10.9 0.51 0.02 

24.0 3.5 8.0 0.7 2.2 1.05 0.01 
28.4 7.2 3.6 <0.1 0.8 0.79 0.01 
27.9 6.2 5.3 <0.1 1.3 0.91 0.01 

6.0 1.5 2.7 <0.1 1.4 0.63 0.02 
2.8 1.2 2.5 0.4 _ L8 0.74 0.02 
7.0 3.9 26.8 1.1 11.5 1.48 0.05 
2.1 2.1 12.2 <0.1 8.4 1.24 0.02 

31.9 75.7 65.8 <0.1 9.0 3.71 0.07 
25.0 46.1 25.3 <0.1 4.2 3.06 0.08 

7.5 18.1 25.8 0.1 7.2 2.57 0.09 

7.0 7.2 9.3 0.6 3.5 0.91 0.01 
13.5 11.5 12.0 0.7 3.4 1.57 0.04 

7.0 6.3 8.6 1.7 3.4 1.70 0.04 
5.5 1.3 2.6 <0.1 1.4 0.71 0.01 

91=\ .4 .4f\ Q ~~ Q <0.1 5.6 2.85 0.08 

• 

• 
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• • 
summary of Sample Results 

The Sample Periods 

As described previously there have been several sets of data 

compiled on the soils at Wellington. Sampling has been conducted 

for a variety of reasons, not all of which have been to explore 

the potential for future revegetation success. six sampling 

periods with their respective data have been reported in this 

section of the MRP. A brief discussion of each of these data 

sets follows. However, because the last samples (5th and 6th 

Sample Periods) contain the most recent analyses and because the 

objectives and methods were designed specifically to explore 

revegetation potential in the major disturbance areas and 

respective borrow areas, these data were considered most relevant 

for the revegetation plan. 

Sample results from the first data set indicated no extreme 

toxicities for reclamation in the disturbed areas. Sodium 

abortion ratios (SAR's) can be calculated with the data reported 

and were not particularly high. Conductivity (EC) values were 

not high in Table 2-4 which was a little surprising when the high 

Ca and Mg values are considered. Table 2-5 shows some OM 

(organic matter) and EC values. Some of the EC values were quite 

: ·ul 

high, but it is not known hOw ' these- data correlate to the Table 

2-3 and 2-4. 

2.22 
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• • 
In the second set of data reported by MT. NEEO SCIENTIFIC 

from work in 1983, there were some high EC and SAR values 

reported in the slurry pond area. other high values of EC and 

SAR were also reported, but these samples were taken in native, 

undisturbed areas in an attempt to find other suitable topsoil 

sUbstitute for revegetation at that time (see section 2.22, p. 39 

also Tables 2-6 and 2-7. The results of analysis in coarse 

slurry area suggested no evidence of toxicity problems. 

Results from the third sampling effort by James Leatherwood 

(DOGM) are reported in section 2.22, pp. 44-49. This sampling 

was done in association with the existing access road prior to 

its construction . 

The fourth sample period that was conducted in 1990 in 

association with the proposed fines removal plan. No significant 

toxicity problems were evident, however, selenium values did seem 

high. Since selenium was not tested in the previous samples in 

native soils, it is unknown if these values would be high in 

comparison to them. 

The fifth sampling and analyses were accomplished in 1994. 

These data were considered most relevant for the revegetation. 

As previously mentioned, the primary objectiv~ of the sampling 
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was to provide data to drive the revegetation plan for each major 

type of disturbance at Wellington. Sampling was done in random 

locations of each area, but separated spatially in an attempt to 

accurately represent each disturbance area. A relatively larger 

number of samples were taken where potential problems were most 

likely. with a few exceptions the sample depths intervals were: 

0"-12", 12"-24", 24"-36", 36"-48" and 48"-96". The areas sampled 

were the Coarse Refuse (CR) , Coarse Slurry (CS), Slurry Ponds 

(SP), Borrow Area (Borrow), and Native Soils (Native). A total 

of 61 samples were collected and analyzed at the Wellington plant 

during this sample period. 

Results from soil sampling in the specific areas, especially 

where parameters exceeded the DOGM guidelines suggested in 

"Guidelines for Management of Topsoil and Overburden for 

Underground and Surface Coal Mining" (Leatherwood and Duce, 1988) 

are discussed below. In this document ratings were given to each 

parameter based on results from the quantitative analyses. The 

rating ranged from "good" to "unacceptable" according to DOGM. 

Two sample locations were chosen on the Coarse Refuse (CR) 

site. The sample interval were consistent with those stated 

above (with the exception that only one 48"-96" sample was 

taken). Therefore, a total of 9 samples were analyzed. Problem 
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areas appeared to be in soluble and exchangeable salts. 

Specifically, electrical conductivity (EC) had a few "poor" 

ratings, whereas, several sodium absorption ratios (SAR) were 

"unacceptable" according to DOGM's evaluation guidelines (refer 

to Table 2-12). 

The Coarse Slurry (CS) had acceptable physical and chemical 

characteristics with the exception of selenium (Se). Se was 

"unacceptable" in the 5 out of 8 sample analyzed according to 

DOGM guidelines. A discussion about Se results and parameters 

follows the Slurry Pond sample area. 

six locations for sample pits were chosen to sample in the 

• Slurry Pond (SP) area. The upper and lower Slurry Pond basins 

each had three sample locations. The five sample depth intervals 

described above were used, plus an additional sample taken in a 

"wet" layer. Therefore, the total number of soil samples 

analyzed in the Slurry Pond basins was thirty-one (31). 

The Slurry Pond area had acceptable levels for most 

parameters that were analyzed in the fifth sample period. This 

basin did, however, show relatively high levels of Boron and 

Selenium. As indicated on the analysis spreadsheets, areas that 

appeared to be accumulating more water were noted and analyzed. 

No obvious differences were noted with th.is samples . 
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Four soil samples at 1 ft depth intervals were taken in one 

area of proposed topsoil Borrow area. Results indicated no 

chemical or physical problems which was consistent with previous 

sample results. 

Two locations of Native, undisturbed areas were also chosen 

for soil sampling. Seven (7) samples at 1 ft intervals were 

taken in the native areas. One of the areas had EC values to 

19.00, SAR values to 78.81, and Se value to .34 ppm. Because 

sample size in the native area was relatively small, these values 

may not be representative of "most" soils in the area. The fact 

does remain, however, that they do exist within the native 

vegetation communities of the area . 

The sixth sampling and analyses were accomplished in 1995. 

This sample study was designed specifically to address the 

potential of adding additional topsoil borrow areas for increased 

cover at the time of final reclamation. Several areas were found 

to be "suitable" topsoil sUbstitute material for reclamation. 

Results have been provided previously in "6. 6th Sample Period". 
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Future Reclamation & Comments 

Much soil sampling has been done over the years by various 

owner/operators at the Wellington site. Data sets from the files 

we had access to were often missing, incomplete, unexplained or 

otherwise confusing. An attempt has been made in this submittal 

to report the new soils data sets (1994 & 1995) and previous 

existing data where methods can be at least partially explained. 

It is obvious that some of the previous sampling was done with 

objectives other than solely to explore reclamation feasibility 

of the entire Wellington plant area. This was the rational for 

additional sampling to be conducted in 1994 and 1995. These data 

sets should help with strategies for the revegetation plan. 

In addition to soil sampling, vegetation sampling was also 

conducted in 1994 (see Sec. 3.41). There are 3 major things that 

influenced the reclamation plan for the disturbed soils at 

Wellington: 1) soil sampling results (1994 & 1995), vegetation 

sampling (1994), and 3) recent soils literature. Further details 

of the reclamation plan are presented in section 3.41. 
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7 • 7th Sample Period 

Introduction 

A soil borrow material investigation was conducted at "Area 

E" at the Nevada Electric Investment Corporation (NEICO) 

Wellington Preparation Plant, Wellington, utah during April, 

1996. The field work was conducted and the following report was 

prepared by James H. Nyenhuis (Certified Professional Soils 

Scientist). As part of the borrow area studies and as stated in 

the MRP (Sec.2.41, pp.5-10, dated 10/13/95), a commitment was 

made to provide adequate soil survey information for "Area E". 

The commitment states: 

• R645-301.224. Substitute Topsoil. The permittee must 
provide a commitment which includes timing and methods 
to provide adequate soil survey information for the 
proposed Borrow Area "E" to identify the extent of 
slickspots and soil phases that are high in clay and 
sodium, as well as other problem areas. This 
information should be adequate to demonstrate 
suitability of the material and demonstrate that it is 
the best material available. 

The current study was conducted to determine the quality and 

quantity of soil materials present on "Area E" that could 

potentially be salvaged, if necessary, for use as reclamation 

topsoil on the various coal waste disturbance area components. 

"Area E" is within the NEICO permit boundary and contains 

approximately 63.7 acres as delineated on project drawing G9-3511 

dated 6-29-95. 11"' 2 ~C.,: ~\9.V 
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The state of Utah Department of Natural Resources, Division 

of Oil, Gas and Mining (DOGM) has previously recommended issuance 

of Permit stipulation NO.1 (Henry Sauer Letter to File dated 

March 16, 1995) which would require the permittee to submit a 

plan "which commits to covering all coal mine waste with a 

minimum of four feet of the best available nontoxic, nonacid 

forming and noncombustible material". The current reclamation 

plan envisions salvage of approximately 3.7 feet of soil material 

across "Area E". 

~ .. 
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Methods - Scope of Work 

Data Review and.Evaluation 

All existing soils and related discipline information for 

NEIce's "Area E" was compiled, reviewed, and evaluated .prior to 

initiation of the soils field work. This review included: (1) 

the existing soils information contained in the NEIce permit 

application as well as the soils and coal waste data obtained by 

Mt. Nebo Scientific in 1994, and (2) the Natural Resources 

Conservation service (formerly the USDA Soil Conservation 

Service) soils information for the study area as contained in the 

Soil Survey of Carbon Area, Utah (Jensen and Borchert, 1988). 

Project maps and air photos were also reviewed. 

Selection of Soil Description/Sample Sites 

Five soil description/sample sites (NEICe 8 through 12) were 

selected for characterization. Three sites (NEICe 8, 9, and 11) 

were located within the inactive agricultural fields which 

dominant "Area E". These fields were not previously sampled as a 

possible soil borrow area in the 1995 Mt. Nebo Scientific soil 

survey. NEIce 8 was located in the west-central part, and NEIce 

9 in the east-central part, of the fields area. NEIce 11 was 

located in a "slickspot" inclusion within the same f~elds area. 

NEIce 10 and 12 were located in a small native ~rea just south of 

e O\\J~ " ~: 
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the fields and north of the ditch on the north side of the slurry 

ponds area. This small area does not appear to have been part of 

the agricultural fields when they were actively farmed. Native, 

halophytic vegetation is present as well as remnants of the small 

drainage channels that crossed this area before conversion to 

flood irrigated farmland. NEICO 10 is located in an area most 

typical of the native vegetation, and NEICO 12 is located in a 

nearby small "slickspot" inclusion. 

Soil Profile Description and Sampling 

At each site, a backhoe pit was dug to approximately ten 

feet, the deepest depth possible with that piece of machinery. 

~ This provided the best view and opportunity to deep sample the 

soil. Once the backhoe pit was dug and the pit walls cleaned 

off, each soil pedon was described and sampled according to 

current methods and standards of the National Cooperative Soil 

Survey as described in: the recently revised Soil Survey Manual 

(Soil Survey Staff, 1993); the National Soil Survey Handbook, 

also recently revised (Soil Survey Staff, 1993); and Keys to Soil 

Taxonomy, sixth edition (Soil Survey Staff, 1994). 

The following parameters were described, by natural soil 

horizon, for each soil pedon description: 

• 

2.22 

horizon symbol, including depth, 
relative position; 
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• type and nature of horizon boundaries; 

• soil color (Munsell), both moist and dry; 

• texture (fine earth fraction - <2mm); 

• rock fragment content [type and size - (gravel - 2mm to 
3"), (cobble - 3" to 10"), (stone - 10" to 2'), 
(boulder - >2'), and amount - % by volume; 

• soil structure (type, size, and grade); 

• soil consistence (dry, moist, and wet); 

• roots (number, size, and depth); 

• clay films, if present (number, thickness, location); 

• effervescence with O.lN HCI (none, slight, moderate, 
strong, violent); 

• mottles (redoximorphic features), if present (number, 
size, distinctness, color); and 

• soil moisture characteristics at the time of sampling. 

In addition, at each sampling site, the following soil and 

general site features were also described: 

• existing dominant vegetation 

• parent material 

• physiography-landform 

• relief, if significant 

• elevation (obtainable from topographic maps) 

• slope 

• aspect 

• erosion condition 

• permeability 

• drainage class 
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• depth to a saturated zone or ground water if 

encountered 

• salts or alkali if present 

• surface stoniness 

The description/sampling site number and location were 

plotted on the topographic base field map. 

An adequate amount of representative soil material (about 2 

quarts) was collected from each major soil horizon at the 

sampling locations of the described soil pedons. These soil 

samples were placed in clean, labeled, polyethylene plastic bags, 

and kept cool and as dryas possible to limit chemical changes. 

~ They were then submitted to the laboratory for the requested soil 

characterization. Subsequent to soil laboratory analysis, the 

remaining soil sample material was archived should any future 

analysis be required. 

Soil Laboratory Analysis 

Because the current study was a special investigation 

designed to sample potential soil borrow materials, it was 

decided to have the laboratory analyze only those parameters that 

can have unsuitable values according to DOGM soil Table 2 

(Overburden Evaluation for Vegetative Root Zone). As such, only 

pH, Ee, SAR, Selenium, and Boron were analyzed in the soil 

laboratory. ~\ib "' . c: 
t., 
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Soil texture, rock fragment content (% by volume), Munsell color, 

and qualitative calcium carbonate content were determined in the 

field by James Nyenhuis, certified Professional Soil 

Scientist/Soil Classifier. Soil texture was determined by the 

hand-texture method. Relative calcium carbonate content was 

based on effervescence in .1N HCI, and reported as none, slight, 

moderate, strong, and violent. Rock fragment percent was based 

on the percent gravels (2mm-3"), cobbles (3-10"), and stones and 

boulders (>10"). Rock fragment content was determined by hand-

screening with a #10 2mm screen for gravels and ocular estimates 

for cobbles, stones, and boulders. 

Based on the 1994 Mt. Nebo Scientific study, Acid/Base 

Potential was previously determined not to be a problem with 

either the coal waste materials or the native soils (all ABP 

values were highly positive), and therefore the ABP test was not 

run on the samples. 

Twenty-six soil samples were delivered to Colorado State 

University's Soil Testing Laboratory in Fort Collins, Colorado 

for the selected set of analyses listed above. Methods for 

analysis were taken from Table 1 (Analytical Methods for Baseline 

Soils Data) and Table 6 (Recommended Laboratory Methods) of the 

DOGM soils guideline (Leatherwood and Duce, 1988). Specified 

parameters included: 

• 

2.22 
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• Electrical Conductivity (EC) - mmhos/cm @ 25 degrees C 

• Soluble potassium, Magnesium, Calcium & Sodium 
(meq/liter) 

• Sodium Adsorption Ratio (SAR) - calculated from soluble 
K, Mg, Ca, and Na (meg/I) 

• Selenium - AB-DTPA Extract mg/kg 

• Boron - Hot Water mg/kg 

Soil Salvage Suitability 

criteria to establish suitability of soil (topsoil) or soil 

sUbstitute material were those contained in Table 2 of DOGM 

"Guidelines for Management of Topsoil and Overburden for 

Underground and Surface Coal Mining" (Leatherwood and Duce 1988). 

Potential maximum salvage depths were generated for each sampled 

~ soil based on an evaluation of all of the field and laboratory 

data. Potential salvage depths were determined following a 

detailed evaluation of pH, electrical conductivity (EC), soil 

texture, sodium adsorption ratio (SAR) , calcium carbonate 

content, rock fragment content, Boron, and Selenium. All poor 

and unsuitable soil horizons have been noted and the limitations 

described. 

e ~ 
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Results and Discussion 

Soil profile descriptions for the five soil pedons (NEICO 8 

through 12), as recorded on standard NRCS "232" forms, are 

provided as Appendix A. An accompanying set of footnotes 

describes the abbreviated terminology used on the field sheets. 

Soil profile and soil landscape photographs are provided as 

Appendix B. Soil laboratory data are provided as Appendix C. 

The locations of the five soil description/sample sites are 

provided on the Soils Map, which also includes the revised soil 

map unit delineation lines. The outline of "Area E" is also 

shown on the map. 

Based on the site-specific field and laboratory data, three 

of the five sampled soils (NEICO 8, 9, and 10) have been 

classified according to current NRCS soil taxonomy. Slickspots 

(NEICO 11 and 12) are barren or nearly barren areas and, by 

convention, are not classified by NRCS. In addition to being 

important to properly name and classify soils found on a 

particular area, correlation of site-specific soils with NRCS 

soil series criteria allows for subsequent reference to and use 

of established NRCS soil interpretation values for these soils 

such as hydrologic group number, for runoff modeling; "K" 

factors, for use in water erosion hazard evaluation; "WEG" group 

number, for wind erodibility group status for wi~d erosion hazard 

evaluation; as well as many other parameter 
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soil series "Form 5" Soil Interpretation Record. The soils at 

NEICO 8, 9, and 10 were classified to established utah soil 

series, with certain differences noted. NEICO 11 and 12 

slickspots were not classified. 

The results of the current study are summarized and 

discussed by sample location (NEICO 8 through 12) and Map unit. 

NEICO 8 - Hunting silt Loam, saline-alkaline, 1 to 2% slopes, Map 
unit 55 

Soil Classification 

NEICO 8 is located in the west-central part of the currently e inactive agricultural fields area within "Area E". This very 

deep soil is representative of Map unit 55 and is classified as a 

fine-silty, mixed (calcareous), mesic Oxyaquic Ustifluvent, and 

meets criteria for the Hunting series with two differences. 

First, NEICO 8 is saline-alkaline (pH<8.5, EC>4, and SAR>15) 

between a depth of 14 and 93 inches whereas the established 

Hunting soil series is commonly not quite as high in salts and 

alkali. However, NRCS has described a site-specific inclusion in 

Map unit 55 as "a soil that is similar to this Hunting soil but 

is strongly saline and alkali". This inclusion can also have a 

silt loam surface which is what NEICO 8 has. 

" j'\o.\ ,.. 
I J " 
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Secondly, the NRCS profile description for Hunting in Map Unit 55 

says mottles are at a depth of 20 to 40 inches. NEICO 8 is very 

similar with few, faint, high-chroma mottles between 29 and 50 

inches. However, current NRCS soil 'taxonomy requires Aquic 

ustifluvents (the Hunting soil classification in the Soil Survey 

of Carbon Area, Utah) to have redox depletions with a chroma of 2 

or less and aquic conditions for some time in most years within 

20 inches of the soil surface (Soil Survey Staff 1994, pg. 139). 

NEICO 9 does not have such features this high in the profile. It 

has few, faint, high-chroma mottles between 29 and 50 inches. It 

has a low chroma matrix (10YR 4/2, moist) with 15% gray (10YR 

4/1, moist) depletion spots and a few high-chroma mottles as 

well. The zone between 70 and 90 inches has a low-chroma matrix 

~ with 15% 10YR 4/1 (moist) depletion spots. These characteristics 

meet criteria for Oxyaquic ustifluvent classification (Soil 

Survey Staff 1994, pg. 139), and NEICO "9 has been so classified. 

Soil Description and Salvage suitability 

NEICO 8 has a 5-inch surface layer and a 9-inch underlying 

BC horizon with silt loam texture. This 0 to 14-inch depth does 

not have high salinity (EC>8 or high alkalinity (SAR>15). It 

does have a poor rated EC value of 7.6 and an unsuitable rated 

selenium (Se) value of 0.12 Mg/Kg (ppm) between 5 and 14 inches. 

The underlying 14 to 50-inch Cl and C2 horizons ~ave fine sandy 

loam to silt loam texture with <2% rock fragmen~\1~ high ~ 
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e salinity and alkalinity values. The 14 to 29-inch C1 horizon has 

a poor rated EC of 12.1, and an unsuitable rated SAR of 16.3. 

The majority of roots are within this 0 to 29-inch depth. The 29 

to 50-inch C2 horizon has a poor rated EC of 14.1, an unsuitable 

rated SAR of 26.4, and an unsuitable rated Se of 0.21. The 50 to 

70-inch C3 horizon is a finer textured lense with silty clay loam 

texture. It has an unsuitable rated EC value of 15.5, SAR value 

of 25.8, and an Se of 0.19. The 70 to 93-inch C4 horizon also 

has silty clay loam texture with an poor rated EC of 14.1, an 

unsuitable rated SAR of 18, and an unsuitable rated Se of 0.13. 

The 93 to 122-inch C5 horizon has loam texture and low Ec, SAR, 

and Se values. Boron values for the entire profile ranged 

between 0.40 and 2.44 Kg/Mg . (ppm) , and are rated suitable. 

NEIce 8 is moderately well drained based on site-specific 

data. At the time of sampling (4-11-96), the soil was slightly 

moist between 14 and 50 inches, moist between 50 and 70 inches, 

and very moist below 70 inches. Soil mottling was described 

above. No free water was observed in the pit at the time of 

sampling or one day later. 

NEIce 8 has a fluctuating water table throughout the year 

but the depth to its upper level is difficult to ascertain. 

Based on soil morphology, the upper level could be as high as 50 

inches but the soil mottling and low chroma matrix could be a 

e result of the flood irrigation practice Which: was ~ Clpe:rzati,91l 
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for some time although it is now inactive rather than 

groundwater. As stated in DOGM's TA (dated 2-9-96, pg.16), "Data 

from groundwater well GW-l, in this area (Area E), was measured 

quarterly and fluctuates between 7.1 feet (March, 1987) and 15.7 

feet (March, 1991) from the surface elevation". As stated above, 

no free water was observed in the pit at the time of sampling nor 

observed seeping into the ten foot deep pit one day later. 

Based on site-specific data, the Hunting soil (NEICO 8, Map unit 

55) is not suitable for salvage. The upper 5 inches are suitable 

but more than this amount must be left in place to provide a 

suitable growth medium after salvaging. The depth between 5 and 

93 inches has a combination of largely unsuitable rated EC, SAR, 

and Se values as described above. The upper level of the 

fluctuating water table is difficult to determine but could be as 

high as 50 to 86 inches further restricting potential salvage. 

It is recommended that soil within Map unit 55 in "Area E" not be 

salvaged given that it has a largely unsuitable rating based on 

DOGM topsoil criteria. 

NEICO 9 - Ravola Fine Sandy Loam, 1 to 2% slopes, Map unit 93 

Soil Classification 

NEICO 9 is located in the east-central part of the currently 

e inactive agricultural fields area within "Area ,~~~hiS , v~ry. 
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deep, well drained soil is representative of the Ravola series 

within Map unit 93 (Ravola-Slickspots Complex). NEICO 9 is 

classified as a fine-silty, mixed (calcareous), mesic Typic 

Torrifluvent and correlates to the Ravola series. NRCS has 

characterized Ravola within Map unit 93 as being strongly 

alkaline below 20 inches. NEICO 9 is saline between 4 and 123 

inches but is not strongly alkaline (as are NEICO 8 and 10). 

Soil Description and Salvage suitability 

NEICO 9 has a 4-inch Ap surface layer and a 4 to 19-inch 

underlying BC horizon with fine sandy loam texture. The surface 

layer has a low salinity and alkalinity value. The underlying 

4It layer has a poor rated EC value of 9.0 and a poor rated SAR value 

of 12.3. Boron, Se, and pH values are suitable. The major 

rooting depth is from the surface to the 19-inch depth. The C1 

horizon is from 19 to 28 inches and has silt loam texture. It 

also has a poor rated EC value of 11.9 and a poor rated SAR value 

of 13.6. Boron, Se, and pH values are suitable.' The C1 and C2 

horizons are from 28 to 50 inches and 50 to 72 inches., 

respectively, and have sandy loam texture. Both horizons have 

suitable pH, EC, SAR, and Boron values, but have unsuitable rated 

Se values (0.16 and 0.13 Kg/Mg, respectively). The underlying 

2C4 and 2C5 layers are coarse textured fluvial lenses. The 2C4 

layer is from 72 to 94 inches and has sandy loam texture with 20% 

gravels and 1% cobbles. It also has some mottling (a high-chroma 

~u~ 
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10YR 4/3 matrix with 20% low-chroma 10YR 4/1 depletion spots). 

It has suitable rated pH, EC, SAR, B, and Se values. The 

underlying 2C5 layer from 94 to 123 inches has a loamy sand 

texture with 35% gravels and 2% cobbles. It has suitable rated 

pH, EC, SAR, and B values but an unsuitable rated Se value of 

0.11 Kg/Mg. 

NEICO 9 was dry to 50 inches, slightly moist from 50 to 72 

inches, and moist below 72 at the time of sampling. No free 

water was observed in the pit during sampling nor one day later. 

As stated above, NEICO 9 is well drained. Based on soil 

morphology, it is possible that the upper level of a fluctuating 

water table exists at approximately 72 inches. 

Based on site-specific data, the Ravola soil (NEICO 9, Map 

unit 93) is suitable for salvage from the surface to 28 inches in 

depth although it does have poor rated EC and SAR values between 

4 and 28 inches. It should only be salvaged to 10 inches, 

however, assuming that 18 inches of suitable soil should be left 

in place to provide a good growth medium for revegetation after 

salvaging. Below 28 inches, NEICO' 9 is rated unsuitable for 

salvage based on Se values that exceed 0.10 Kg/Mg, except the 72 

to 94-inch depth which has a 5e value of 0.09 Kg/Mg. 
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NEICO 11 - Slickspots (15% Inclusion in Map unit 93) 

soil Classification 

NEICO 11 is located in a small "slickspot" area 

approximately 250 feet northwest of NEICO 9. Slickspots are 

irregularly shaped barren or nearly barren areas that have a very 

strongly alkaline, nearly impervious surface layer. By NRCS 

convention, slickspots are miscellaneous areas and are not 

classified nor correlated to a soil series name. 

soil Description and Salvage suitability 

Slickspots constitute approximately 15% of Map unit 93 (the 

other 85% is the NEICO 9 Ravola soil). NEICO 11 was described 

and sampled to a depth of 16 inches which included a 3-inch 

surface layer and a 3 to 16-inch underlying layer. Texture was 

silty clay loam with about 31% clay. The surface is covered with 

a white salt efflorescence and all of the soil to the 16-inch 

depth turns white upon drying. NEICO 11 has unsuitable rated EC 

values of 38.4 and 30.4 for the surface and underlying layers, 

respectively, and also unsuitable SAR values of 137.8 and 158.2, 

respectively. It also has a poor rated pH value of 8.9 for the 

underlying layer. Boron and Se values, however, are suitable. 

NEICO 11 is considered highly saline-alkaline. 

., ('> 
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Based on site-specific data, NEICO 11 slickspots within Map 

unit 93 are rated unsuitable for salvage throughout the 0 to 16-

inch depth. The underlying soil material was not sampled, and 

mayor may not be suitable for selective depth salvaging. 

NEICO 10 - Billings silt loam, saline-alkaline, 1 to 2% slopes, 
Map unit 93N (Native) 

Soil Classification 

NEICO 10 is located in a small native area between Map Unit 

93 fields to the north and the slurry ponds area to the south. 

It appears that the area was never part of the agricultural 

fields to the north and today supports native vegetation composed 

~ of greasewood, saltbush, rabbitbrush, forbs and some weeds. 

NEICO 10 is representative of the dominant soil in Map unit 93N. 

Slickspot areas constitute about 15% of Map unit 93N and will be 

discussed in section 3.5. NEICO 10 is very deep, moderately 

well to somewhat poorly drained and is classified as a fine-silty 

, mixed (calcareous), mesic Typic Torrifluvent and is correlated 

to the Billings series with a saline-alkaline profile. 

Soil Description and Salvage suitability 

NEICO 10 has a 4-inch surface layer with silt loam texture. 
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All parameters are rated suitable for the surface layer. The 

underlying BC horizon is from 4 to 10 inches in depth and also 

has silt loam texture. It has, however, an unsuitable rated EC 

value of 20.8 and SAR value of 46.6, and is considered saline-

alkaline. The 10 to 25-inch C1 horizon also has silt loam 

texture, but again has an unsuitable rated EC value of 24.3-, and 

an SAR value of 34.1, and is considered saline-alkaline. It also 

has an unsuitable rated Se value of 0.11 Kg/Mg. The major 

rooting zone extends from the surface to the 25-inch depth. The 

underlying 2C2 horizon is from 25 to 44 inches and has silty clay 

texture with about 45% clay. It has an unsuitable rated EC value 

of 24.2, SAR value of 30.5, a Se value of 0.19 Kg/Mg, and is 

saline-alkaline. The 2C3 hqrizon, from 44 to 60 inches, has silt 

loam texture, a poor/unsuitable rated EC value of 15, poor rated 

SAR of 14.7, and an unsuitable rated Se value of 0.20 Kg/Mg. The 

2C4g horizon, from 60 to 76 inches, has silty clay loam texture, 

a poor rated EC value of 9.8, and an unsuitable rated Se value of 

0.11 Kg/Mg. The 2C5g horizon, in two layers from 76 to 95 and 95 

to 120 inches, has silty clay loam to silt loam texture, 

respectively, and has suitable rated EC and SAR values. It has, 

however, an unsuitable rated Se value, from 76 to 95 inches in 

depth, of 0.14 Kg/Mg. The 95 to 120-inch depth has a suitable 

rated Se value of 0.08 Kg/Mg. The profile below 44 inches is 

considered saline. 
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NEICO 10 is mottled with a mix of high-chroma and low-chroma 

colors from 44 inches to 60 inches. The soil from 60 to 76 

inches has a low-chroma matrix (10YR 4/1) with some 10YR 4/4 

mottles. Free water was seeping into the pit beginning at about 

76 inches at the time of sampling and water filled the pit to the 

103-inch depth the next day. 

Based on site-specific data, NEICO 10 (Billings silt loam, 

saline-alkaline) is unsuitable for salvage given the thin surface 

layer of 4 inches which is suitable but the entire profile 

between 4 and 95 inches has largely unsuitable rated EC, SAR, and 

Se values. 

~ BEreO 12 - Slickspots (15% Inclusion in Map unit 93N) 

Soil Classification 

NEICO 12 is located in a small "slickspot" area nearby ,to 

NEICO 10. As described for NEICO 11, slickspots are irregularly 

shaped barren or nearly barren areas that have a very strongly 

alkaline, nearly impervious surface layer. By NRCS convention, 

slickspots are miscellaneous areas and are not classified nor 

correlated to a soil series name. 

• 'I ~ ~ 0 
i /0 

~~ rI-_J 
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Soil Description and Salvage Suitability 

Slickspots constitute approximately 15% of Map unit 93N (the 

other 85% is the NEIce 10 Billings, saline-alkaline soil). NEIce 

12 was described and sampled to a depth of 17 inches which 

included a 3-inch surface layer and a 3 to 17-inch underlying 

layer. Texture was loam in the surface and silty clay loam for 

the underlying layer. The surface is covered with a white salt 

efflorescence and all of the soil to the 17-inch depth turns 

white upon drying. NEIce 12 has an unsuitable rated EC value of 

29.7 and SAR value of 107.9 for the surface layer. The 

underlying layer also has an unsuitable rated EC value of 30.8 

and SAR value of 91.5. Both horizons have suitable rated Se and 

B values. 

Based on site-specific data, NEICe 12 slickspots within Map 

Unit 93N are rated unsuitable for salvage throughout the 0 to 17-

inch depth. The underlying material was not sampled, and mayor 

may not be suitable for selective depth salvaging. 

Persayo-Chipeta Complex, Map Unit 80 

A small portion of "Area En on the western side contains Map 

Unit 80 (Persayo-Chipeta Complex). This map unit is on a low 

shale hill with slopes of 2 to 10%. These soils were observed in 

the artificial cut on the west end of the ditch separating "Area e cnL$ " 2 
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E" from the slurry ponds to the south. Both Persayo and Chipeta 

are shallow, well drained fine-textured soils forming in residuum 

and some alluvium from shale. Depth to shale ranges from 10 to 

20 inches. These soils are too shallow for salvage given that 

sufficient soil should remain to provide an adequate growth 

medium after salvaging. 

summary of suitable Soil Salvage Depths 

The following list summarizes the maximum depth of suitable 

soil that could be salvaged in "Area E": 

• Map unit 55 (NEICO 8, Hunting) : 0" 

• Map unit 93 (NEICO 9, Ravola) : 10" (over 85% of MU93) 

• Map unit 93 (NEICO 11, Slickspot) : 0" (15% of MU93) 

• Map unit 93N (NEICO 10, Billings): 0" (85% of MU93N) 

• Map unit 93N (NEICO 12, Slickspot) : 0" (15% of MU93N) 

• Map unit 80 (persayo-Chipeta): 0" 

Based on planimetry of the Soils Map, Map unit 93 (Ravola) 

constitutes approximately 57.3% (36.5 acres) of the 63.7 acre 

"Area E". Unsuitable slickspot inclusions approximate 15% of Map 

unit 93 but are highly visible and could be flagged and avoided 

during salvage operations. As a result, 85% of the 36.5 acres 

could be salvaged to 10 inches. This equals approximately 
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41,544.6 cubic yards of suitable, available topsoil that could be 

salvaged from "Area E", if needed, and still leave a minimum of 

18" of suitable topsoil to provide a sufficient growth medium for 

revegetation of "Area E" after salvaging. 
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SOIL CONSERVATION SERVICE 
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SoiL CONSERVATION SERVICE 
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SOIL PROFILE DESCRIPTIONS FOOTNOTES 

1 Soil Series, and Soil Classification according to current SCS information. Soil classification based on Keys to Soil Taxonomy, fifth 
ednion (Soil Survey Staff 1992). e 2 Horizon and Dapth basad on s~8-spacific cond~ion. at tho sample location. 

3 .I!!!!:!!:! and texture modifier abbreviations: 

5 Sand SCL Sandy Clay Loam 
LS Loamy Sand CL Clay Loam 
SL Sandy Loam SICL Silty Clay Loam 
L Loam SIC Silty Clay 
SIL Sitt Loam C Clay 
SI Sitt 

" Color, Dry and Moist: Munsell Soil Color Chart, 1975 Edition. 

5 Structure: 

8 Consistency: 

Grade 
WWeak 
M Moderate 
S Strong 

Size 
VFVsry Fine 
F Fine 
M Medium 
CO Coarse 
VCO Very Coarse 

Moist 

CB Cobbly 
CBV Very Cobbly 
CBX Extremely Cobbly 
CN Channery 
CNV Very Channery 
CNX Extremely Channery 

.Im! 
PL Platy 
GR Granular 
SBK Subangular Blocky 
ASK Angular Blocky 
PR Prismatic 

GR 
GAV 
GRX 
SH 
SR 

W Massive Weak Massive 
Massive 
S Massive Strong Massive 
sG Single Grained 
Cloddy 

Wet 

Gravely 
Very Gravely 
Extremely Gravely 
Shaley 
Stratified 

.Q!I 
LO 
50 
SH 
H 
VH 
EH 

Loose 
Soft 

~ Loose 
VFR Very Friable 

NS Non Sticky 
5S Slightly Sticky 

7 Roots: 

Slightly Hard 
Hard 
Very Hard 
Extremely Hard 

Number 
Very Few 
Few 
Com (Common) 
Many 

FR Friable 
FI Firm 
VFI Very Firm 
EFI Extremely Firm 

.!m! 
VF 
F 
M 
CO 

Very Fine 
Fine 
Medium 
Coarse 

S Sticky 
VS Very Sticky 
N P Non Plastic 
SP Slightly Plastic 
P Plastic 
VP Very Plastic 

Roots are described in terms of a specified size (type) and quantity (number). The size classes are: 

Very Fine: Less than 1 mm in diameter 
Fine: 1 to 2 mm in diameter 
Medium: 2 to 5 mm in diameter 
Coarse: 5 mm or larger in diameter 
Roots larger than 10 mm in diameter may be described separately. 

Quantity classes or roots are defined in terms of numbers of each size per unn area--1 square centimeter for very fine and fine roots, 
and 1 square decimeter for medium and coarse roots. All roots smaller than 10 mm in diameter are described in terms of the 
following quantity classes: 

Few: Less than 1 per unn area of the specified size 
Common: 1 to 5 per un~ area of the specified size 
Many: More than 5 per unit area of the specified size 
Roots are described as to number first, and type second. 

e 
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FOOTNOTES continued 

e Coarse Fragments: All coarse fragment percentages (% by volume) are taken from the field soil profile descriptions. e LRhologic mo<lnier types (gravelly, channery, ele.) are also taken fmm the field soil profile description forms for each sampled profile. 

8 Reaction: Effervescence 

EO Non-Effervescent 
SE Slightly Eff4trvescent 
EM Moderately Effervescent 
ES Strongly Effervescent 
EV Violently Effervescent 

1°Horizon Boundaries: Distinctness 
A Abrupt (<2 cm thick) 
C Clear (2 to 5 em thick) 

G Gradual (5 to 15 em thick) 

o Diffuse (> 15 cm thick) 

Reaction 
Str. Acid 
Mod. Acid 
SI. Acid 
Neutral 
Mild. Alk. 
Mod. Alk. 
Strong Alk. 
Very Strong Alk. 

Topography 

Strongly Acid 
Moderately Acid 
Slightly Acid 
Neutral 
Mildly Alkaline 
Moderately Alkaline 
Strongly Alkaline 
Very Strongly Alkaline 

EJi 
5.1 - 5.5 
5.6 - 6.0 
6.1 - 6.5 
6.6 - 7.3 
7.4 - 7.8 
7.9 - 8.4 
8.5 - 9.0 
>9.0 

S Smooth (the boundary is a plane with few or no irregularities) 
W Wavy (the boundary has undulations in which depressions are 

wider than they are deep) 
Irregular (the boundary has pockets that are deeper than 
they are wide) 

B Broken (at least one of the horizons or layers separated by th~ 
boundary is discontinuous and the boundary is interrupted). 
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7th sample Period 

APPENDIX B 

SOIL PROFILE/SOIL LANDSCAPE PHOTOGRAPHS 
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Figure 1. 

Figure 2 . 

View of Area E. Picture taken from south border of Area E looking north . NEICO-10 
located in greasewood-saltbush area in middle . NEICO-9 located in weedy fieJd in right 
background . 

View of Area E. Picture taken west of previous view; also from south border looking 
north . Greasewood-saltbush area in middleground shows slickspots. ImmedIate 
foreground shows salty disturbed area associated with ditch north of slurry ponds. Ci Lp 0 
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Figure 3. NEICO-8 . Soil/Landscape of Hunting 
silt loam, saline-alka line , 1 to 2% 
slopes , Map Unit 55 . 

Figure 5. NEICO-8 , Hunting silt 
loam. View of backhoe pit 
dug to 10+ feet . Lower soi l 
material is slightly darker 
in color but not as dark as 
as indicated due to darkness 
of pit when photographed 
(no flash). No free water 
was present in the pit more 
than a day after the pit - ... ~ _ . (' ~ 

was dug . - (. , 

C\\52~ 

Filgure 4. NEICO-8 . Closeup of Hunting silt loam 
soil profi le . 



• 

• 

• 

Figure 6. NEICO-9. Soil/Landscape of Ravola fine sandy loam, 1 to 2% slopes , Map Unit 93 . 

Figure 7. NE1CO-9. Closeup of Ravola fine 
sandy loam soi l profi le . 

Figure 8. NEICO-9. View of Ravola backhoe pit 
dug 10+ feet. As in Figure 5 lower 
soil material is not as dark as 
indicated due to no flash on the 
camera . No free water was present 
in the pit the next day . 
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Figure 9. NEICO-10. Soil/Landscape of 
Billings silty clay loam, saline
alkaline 1 to 2% slopes , 
Map Unit 93N. 

Figure 11 . NEICO-10 . View of Billings 
backhoe pit dug to 10+ feet. 
Lower soil material is darker 
d~e in part to wetness. Free 
water was at 76" at the time 
the pit was dug . 

rr r r 
( 

" 

Figure 10. NEICO-10. Closeup of Billings silty 
clay loam , saline-alkaline . 



• 

Figure 12. NEI CO-11 . Slickspot inclusion in Map Unit 93 , about 250 feet northwest of NEICO-9 . 

• 

• Figure 13 . 

0LQb 
Slickspot inclusion in Map Unit 93N , nearby to NEICO-10 . 
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8. 8th Sampling Period 

Introduction 

A soil investigation was conducted by Joseph M. Jarvis at the site for the proposed flotation 
cells to determine the quantity and character of the topsoils. Soil samples were also secured 
from the topsoil materials on the test plot which was scheduled for disturbance due to future 
construction of the proposed facilities. 

Previous investigations had characterized the native soils in the permit area (sampling periods 
1-7). All existing soils and related discipline information for the Covol study area was 
compiled, reviewed, and evaluated prior to initiation of the soils field work. This review 
included: (1) the existing soils information contained in permit applications as well as the soils 
and coal waste data contained in various reports in support of the application and (2) the 
Natural Resources Conservation Service (formerly the USDA Soil Conservation Service) soils 
information for the study area as contained in the Soil Survey of Carbon Area, Utah (Jensen 
and Borchert, 1988). Project maps and air photos were also reviewed. 

Selection of Soil Description/Sample Sites 

Four sample sites were selected at the proposed 0.36 acre flotation cell construction area to 
determine the quantity and character of salvageable topsoil materials. Four soil pits (COVOL 
#1-4) were dug in the area mapped as a Gerst soil series, two pits on the top of the hill where 
the flotation cells would be constructed and two pits on the slopes to be disturbed by site 
construction (Map 2.40-1). In addition, a fifth soil pit was dug in the slurry feed tank pad 
area. 

Two sample sites (TP# 1-2), one each in the six and twelve-inch topsoil application areas, were 
selected within the coarse slurry test plot to determine the current quality of the topsoils that 
were used to cover the coarse and fine coal wastes during the test period from 1984-1994. The 
topsoil materia~s and the coarse coal refuse placed on the test plots were not chemically 
analyzed prior to placement. 

Soil Profile Description and Sampling 

At each site in the proposed disturbed areas, a backhoe pit was dug to the a depth necessary to 
expose the soil slum. Once the backhoe pit was dug and the pit walls cleaned off, each soil 
pedon was described and sampled according to current methods and standards of the National 
Cooperative Soil Survey as described in: the recently revised Soil Survey Manual (Soil Survey 
staff, 1993), and the recently revised National Soil Survey Handbook (Soil Survey Staff, 
1993). 

The following parameters were described, by natural soil h~l';i.\~~p, '(R ((Jf-e.i:;,-~~.--oJifp-edQn··"~~· 
111\::!J (I '" ' III' r)){( '\ [, f\ "fJEil\\ description : ,: 'V' l~ \ . . .J' L ,\ A.b)~. lU' I 
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• 

• 

• horizon symbol, including depth, thickness, and relative position; 

• type and nature of horizon boundaries; 

• soil color (Munsell), both moist and dry; 

• texture (fine earth fraction - < 2mm); 

• rock fragment content (type and size - (gravel - 2mm to 3"), (cobble - 3" to 10"), (stone 
- 10'! 'to 2'), (boulder - >2'), and amount - * by volume; 

• soil structure (type, size, and grade); 

• soil consistence (dry, moist, and wet); 

• roots (number, size, and depth); 

• clay films, if present (number, thickness, location); 

• effervescence with O.lN Hel (none, slight, moderate, strong, violent); 

• mottles (redoximorphic features), if present size, distinctness, color); and 

In addition, at each samplinq site, the following soil and general site features were also 
described: 

• existing dominant vegetation 

• parent material 

• physiography-landform 

• relief, if significant 

• elevation (obtainable from topographic maps) 

• slope 

• aspect 

• erosion condition 
" 

I" 
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• permeability 

• drainage class 

• depth to a saturated zone or ground water if encountered 

• salts or alkali if present 

• surface stoniness 

The description/sampling site number and location were plotted on the topographic base field 
map. 

An adequate amount of representative soil material (about 2 quarts) was collected from each 
potential topsoil horizon at the sampling locations of the described soil pedons. These soil 
samples were placed in clean, labeled, polyethylene plastic bags, and kept cool and as dryas 
possible to limit chemical changes. They were then submitted to the laboratory for the 
requested soil characterization. Subsequent to soil laboratory analysis, the remaining soil 
sample material was archived should any future analysis be required. 

Soil Laboratory Analysis 

The two soil samples (COVOL #1 & 2) from the potential topsoil materials in the proposed 
disturbed area were analyzed for nutrient values and according to DOGM soil Table 2 
(Overburden Evaluation for Vegetative Root Zone). This analyses included pH, EC, SAR, 
Alkalinity, N, Ca, Mg, K, Na, ~C, and rock. 

The six soil samples from the test plot pits (TP# 1 & 2) were analyzed in the laboratory for the 
parameters listed above and also for boron and selenium. 

Based on the 1994 Mt. Nebo Scientific study, Acid/Base Potential was previously determined 
not to be a problem with either the coal waste materials or the native soils (all ABP values 
were highly positive), and therefore the ABP test was not run on the current set of soil 
samples. 

Methods for analysis were taken from Table 1 (Analytical Methods for Baseline Soils Data) 
and Table 6 (Recommended Laboratory Methods) of the DOGM soils guideline (Leatherwood 
and Duce, 1988). Specified parameters include: ~''-.:i>.O ________ ~ 

\ HN(;O]7!(JPO~]D~ 

: ::c~r::~:::d:::i:~t~:::)s~::s::t: 25 deg/es C J:~;E:;~!' ~~: J 
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• Soluble Potassium, Magnesium, Calcium & Sodium (meq/ liter) 

• Sodium Adsorption Ratio (SAR) - calculated from soluble K, Mg, Ca, and Na (meq/l) 

• Selenium - Hot Water mg/kg (substituted AB-DPTA method) 

• Boron - Hot Water mg/kg 

• ESP - calculated from exchangeable N a and cation exchange capacity 

• CEC - meq/L 

Soil Salvage Suitability 

Criteria to establish suitability of soil (topsoil) or soil substitute material were those contained 
in Table 2 of DOGM "Guidelines for Management of Topsoil and Overburden for
Underground and Surface Coal Mining" (Leatherwood and Duce 1988). Potential maximum 
salvage depths were generated for each sampled soil based on an evaluation of all of the field 
and laboratory data. Potential salvage depths were determined following a detailed evaluation 
of pH; electrical conductivity (EC) , soi1 texture :; sodium adsorption ratio (SAR) , calcium 
carbonate content, rock fragment content, Boron, and Selenium. All poor and unsuitable soil 
horizons have been noted and the limitations described. 

Results and Discussion 

Soil profile descriptions for the five native soil pedons (COVOL #1-5), as recorded on 
standard NRCS "232" forms, are provided as Appendix A. An accompanying set of footnotes 
describes the abbreviated terminology used on the field sheets. Soil laboratory data for the two 
native soil pits, four test plot soil pits, and the nine drill hole sites are provided as Appendix B. 
The locations of the soil description/sample sites are provided on Map 2.40-1. 

The five native soil pits (COVaL #1-5) are all located in the Gerst-Stormitt-badlands soil 
association (NRSC Map Unit 35) that is mapped on the low hills and ridges of the permit area. 
Apparently the Gerst soils have had the upper horizons removed or disturbed in the past as the 
depths to the underlying Mancos shale were uncharacteristically shallow. COVaL #1 & #2 
are located on top of the knoll adjacent to the pad for the flotation cells while COVOL #3 & #4 
are located on the slopes below the pad (Map 2.40-1). The data from these pits indicate about 
five inches of salvageable topsoil would be available on the 8,000 sq.ft.disturbed area, or 
approximately 124 cy of topsoil materials to be stored at the north stockpile (see soil 
descriptions below) . A soil pit, COVOL #5, is located at the slurry feed tank pad- ... -. 
(approximately 1,600 sq. ft.) at the toe of a lower slope. j}p~l1\. ~~~)ft~~~e{qrf~~~~1~ -." psoil 
(59 cy) was removed and stored at the stockpile to the nortli. Therii~1!t~l! · v 2!al volume Of 
sOlI removed and stockptled IS (124 cy + 59 cy) 183cy ~ r··' '.-' ..... -.~.~. ' 
2.22 165 ' , ~ ~ 1: 2 '<CQ~ 12/05 97 
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Tables 2-6,2-7 and page 122 in the current MRP have chemical and physical data on the Gerst 
soils in the borrow areas sufficient to characterize any substitute topsoil materials. Table 2.22-1 
has the lab analysis from COVaL #1 & #2. The Gerst soils, as previously characterized, are 
suitable topsoil material and will be salvaged as the first step of construction. 

Gerst Soil Series 

Pit #1 
Ap 

A 

C1 

0-3 inches; grayish brown (2.5Y 5/2) gravelly fine sandy loam, (15 percent gravel) dark grayish brown 
(2.5Y 4/2) moist; moderate medium subangular blocky structure breaking to weak thin platy structure; 
slightiy hard, firm, slightly sticky and slightly plastic; few fine roots; strongly effervescent; clear 
irregular boundary. 

3-5 inches; grayish brown (2.5Y 5/2) fine sandy clay loam, very dark grayish brown (2.5Y 3/2) moist; 
thin platy structure; hard, finn, sticky and plastic; few fine roots; strongly effervescent; moderately 
alkaline (pH 7.9); clear wavy boundary. 

5-17 inches; grayish brown (2.5Y 5/2) channery clay loam, dark grayish brown (2.5Y 4/2) moist; 
massive, hard, firm, very sticky and very plastic; 50 percent shale fragments; strongly effervescent; 
gradual wavy boundary. 

Cr 1 7 inches- partly weathered Mancos shale. 
(The diagnosed A horizon may be the undisturbed portion of the pristine A horizon) 

Pit #2 
Ap 

Cl 

Cr 

Pit #3 
A 

Cl 

C2 

CR 

2.22 

0-5 inches; grayish brown (1 OYR 5/2) very gravelly fine sandy loam, (25 percent gravel and 15 percent 
sandstone cobbles )dark grayish brown (1 OYR 4/2) moist; moderate medium angular blocky structure; 
slightly hard, slightly friable, slightly sticky and nonplastic; many fine and few medium roots; strongly 
effervescent; clear irregular boundary. 

5-10 inches;(very)channery dark brown (10YR 4/3) silt loam, dark grayish brown (10YR 4/2) moist; 
massive, soft, friable, very sticky and very plastic; very few fine roots; 50 percent shale fragments, 10 
percent sandstone rocks; strongly effervescent; moderately alkaline (pH 7.9); disseminated calcium 
carbonate; clear wavy boundary. 

10 inches- partly weathered Mancos shale. 

0-5 inches; very dark grayish brown (2.5Y 3/2 moist) gravelly loam; weak medium angular blocky 
structure; soft, very friable, sticky and plastic; common fine and few small roots; (15 percent gravels, 
15 percent cobbles)strongly calcareous; clear smooth boundary. 

5-10 inches; dark grayish brown (2.5Y 4/2 moist) clay loam; moderate fine platy structure breaking 
to small angular blocky structure; hard, firm, sticky and plastic; commonfrne_andJew mediUll} roots; 

strongly calcareous; clear smooth boundary. Irl~lTr00][)) ]rJ:fll"""· ... ; '\ -11i"'i; _." 
III ~ ~ V t \.rJl1 V It.,,p\. J1 JED 

10-18 inches; clay; massive structure; partly weathered shal . EF(;ELT'IVE: 

I [j'~~~~ ~98 /06/97 
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Pit #4 
A 

AC 

Cl 

C2 

Cr 

0-3 inches; brown (10YR 4/3 moist) cobbly loam; weak medium sub angular blocky structure; soft, 
very friable, slightly sticky and slightly plastic; few fine roots; 20 percent cobbles; strongly 
calcareous; clear smooth boundary. 

3-7 inches; brown (10YR (5/3) very gravelly sandy loam; weak small subangular blocky structure; 
soft, very friable, slightly sticky and slightly plastic; common fine and few medium roots; (40 
percent gravels) strongly calcareous; clear smooth boundary. 

7-13 inches; yellowish brown (10YR 5/4) gravelly sandy loam; massive structure; loose, loose; 
cOInIIlon fine roots; (20 percent gravels, 15 percent cobbles)gradual smooth boundary. 

13-36 inches; clays and partly weathered shale. 

36 inches- shale. 
(The A horizon is 0' 6" at another adjacent site so differentiation from AC may be part of the continum. 

Pit #5 
A 0-3 inches; slightly gravelly loam, 10 percent gravel, brown (l OYR 4/3) moist; weak medium 

sub angular blocky structure breaking to weak fine platy structure; soft, friable, nonsticky and 
nonplastic; few fine roots; strongly effervescent; slightly alkaline; clear irregular boundary. 

AC 3-12 inches; very gravelly loam, 50 percent gravel, brown (lOYR 4/3) moist; weak fine 
subangular blocky structure; slightly hard, friable, slightly sticky and slightly plastic; few very 
fine and fine roots; strongly effervescent; strongly alkaline; clear irregular boundary. 

C 1 12-19 inches; slightly gravelly clay loam, 10 percent gravel, very dark grayish brown (2.5Y 
3/2) moist; strongly massive breaking to strongly granular structure, hard, firm, very sticky 
and very plastic; few fine rOQts; strongly effervescent; strongly alkaline (PH 8.6); clear 
irregular boundary. 

C2 19-30 inches; clay loam, very dark grayish brown (2.5Y 3/2) moist; strongly massive breaking 
to strong fine angular blocky structure; very hard, very firm, very sticky and very plastic; few 
fine roots; strongly effervescent; irregular boundary. 

Cr 30 inches- partly weathered Mancos shale. 

Table 2.22-1 Physical and Chemical Analysis of Gerst Soil Pits 

Sample pH EC SAR Alkalini Total N Rock CA Mg K Na 
units mhos/ ty mg/Kg % mg/L mg/L mg/L mg/L 

em mg/Kg 

COVaL 7.89 872 1.66 60,400 997 12.9 484 127 6.4 159 
#1 

~~_\o.. ,~ .. -~ _. -. - .- .~- --~ ~ 

,-, I "t""\. ",7 -:::', ....... ~ "" 

COVaL 7.92 160 0.51 50,200 589 
] ! N~~~l } l~W)((~ )i;{ t~:\' 1 .iJEJD 58 .. 5 j~ 0 (i4 \1 

#2 ~ EF11i~1 ]VE. I 
~ ~ -'-- ---- . 

composite samples 0-10" 
1 I I 
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A 0-3 inches; slightly gravelly loam, 10 percent gravel, brown (10YR 4/3) moist; weak 
medium subangular blocky structure breaking to weak fine platy structure; soft, friable, 
nonstick}' and nooplastic; few fine roots; strongly effervescent; sJightly alkaline; c1ear 
irregular boundary. 

AC 3-12 inches; very gravelly loam, 50 percent gravel, brown (IOYR 4/3) moist; weak fine 
subangular blocky structure~ slightly hard, friable, slightly sticky and slightly plastic; few 
very fine and fine roots; strongly effervescent; strongly alkaline; clear irregular boundary. 

CI 12-19 inches; sl,ightly gravelly clay loam, 10 percent gravel, very dark grayish brown 
(2.SY 3/2) moist; strongly massive breaking to strongly granular structure, hard, firm, very 
sticky and very. plastic; few fine roots; strongly effervescent; strongly alkaline (PH 8.6); 
clear irregular boundary . 

• C2 19-30 inches; ~Iay loam, very dark grayish brown (2.5Y 3/2) moist; strongly massive 
breaking to strong fine angular blocky structure; very hard, very firm, very sticky and very 
plastic; few fine roots; strongly effervescent; irreguJar boundary. 

Cr 30 inches- . partly weathered Mancos shale . 
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The test plots consist of 6-12 inch layer of topsoil over coarse coal refuse or areas of topsoil over the 
abandoned coal fines. Pits were dug to obtain samples of the topsoil and coarse coal refuse for analysis in 
the lab according to Table 1 in Guidelines For Management of Topsoil and Overburden 1988. No profile 
descriptions were obtained other than to note the thickness of the material examined. Generally the topsoil 
materials were loams about 9-10 inches thick on the 12 inch applications and 3-5 inches on the 6 inch 
applications. The topsoil materials could be salvaged (about 1310 cy based on average depth of 7.5 inches 
over 1.3 acres) if lab analysis indicates suitability with all paramaters tested (Table 2.22-2). Topsoil 
materials will not be salvaged due to Boron levels (12-14 mg/Kg) in excess of DOGM's guidelines. 

T bi 2 22 2 Ph . 1 d Ch . 1 A 1 a e - LYS1ca an em1ca na yses 0 f T PI S·I est ot 01 S 

Sample pH EC SAR Alkalinity Total N Sol. Na SE B 
units mhos/em mg/Kg mg/Kg mg/L mg/Kg mg/Kg 

topsoil #1 7.92 2,621 0.49 108,000 1,540 43 <0.8 14 

topsoil #2 7.85 4,193 1.47 108,000 1,510 93 <0.8 12 

coarse 7.60 2,666 1.04 17,600 4,670 124 <0.8 33 
refuse #1 

coarse 8.14 5,757 1.69 28,700 <202 197 0.9 62 
refuse #2 

refuse #1 7.50 2,834 3.26 13,600 5,700 441 <0.8 38 

refuse #2 6.60 4,596 0.66 1,650 4,320 165 1.1 40 

topsoil sample 0-10" 
coarse refuse sample 10-27" 
refuse sample 27"-

231.300 

After topsoil materials have been redistributed for revegetation, a soil sampling program to identify soil fertility 
problems and determine necessary soil amendments will be carried out. The same parameters as addressed in Section 
2.31 (231.100) will be analyzed. If indicated, nutrients and amendments such as fertilizer, organic material, gypsum 
or lime will be incorporated into the redistributed soils with the appropriate equipment. Exact type and amount of such 
amendments will be determined after consultation with the Division. 

After revegetation, plant growth will be observed for evidence of nutrient deficiencies. Additional nutrients will be 
added during the revegetation monitoring period if conditions indicate their need. 

TI N C (» l~'~ Jr(01R\. An~~lfIE JD) 
~ EFFECTIVE: I ... ~.-, 
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1.0 Introduction 

SOIL BORROW INVEST ·' GA.iI\lfw~orD) TIJ)f{\'IR" A ~TDJl) 
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t' UTAH DIVISION OIL, GAS AND MINING 
1 

To meet the ~equirements of the Mining Reclamation Plari- or · Je -etltngtu eaa:®li and Wash 
Plant Facility, sufficient topsoil borrow material must be identified to provide a protective cover 
over the tailings and coal wastes. Approximately 1,034,400 cy of suitable soil material is needed 
to provide a four foot deep cover over the tailings and the revegetation of other facilities. A total 
of eight potential borrow sites (Areas A,B,C,D,E,F,G & miscellaneous sites) were investigated 
and for various reasons were rejected or became unavailable. 

The large amount of topsoil borrow material required to cover the tailings necessitated a re
examination of several borrow areas. Originally Area D, an area of 124 acres, was evaluated 
based on one soil pit, NEICO-7 (Chapter 2, 6th Sampling Period). The re-examination consisted 
of evaluating soil data from NEICO-7 and completing six additional soil pits. The NRCS 
published Soil Survey of Carbon Area, Utah (Natural Resources Conservation Service) indicates 
that three soil associations were mapped in Area D. The Gerst-Badland-Stormitt complex occurs 
in the hilly portions of Area D. The Badland-Rubbleland-Rock outcrop complex is located in the 
southern portion of the area and occurs on the cliffs and talus slopes. The Juva Variant soils occur 
in the larger drainage of the northern portion of the area. 

2.0 Methodology 

Six soil pits were excavated in Area D. Two soil pits (D-3&5) were located in the hills within the 
Gerst soil type. Two soil pits (D-4&6) were sited in the drainage bottoms of the Gerst complex 
and called Gerst bottom soils. One pit (D-l) was located in the Stormitt soils on the low hills and 
ridges in the northern portion of the area. A soil pit (D-2) was sited in the Juva Variant soil in 
the large drainage. The soil pits were excavated and investigated on November 19 and 21, 1997. 

One soil pit (NEICO-7) previously investigated was located in Gerst soils and reported 15 inches 
of suitable material that could be borrowed. 

The report provides the field notes and horizon descriptions for each of the six pits, a pedon 
description for each soil type, and the laboratory data, and calculations on potential borrow 
material in each delineated area. 



At each site in Area D a backhoe pit was excavated to a depth of 60 inches unless Mancos shale 
was encountered which detennined the depth of the pit. The soil pits were investigated in the field 
the same day of excavation so material was fresh and not infuenced by exposure to weathering. 

The pit walls were cleaned off with a hand trowel to expose clean material in the pedon. The 
material from each major horizon was screened through a 2 mm sieve to separate the soil particles 
from the rock fragments. At each pit the soil pedon was described and sampled according to 
current methods and standards of the National Cooperative Soil Survey as described in: the 
recently revised Soil Survey Manual (Soil Survey staff, 1993 and the revised National Soil Survey 
Handbook (Soil Survey staff, 1993). 

The soil survey was a modified Order I survey to identify and map suitable topsoil borrow 

material. 

The following parameters were described, by natural soil horizon, for each pedon description: 

• Horizon symbol, including depth, thickness, and relative osition . .:.... . ' __ """' .... '"F __ -..-~_~ __ ... ? 

• Type and nature of horizon boundaries I[NCOffiJF(())JF~A TlED 
EFFEC1JVE: 

r~E8 1 81998 
i....---_ 

• Soil color (Munsell), both moist and dry 

• 
I 
1 
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Rock fragments content (type and size - [gravel - 2~ to 3 "], [cobble - 3" to 10"], 

Texture (fine earth fraction - < 2mm) 

• 
[stone - 10" to 2'], [boulder - > 2'], and amount by volume 

• Soil structure (type, size, grade) 

• Soil consistence (dry, moist, and wet) 

• Roots (number, size, and depth) 

• Clay films, if present (number, thickness, and location) 

• Effervescence with O.lN HCI (none, slight, moderate, strong, violent) 

• Mottles if present (size, distinctness, color) 

Site information: 
• Existing dominant vegetation 



• Parent material 

• Physiography - landform 

• Relief, if significant 

• Elevation from topographic maps 

• Slope 

• Aspect 

• Surface erosion condition 

• Permeability 

• Depth to saturated zone or ground water if encountered 

• Salts or alkali if present 

• Surface stoniness 

The sample sites, number, and location were plotted on the topographic base field map (Figure 
G9-3511). 

A representative soil material sample was taken from selected diagnostic horizons. These soil 
samples were placed in clean, labeled, polyethylene plastic bags, and kept cool and dryas 
possible. The were immediately shipped to the Inter-mountain Laboratories, Inc. in Sheridan, 
Wyoming. The requested laboratory analysis consisted of: 

• pH (standard units based on saturated paste); 

• Electrical conductivity (EC)- mmhos/cm 25 degrees centigrade 

• Saturation - percentage 

• Soluble magnesium, calcium & sodium (meg/liter) 

• Sodium adsorption ratio (SAR) - calculated from soluble K, Mg, Ca, and Na (meq/liter) 

• Phosphate, Potassium - ppm 



• Alkalinity- saturated paste extract, meq/liter 

• Total K nitrogen - percentage 

• Boron - hot water ppm 

• Selenium - AB-DTP A method ppm 

• Texture - percent clay, silt, sand 

Soil Salvage Suitability 
The criteria used to establish suitability of sailor soil substitute materials were those contained 
in Table 2 of DOGM "Guidelines for Management of Topsoil and Overburden for Underground 
and Surface Coal Mining" (Leatherwood and Duce, 1988). Potential maximum salvage depths 
were generated for each soil pit pedon description based on field and laboratory data, and the need 
to leave 18 inches in the borrow pits for revegetation. All poor and unsuitable soil horizons have 
been noted and the limitations described. 

3.0 Geology and Terrain 

Area D is located in the hills and cliffs adjacent to a large flat bottomed drainage that is a tributary 
to the Price River. The Stormitt soils are located on the low hills and ridges in the northern 
portion of the Area. The Juva Variant soil is located in the large drainage that drains the low hills 
and ridges in the northern portion. The Gerst soils are found on the slopes of the steeper hills and 
ridges in the central portion of the Area. The southern portion of the Area is rugged cliffs and 
talus slopes with small drainages. 



4.0 Pedon Descriptions 

Stormitt Soils (D-I) 

A 0-2 inches; yellowish brown (10YR 5/4) sandy loam, 10 percent gravel, dark yellowish 
brown (lOYR 3/4) moist; weak medium subangular blocky structure; soft, friable, non
sticky and nonplastic; common very fine and fine roots; strongly effervescent; clear wavy 
boundary. 

B 2-9 inches; yellowish brown (10YR 5/4) loam, 5 percent gravels, dark yellowish brown 
(10YR 4/4) moist; moderate fine angular blocky structure; slightly hard, friable, sticky and 
slightly plastic; common very fine and fine roots; strongly effervescent; slightly alkaline; 
nonsaline; clear wavy boundary. 

Bw 9-15 inches; yellowish brown (lOYR 5/4) very gravelly loamy sand to coarse sand, 50 
percent gravel, dark yellowish brown (10YR 4/4) moist; single grain structure; soft, very 
friable, non-sticky and nonplastic; few fine roots; strongly effervescent; gradual irregular 
boundary. 

C 15-26 inches; light yellowish brown (lOYR 6/4) loam, 5 percent gravels, dark yellowish 
brown (lOYR 4/4) moist; weak massive structure; soft, friable, non-sticky and nonplastic; 
few fine roots; strongly effervescent; slightly alkaline; very slightly saline; gradual 
irregular boundary. 

Ckl 26-34 inches; pale brown (10YR 6/3) gravelly loamy fine sand, 15 percent gravels, brown 
(10YR 5/3) moist; strong massive structure; hard, firm, non-sticky and nonplastic; very 
few fme roots; strongly effervescent; disseminated carbonates; gradual irregular boundary. 

Ck2 34-44 inches; very pale brown (10YR 7/3) loam, brown (lOYR 5/3) moist; strong massive 
structure breaking to moderate coarse angular blocky structure; hard, firm, slightly sticky 
and slightly plastic; strongly effervescent; slightly alkaline; very slightly saline; 
disseminated carbonates; clear irregular boun~ary. 

~~-~-',*",Q-"'~'='--'''''~'''''''''-''''''''&II<''''''''''''''''''':: 
, 

Cr 44- inches; sandstone gravel, cobbles and san ; . 
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Juva Variant Soils (D-2) 

A 0-6 inches; brown (lOYR 5/3) fine sandy loam, dark brown (10YR 3/3) moist; weak fine 
platy structure breaking to weak fme angular blocky structure; hard, friable, slightly sticky 
and slightly plastic; common fine and medium roots; strongly effervescent; clear smooth 
boundary. 

C1 6-17 inches; pale brown (lOYR 6/3) loam, dark brown (10YR 4/3) moist; strong massive 
struoture breaking to moderate medium angular blocky structure; hard, firm, slightly sticky 
and slightly plastic; few medium roots; strongly effervescent; slightly alkaline, very 
slightly saline; gradual smooth boundary. 

C2 17-80 inches; pale brown (10YR 6/3) loam, dark brown (lOYR 4/3) moist; strong massive 
structure; hard, very firm, slightly sticky and slightly plastic; few fine and medium roots; 
strongly effervescent; slightly alkaline; very slightly saline; gradual smooth boundary. 

C3 80- inches; loam; strong massive structure; hard, very firm, slightly sticky and slightly 
plastic . 
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Gerst Soils (D-5) 

A 0-3 inches; very dark grayish brown (10YR 3/2) very gravelly sandy clay loam, 50 percent 
gravels, very dark gray (10YR 3/1) moist; weak medium subangular blocky structure; 
slightly hard, friable , sticky and plastic; common very fine and fine roots; strongly 
effervescent; clear smooth boundary. 

C 1 3-9 inches; dark grayish brown (10YR 4/2) extremely channery sandy clay loam, 65 
percent channers, very dark grayish brown (lOYR 3/2) moist; strong medium subangular 
blocky structure; slightly hard, friable , slightly sticky and plastic; few fine roots; strongly 
effervescent; slightly alkaline; very slightly saline; gradual smooth boundary . 

C2 9-16 inches; dark grayish brown (10YR 4/2) extremely channery clay loam, 65 percent 
channers , very dark grayish brown (10YR 3/2) moist; strong medium subangular blocky 
structure; hard, firm, sticky and plastic; very few fine roots; violently effervescent; slightly 
alkaline; very slightly saline; gradual smooth boundary. 

Ck 16-24 inches; dark grayish brown (lOYR 4/2) extremely channery clay loam, 65 percent 
channers, very dark grayish brown (10YR 3/2) moist; strong massive structure breaking 
to strong medium angular blocky structure; very hard, very firm, sticky and plastic; 
violently effervescent; slightly alkaline; very slightly saline; disseminated carbonates; 
gradual smooth boundary. 

Crk 24-57 inches; channery weathered shale and clays. 

Cr 57 - inches; shale and sandstone fractured rock. 
TtNC(DlRJPOJRA TlEll) 
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Gerst bottoms soils (D-6) 

Ap 0-1 inches; light brownish gray (lOYR 6/2) gravelly loamy recent sediments, 15 percent 
gravels, dark gray (lOYR 411) moist; weak fine platy structure; slightly hard, firm, sticky 
and slightly plastic; clear smooth boundary. 

A 1-6 inches; grayish brown (10YR 5/2) clay loam, 10 percent gravels, dark gray (lOYR 411) 
moist; moderate coarse angular and sub angular blocky structure; hard, firm, slightly sticky 
and slightly plastic; few fine roots; strongly effervescent; moderately alkaline; nonsaline; 
clear smooth boundary. 

Cl 6-13 inches; clay loam, dark grayish brown (lOYR 4/2) moist; moderate coarse angular 
blocky structure; hard, very firm, sticky and plastic; few fme roots; strongly effervescent; 
moderately alkaline, nonsaline; clear smooth boundary. 

C2 13-21 inches; brown (10YR 5/3) gravelly clay loam, 30 percent gravels, dark grayish 
brown (lOYR 4/2) moist; strong massive structure breaking to single grain structure; hard, 
loose, sticky and plastic; strongly effervescent; clear smooth boundary . 

C3 21- inches; brown (lOYR 5/3) clay loam, dark grayish brown (lOYR 4/2) moist; strong 
massive structure; extremely hard, extremely firm, stick and plastic; strongly effervescent. 
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5.0 Soil Chemistry 

The Stormitt soils are slightly alkaline (PH 7.4-7.5), very slightly saline (EC 2.43-2.46), and low 
SAR (0.29-0.70). The Stormitt soils were also low in selenium (0.02 ppm) and boron (0.29 ppm). 

The Gerst soils are slightly alkaline and slightly saline with SAR values of 3.48. The selenium 
values were 0.02 ppm and boron was less than one ppm. The Neico-7 Gerst soil was moderately 
alkaline, slightly saline and SAR values from 1.8 to 11.5. The Gerst bottom soils were similar 
to the Gerst soils of pit D-3. 

The Juva Variant soil is slightly alkaline (pH 7.6) , very slightly saline (EC 1.91), and SAR of 
2.29. The selenium was 0.02 ppm and the boron 0.13 ppm. 

See Table 5.0-1 and Appendix B. 
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Table 5.0-1 Chemical Parameters of Selected Horizons in Area D 

Horizon/ pH EC Satu- Ca Mg Na SAR P K B Se Total Alkalinity Texture 
Pit # units mmhos/cm ration meq/l meq/l meq/l units ppm ppm ppm ppm N meq/l 

% % 
-

A-B #1 7.5 0.69 28.8 4.13 1.19 0.48 0.29 1.06 247 0.29 0.02 0.04 3.05 L 

C2 #1 7.4 2.43 29.8 18.9 6.04 1.84 0.52 2.66 55.0 0.42 0.02 0.04 2.05 L 

C4k #1 7.5 2.46 35.3 20.6 2.68 2.40 0.70 0.58 41.0 0.29 0.02 0.03 1.27 L 

C #2 7.6 1.91 33.9 6.4 4.25 5.29 2.29 3.67 69.0 0.13 0.02 0.03 2.09 L 

A-C2 #3 7.4 3.09 '48.5 16.0 2.95 10.7 3.48 1.19 198 0.85 0.02 0.07 2.09 C 

C #4 7.4 3.95 29.7 24.7 6.39 4.27 1.08 11.1 109 0.32 0.02 0.03 1.09 CL 

C2,C3 #6 7.9 0.95 34.8 1.82 0.43 5.09 4.81 1.35 130 0.41 0.02 0.04 2.07 CL 

A 8.2 0.60 -- 2.80 1.20 2.50 1.80 -- -- 0.74 0.02 -- L 
Neico-7 

C1 8.7 3.20 -- 7.00 3.90 26.8 11.5 -- -- 1.48 0.05 -- -- L 
Neico-7 

C2k 8.5 1.40 -- 2.10 2.10 12.2 8.4 -- -- 1.24 0.02 -- -- L 
Neico-7 
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6.0 Topsoil Borrow Potential 

The Guidelines for Management of Topsoil and Overburden for Underground and Surface Coal Mining 
1988 was used to determine what soil materials were suitable as topsoil material and what soil materials 
were only suitable as fill. The data for determination of soil quality came from the soil pit field forms, 
lab chemical analyses (Table 5.0-1), and location in the terrain. The latter is considered when 
interpretations are required between soil pits on the relative positions of horizons and parent material. 

The cutoff is determined by the need to consider only topsoil quality material and to leave eighteen 
inches of topsoil quality soil material in the borrow area for revegetation purposes. See the field forms 
in Appendix A for more detailed pedon descriptions of each pit. 

Horizon Depth 

Soil Pit Neico-7 
A 0-7" 
C1 7-18" 
C2k 18-33 " 
2Cr1 33-39" 
2Cr2 39-69" 
2Cr3 69-84" 

Soil Pit D-3 
A 0-1 " 
AC 1-4" 
C 4-21 " 
Ck 21-36" 
Cr 36"-

Soil Pit D-5 
A 0-3" 
C1 3-9" 
C2 9-16" 
Ck 16-24" 
Crk 24-57'1 
Cr 57"-

Gerst Series 

Texture Salvage Depths 

loam 
loam 

gravelly loam 
clay 
channery clay 

15" 

f fractured shale 

3" 
very gravelly sandy clay loam 
channery clay 
clay 

weathered shale & clay 
shale 

6" 
very gravelly sandy clay loam 
extremely channery sandy clay loam 
extremely channery clay loam 

extremely channery clay loam 
channery weathered shale 

shale and sandstone rock 

Acreage Volume 

20.1 40 519 c ..,Jr _______ ·,_.....-.........,...,~IIIiioiiao.....,.""_ 
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Horizon Depth 

Soil Pit D-4 
A 0-1 " 
Cl 1-12" 
C2 12-24" 
C3 24-72" 

Soil Pit D-6 
Ap 0-1 " 
A 1-6" 
Cl 6-13 " 
C2 13-21 " 
C3 21 "-

Gerst bottom Soils 

Texture Salvage Depths Acreage Volume 

gravelly sandy clay loam 
sand 

channery sand 

o o cy 

extremely channery sand 

21 " 3.7 10,474 cy 
gravelly loam 
clay loam 
clay loam 

gravelly clay loam 
clay loam 

t RNC~E~!g~~ TIED 
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Horizon Depth 

Soil Pit D-l 
A 0-2" 
B 2-9" 
Bw 9-15" 
C 15-26" 
Ck1 I 26-34" 
Ck2 34-44" 
Cr 44"-

Stormitt Soils 

Texture Salvage Depths 

sandy loam 
loam 

26" 

very gravelly loamy sand to coarse sand 
loam 
fine loamy sand 
sandy clay loam 

sandstone gravel & cobbles, sand 

~y= tt 

Acreage Volume 

21.4 75,875 cy 

liNCOIBJPOI~ A'fED 
EFFtCTIVE: 
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Horizon Depth 

Soil Pit D-2 
A 0-6" 
C1 6-17" 
C2 17-80" 
C3 80"-

Total Salvageable Fill 

Juva Variant Soils 

Texture Salvage Depths Acreage Volume 

fine sandy loam 
loam 

loam 
loam 

42" 8.6 48,561 cy 

175,429 cy 

ILl ;!(COIP~JFOJRA TIED 
EFFECTIVE: 
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The terrain in Area D is composed of steep-sided hills and gradual sloping ridges in the north 
portion, but mostly small cliffs and rock outcrops in the southern portion. The Stormitt soils are 
located in the north portion on the low hills and ridges, . The surface soils of the Stormitt soils are 
slightly alkaline sandy loams. The subsoils are slightly alkaline loams. The substrate is fine loamy 
sands and clay loams with disseminated carbonates. The parent material is sandstone gravels and 
cobbles. 

The Gerst soils are located on the slopes of the hills and ridges as represented by soils pits #3,#5 
and N eico-7 . N eico-7 is located on top of a hill and is probably more representative of the 
transition between Gerst and Stormitt soils which typically occupy the tops of hills and ridges. The 
paralithic contact varied from 21-24 inches except for N eico-7 which was 39 inches. The surface 
soils are slightly to moderately alkaline, very gravelly sandy clay loams. The subsurface soils are 
very channery clay loams or clays. The substrates are a mixture of sandstone cobbles, clays and 
weathered shales. The Gerst soils could only provide 3 to 6 inches of borrow topsoil material 
except at Neico-7 which provides 15 inches. The 3-6 inches of Gerst on the slopes is unavailable 
due to steep slopes. 

The Gerst bottom soils varied greatly in the types of material deposited as sediments. The soils 
at the D-4 soil pit were mostly channery sands while the surface and subsoils at soil pit D-6 were 
mostly clay loams. Only the soils at D-6 are suitable for topsoil borrow. 

The Juva Variant soils were found in a large drainage in the north portion of the area. The soils 
are deep (80" + ) but have weakly developed horizons. The surface and subsoils are sandy loams 
to loams, and the substrate is similar material. This soil along with the Stormitt soils provide most 
of the topsoil borrow material from Area D. The borrow is limited to 42 inches due to constraints 
for drainage. 
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SOIL PIT FIELD FORMS 
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; TINCOJRJPO~~~ 1rEJD 
, EFFECTJVE: 

SOIL DESCRIPTIO S ~' ---

JBRFIELDFO . FEB 1. 8 "l998 tL 
.-~ 

Soil T e: ° ect Code 

Aspect c:5V Clay 
% Coarse Frag. % > V.F.S. 

Pe.ome£lbility 
Additional Notes 

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 

dry moist 
....----r-----r--~ -tion ary 

dry moist wet 



' -Gi:~:7:~~------._~ .i 
> 

i n¥C~~g~1~'rrED 
SOTL DESCRJPTrONS ! r -- I 

, I FEB 1 8 19Si: &ll~ 
I I JBR FIELD FORM j ~~ 

Soil T e: J1I v A V ~12. J A-Nj t UTA H ~.., 

ClimateC2l4.ebkAl~~ 

Salt or alkali 
Elevation c~3 'itl Ground Water Stoniness 
Slope () - ! % Moisture 
Aspect W Root Dist. " - 30 /1 Clay 
Erosion c5c()J M~N7'fi-J) tJN % Coarse Frag. % > Y.F.S. 
Permeability 
Additional Notes 

.0 - 1);<'/ ? 7 -cY,2 

Horizon Depth Color Texture Structure Consistence 
: 

Reac Bound- Other 
-tion ary 

dry moist dry moist wet 

A () -fv, 1/ /tJl~% /01;1.% fi Sh 
:~~ i'''''~~-y H (]2R.. .:Jf1hp S c-s 

C.b,",~ 

!wP- I\~K ' "+1It t~o I~ 
G.) ~ -/7'1 /6J~~h IjO!i'iJ - "- f5 "'''~ltI''- H fJ'1 SG~f 5 G-5 

~Af,v ., 
hfM 1'3~~ /{O()T' ~ 

G~ 17 Ag()? /0'/1, ~ IO'f~~ 1- '6 HttJf7n/'" It V PI 5;1~f 5 (0-5 ~AW 
~-tJC. (,~~~ 

~3 13tJA-?, I- B ~"SS/cJ I H 
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Elevation S ~ fo 
Slope c20 % 
Aspect UJ fl.'>£, 

PC1'mcability 
Additional Notes 

I liNC01R<JPOIttt\lrJED 

SOIL DESCRIPTIONS 

JBR FIELD FORM 

Ground Water 
l\1oisturc 
Root Dist. C2 - /{) II 

% Coarse Fr()g. 

"2 - /1,:1./ 12 - cJ 3 I - 2/ i" 

bFFECTI"E: 

I~EB 181998' ,q-rr 
;; 
L-...-------~-

Salt or alkali 
Stoniness 

Clay 
% > V.E.S. 

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

dry moist dry moist wet 

IJ 6-1'1 /di'~ % Vt?YI? fj ~~~~. WIZ f'L... #0 YrA. ~ 65 C-s I~~t. 
~AQ.. I/() 'til 'A Vt?YI2~ ~~J. £"1 

~ ~O'~ /- '1'/ C I~ C0 ;S1)( VH (J~I s ... f ~-S ~4'AV~L$ 
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c~ I;./~' ~ C! MY5~ W(lA-J}j ~ J-.J) .~ MLJ2. 
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JBR FIELD FOruJ L~. -~._, 

oil T e· 

Am~' c t lA.J t $ / Root DisC cJ -- ;3' // 
ErQ , ion /J.) 0 CJf~tJAfJ- J..-..> % Coarse Fr(lg. 
P('.n ~ 1 coUll ity 

~: ! ion(l' Notes 

Date 1'-..<1-2; SamDl~ Site # dJ - r' 

Salt or alkali 
Stoniness 

Clay 
% > V.F.S. 

= .. /01&/£ t!?# j/#:.?-O~~""uf /,0 e~o~/L.-R 

e==~_ --f~A/.5iLS= 0,,", :?¢,o/;tc,£N.7:$ /-U ,s/J<!# ~/2a,J 
- ,:- -/1-{ I :z.. c)"'/ S 
-- -----------------------------------------------------------------

r-----

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 

dry moist dry moist 
-tion ary 

wet 
I---

l!6Y'<~ 1/~jY/Lfg ~~L- ~ i1s::;' A-o 6 -II/ WFP'- ~~ If:R.. S (!-s 
. 

c!-" /-/;2 Jf VOy~~ lIt'!l. ~ S &~ ~Jj rrd<. I~%f &> (';.-5 1t;;~1 
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Aspecf .;2" ulZl Root Dist. " -/:2 11 
f 

I Clay 
0/0 Coarse Frag. 010 > V.F.S. 

P cl·m ea b ili ty 
Additional Notes 

~---------------------------------------'iT\ ----------~----------------------
i i <:::: 

Horizon Depth Color Texture Structure Consistence Reac Bound- Ot~er 
-tion ary 

C--S 
G-5 
G-S 
G .... S 1/ 

-------- --------
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Salt or alkali 
Stoniness 

Aspect NOtLt{~6:--5 j- Root DisC (5 -J;Z // CI3Y 
% > Y.F.S. 

Prymcability 
Additional Notes 

;<>/11 -----y 

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

dry moist dry moist wet 
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>: :2:>: ;' 5, 1997 

1633 Terra Avenue 

Int~(·moulltQIII LQbo(oltorles, 1 lie. 

Sheridan, Wyoming 82801 

JBR CONSULTANTS GR OUP 
CEDAR CITY I UTAH 

SI TE : WELL 1 NGTON WA :)H PLANT 

Tel. (307) 672-8945 

pH EC Satur- Calcium Magnesium Sodium SAP Sand Silt Clay Texture 

e 

Page 1 of 2 

02 p t h'~ mmhos/ cm at ion meq/l meq/l meq/l % 
: " :< , L oc at ion @ 25 0 C % 

··:i: :, G-J11997-0] 7,7 0,39 27,0 1.60 0,67 0,98 O. '~ 31),6 35,4 30,0 CLAY LOAM 
" i:i (:-111197-0) 7.1 t.lS 43,) 19, (} 0,95 1. 20 (1 , 3 7,1) 45,4 ~1.1J SILTY CLAY 

: .. :::?,:;' G-112197-03 7,4 0,84 46,4 5,41 0,34 0,76 0,:: 11.6 38,4 50,0 CLAY 
"' ::. G-1l2197- 04 7,7 8,77 39,5 16 ,2 19,4 59, 4 [ ,j , 9,6 46,~ 44,0 SILTY CLAY 
:~~! ~~ D-112197-01/A 7,5 0,69 28,8 4,13 1,19 0,48 0,7 43,6 30,4 26.0 LOAM 
, ., , :: D-1l2197-0l/B 7,4 2,43 29,8 18.~1 :),04 1.84 U.':, 39,6 J6,4 24 ,0 LOAM 
~::':; h~ 0-112197-01/C 7,5 2,46 35.3 20,6 2,68 2,40 O,? 41.6 ~2,4 16,0 LOAM ._~~~~_~ 
;nv D~112197-02 7, 6 1.9i 1).9 6.40 4.1\ 5.29 2.29 <1l.6 36.4 20,0 LOAM ~" 
: ::~ D~1l?19H3 7.4 3.09 48.5 16,0 2.95 10.' US ~9,6 36.4 54,0 ~ CLAY Z 
~;;> O~ 112197 ~04 7,1, 3. 9\ 29.7 2U b.l9 4,27 1. 0:, JO, 6 35,4 34.0 3:LAY LOAM ~ 0, 
",;·c, O~112197~Ob 7.9 0.95 34.8 l,82 0,43 5.09 4.81 21,6 42.4 36,0 $lAY ~~ 1 ~, 
[': :;! COV~081l91~C~1 ),8 0.58 31.1 3.22 0,48 1.26 0,93 25,6 40.4 34.0 ~LAY ~AM ~ 'rg ~ I 
1< "'-, COV~081397~C~5 7.8 0.39 26.1 1.82 0.71 0.55 0.~ 9 41.6 35.4 23.0 z LOA/l OJ ' 't'l0'' 
,: /.; \ COV~081l97~C~6 ),7 0,50 39,1 ),26 0,94 1.15 O,9l 19,6 37.4 43.0 9 CLAr t--' ,~~ 

f' \ -3~ 
o I 00 '\ - 1'---'1 
5'> t ~ <?R 
[/l I ,e,) 1 trj~ · ~ L~"::i 
~ ~ (Xj 

j ~ ~ ~ 
~ H V 

'· , . ··.·' ld!lcou;, I\tlbrt'v iCil i(lI l': (,M~~ SocJillnl fld sorrlion Ratio, CEC= Cati on txCild1'l9(' (ilp dc ity, ESp: [Xchill1geabl e :)odi llnl Pe rcentage, Exch= Exc ha ngeable , Avail= Available 
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e 
1633 Terra Avenue 

1997 

f_oc.3tion 

G-11l997 -0! 
G-11 2197-02 
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AREAH 

UTAH DJVTSION OIL, GAS AND MINING 

1.0 Introduction 
~--~------------~~ 

To meet the ~equirements of the Mining Reclamation Plan for the Wellington Loadout and Wash 
Plant FacilitY, sufficient topsoil borrow material must be identified to provide a protective cover 
over the tailings and coal wastes. Approximately 1,034,400 cy of suitable soil material is needed 
to provide a four foot deep cover over the tailings and the revegetation of other facilities. A total 
of eight potential borrow sites (Areas A, B, C, D, E, F, G and miscellaneous sites) were 
investigated and for various reasons were rejected or became unavailable. 

An area that consisted of portions of the old Area C and the low hills east of Area C were 
identified as a potential topsoil borrow area and designated as Area H. A field investigation was 
conducted on September 11-12, 1997 in the low hills of Area H. A previous soil survey had been 
conducted in August, 1997 in Area C. 

2.0 Methodology 

Twelve pits were excavated in an area 4800 feet long by 1600 feet wide or about 175 acres. The 
soil pits were located on the flat summits of knolls and ridges to determine the depth of soil 
materials over the underlying Mancos shale, which is deleterious to plant growth. Because 
weathered Mancos shale was evident on the eroded slopes below the summits and in the drainages, 
there terrains were not considered a potential source of topsoil borrow and subsequently were not 
investigated. 

Previously, in August 1997 ten pits (C-1 through 10) had been excavated in the old Area C and 
on the small knolls adjacent to the south border of the potential borrow area. The data from pits 
C-5 & 6 sited on the small knolls are used in this report to include all of the potential area for 
borrow in the new Area H based on the geology and terrain. Pit C-l was also included as a lower 
slope potential borrow area in Area H. 

The soil survey was a modified Order I survey to determine the location and volume of potential 
topsoil borrow. 

The report provides the field notes and horizon descriptions for each of the fifteen pits, a generic 
pedon description based on the Stormitt Soil Series, and the pedon description for the C-l pit 
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EFFECTIVE: 

FEB 181998 
based on the Greybull soil series, laboratory data, and calculations 0 potential borrow aterial 

I ~~-.~-------~ in each delineated area. I 
: UTAH DIVISION OIL, GAS AND MINING 
I 

At each site in Area H a backhoe pit was excavated to a deptn 0 a-s 
encountered which then determined the depth of the pit. In Area C the pits were dug to weathered 
shale material (about 4-5 feet depth) except for Pits C-5 & 6 on the knolls which were excavated 
to six feet deep. 

The pit walls ' were cleaned off with a hand trowel to expose clean material in the pedon. At each 
pit the soil pedon was described and sampled according to current methods and standards of the 
National Cooperative Soil Survey as described in the recently revised Soil Survey Manual (Soil 
Survey staff, 1993 and the revised National Soil Survey Handbook (Soil Survey staff, 1993). 

The following parameters were described, by natural soil horizon, for each pedon description: 

Horizon symbol, including depth, thickness, and relative position 

• Type and nature of horizon boundaries 

• Soil color (Munsell), both moist and dry 

• Texture (fine earth fraction - < 2mm) 

• Rock fragments content (type and size - [gravel - 2mm to 3 "], [cobble - 3" to lO"], [stone-
10" to 2 '], [boulder - > 2 '], and amount by volume 

• Soil structure (type, size, grade) 

• Soil consistence (dry, moist, and wet) 

• Roots (number, size, and depth) 

• Clay films, if present (number, thickness, and location) 

• Effervescence with O.lN HCI (none , slight, moderate, strong, violent) 

• Mottles if present (size, distinctness, color) 

Site information: 
• Existing dominant vegetation 
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• Parent material 

• Physiography - landform l~~-----_..o...._ -

• Relief, if significant 

• Elevation from topographic maps FEB 1 8 1998 0~r 
• Slope 

• Aspect 
UTAH DI\'1 -: I' 01 _. 8:"s ft,-f'1*'\ MINING 

• Surface erosion condition 

• Permeability 

• Depth to saturated zone or ground water if encountered 

• Salts or alkali if present 

• Surface stoniness 

The sample sites, number, and location were plotted on the topographic base field map (Figure 
1). 

A representative soil material sample was taken from selected diagnostic horizons. These soil 
samples were placed in clean, labeled, polyethylene plastic bags, and kept cool and dryas 
possible. The were immediately shipped to the Inter-mountain Laboratories, Inc. in Sheridan, 
Wyoming. The requested laboratory analysis consisted of: 

• pH (standard units based on saturated paste); 

• Electrical conductivity (EC)- mmhos/cm 25 degrees centigrade 

• Saturation - percentage 

• Soluble magnesium, calcium & sodium (meglliter) 

• Sodium adsorption ratio (SAR) - calculated from soluble K, Mg, Ca, and Na (meqlliter) 

• Phosphate, Potassium - ppm 
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• Alkalinity- saturated paste extract, meq/liter 

• Total K nitrogen - percentage 

• Boron - hot water ppm 

• Selenium - AB-DTP A method ppm UTAH DIVISION OIL, GAS AND MINING 

• Texture - percent clay, silt, sand 

Soil Salvage Suitability 
The criteria to establish suitability of soil or soil substitute materials were those contained in Table 
2 of DOGM "Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining" (Leatherwood and Duce, 1988). Potential maximum salvage depths were 
generated for each soil pit pedon description based on field and laboratory data, and the need to 
leave 18 inches in the borrow pits for revegetation. All poor and unsuitable soil horizons have 
been noted and the limitations described. 

3.0 Geology and Terrain 

The knolls and ridges of Soil Borrow Area H are remnants of an old river channel that was left 
stranded when the prehistoric river changed course and down cut through the underlying Mancos 
shales. The knolls and ridges were formed from the stranded riverbed by localized erosion that 
cut drainages across the old riverbed. Most of the subsoils and substrates in these terrains are 
layered mixtures of deposits of alluvial sand, gravels and cobbles. These deposits vary from five 
to twenty feet thick over the underlying Mancos shale. The underlying shale is exposed by erosion 
on some of the steep eroded slopes of these knolls and ridges. 

The Stormitt Soil Series is based on parent material described as glacial outwash of sandstones and 
shales. The alluvial deposits in this area of investigation are primarily sandstones with some 
siltstones and quartzite. Thus, the soils described are similar to the Stormitt Soil Series except for 
the configuration of the parent material. However, the genesis of both soils is based on the 
dominance of sandstone in the parent material rather than shales that influence the subsoils of the 
associated Gerst soil series. 

All of the subsoils and substrates of the soils sited at lower elevations under the knolls and ridges 
are influenced by the weathering of the Mancos shale. 

4.0 Pedon Description 
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' EFFECTIVE: 

The Stormitt Soil Series has an A horizon, two B horizons, andj three to ~v~ gn i ,0ffiStTfu.e soils 
described in the investigation generally followed this pattern with sok e exce tions. THe soils 

I .~ 

described usually had only one B horizon and what could be iI1jterpreted as multiple CR horizons. 
The upper CR horizon would be the thick stratums of sandy Iayet Jf0f'I ll)·fYle fth 0 f ~r~ , 
overlying the second CR horizon of weathered shales. In mo'i)J,t~-·t~- ~J.J:!~~, 
contribute to the overlying soils except in a few cases where weathered shale as gravel was mixed 
with the CR horizon sandstone gravel layers. 

The colors , I structures , and textures of the soils described from the twelve pits generally fall within 
the control section features of the Stormitt Soil Series . For clarity the generic pedon description 
for the soils of the investigation area is labeled Stormitt Variant due to the variances described 
above and the fact it covers less than 2,000 acres. 

Stormitt Variant Soils 

A 0-3 inches; sandy loam or loam, 10 percent gravel , dark yellowish brown (lOYR 4/4) 
moist; weak thin platy or weak medium subangular blocky structure; soft, friable , non
sticky and nonplastic; common very fine and fine roots ; strongly calcareous; strongly 
effervescent; clear smooth boundary. 

B 3-7 inches ; yellowish brown (lOYR 5/4) loam, 10 percent gravels , dark yellowish brown 
(10YR 4/4) moist; moderate medium subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; few fine and medium roots ; strongly calcareous ; strongly 
effervescent; strongly alkaline; clear wavy boundary . 

Ck 7-36 inches; light brownish gray (lOYR 6/2) very gravelly sandy loam to very gravelly 
sandy clay loam, 50 percent gravel, yellowish brown (10YR 5/4) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and plastic; few fine and medium roots; 
strongly calcareous (disseminated carbonates) strongly effervescent; gradual smooth 
boundary. 

Cl 12-32 inches; light yellowish brown (10YR 6/4) very gravelly and cobbly sandy loam, 50 
percent gravels, dark yellowish brown (10YR 4/4) moist; strong massive structure to 
strong fine angular blocky structures; hard, very firm, non-sticky and nonplastic; very few 
medium roots; strongly effervescent; moderately alkaline (pH 8.3); very slightly saline; 
gradual wavy boundary . 

C2 31-66 inches; very pale brown (10YR 7/3) loamy sand to very gravelly sandy clay loam, 
15 - 50 percent gravels, pale brown (lOYR 6/3) moist; single grain or strong massive 
structure; loose or hard , friable to firm, non-sticky and non-plastic; strongly calcareous; 
strongly alkaline (pH 8.7) to very strongly alkaline (pH 9.5); clear irregular boundary. 
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EFFECTIVE: r-

Crl 58-66- inches; sandstone gravel, cobbles and san . I F E. B 1 8 1~98 
Cr2 60-90 inches; weathered shale. \ 

\ 

'.-=-

UTAH DIvISION OIL, GAS AND MINING 
I 

I~~~----~----~-------~ The Greybull soil series is classified as a fine-loamy, mixed~ mesic typic Torrirthents. The soils 
of this series are moderately deep, well drained, moderately slowly permeable soils on the foot 
slopes of shale hills. The parent material is alluvium or residuum derived from shale and 
sandstone. This soil is found only in Pit C-l on a foot slope. 

I 

Greybull Series 

Ap 0 to 2 inches; silty loam recent sediments, very dark grayish brown (10YR 3/2) moist; 
weak medium platy structure; soft, very friable, very sticky and very plastic; abrupt 
smooth boundary. 

A 2 to 6 inches; grayish brown (10YR 5/2) gravelly loam, dark grayish brown (10YR 4/2) 
moist; moderate medium angular blocky structure; slightly hard, friable, sticky and plastic; 
moderately few fine roots; clear smooth boundary. 

AC 6 to 14 inches; dark grayish brown (lOYR 4/2) loam, dark grayish brown (10YR 4/2) 
moist; moderate medium angular blocky structure; hard, firm, sticky and plastic; 
moderately few fine roots; clear smooth boundary. 

C 14 to 31 inches; dark grayish brown (lOYR 4/2) gravelly clay loam, dark grayish brown 
(10YR 4/2) moist; strong medium angular blocky structure; hard, firm, very sticky and 
very plastic; very few fine roots; clear smooth boundary. 

Cr 31 inches - weathered shale & clays. 

5.0 Soil Chemistry 

The Stormitt Variant soils are generally saline except for a few horizons with pH's and SAR's 
characteristic of sodic soils. The soils are low in phosphates and nitrogen as is usually the case 
with soils in arid climates. The unacceptable selenium values (1.03 & 0.14 ppm) were found in 
the subsoils at depths greater than 33 inches. Textures vary greatly but sandy loam and sandy clay 
loam are the most common. The high pH and SAR values are generally concentrated in the sandy 
clay loam materials. According to Table 2 the topsoil material is rated fair to poor. See Table 
5.0-1 and Appendix B. 
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Table 5.0-1 Chemical Characteristics of Selected Horizons 

Horizon! ph EC Satu- Ca Mg Na SAR P K 
pit # units mmhosl ration meqll meqll meqll units ppm ppm 

cm 0/0 

A-B #2 8.6 1.62 38.2 0.91 0.50 12.2 14.5 2.50 148.0 

Clk #2 8.7 14.0 31.2 3.95 8.30 129.0 52.3 0.81 32.0 

elk #10 8.3 0.82 27.2 0.73 0.92 5.89 6.49 0.48 33.0 

Cl #11 8.4 1.22 41.2 1.20 0.99 9.36 18.96 0.70 63.0 

C2 #4 8.3 10.4 57.1 16.7 40.3 71.2 13.3 0.29 86.0 

C2 #6 8.3 11.3 30.2 18.0 25 .0 84.8 18.3 0.12 40.0 

e3 #6 8.2 11.4 29.7 17.2 32.4 78.7 15.8 0.52 36.0 

e3 #1 8.8 0.88 29.9 0.26 0.27 6.83 13.4 0.45 24.0 

C3 #7 9.5 2.74 33.7 0.48 0.64 24.2 32.3 1.03 45.0 

e3 #12 8.4 12.7 37.7 16.9 22.5 107.0 24.2 0.75 93.0 

C4 #1 7.9 11.4 22.8 19.3 32.8 71.3 14.0 0.48 30.0 

B Se Total 
ppm ppm N 

010 
-

1.36 0.04 0.07 

4.12 0 .02 0.04 

0.39 0.02 0.04 

1.64 0.02 0.05 

2.65 1.03 0.06 

0.12 0.04 <0.01 

3.08 0.02 <0.01 

0.24 <0.02 <0.01 

1.99 0.14 0.03 

3.17 0.12 <0.01 

0.51 0.02 <0.01 

Organic 
carbon 
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6.0 Topsoil Borrow Potential 

considered when interpretations are required between soil pits on the relative positions of horizons 

and parent material. 

The cutoff is determined by the need to consider only topsoil quality material and to leave eighteen 

inches of topsoil quality soil material in the borrow area for revegetation purposes. See the field 

forms in Appendix A for more detailed pedon descriptions of each pit. 

GREYBULL SERIES 

Horizon Depth Texture Salvage Depths Acreage Volume 

Soil Pit C-l 13" 5.77 10,085 cy 
Ap 0-2" silty loam 
A 2-6" gravelly loam 
AC 6-14" loam 
C 14-31 " gravelly clay loam 
Cr 31 "- weathered shale 

STORMITT VARIANT 

Horizon Depth Texture Salvage Depths Acreage Volume 

Soil Pit C-S 17" 1.80 4,114 cy 
A 0-3" gravelly loam 
B 3-9" very gravelly sandy loam 
Ck 9-20" very gravelly loamy sand 
C 20-35" loamy sand 
Cr 35"- sandstone cobbles and boulders 

Soil Pit C-6 13" 4.59 8,022 cy 
A 0-3" gravelly loam 
B 3-6" gravelly loam 
C1 6-11 " clay 
C2 11-31 gravelly sandy clay 
Cr 31 "- sand and sandstone cobbles & boulders 
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Horizon Depth 

Soil Pit EA-l 
A 0-3" 
B 3-8" 
Cl 8-13 " 
C2 13-31 " 
C3 31-43 " 
C4 43-60" 
Cr 60"-

SQiI Pit EA-2 
A 0-3" 
Bl 3-7" 
B2 7-12" 
Ck 12-36" 

mg/Kg) 
C 36-49" 
Cr 49-95" 

Soil Pit EA-3 
A 0-3" 
B1 3-8" 
B2 8-16" 
C 16-58" 
Cr1 58-90" 
Cr2 90"-

Soil Pit EA-4 
A 0-4" 
B1 4-8" 
B2 8-12" 
Ck 12-45" 
C 45-108" 

Soil Pit EA -5 
A 0-4" 
B 4-11" 
C1 11-30" 
C2 30-38" 

SJ~""""" .", 

liWC011~JP();18\~~ 1 lED 
I EFFECTIVE: \ r- .--- 0J 

Salvage D~P~S kc ~ e 1 8 1 ,8lrime Texture 

\ .--' 
gravelly sandy loam 

42" I 3.16 17,843 cy · 
UTAH DlVT"rON OTL, GAS AND MINING 

1 

\~-~------~-------~ gravelly loam 
very gravelly clay loam 

very gravelly sandy clay loam 
gravelly sandy loam *(pH=8.8, SAR= 13.4) 
very gravelly & cobbly sandy loam *(SAR= 14.0) 

weathered shale & sandstone rock 

0" 4.19 o cy 
fine sandy loam * 
gravelly loam * 
gravelly clay *(SAR= 14.6) 

very gravelly sandy clay loam *(SAR=52.3, B=4.12 

very gravelly sand 
extremely gravelly & cobbly sand 

40" 
sandy loam 
very gravelly sandy loam 
very gravelly sandy loam 

very gravelly sandy loam 
very cobbly sand 

weathered shale 

27" 
gravelly sandy loam 
slightly gravelly sandy clay loam 
gravelly clay loam 

gravelly clay loam 

2.82 

3.07 

gravelly silty clay *(SAR= 13.3, Se= 1.03 mg/Kg) 

gravelly sandy loam 
gravelly loam 

20" 2.57 

very gravelly & cobbly sandy loam 
very gravelly & cobbly sand 

15,165 cy 

11,144 cy 

6,910 cy 
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Cr 38"-

Horizon Depth 

SQiI Pit EA-6 
A 0-4" 
B 4-12" 
Ck 12-33 " 
C1 33-60" 
C2 60-66 
Cr 66-80" 

Soil Pit EA-7 
A 0-3" 
B 3-6" 
Ck 6-12" 
C1 12-33 " 
C2 33-51 " 
Cr1 51-82" 
Cr2 82"-

Soil Pit EA-8 
A 0-3" 
B 3-7" 
Ck 7-12" 
C 12-29" 
Crl 29-60" 
Cr2 60"-

Soil Pit EA-2 
A 0-4" 
B 4-8" 
C1 8-35" 
C2 35-53 " 
CR 53"- . 

Soil Pit EA-IO 
A 0-4" 
B 4-8" 
Ck 8-28" 
Cr1 28-59" 
Cr2 59"-

TI 1G~ C ([y JRJPO J&?\&~\ TIE]) 
EFFECTIVE: 

weathered shale r r: E8 1 8 ~% II 
~ 

Texture Salvage Depths Acrbge---~Vohime 

UTAH DIV I';ION OIL, GAS AND M INING 

42" 3.38 __ 0 cy 
gravelly sandy loam 
gravelly & cobbly sandy loam 

gravelly sandy clay loam *(SAR= 18.3) 
sandy loam *(SAR= 15.8) 

gravelly sand 
layered very gravelly sandy loam & sand 

gravelly loam 
gravelly loam 
gravelly loam 

15" 

gravelly sandy loam 

8.81 17,767 cy 

sandy clay loam *(pH=9.5, SAR=32.3, Se=0.14) 
very cobbly & bouldery sand 

weathered shale 

gravelly loam 
loam 
very gravelly loam 

11" 

very gravelly sand 

1.80 

sandstone & shale gravels & cobbles 
weathered shale 

gravelly sandy loam 
loam 

17" 7.78 

very gravelly coarse sandy loam 
extremely gravelly & cobbly sand 

layers of gravel & cobbles 

sandy loam 
sandy loam 

10" 14.58 

extremely gravelly sandy loam * 
cobble & boulder sand layers 

weathered shale 

2,662 cy 

17,781 cy 

19,601 cy 
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Horizon Depth 

SQil Pit EA-ll 
A 0-4" 
B 4-8" 
C 8-36" 
Cr1 36-42" 
Cr2 42"-

Soil Pit EA-12 
A 0-4" 
B 4-12" 
Ck 12-19" 
C1 19-47" 
C2 47-82" 
Cr1 82-94" 
Cr2 94"-

Total Salvageable Topsoil 

* denotes lab sample 

Texture Salvage Depths 

18" 
gravelly clay loam 
gravelly loam 
very gravelly clay loam * 

cobble strata 
weathered shale 

sandy loam 
clay loam 

clay loam 
clay 

29" 

Acreage 

6.98 

8.04 

clay loam *(SAR=24.2, Se=0.12 mg/Kg) 
cobble layer 

gravelly coarse sand 

Volume 

16,891 cy 

31,347 cy 

179,332 cy 

values in 0 are unacceptable according to Table 2 

'~--~.~.~~~~.----~---------~ 
lll~l CC 0 JNJPrO 1R~ l~, TIE][)) 

EFFECTIVE: 

F~B 18~~lI 
i UTAH DIVISION OTL. GAS AND MINING 

-
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APPENDIX A 

SOIL PIT FIELD FORMS 



Location 
Native Vegetation 
Parent Material 

soa DESCRIPTIONS 

JBR FIELD FORM 

V<StR I ~ J 

Drainage Salt or alkali 
Ground Water jJ'o 

Moisture-----

Root Dist. 
Erosion ~t AVcL. PAV£!f2lL.A.J! % Coarse Frag. % > V.F.S. 
Prrm ri1 bit i ty 
Addit ional Notes 

Horizon Depth 

cElt () J 1/ L 7 t:P/-A 
E/l- o? 1/92 tJ/ -(3 

Color Texture Structure 

dry moist 

~3 -~ ~ /I' 

31-~:3/~ 

Consistence Reac Bound- Other 
~-~--~----I -tion ary 

moist wet 



I 
SOIL DESCRIPTIONS 

JBR FIELD FORM I 
UTAH DIVI<;ION OIL, GAS AND M INING 

M i ur 
Aspect Root Dist. fl - 0- (pO'1 51« 0 --1g-11 Clay 
Erosion CI7AUt- L-- rfA/I~ kt= ~% Coarse Frag. % > V.F.S. 
Prnnrability 

Add i ( ion a I Not es 

Horizon Depth 

dry 

f-r o -J'I 

eJ ;3 -7 (I 
l3~ 7'/L 
tk /;2 ~Zf~' 

~ 

c I l?j 1fll 

Cf\/ ~J- -7iJl 

I 

, 

CE 4 () L / ) Y' 2 O~ - fl 
rEtfi-- 07// 'lz a ;2 - t3 

Color Texture Structure 

moist dry 

I!OYtt rJ; h ~L (,J (! f L- 56 
/IJ fftftJ ~J... 'W~ .. Bbl< ~o 

I//}y~ ~ C~, 
1-

C- 5 M fJ,6):" If 
/~'/t<%. f(!.~A' 51'( ;<iJ)~ ;1 

. V:§f<I 
0 0 ,(~ 

E. &'(1., 
t-~:S S~ Au 

() -J;< // 
/;2 - 3 CI/ 

Consistence 

moist wet 

CF~ SJ/Jp 

~I<. % 
FJ ~ 
flf!/ % 
;:0 ~p 
i(!) N%p 

~ .5/'-< -1-~ S {)P-- G tl/1 Y o It J-A,J ~ /tNO 

Reac 
-tion 

£5 
8.5 

£5 
£5 
ILS 

{3,5 

Pro'ec Code 

Bound- Other 
ary 

C S 

c.,S ;l~~ 

c-S ~~~ 
C S ~~ 

C s ~:~ 
c..S '~f<+'13 



SOIL DESCRIPTIONS 

Soil Type: Sro ~ ~ I n: 

JBR FIELD FORM 

V~(/t l~J 

round Water 
Slope 1\1 0 istu re 
Aspect 

) 
Erosion 
Permeability 
Additional Notes 

Horizon Depth Color Texture Structure 

dry moist dry 

A (9 -3 
41 

I!~Y" % 5t W F ~h s() 
131 ~ - u" J()JR!if 1/ 6~' 

WM Pt.... 50 .5:~ 

~l 
I 

I () Y!-'it Y;/....!<' ~p, -
~-Jb ,+1 A.6V-.. c5H 

c..t Vb -5V' sill f.,.J JI.tA. ~ 1v1 .Lo 
C~ 56 '/0

11 . r go I 
~(>ut.--Pe.1..5 

Q,~ Iq~ 1(-- 111A:N~ r.:>~ ::ilf, 11-12 

~ 

UTAH DIVISION OIL, GAS ANn MINING 

roiect Cod~ 

3 

(~) > V.F.S. 

Consistence Reac Bound- Other 
-tion ary 

moist wet 

yPf{ S1p~ t:5 t: - w 
$R V..s/PA G-S e-,5 

f!/ 5X,- BS C; ~ If< :5tJ~~ fR,; 

10 sjpp ~ (; -/ R. ~o%~ AcI 

r;j;: ~ 'b 



Pennea bility 
Additional Notes 

SOIL DESCRIPTIONS 

JBR FIELD FORM 

v' ~ Ol. } t;-lJ } 

'ITl ,1 ~C((j) IR~l~O Itt A TIE]) 
EFPECTIVE: 

G~_ 8 18~~~~V1/I 
~ ... ------..... 

Sample Site # E'1t.1L ~ 

Clay 
% > V.F.S. 

e---------------------

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

dry moist dry moist wet 

Ii 6-'/ I/oY/( % §i w ~ ~(;j,( So FI( .5JP~. t!.-w 

~\ L) ff" JOY" % .&~ef vJ ft1 46K ~H <F/ I~%p ~-5 -
I/Py"ft; ~2\ S'j'p 

L1J.A.L~ 

01 '0- / ~II :;; f: Ae>J< (f VFI c-- 5 f>~({e.5 

c....J( /J. if II JaYI- ~ ~J.. M ~ It er; H Vfl V'~!vf r; - Iii ~~ 
"-

II! 11. %. ~i~ 7/tlf 
)()'Yo c... 1/5'- ,5 .(y A 6I{ YU 0: f"l 6tAViY: B 

I 

/Ofjl/ 

(Oil p7 H ()f pJ)~ D 
./ 

e 
I 



SOIL DESCRIPTIONS 

JBR FIELD FORM 

Soil Type: Gz-.o ~J"1, I rt: VA~ } ~;-

Classificati~ 3 l'o h~J <L ~ t, IL) b a lli J .t:25 

% Coarse Frag. 
Permeability 
Additional Notes 

JI I~l (C (0; Jt\PO rR,f~ TIED 
EFFECTIVE: 

r FEB 1 8~99F1Oj-,)1-
L .......... , -= .......... 

I UTAH DIV1SION OIL, GAS AN"j) M JNING 

; ErojeGt Cod~ 

S3mpl~ Site # fff:I #~ 

Clay 
% > V.F.S. 

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

moist dry moist wet . dry ... 

IOY~ % sZ LJ M ft... So r:r~ I~%f ~-S 

I/~Y~ % (;~ ~ 111. ~~K H Vf l .5%f C.--If( 

;0 Yft. 0/4 V~JfA) ~6 ~() '%f c, - I R. . f~~':,fd ~ac> P~ W fttA~f]tI" ~ 

1/1 :1;00 
kt kt", 711 III- ~ hD tJ1Nf> ~ -s I{~~ -tCo 



SOIL OESCRIPTIONS 

JBR FIELD FORM 

:3 T!:!. II. ..... II'] J A'( I !9.,.J T 

UTAH DIVISrON OfL. GAS AND MINING 

Project Cod~ 

Date cYtlJrZ Sample Site # ©9 # G 

Moi tur 
Aspect <!J Root Dist. () --;:2. / Clay 
Erosion &!.AYl-L-- t?flUtE ~ B-t..J / % Coarse Frag. 
Permeability 
Additional Notes 

Horizon Depth Color Texture Structure 

dry moist 

~ O,~A )OYIZ'14 ~ UJ F PL 
.to t.J--l~" I/0Y" Y!1 

(;R Co 
~A W ~ Af,~ 

L~k ' , J:l '?;'b
ll L?~ Yl. 1/1 ~~t 5 f ~K 

C-I 13) -//0'1 IlD YR 1/4 0~'" M)Vt A~K 

C~ ~- /;~--tj~ ~ :3 M A 7'J1(jP" 

c.~ ~fo ·U'O'/ Y~;:' 1'vt1'1~O 

~ 

(Yo> V.F.S. 

:3.3 '-00 1/ 

tf~ ~ 00 II' 

Consistence 

dry moist wet 

Sb cFp- 1N5kp 
~O q:::'{Z ~%p 

Ii 1/ f/ &/f 
SJ-I FR IN'%fJ 

?It ~IZ ¢/,.;p 

b~ ~J-""" 

Reac 
-tion 

Bound- Other 
ary 

e.-VI 

C-II!.. 

~ -I ~ 

'If%'vf~ 
~~& 



Soil Type : 

Aspect 
Erosion 
Permeability 
Additional Notes 

SOIL DESCRIPTIONS 

JBR FIELD FORM 

tlJ}A ) I4dT 

0/0 Coarse Fnlg. 

@ fr OJ I :2 7 7 07 ~A 

I TI N lCO IRz JP (0) JP~~!~, 1fJEl[)) 
I EFFECTIVE: I ~--
I ! FEB 1 8 199t q I L-__________ 

UTAH DIVISION On GA S .h a iwAAlGode 

CI~v 

(Yc, > V. F.S. 

33-5; // 

----------------------
Horizon Depth Color Texture Structure Consistence Reac Bound- Other 

-tion ary 
dry moist wet dry moist 

C-s 
o.~S 

c'5 



SOIL DESCRIPTIONS 

JBR FIELD FORM 

UTAH DIVISION OIL, GAS rtf'("A~l1·.¥!"'e::O e 

M i ture 
Aspect Root Dist. 0 -/::Z- J I Clav 

Erosion OQ Ii if 8- {....- 1M V8-M~T % Coarse Frag. % > V.F.S. 
Permea bility 
Additional Notes 

e---------------------

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

dry moist dry moist wet 

tl IJ _;;11 J I; '! 1-.f.J 6"~'~ LJ M Ph Sb Vff< Sir tP. - tv 

f5 I~ -7" /6 yp. 'If; .L.. IN'A ;,~A So CFfZ ~*f c..----5 

>- ('/J( Qj '/ ~I/ VO'tI-6/"J.. V~p. ~ f1-. -h .t; l- ff rrl . sjp C -s [)t~ ~ 
6;%-~ ~ 

C.·- . J:;' -)..1 ~ .s ~~. - ' I-Y9 ho 1J%p v,-w 50% 1. ~. 

~f(J '~i-(P~ I, & f\4JO ( ;1 7b,JJt,. t- 7/~ ~ l> b--L-- l;7:flt.-~ .]'A-

c-tZ~ 16'0 1
/ - Lu- ~ -~ ~.ll~D ~tt-ftL.-.tz 

~ 



SOIL DESCRIPTIONS 

, TI~lCO~JFOJP~A 'fJEI[)) 
1 .?FFECT~_ ~E: 

i IpEB 1 8 199'Jo\lI 
I L--------

Soil Type: S]1::r-A kf J 71' 

JBR FIELD FORM 

tI~dl' ~ NJ I UTAH DIVISiON OIL, GAS AND MINING 
Proiect Cod e 

Stoniness 

Root Dist. 6 -- '-I g f/ Clay 
0/0 > V.F.S. 

Pc.-me:lbility 
Addition:ll Notes 

e---------------------
\. 

Jf'S 

/ 
Horizon Depth Color Texture Stfucture Consistence Reac Bound- Other 

-tion ary 
dry moist / dry moist wet 

A 0-,/11 )(Jy~ Yb ~~ WM Pi- 5~ ~t<.. '~f fJ--VJ 

£ i ~ 5'11 I/o Y R '1/" i ~I S~JC-. 
IM.f/- Se rF~ '~)7sf' C. -5 

L1J [ -d· '1/0YTt. r~ J01~% V5t· lit{ ~A.lf/~ fl- liP/ ~'p <0 ... 5 
5 tf% 

kpf1 ' ~~ L. 6 

~~( ~1 ;53'1 t5~ S(p k- /.0 'NM G-S 7~~ ;;p.t-~ 

eLf< f5c3 J
,1 ~I) /1UL.L- + Cod- ~k,6.. £,-72-A-.7 ret-$' 

~ 
------------------- - -



"l~].: ~(ICJ (C~ f\' 1PJ ((\~ 1 R<' l:,\ FfrJED 
1. I·. __ "",\,/-I 1. ~ ~ )/ __ ,\l.~ lL 

EFFECTIVE: 

FEB lS-1 99f:'l q-1I 
SOTL DESCRTPTIONS 

JBR FIELD FORM UTAH DfV ';;ION OIL, GAS AND MINING 

·1 T :3TcStIZ 141 n- J A-rV r 

Site ;:J t<." 1;. C- f. A$-7' Date CJyj.::/t? Sample Site # €If;:;l: /0 

Aspect (() Root Dist. EC 
Erosion NO if? I}U ~Jt<,&N-J % Coarse Frag. Clay 
Permeability 
Additional Notes 

e--------------------
Horizon Depth Color Texture Structure Consistence Rea Bound- Other 

c- ary 
dry moist dry moist wet tion 

A 6,/'/ I/o YJ1-3!J S~ N' fL- ft... 5~ V~ #5/lJf C. -S 

6 '1"0" 'oj ~ Yj; s" ~_~s:~ f;(j (fi< 5%;p C. --. /;<. 

t~ ff-;Z~II J/)Y~% BK~~' 5'=' H k 'lIo/l.Ip C-5 
C,~{ ~r-$'1 ~ Ico b 6 I- h-- 1- ~o 

S~-;" " lI...d 
! 0 l--J) J..,L ~17""h T17 

C~l bs'~1'- VJa~< ~ c!3 U . .Ll1 c-
"F, , T#-'" c--

v 

- - - - _ ._- -----------' 



SOTT.I DESCRIPTIONS 

JBR FIELD FORM 

f'AltJMJ 

~ ~_ .;..I.. r..J.'Y:~/,a;.i;'--.r~··· :.~~~ ...... ~ 

i ~ll'C(\JIR? IP(01}\A\ 1rJE1D) 
EF?ECTIVE: 

r I"C' . 0\1 
\ FEB 1 8 1~ 'J t 

L-·, 

Aspect N (;: Root Dist. () --./':<' II EC 

Permeability 
Additional Notes 

0-1 

• 
Horizon Depth Color Texture Structure Consistence Rea Bound-

c- ary 
dry moist cR dry moist wet tion 

It (j _Ij II '6 Y Po. 'IN c/.... . £Ai r 'pt. ~6- (PI<. 5T-/PL C-5 
1- _~II ~~ 

.I 

~1-13 1/6 YP- tfJ'I M.At f>BI{ S}f rFl c. "'J~ 
(!., . 

-------.. <6' 716'/ 1)6 YI<. 0/" 10YI<% V~ g) ~/tJj, Vii Vrl ~I- C; - IR.-
~, t%--'I;t I ~c 1:>h L.~ .~7Y2-A2 ~. 

Cr.Z~ 11;.1/- 5, ~11-L...I IUP .. .4l,~ r2.Jl.ff) 
/ 

Other 



liNC01NTP)'O)Jf~A llJED 
EFFFC'TIVE: 

I FE8 1 8 1%'0 &JiT 
L,..-....-----. -.-----.1 

SOIL DESCRIPTIONS 

JBR FIELD FORM 

UTAH DIVISION O IL, G AS 

Root Dist. 0 -(;2 /t Clay 
0/0 > V.F.S. 

Permeability 
Additional Notes 

e----------------------

Horizon Depth Color Texture Structure Consistence Reac Bound- Other 
-tion ary 

dry moist dry moist wet .. 
A- O-if j()YP" % ~:5A W'1 Pt... ~ ~/{ ,%I(J d-W 

is tf - /7 fo YIl.% c.._b M M A6K H F/ 1

5 1JpJ- e..-w 
t-K. /;2-11 1

/ t() 'II-~ ~J-. rt1 fvj A(3~ H ;/~( 61P.h c..-It< I'dS 

...!" 

(>-, 11- '-/7 ~ IOYf< ~ ~ L~ p.. RfJl< VI! VPJ iSiP, c. -il<. . ;:~/ 

v2, '/7 - '8;-1/ /OYIl'% e-h 5 f1<.A5~f$. YH 'VH ~%p)., e~(1( 

C- K' ~J- - rtf f V c- <!) 

5~ k ~ c... -If?, ~~ 0 ICQ~ ~i5 

C-K~ 11/)(-- <eo<... 
/a I.e; .s \S~ 

~ 



Soil Type: 

·, , 
1 SOIL DESCRIPTIONS 

JBR FIELD FORM 

. -v;;;!It-~'~'-~---~ ~-

JINCOlF~J~(O)lP< jA\ TIED 
EFFl~r::TIVE: 

r~EB 18~% CrTf. 
L-_--.---~--..I 

\ - ---

I--------~-------Date CJtf}ha /rZ Sample Site # C - ,/ 
? 

As~e~t RO~Di:!, 

Permeability OfV' ,foJ t< J2A ~ 
Additional Notes 

e~-------------------

Horizon Depth Color Texture Structure Con!listcnce Rea Bound- Other 
c- ary 

dry moist dry moist wet tion 

/t/J 4',( lJoY~ 0/", S,i WU~J.. S" I/rPl'<. V~t'1' A-~ $(-"'" J ~.,,--

IJ. 2-t' It/fR~ /()y(( ~ b WU /.} el< 5Jf /:1( % C-s 
tjt,.. t _/yJJ V01/"~ 110 ff<f/;. 1- M M,.q~l< If Fl 'i", (!.-5 

C.I ~y, ~/ rj /) '1Jv~ jaY It '1£ 6..R.~ 6 hi A IJ,J:, If- ~/ ~I' ~ -5 

c"R r/}/I(-7 w~ A.~ ~~.o C. ~t-G 

1 

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



I J[~l(C(()JIR~ T~(DJP<\A 1rIEJD 
1 . EFFECTIYE: 

SOTL DESCRrpTrON~ ~ E 8 1 8 199& CliI 
. I I r- I 

JBR FIELD FORM 1 -~~~-
I 
I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~/i 

d...J t.f) ~ t/.Jy Nfl- ""~I. 

Istur 7 I 
Staniness 
p 

Root Dist. () --?--CJ // EC 
Clay 

Permeability 
Additional Notes 

e~--------------------

Horizon Depth Color Texture Structure Consistence Rea Bound- Other 
c- ary 

dry moist dry moist wet tion 

A 0-3 ? Vo!I.71~ G~, t.-. Vv ~ cS~J( &6 iriZ SJwP ~-.s 

8 ;3 -11/ lJoYtttb..- V &dl..' 
S~ 60 ~ N~/Np C ... S r--~i-

Ck ~ - ;;'0 11 
oYI-% f'~ fL, 

5G If VfK- ~/!Jp S -5 J-..S 

C b?a-9S tt iJay"rh J...S ~G S& rif<. W~I' (H-S 

c.~ 2~/~ S tyNO s.. f ~ r-Jn.- (k1 bvw. f-t Ib-I L-JJfJ..12.. l5 



Soil Type: 

J 
'~ 

SOIT. nESCRTPTTON~ 
\ 

JBR FIELD FORM I 

rMt& i Ij if[ 
UTAH DIVISION OIL, GAS AND MINING 

m I # ~--.;-'~-

Aspect rtQ Root Dist. (5J -/:3 II EC 

Permeability 
Additional Notes 

e~------------------

Horizon Depth Color Texture Structure Consistence Rea Bound- Other 
c- ary 

dry moist dry . moist wet tion 

at a-a'! /0 '/f1..fh 61... t.... (;J J.{ ~K.. ~~() 1IrP-~ 6M C 

U3 ~3 ,~I/ I/~YI<V? ton) , t.. M.A( 4R>J<. :5J1 (F~ .sIR c:., ~ 5 

C-/ C, -- / /1/ /a tt1'1 /()t~ ~ a... 5 A(M~JtlL H rA S%f Ie --5 

c.~ /j- ;3/9 10 1 '" 0/4 I~YILi/; 
~~ 

2; ~f)£'!) .~ VH- Y,'l SS/5f 1+--5 .t:; c- . 

~~ :3J It -7J SA- '0 ANO ~ b b '--4-~ ,.s 



II N co 1P~JPO lKA1'}ED 
EFFECTIVE: r - . 

1 rEB 18 19S0 .C/flI\ 
--.\ 

UTAH DIVISION OIL, GAS AND MI ING 

APPENDIXB 

SOIL LABORATORY REPORT 



_.-........u '"""" ........... ~~. 

Q ~ lE 

• ~ ~.. ~1633 T1a 1 

'<JL .. ~ .' '.. ~ J)l < r ~; ~ ! m en 
~''';> i ~ <: 
c-) E== t 00 ~ 

~&.; iJ a ~& . ffiw Z 
~ r7) 0 
~~ ~ J UL -r, I ~ 

t~ 3 , 49~ 6~. 
I Z ~ I.· 
~ ~ ::J r 
~~, ~.-. -~- --

~ab No , Location 

14 7855 
147856 
147857 
147858 
147859 
147860 
H7861 
147862 
147863 
14 7864 
147865 

EA 09119701 -A 
-B 
EA 0911 9702-A 
-B 
EA 09119704-A 
EA 09129706 -A 
-8 
EA 09129707 -A 
EA 091297010-A 
EA 091297011 -A 
EA 091297012 -A 

Depths 

venue 

pH 

7,9 
g,8 
8,6 
8,7 
8.3 
8,3 
8,2 
91) 
g,] 

8,4 
8.4 

EC 
mmhos/cm 
~ 25·C 

11 ,4 
0,88 
1. 62 
14,0 
10, 4 
11.3 
11,4 
2,74 
0,82 
1.22 
12 ,7 

Satur
J t i orl 

22 ,8 
25 ,9 
38 ,2 
31. 2 
)7,1 
30 ,2 
29 ,7 
. 33,7 
27 ,2 
41. 2 
37,7 

lJn.l 
Int~( ·mountain Labo(atofles, Inc. 

Sheridan , Wyom ing 82801 

JBP ENVIRONMENTAL CO NSULTANTS 
SANOY , UTAH 

SI TE: EARTH CO , 

~ a!ciU8 M ~ 9nesi u m 
meq/ l meq/l 

19,3 
~I , 26 
0,91 
L96 
1 t: I 
, :) , I 

18,0 
~ ~. , 2 
C,48 
:j . !3 
1 ,20 
16,9 

1') Q 
),- , ') 

0,27 
0,50 
8,30 
40 , j 
25,0 
32 ,4 
0,64 
0,92 
0,99 
22 ,6 

Sodium 
meq/l 

7l ,3 
6,83 
12 ,2 
129 , 
71.2 
84 ,8 
73 ,7 
24.2 
5,89 
9.36 
107, 

),~p 

·s 

,l . r) 

3.4 
t, ~ 
. I 'J 

l :~ .3 
lS,8 
32,3 
6.d9 
3 , ~6 
~. d -, 

' , L 

Sand 
~, 

71. 0 
74,0 
26 ,0 
55,0 
14,0 
52.0 
54,0 
58,0 
70.0 
21 ,0 
36 ,0 

Si 1 t . 
~ 

15.0 
14 .0 
34, 0 
21. 0 
43,0 
27 ,0 
29,0 
21. 0 
15, 0 
40,0 
34 .0 

Te l . (307) 672-8945 

Cl ay 

14,0 
12,0 
40,0 
24 ,0 
4], 0 
21.0 
17,0 
21. 0 
15,0 
39.0 
30 .0 

Te xtur e 

SANO Y LOAM 
SAN OY LOAM 

CLAY 
SA NDY CL AY LOAM 

S1 LTY CL AY 
SAN DY CLAY LOAM 

SANDY LOAM 
SAND Y CLAY LOAM 

SANDY LOAM 
CL AY LOAM 
CLAY LOAM 

~ i see \\ _ Abbr e I' i "I i 011S: SAR' SoJ ill, ,\d,.or pi i 011 Ra Ii 0 , W .' :: il l , (", bc I""'i' c,p'e l SP' [xc hangca0 I e Soc ', '" Per cent age, bcll' Excilarlgeab Ie , AI' ai I' AI' a i Ie 

Page 1 of 2 

Total 
Or9anic 
Carbon % 

3,3 
2, 8 
6.2 
4.1 
5,4 
2.9 
2,4 
3.7 
3.4 
5.4 
3.6 



iml. 
Inter ·mountcdn LCAbo(CAtorles, Inc. 

1633 Terra Avenue Sh erida n , Wyom i ng 82801 
Tel , (307) 672-8945 

-----J ~R EINI Rt)N~lEN I M. I~ONSUl.f MH S 

l~ ~ 0 
SANOY, UUIH ~ z 

~ ~~ ~ SI IF.: EAR fH CO . I ~ ,< C. 
:z 

' . .A) < 
October 3, 1997 

1 ~.. 6-> I (J'J , Page 2 of 2 i . UJ \ en « 1 (~> ~ 0 r=.-:-,_ r ~ 

Qb l ,~ -' 
6 P K 8oron 1\1ka] i ni t y iotai ,~~"D T PA ~~! z 

~Il 0 Depths PE Kjeldah1 Selenium v ppm ppm ppm _~ Ul ~ 
~ Lab No. Locati on 

m~ q/l iii lrogen ~ ppm 0 0 
U ;I: 

~ 
147855 EA 09119701-A 0.48 30 ,0 0,S1 1.22 ' 0,01 0.02 :z 0 147856 -8 0.45 24, 0 0.24 11.18 :: 0.01 <0 .02 ~ 1 ~7857 EA 09119702 -A /,50 148, 1. 36 ~.12 :J. 07 0,04 .......... ---.-i47853 -8 0.31 32 ,0 4,12 J.OO I), 04 0,02 l47859 EA 09119704-A 0.29 86 .0 2.65 ~ . G S (J .06 1. 03 14 7860 EA 09129706 -A 0.12 40 ,0 1.97 :j .99 <0.01 O , O~ H7361 -8 0.02 36 .0 3.08 Q,87 <: 0.01 0.02 147862 EA 09129707-A 1. 03 45 .0 1. 99 ~) .63 0,03 0.14 147863 EA 091297010 -A 0.48 33 ,0 0.39 3,67 0.04 0.02 147864 EA 091297011-A 0,70 63 ,0 1. 64 Q.1 2 O,OS 0,02 147865 EA 091297012-A 0.75 93 ,0 3,17 1 ,03 <0,01 0,12 

' ''\ 

Abbrevia, for extractants: PE' Sat ur ated Paste Extract, H20Scd ' ,r,ter SOil.h IC ,iIB_ Am",oni um 8icirbona:" ' OfPA, MO' Acid Ammonium O"late e 



-_... "- "[j 

1633 arra AVlEfe ~ 

~ Is~fl' ~ 
Ono ber 3, 1997 

Lab No . Location 

1~7360 

l47867 
EA 09129706-A 
147860(DUP) 

---d "'-; <r:: 
'''<;jUl', en <i <-<;(', ' ••• , 0 ) cr. 

~> ~ , 0 
;~~: 00 .. : 

~~~~~ CO-r--~~ CO z 
e.z'~ w c 
~UJ; l.l.. § 
~ ;> 

r~ a 
~-3 ~ 

Z pH ~ 
~ h L Depths " __ ~~ 

8.3 
8,3 

@ 25°C 

11.3 
11.6 

Satur-
ation 

% 

30,2 
30,2 

.iml 
Inte(·mountQln lQbo(Qtorles, Inc 

Sheridan, Wyom i ng 82801 

J~R ENVIRONI1ENTAL COljSlIL TANTS 
SANOY) UTAH 
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1.0 Introduction 
UTAH IvT<;:ION OlL, GAS AND MINING 

t 

To meet the requirements of the Mining Reclamation Plan for t?~~F ellin~tnn,..-LoaGela-t ana W-a'Sh 
Plant Facility, sufficient topsoil borrow material must be identified to provide a protective cover 
over the tailings and coal wastes. Approximately 1,034,400 cy of suitable soil material is needed 
to provide a four foot deep cover over the tailings and soil for the revegetation of other facilities. 
A total of eight potential borrow sites (Areas A,B,C,D,E,F,G & miscellaneous sites) were 
investigated and for various reasons were rejected or became unavailable. 

The large amount of topsoil borrow material required to cover the tailings necessitated a re
examination of several borrow areas. Originally Area E, an area of 57 acres, was evaluated based 
on five soil pits, NEICO-8 to 12 (Chapter 2, 7th Sampling Period). The re-examination consisted 
of evaluating soil data for determining suitability as fill on the slurry ponds. The Soil Survey of 
Carbon Area, Utah (Natural Resource Conservation Service) indicates that two soil associations 
were rnapped in Area E. The Hunting loan1 occurs in valley bottoms and on alluvial fans, in Area 
E it is mapped along the western portion. The Ravola - Slickspots complex occurs in the valley 
bottoms and covers 70 percent of Area E. 

2.0 Methodology 

Please see Chapter 2, Seventh Sampling Period of November, 1994 submital to the Utah Division 
of Oil, Gas & Mining (DOGM) for a description of methods . 

Soil Salvage Suitability 
The criteria used to establish suitability of soil or soil substitute materials were those contained 
in Table 2 of DOGM "Guidelines for Management of Topsoil and Overburden for Underground 
and Surface Coal Mining" (Leatherwood and Duce , 1988). Potential maximum salvage depths 
were generated for each soil pit pedon description based on field and laboratory data, and the need 
to leave 18 inches in the borrow pits for revegetation. All poor and unsuitable soil horizons have 
been noted and the limitations described. 

EARTHCO Area E Soil Borrow Investigation Page 1 



3.0 Geology and Terrain 

Area E encompasses a wide, gradual sloping drainage bottom north of the slurry ponds. The 
drainage is south-southeast to the Price River. The drainage way is bordered by low hills and 
ridges on th east and west. The parent material for the soils is alluvium dervied mostly from 
sandstone and shale. The soils are deep, fine-grained, and moderately permeable. The flat surface 
of the drainageway is dissected in a few places by runoff from the adjacent hills. 

4.0 Pedon IDescriptions 

Please see Chapter 2, Seventh Sampling Period of November, 1994 submital to the DOGM for 
pedon descriptions . Field froms are found in Appendix A. 

5.0 Soil Chemistry 

The original soil investigation disclosed that most of the subsoils and substrates were not suitable 
for topsoil borrow due to high Exchange Conductivity (EC), Sodium Adsorption Ratio (SAR), and 
selenium values that exceed overburden standards. The deep substrate (8-10 feet) and most of the 
surface soils are suitable as topsoil material. See Appendix B. 

6.0 Topsoil Borrow Potential 

The Guidelines for Management of Topsoil and Overburden for Underground and Surface Coal 
Mining (1988) was used to determine what soil materials were suitable as topsoil material and 
what soil materials were only suitable as fill. The data for determination of soil quality came from 
the soil pit field forms, lab chemical analyses, and location in the terrain. The latter is considered 
when interpretations are required between soil pits on the relative positions of horizons and parent 
material. 

The cutoff is determined by the need to consider only topsoil quality material and to leave eighteen 
inches of topsoil quality soil material in the borrow area for revegetation purposes. See the field 
forms in Appendix A for more detailed pedon descriptions of each pit. 

EARTHCO Area E Soil Borrow Investigation 
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Horizon Depth 

Soil Pit NeicQ-8 
A 0-5" 
BC 5-14" 
C1 14-29" 
C2 29-50" 
C3 50-70" 
C4 70-93 " 
C5 93-122" 

HorizQn Depth 

Soil Pit Neico-9 
Ap 0-4" 
BC 4-19" 
C1 19-28" 
C2 28-50" 
C3 50-72" 
2C4 72-94" 
2C5g 94-123" 

Soil Pit Neico-IO 
A 0-4" 
BC 4-10" 
C1 10-25" 
2C2 25-44" 
2C3 44-60" 
2C4g 60-76" 
2C5g 76-95" 
2C6g 95-120" 

Total Fill 

Hunting Series 

Texture Salvage Depths Acreage Volume 

19.8 210,298 cy 

Ravola Series 

Texture Salvage Depths 

75" ,UTAH a.i~ION OIL, c~~l! 
~ 

fine sandy loam} topsoil salvage 
ING 

fine sandy loam } " " ' ~ 
silt loam * (SAR 13.6) } fill borrow 
sandy loam * (Se 0.16)}" " 
sandy loam * (Se 0.13)}" " 
gravelly sandy loam } fill borrow 

very gravelly loamy sand * (Se 0.11) } seedbed 

72" 
silt loam} topsoil salvage 

14.5 140,331 cy 

silt loam * (EC 20.8, SAR 46.6)} fill borrow 
silt loam * (EC 24.3, SAR 34.1, SeO.11)} fill borrow 
silty clay * (EC 24.2, SAR 30.5, Se 0.19)} " " 
silt loam * (EC 15.0, SAR 14.7, SeO.20)}" " 
silty clay loam *(Se 0.11) } fill borrow 
silty clay loam *(Se 0.14) } seedbed 

silt loam} seedbed 

579,429 cy 

Total Savalgeable Fill (579,429 less 15%) 492,550 cy 
* denotes unsuitable values 

The borrow strategy is to remove the subsoils and some substrate as fill to cover the slurry ponds 
to a depth of two feet prior to topsoiling. Approximately 15 percent of Area E is composed of 
Slickspots which, due to high salt content, do not support vegetation. As the Slickspots are 
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encountered during borrow operations, the material would be transported to the slurry ponds and 
deposited as waste soils to be covered with fill and topsoil the same as the coal slurry. This waste 
material is estimated to be about 86,000 cubic yards. 

The surface horizons or topsoil materials would be removed prior to borrow operations and stored 
in Area E. At the completion of borrowing the stored topsoil materials would be distributed over 
the remaining substrate materials to form the seedbed for revegetation. The depths and amounts 

..l.IJik_~,_j ~_ ..... __ .... _~"'" 

~ "f' ---""""""---"-~" 
J ~ 1 ~ (C (OJ JRZIP(Q) IRJ\A 1fJE JD) I t~FtFECTIVE: 

j

i: FEB 1 8 199,' hIT 
"- -J 

, UTAH DTV'''ION Ou GA A M 
j ~,ND INING 

of topsoil material removed would be: 

Neico-10 4" @ 14.5 ac = 7,796 cy 

Neico-8 14" @ 19.8 ac = 37,260 cy 

Neico-9 19" @ 22.7 ac = 57,974 cy 

The seedbed at Neico-8 would be 14 inches of silt loams over-- i9~ incnes 0 U p.Id M:alye~ 
would range from 7.6 -7.9, the EC values from 1.6 -7.6, the SAR values from 1.7 - 7.1, selenium 
from 0.03 - 0.12 ppm, and the boron below 1.84 ppm. The textures of loam and silt loam and the 
chemical characteristics are all suitable as overburden per Table 2, except 0.12 ppm selenium in 
the surface soils. The resultant seedbed surface level would be 79 inches below grade and six 
inches above the high water table (85 inches, based on data from GW -1 which indicates 
groundwater fluctuations of7.1 to 15.7 feet [DOGM's TA dated 2/9/96, pg. 16]). 

The seed bed at N eico-9 would be 19 inches of fine sandy loam over 29 inches of very gravelly 
loamy sand. The pH values would range from 7.6 - 8.0, the EC values from 1.7 - 9.0, the SAR 
values from 2.4 - 12.3, selenium from 0.04 - 0.11 ppm, and boron is below 1.64 ppm. The soils 
textures and chemical characteristics except for 0.11 ppm selenium in the substrate are suitable 
for overburden per Table 2. The resultant seedbed surface level would be 75 inches below grade 
and 10 inches above the high water table. 

The seedbed at Neico-10 would be 4 inches of silt loam over 19 inches of silty clay loam and 25 
inches of silt loam. The ph values would range from 7.7 - 7.9, the EC values from 4.4 - 6.1, the 
SAR values from 2.5 - 8.0, selenium from 0.08 - 0.14 ppm, and boron is below 2.27 ppm. The 
soils textures and chemical characteristics except for 0.14 ppm selenium in the deep substrate are 
suitable for overburden per Table 2. The resultant seedbed surface level would be 72 inches 
below grade and 13 inches above the high water table. 

The removal of the Slickspots and the unsuitable subsoils and substrates from Area E would result 
in only suitable topsoil materials being in contact with the groundwater and supporting the 
revegetation plant community. The remaining soil materials would actually average less salts than 
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the material previously in contact with the high water table. 

As noted in the general description of the soil pits in the 7th Sampling Period, pages 140-147, the 
pits were excavated to 120 inches below surface and only one pit (NEICO-I0) adjacent to the 
Siaperas Ditch had standing water at 103 inches in the early spring. 

TIN (C(O ~lFO ID\A\ TJE]) 
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APPENDIXB 

SOIL LABORATORY REPORTS 



e Ll , i IFIlD 'FESSIONAL SUIL SCIENTIST 
14 27 \VildwOVu A 
f~o n \ '() llins, CC. 21 

DATE RECEIVED : 04-17-96 i 
DATE REP~TED: 04-23-96 

! Vi . 1 ull I .... r-- ~O ll(l' ... 

Mt. Nebo Scient; .. 
Springfield, UtaJl _ 

'?~ 
RESEARCH SOIL ANALYSIS 

mmhos/cm 

La b Sampi.e ------Paste -----------------m e qll-------------------·_-
# 10 # pH EC Ca Mg Na K 

R75~ () NEICO-8 0-5" 7.6 1.6 6.5 4.9 4.1 2.0 
75 87 NEICO-8 5-14" 7.8 7.6 25.4 42.8 41.7 0.2 
7588 NEICO-8 14-29" 7.8 12.1 25.9 60 .0 106 .6 0.4 
7589 NEICO-8 29-50" 7.9 14.9 19.0 58.4 164 .3 0.6 
7590 NEICO-8 50-70" 7.6 15.5 36.9 60 .0 180 .0 0.7 
7591 NEICO-8 70-93" 8.0 14.1 31.4 90.5 140.6 0.8 
7592 NEICO-8 93-122" 7.9 5.4 27.9 38.7 20.1 0.4 
7593 NEICO-9 0-4" 7.6 1.7 7.5 5.1 6.0 2.0 
759-4 NEICO-9 4-19" 8.0 9.0 24.0 39.5 69 .5 2.8 
7595 NEICO-9 19-28" 7.8 11.9 30.9 58.4 90.7 1.7 
7596 NEICO-9 28-50" 7.7 7.4 29 .9 44.4 42 .0 0.5 
7597 NEICO-9 50-72" 7.8 7.2 11.5 17.3 20.5 0.3 
7598 NEICO-9 72-94" 7.6 6.0 23.0 20.6 32 .6 0.4 
7599 NEICO-9 94-123" 7.9 2.4 10.0 9.0 10 .6 0.2 
7600 NEICO-I0 0-4" 7.7 6.1 30.9 14.8 38 .1 3.1 
760 1 NEICO-I0 4-10" 7.2 20.8 31.9 72.4 336.4 3.1 
7602 NEICO-10 10-25" 8.4 24.3 24 .5 98.7 267.9 1.8 
7(iOJ NE ICO-I0 25-44" 8.2 24.2 29.4 139.8 280 .3 0.9 
760-4 NEICO-10 44-60" 8.2 15.0 29 .9 106 .9 122.0 0.9 
7(lO) NEICO-I0 60-76" 8. 1 9.8 26.9 73 .2 61 .1 0.6 
760(l 1'\E ICO - I0 76-95" 7.9 5.3 28.9 41.9 19 .0 0.4 
7~~~1 Od)S---tw.:' 7.7 4.4 33.9 27.1 13 .8 0.4 

,7f~S NE ICO-Il 0-3" 8.6 38.4 13.0 16.4 52 8.4 11.0 
'1 () 0 9 N E I CO -1 1 3 -16 " 8.9 30.4 2.3 13.2 439 .9 6.4 
76 10 NEICO-12 0-3" 8.4 29.7 20.5 31.3 548 .9 6.9 

-- ----
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SAR 

1.7 
7.1 
16.3 
26.4 
25 .8 
18 .0 
3.5 
2.4 
12.3 
13.6 
6.9 
5.4 
7.0 
3.4 
8.0 

46 .6 
34 .1 
30.5 
14 .7 
8.6 
3.2 
2.5 

137 .8 
158 .2 
107 .9 

Colorado State University 
Soil, Water and Plant Testing Laboratory A 
Natural & Environmental Sciences Bldg - A31 ~ 
Fort Collins, CO 80523 

(970) 491-5061 FAX: 491-2930 

BILLrNG: 

-
--------rng/kg --

Hot 
AB-DTP A EXTRACT Water 

Se B 

0.09 1.84 
0.12 0.40 
0.08 0.50 
0.21 2.23 
0.19 2.33 
0.13 2.44 
0.03 1.11 
0.04 1.64 
0.09 1.55 . 
0.09 2.27 
0.16 1.11 

.. -
0.13 0.82 c::: ~ 

;;t :z 0.09 0.49 ::t:: 

0.11 0.33 u 0 
';2 r;-lm9 0.09 2.27 ;;; 
23 

0.03 1.48 z ! en ; 'n ru CIJ . '"Ii (/ 
0.11 0.86 ~ t"11 ::::g 

~ ~ .(")0 
0.19 2.73 ~ :1 00 .... .J . 

0.20 1.62 ; 
~ 

L~J~~I 
/J 

0. 11 1.57 ~ 
0.14 1.37 ~ ~ ~~ 
0.08 0.80 ~ .-l m 
0.09 1.20 P ~ g ~ 
0.05 2.09 _ r-
0.08 2.20 
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SOIL BORROW INVESTIGAT O~lt lCOJR.IPCO)]R<.,A TlED 

I EFFECTIvE: 
AREA G . --

J FEB 1 8 199c OJi 

I UTAH DIVISION OIL, GAS AND MINING 

To meet the ~equirements of the Mining Reclamation Plan for the i l ing on ~dou n Was 
Plant Facility, sufficient topsoil borrow material must be identified to provide a protective cover 
over the tailings and coal wastes. Approximately 1,034,400 cy of suitable soil material is needed 
to provide a four foot deep cover over the tailings and the revegetation of other facilities. A total 
of eight potential borrow sites (Areas A,B,C,D,E,F,G & miscellaneous sites) were investigated 

1.0 Introduction 

and for various reasons were rejected or became unavailable. 

The large amount of topsoil borrow material required to cover the tailings necessitated a re
examination of several borrow areas. Originally Area G, an area of 195 acres, was evaluated 
based on two adjacent soil pits (Native #1 & #2)(Chapter 2, 5th Sampling Period). The re
examination consisted of investigating six soil pits in addition to information gained on Gerst and 
Stormitt soils during other investigations. The NRCS published Soil Survey of Carbon Area, Utah 

indicated that two soil associations were mapped in Area G. The Gerst-Badland-Stormitt complex 
occurs on the hills and the Persayo-Chipeta complex occupies the lower slopes. 

2.0 Methodology 

Five soil pits were actually excavated out of the six planned for Area G. Two soil pits (G-l&3) 
were located in the hills within the Gerst soil type. Three soil pits (G-2,4 &6) were sited on the 
lower slopes within the Persayo soil type. The Chipeta soil series, identified in Area G by the mat 
saltbush vegetative cover, was not investigated due to its shallow nature and saline-sodic 
character. The soil pits were excavated and investigated on November 19 and 21, 1997. 

The two soil pits previously investigated were located in Gerst soils and reported 15 inches of 
suitable material available for borrow. 

The soil survey was a modified Order I survey to determine the locations and volumes of suitable 
topsoil material. 

The report provides the field notes and horizon descriptions for each of the five pits, a pedon 
description for each pit, and the laboratory data, and calculations on potential borrow material 
in each delineated area. 
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At each site in Area G a backhoe pit was excavated to a depth of 60 inches unless Mancos shale 
was encountered which determined the depth of the pit. The soil pits were investigated in the field 
the same day of excavation so material was fresh and not influenced by exposure to weathering. 

The pit walls were cleaned off with a hand trowel to expose clean material in the pedon. At each 
pit the soil pedon was described and sampled according to current methods and standards of the 
National Cooperative Soil Survey as described in the recently revised Soil Survey Manual (Soil 
Survey staff, 1993 and the revised National Soil Survey Handbook (Soil Survey staff, 1993). 

The following parameters were described, by natural soil horizon, for each pedon description: 

• Horizon symbol, including depth, thickness, and relative position 

• Type and nature of horizon boundaries 

• Soil color (Munsell), both moist and dry 

• Texture (fine earth fraction - < 2mm) 

• Rock fragments content (type and size - [gravel - 2mm to 3 "L[cobble - 3" to 10"], 
[stone - 1 0" to 2'], [boulder - > 2 '], and amouI,lt by volume ___ ~_ 

• Soil structure (type, size, grade) 

• Soil consistence (dry, moist, and wet) 

• Roots (number, size, and depth) 

• Clay films, if present (number, thickness, and Canimw)DIVISION OlL, GA <; AND MINING 

• Effervescence with O.lN HCI (none, slight, moderate, strong, violent) 

• Mottles if present (size,distinctness, color) 

Site information: 
• Existing dominant vegetation 

• Parent material 

• Physiography - landform 

• Relief, if significant 
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• Elevation from topographic maps 

• Slope 
fEB 1 8 19S~ ott!" 

• Aspect 

• Surface erosion condition UTAll DIVISION OIL, GAS AND MINTNG 

• Permeability 

• Depth to saturated zone or ground water if encountered 

• Salts or alkali if present 

• Surface stoniness 

The sample sites, number, and location were plotted on the topographic base field map (Figure 
1). 

A representalive soil material sample was taken from selected diagnostic horizons. These soil 
samples were placed in clean, labeled, polyethylene plastic bags, and kept cool and dryas 
possible. They were immediately shipped to the Inter-mountain Laboratories, Inc. in Sheridan, 
Wyoming. The requested laboratory analysis consisted of: 

• pH (standard units based on saturated paste); 

• Electrical conductivity (EC)- mmhos/cm 25 degrees centigrade 

• Saturation - percentage 

• Soluble magnesium, calcium & sodium (meglliter) 

• Sodium adsorption ratio (SAR) - calculated from soluble K, Mg, Ca, and Na (meqlliter) 

• Phosphate, Potassium - ppm 

• Alkalinity- saturated paste extract, meq/liter 

• Total K nitrogen - percentage 

• Boron - hot water ppm 
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• Selenium - AB-DTP A method ppm 

• Texture - percent clay, silt, sand 

Soil Salvage Suitability 
UTAH Df'. SLON OIL, GAS AND MINING 

The criteria to establish suitability of soil or soil substitute materials we~r~e"'l'ff~os~cMomf~~,4;~~~ 

2 of DOGM "Guidelines for Management of Topsoil and Overburden for Underground and 
Surface CoaLMining" (Leatherwood and Duce, 1988). Potential maximum salvage depths were 

I 

generated for each soil pit pedon description based on field and laboratory data, and the need to 
leave 18 inches in the borrow pits for revegetation. All poor and unsuitable soil horizons have 
been noted and the limitations described. 

3.0 Geology and Terrain 

The knolls and ridges of Soil Borrow Area G are eroded remnants of glacial outwash deposited 
on the Mancos shale fonnations during the Pleistocene. Generally the greatest depths of soil and 
glacial outwash materials are found on the flat tops of ridges and knolls. The underlying shale is 
exposed by erosion on the steep eroded slopes of these knolls and ridges. The Gerst soils are 
found on the ridges and knolls where SOine glacial outwash nlaterial remains and is an influence 
on soil development. Where the glacial outwash material is the main influence on soil 
development Stormitt soils develop. 

The lower slopes and benches are eroded shale material with shallow soils development over the 
weathered shale material. Very little glacial outwash material is present due to the erosion that 
has removed any of this material and dissected the underlying shales. The Persayo and Chipeta 
soils develop on the weathered shale material of these eroded terrains. The paralithic contact for 
both of these soils is 10 to 20 inches which means both soils are very shallow. The Persayo soils 
developed from alluvium and residuum of shale and sandstone while the Chipeta soil developed 
soley on residuum derived from shale. The Chipeta soils were easily distinguished from the 
Persayo soils by the presence of mat saltbush, a plant that grows in strongly alkaline soils. 

4.0 Pedon Descriptions 

The Gerst Soil Series has an A horizon and two to three C horizons. The soils described in the 
investigation generally followed this pattern with some exceptions. 
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Gerst Pedon (G-3) 

A 0-5 inches; dark gray brown (2.5Y 4/2) gravelly sandy clay, 30 percent gravel, very dark 
gray brown (2.5Y 3/2) moist; moderate medium subangular blocky structure; slightly hard, 
firm, very sticky and plastic; common very fine and fine roots; strongly effervescent; 
strongly alkaline; clear wavy boundary. 

C 5-13 inches; gray brown (2.5Y 5/2) gravelly clay, 30 percent gravel, very dark grayish 
brown (2.5Y 3/2) moist; moderate medium subangular blocky structure; hard, very firm, 
very sticky and plastic; few fine roots; strongly effervescent; strongly alkaline; gradual 
wavy boundary. 

Ck 13-21 inches; very gravelly and cobbly clay loam, 40 percent gravels and cobbles, very 
dark grayish brown (2.5Y 3/2) moist; moderate coarse angular blocky structure; very hard, 
very firm, very sticky and very plastic; very few fine roots; disseminated carbonates; 
strongl y alkaline; gradual wavy boundary. 

Cr1 21-36 inches; sandstone cobbles and weathered shale. 

Cr2 36 inches-; weathered shale. 
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The Stormitt Soil Series has an A horizon, two B horizons, multiple C horizons over weathered 
shale and sandstone cobbles as parent material. The Stormitt soils are generally found on the tops 
of mesas and benches versus the Gerst soils which are found on the side slopes. 

Stormitt Pedon (G-l) 

A 0-2 inches; brown (10YR 5/3) gravelly sandy loam, 15 percent gravel, brown (lOYR 4/3) 
moist; weak fine platy structure; soft, friable, nonsticky and nonplastic; few fine roots; 
strol1gly effervescent; slightly alkaline; clear smooth boundary. 

Bl 2-5 inches; dark yellowish brown (lOYR 4/4) loam, 5 percent gravel, brown (10YR 4/3) 
moist; weak medium subangular blocky structure; soft, friable, slightly sticky and slightly 
plastic; few very fine and fine roots; strongly effervescent; strongly alkaline; clear smooth 
boundary. 

B2 5-12 inches; yellowish brown (lOYR 5/6) clay loam, dark yellowish brown (lOYR 4/4) 
moist; moderate fine angular blocky structure, slightly hard, slightly friable, sticky and 
plastic; few fine roots; strongly effervescent; strongly alkaline (pH 8.6); gradual smooth 
boundary. 

C 12-20 inches; light yellowish brown (lOYR 6/4) clay loam, yellowish brown (lOYR 5/4) 
moist; strong medium angular blocky structure; hard, firm, sticky and plastic; few fine 
roots; strongly effervescent; gradual irregular boundary. 

Ck 20-35 inches; pale brown (lOYR 6/3) fine sandy clay, brown (lOYR 5/3) moist; strong 
medium angular blocky structure; very hard, very firm, sticky and plastic; very few fine 
roots; strongly effervescent; disseminated carbonates; clear irregular boundary. 

Cr 35 inches-; weathered shale and some sandstone gravels. 

rLJt'~(COIR<JPO~A TIED 
EFF3CTIVE: 

r~EB 18 1·-,99.......,;:8-C11rl 
L---.- J f 

, TlTAH Dr" 'tON OIL, GAsA:nMtNING I 
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The Persayo soils are very shallow soils with an A horizon and a C 1 and Cr horizons over the 
weathered shale and sandstone parent material. The two profiles of Persayo investigated in Area 
G were quite different; one was shallow and similar to the published pedon description but the 
second was much deeper with mUltiple C horizons. 

Persayo Pedon (G-2) 

A O-S inches; light brownish gray (2.SY 6/2) silty clay loam, 10 percent gravel, very dark 
gray.ish brown (2.SY 3/2) moist; weak medium columnar structure breaking to moderate 
medium subangular blocky structure; slightly hard, firm, nonsticky and plastic; common 
very fine and fine roots; violently effervescent; strongly alkaline; clear wavy boundary. 

C S-8 inches; light brownish gray (2.SY 6/2) very channery clay loam, SO percent channers, 
dark grayish brown (2.SY 4/2) moist; weak fine platy structure breaking to weak fine 
sub angular blocky structure; slightly hard, firm, slightly sticky and slightly plastic; few 
fine roots; violently effervescent; strongly alkaline; clear wavy boundary. 

Cr1 8-12 inches; weathered shale and red-brown shale. rr~~ CC(QJ J~.TPO IF; l~.~ TED 
Cr2 12 inches-; weathered shale. 

EFtiECTI '1::::: 

FER 181998 urn: I 
5.0 Soil Chemistry 

UTAf-I' f. rY'S!ON OTL, GAS A 'n '.fINING 

The soils in Area G are generally very slightly saline and slightly- -tka'tltre<:e--xcep f, tlbstrate 
of the Persayo soils which is more saline (EC = 8.77). The soils are low in phosphates and 
nitrogen as is usually the case with soils in arid climates. The unacceptable selenium value (0.18 
ppm) was found in the substrates at depths greater than 26 inches. The SAR values were less than 
one in the surface and subsoils but up to 14 in the substrate of the Persayo soils. 

Textures vary greatly but clay loam and sandy clay loam are the most common. According to 
Table 2 the topsoil material identified as borrow is rated good due to moderate pH values, low EC 
values and low SAR values. See Table S. 0-1 and Appendix B. 
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Table 5.0-1 Chemical Parameters of Selected Horizons in Area G 

Horizon/ pH EC Satu- Ca Mg Na SAR P K 
Pit # units mmhos/ ration meq/l meq/l meq/l units ppm ppm 

em % 

A-B #1 7.7 0.39 27.0 1.60 0.67 0.98 0.92 0.78 251 

A#2 7.3 2.15 43.5 19.6 0.95 1.20 0.37 1.58 252 

A-C1 #3 7.4 . 0.84 46.4 5.41 0.84 0.76 0.43 0.40 237 

C3 #4 7.7 8.77 39.5 16.2 19.4 59.4 14.1 0.01 119 

B Se 
ppm ppm 

-

0.28 0.02 

0.61 0.02 

0.34 0.02 

1.08 0.18 

Total 
N 
% 

0.06 

0.05 

0.07 

0.03 
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6.0 Topsoil Borrow Potential 

--~ ----- -- ---."'-------_! 
IT~V 'c~/r\1 TO) T/l)'n-, TeD (\ 'lrJE1T\\ 
lL 1 ,'\/, ~ -,Ao)ll.~.!r lJ.1 1I'~Rl Jl lUI 

EFFF{':TIVE: I 

j- _. I 

IFF R 1 8 1998 L11:rj 
I 

The Guidelines for Management of Topsoil and Overburden for Undergrouhd and Surface Coal 
l\.~~_.c.o.._P ~ ...... __ ........ ~ 

Mining 1988 was used to determine what soil materials were suitable as topsoil material and what 
soil materials were only suitable as fill. The data for determination ~f on . ~11Jt'9 2ffieCfte lli ~INJNG 

I 

soil pit field forms, lab chemical analyses (Table 3.0-1), and location ',fthe ~liaf - ~t1f--- ~ _ . 

considered when interpretations are required between soil pits on the relative positions of horizons 
and parent material. 

The cutoff is determined by the need to consider only topsoil quality material and to leave eighteen 
inches of topsoil quality soil material in the borrow area for revegetation purposes. See the field 
forms in Appendix A for more detailed pedon descriptions of each pit. 

Stormitt Series 

Horizon Depth Texture Salvage Depths Acreage Volume 

Soil Pit G-l 17" 5.5 12,570 cy 
A 0'1" -£. gravelly sandy loam 
Bl 2-5" loam 
B2 5-12" clay loam 
C 12-20" clay loam 
Ck 20-35" fine sandy clay 
Cr 35"- weathered shale and sandstone gravels 

Gerst Series 

Soil Pit G-3 3" 0 o cy 
A 0-5" gravelly sandy clay 
C 5-13" gravelly clay 
Ck 13-21 " gravelly and cobbly clay 
Crl 21-36" sandstone cobbles and weathered shale 
Cr2 36"- weathered shale 

Soil Pit G-6 0" 0 o cy 
A 0-3" sandy clay loam 
Cl 3-8" very channery sandy clay loam 
Crl 8-19" weathered shale and clays 
Cr2 19"- partly weathered shale 
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Horizon Depth 

Soil Pit G-2 
A 0-5" 
C 5-8" 
Crl 8-12" 
Cr2 12"-

Soil Pit G-4 
Al 0-2" 
A2 2-10" 
Cl 10-18 " 
C2 18-26" 
C3 26-60" 

Total Salvageable Topsoil 

* denotes lab sample 

Persayo Series 

Texture Salvage Depths 

0" 
silty clay 
very channery clay loam 

i 
I 
I 

r-'-- --

LH~~ 8 1998J om::-
Acreage Volume 
; UTAH DI\lI<;:roN Un. b AS AND MINING 

weathered shale and red-brown shale 
weathered shale 

0" 
gravelly sandy clay loam 
gravelly sandy clay loam 

sandy clay loam 

o 

extremely gravelly sandy clay loam (70% rock) 
gravelly sandy clay loam *(Se = 0.18 ppm) 

o cy 

12,570 cy 

Values in 0 are unacceptable according to Table 2 

The terrain in Area G is composed of a few steep sided-hills and ridges but mostly of dissected 
slopes grading towards the floodplain of the Price River. The Stormitt soils are located on the 
crests of the hills and ridges, and these were the only soils in Area G suitable for borrowing as 
topsoil material. The surface soils are mildly alkaline sandy loams. The subsoils are mildly 
alkaline sandy clay loams or clay loams. The substrate is fine sandy clays with disseminated 
carbonates. 

The Gerst soils are located on the slopes of the hills and ridges as represented by soils pits #3 and 
#6 . The paralithic contact varied from 19 to 21 inches. The surface soils are mildly alkaline 
sandy clay loams or clays. The subsurface soils were very channery or gravelly clay loams. The 
substrates were a mixture of sandstone cobbles, clays and weathered shales. The Gerst soils 
provide only 3 inches of topsoil borrow material. 

The Persayo soils are located downslope from the Gerst soils where weathered shale is the 
predominant parent material. The surface soils are mildly alkaline silty clays. The subsoils are 
very channery to extremely gravelly silty clays. The substrates are weathered shales or gravelly 
clays. The substrate in soil pit #4 had selenium values (0.18 ppm) in excess of the suitable 
standard of 0.1 ppm. Because of the shallow paralithic contact, or the presence of selenium and 
rock fragments, none of the Persayo soils were deemed suitable for borrow of topsoil materials. 
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SOIL DESCRIPTIONS 

JBR FIELD FORM 
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Additional Notes 
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SOIL DESCRIPTIONS 

JBR FIELD FORM 
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APPENDIX B 

SOIL LABORATORY REPORTS 



-
1633 Terra Avenue 

~ .) 2 .~ e '~ ::. t i' 5 I 1997 

pH EC Satur-
Deptns mmhos/cm ation 

:_~:~ k: . Location @ 25°C % 

) , ~':1 77 :3 G-111997-0l 7,7 0.39 27.0 
I ,:'j77'=. G-112197-02 7.3 2.11) 43.5 
i ~~! 78 :~ ~ G-112197-03 7,4 0.84 46.4 
~ ,~ (~7::~ G-l12197-04 7.7 8.77 39.5 
i :;i f :~;; D- 112197-01/A 7.5 0.69 28.8 
~~n:: ~. D-112197-01/B 7.Q 2.43 29.8 
ln784 0-112197-01/C 7.5 2.46 35.3 
1 ~9 7t: 0-112197-02 7.6 1. 91 33.9 
1~9n: D-112197-03 7.4 3,09 48.5 
l't9787 0-112197-04 7,4 3.95 29.7 
149 788 0-112197-06 7,9 0.95 34,8 
H :~ n9 COV-08139l-C-1 7.8 0,58 31.1 
1~97% COV-081397-C-5 7,8 0,39 26,1 
149191 COV-081397-C-6 7,7 0.50 39.1 

lIM 
Inte(' mounto.ln Lo.bo(Qtodes. Inc. 

Sheridan, Wyoming 82801 

Calcium 
meq/l 

1. 60 
19.6 
5,41 
lG .Z 
4.13 
18.9 
20,6 
6.40 
16,0 
2'1. 7 
1. 82 
3.22 
1. 82 
2.26 

JBR CONSULTANTS GROUP 
CEDAR CITY, UTAH 

SITE: WELLINGTON WASH PLANT 

Magnesium Sodium 
meq/l meq/l 

0.67 0.98 
0.95 1. 20 
0,34 0.76 
19.4 59.4 
1.19 O.4 B 
6.04 1. 84 
2.68 2,40 
4.25 5.29 
2.95 10, 7 
6.39 4,27 
0,43 5.09 
0,48 1.26 
0.71 0.55 
0.94 1.15 

S~,R 

0,97 
O. 37 
o n I : .J 

ttl 
0,29 
0lS2 
0.70 
2.29 
3.48 
1. 08 
4. 81 
0.93 
0.49 
0,91 

Sand Si lt 
% % 

34.6 35.4 
7,6 45.4 

11. 6 38.4 
9,6 46.4 

43.6 30.4 
39 .6 36.4 
41. 6 42.4 
43.6 36.4 
9.6 36.4 

30.6 35,4 
21. 6 42.4 
25.6 40.4 
41.6 35.4 
19 .6 37.4 

• 
Tel. (307) 672-8945 

Clay 
0 
-0 

30.0 
47.0 
50.0 
q4.0 
26.0 
24.0 
16.0 
20.0 
54.0 
34.0 
36,0 
34,0 
23.0 
43.0 

Texture 

CLAY LOAM 
SILTY CLAY 

CLAY 
SILTY CLAY 

LOAM 
LOAM 
LOAM 
LOAM 
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9. 9 t h Sample Period 

Introduction 

As requested by suggested by the State of Utah, Division of Oil, 

Gas & Mining (DOGM), soil (coal) samples were taken from the 

reclaimed coal storage area at the Wellington Preparation Plant 

site to explore the potential of acid and toxic properties. The 

9 th Sample Period outlines the methods and results from the 

sampling. 

Methods 

~ A sample design was planned on-site by Robert Davidson (DOGM) and 

Patrick Collins (Mt. Nebo Scientific, Inc.) on January 28, 1999. 

The plan was implemented on February I, 1999 and is explained 

below. 

First, the entire old coal storage area was divided in quarters. 

within each quarter 5 wooden stakes were numbered, flagged, and 

placed in the ground by random methods. At each of these 5 

locations, a backhoe operator dug sample pits to the depth of the 

coal material or until the native soils were reached. 
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The first samples (1-5) were taken in the northwest quarter of 

the coal storage area followed by the southwest quarter (6-10), 

then the southeast quarter (11-15) and finally the northeast 

quarter (16-20). Five additional samples (21-25) were taken at 

regular intervals along the existing berm in the area. This berm 

was previously created using the coal material from the storage 

area. The five samples from each quarter were combined to make 

one composite sample per quarter and one for the berm area (see 

Coal Sample Numbers and Locations below) . 

COAL SAMPLE NUMBERS AND LOCATIONS 

2.22 272 

INCORPORATED 
EFFECTIVE: 

I JAN 05 2000 I 

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



• 

• 

• 

A general sample map was made in the field to show the relative 

position of each sample. Another map is show below to illustrate 

the sample plan. 
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General Sample Map of the Coal Storage Area 

Depth of material at sample locations are shown below. 
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After mixing the soils/coal samples to make composite samples, 

one sample was taken to Soils Lab at Brigham Young University in 

Provo, Utah for most of the parameters to be tested. Another 

sample of each area was sent to Inter-Mountain Lab in Farmington, 

New Mexico to analyze for selenium. 

All parameters requested by the DOGM for this area are shown 

below. Depth of coal material was also recorded at each sample 

location. 

Results 

EC 
pH 
Acid forming potential 
Boron 

Selenium 

Estimated vo l umes based on the average depth of material in each 

sample area are shown below. 

Cl 9.80 0.82 50000 1512.35 

C2 27.00 2.25 50000 4166.67 

C3/C4 33.83 2.82 75000 7831.02 

C5 36.00 3.00 1887 209.67 

TOTAL 137169.70 

* CI-C4 taken from a survey Conducted by Andalex 

Following are the results for the laborator 

the original lab forms. 
JAN O.S 2000 
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Soil and Plant Analysis Lab 
255 WIDB 
Brigham Young University 

• 

' rovo, Utah 84602 
.,01-378-2147 

• 

• 

Name: Mt. Nebo Scientific 
Address:330 E. 400 S. Suite 6 
City, ST, ZIP: Springville, UT 84662 
Date: 2-10-99 

SOIL ID: Wellington Composi te 

C1 
C2 
C3 
C4 
C5 

Customer Sample ID 

2.22 

pH 
7.52 
7.44 
7.52 
7.66 
7.63 

ECX103 

5.20 
6.00 
6.60 
6.60 
7.80 

%S 
0.16 
0.19 
0.19 
0.15 
0.19 

275 

%CaC03 
8.25 
2.34 
4.13 
5.77 
3.36 

AP 
5.00 
5.94 
5.94 
4.69 
5.94 

NP 
82.50 
23.40 
41.30 
57.70 
33.60 

ASP 
77.50 
17.46 
35,36 
53 .01 
27.66 
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Soil and Plant Analysis Lab 
255 WIDB 
Brigham Young University 

• 
"'rovo, Utah 84602 
J01 ~378-2147 

• 

• 

Name: Mt. Nebo Scientific 
Address:330 E. 400 S. Suite 6 
City, ST, ZIP: Springville, UT 84662 
Date: 2-10-99 

SOIL 10: Wellington Composite 

C1 
C2 
C3 
C4 
C5 

Customer Sample ID 

2722 

ppm B 
5.24 
5.08 
5.36 
5.95 
6.53 

276 12/9/99 



lmi Inter.Mountain laboratories, Inc. 
Phone (505) 326·4737 Fax (505) 325·4182 2506 West Main Street, Farmington, NM 8740 1 

• 

• 

• ' ·' 2.22 

February 11, 1999 

Dr. Patrick Collins 
Mt. Nebo Scientific, Inc. 
330 East 400 South, Suite 6 
PO Box 337 
Springville, UT 84663 

Dear Dr. Collins: 

. Attached are the results of the analyses perfonned on the soil samples received by IML 
on February 5, 1999. The samples were labeled Wellington Composite (CI - C5), and 
correspond to IML lab numbers S00778 - 82. The requested analysis foteach was 
selenium (AB _ DTP A extraction). \ 

If you have any questions or comments, please feel free to contact me at 1-800-828~1409. 

Sincerely, 

Eric J Jaquez 
IML - Fannington, NM 

enclosure: analytical report 
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Inte(-mountQln LQbo(Qtories, Inc. 

2506 West Main Street Farmington. New Mexico 87401 

Client Project ID: Wellington Coal 

Date Received: 02/05/99 
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• 
2506 West Main Street 

Client Project I D: Wellington Coal 

Date Received: 02105/99 

Se 
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2.23 SOIL CHARACTERIZATION (R614-301-223) 

2.23 

The soil survey presented in Section 2.22 of this chapter meets the 

standards of the National Cooperative Soil Survey as it is taken from 

the most recent Soil Conservation Service survey of the area 

encompassing the Wellington Plant site • 

7/15/90 

• 



• • 
2.24 SUBSTITUTE TOPSOIL (R645-301-224) 

One topsoil borrow area had been selected previously to be used 

for soils in the revegetation plan (refer to section 3.41). This 

area has been sampled and used on the reclamation test plots 

established in 1984-85. Test results indicate this borrow area 

soil to be of adequate quality for the revegetation plan. 

More recently additional borrow areas have been proposed to 

supply additional cover requirements of the reclamation plan. 

The soils of these areas were sampled in April 1995. Results of 

the field study and laboratory analyses have been added to 

section 2.22 (6/30/95). 

For more information about sUbstitute topsoil and its use, refer 

to Sec. 2.41 of this MRP . 

• 2.24 6/30/95 



2.30 OPERATION PLAN (R614-301-231) 
-----------------------------
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• 2.30 1/27/91 



• 

• 

• 2.31 

stockpile establishment. stockpiles will be deep-gouged to 

enhance water infiltration, to impede erosion, and to reduce 

loss from wind. A berm will be constructed around the base 

of each stockpile to prevent soil loss. Topsoil storage 

signs will be placed on all suitable topsoil material 

stockpiles. 

stockpiles will be surveyed after construction to determine 

depth and volume of materials. A map and cross-sections of 

each pile will be submitted. Topsoil stockpile locations 

will be shown on facilities maps. 

231.200 - Topsoil and Substitutes 

Topsoil was stockpiled when the Wellington Coal Load-out 

Facility was constructed. Four topsoil stockpiles have been 

constructed from past activities in the permit area. Three 

of the stockpiles were created in 1989 when the main access 

road to the plant was constructed for Genwal Coal Company. 

Locations of the three piles are shown on Dwg. 4067-6-9A. 

Plan views and volumes of Topsoil Stockpiles 1, 2 and 3 are 

shown on Dwgs. 4067-6-18, 4067-6-19, and 4067-6-20, 

respectively. As part of the reclamation effort for the 

facilities area at the Wellington Preparation Plant, Topsoil 

stockpiles Nos. 1 and 2 were relocated and added to Topsoil 

3 
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• 2.31 

stockpile No.3 in November 1998. Total volumes of the 

three stockpiles were as shown on the aforementioned drawing 

follows: 

Topsoil Stockpile No.1 = 
Topsoil Stockpile No. 2 = 
Topsoil Stockpile No. 3 = 

665.5 cubic yds. 
860.9 cubic yds. 

1575.3 cubic yds. 

New Topsoil Stockpile No.3 = 3101 .7 cubic yds. 
(includes Topsoil Stockpiles 1, 2, & 3). 

A new survey was made of the new Topsoil stockpile No. 3 

after it was enlarged. Current volume of this stockpile was 

estimated by the survey to be 2,445.0 cubic yards. A figure 

that shows a typical section, plan view and volume the new 

stockpile is shown in Appendix F of the MRP. 

The areas from which the topsoil was removed was seeded in 

December 1998 with the following approved (final) seed mix . 

Final Seed Mixture for Areas Where 
Stored Topsoil Stockpiles 1 & 2 Were Removed 
(near main access road) 
Atriplex -Hilaria Rate/acre 
(Available seeds only) 

Atriplex confertifolia 6.00 

Ceratoides lanata 6.00 

Chrysothamnus nauseosus 0.50 

Artemisia nova 0.25 

Atriplex canescens 6.00 

Atrip/ex corrugata· 

Ephedra viridis 4.00 

Sphaeralcea coccinea 1.00 

Helianthus annus·· 4.00 

Unum lewisii·· 2.00 
Melilotus officina/is 3.00 

Bouteloua gracilis 1.00 
Hilaria jamesii 4.00 
E/ymus trachycau/us 4.00 

Stipa hymenoides 3.00 

TOTALS 45.00 

* Seeds not available 

**Substitute species (approved by DOGM) 

4 

# Seeds/ff 

8.82 

7.58 

4.59 

5.21 

7.58 

2.30 

11.48 

5.33 

12.76 
17.91 

16.32 
14.60 
14.69 

12.95 

152.14 
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• 2.31 

The new Topsoil stockpile No. 3 was seeded with the 

following (approved) interim seed mix in December 1998. 

Interim Seed Mixture For Topsoil 
Storage Pile (Near Coarse Refuse Pile) 
Interim Mixture 

Rate/acre # Seeds/ft2 

Atriplex canescens 4.00 5.05 

Unum lewisii 2.00 12.76 

Me/ilotus officina/is 2.00 11.94 

Medicago sativa 2.00 9.64 

Elymus junceus 4.00 16.07 

Agropyon cristatum 6.00 27.55 

Sitanion hystrix 2.00 8.82 

Elymus /anceo/atus 6.00 21.21 

Totals 28.00 113.04 

* * * (Broadcast seeding rates) 

The fourth topsoil stockpile (No.4) was created previously 

when the coal cleaning plant was in operation. Volume of 

this pile is 2,490 cu. yds. For a survey of Topsoil No. 4 

including cross-sections, contours, slopes, volumes and raw 

data, refer to Appendix F. 

suitable topsoil substitutes will be used to amend the 

topsoil deficiency. These SUbstitutes will be discussed in 

Section 2.33 (R614-301-233) of this plan . 

5 
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231.300 

After topsoil materials have been redistributed for 

revegetation, a soil sampling program to identify soil 

fertility problems and determine necessary soil amendments 

will be carried out. The same parameters as addressed in 

section 2.31 (231.100) will be analyzed. If indicated, 

nutrients and amendments such as fertilizer, organic 

material, gypsum or lime will be incorporated into the 

redistributed soils with the appropriate equipment. Exact 

type and amount of such amendments will be determined after 

consultation with the Division. 

After revegetation, plant growth will be observed for 

evidence of nutrient deficiencies. Additional nutrients 

will be added during the revegetation monitoring period if 

conditions indicate their need. 

231.400 

construction of new topsoil material storage areas is 

discussed under section 2.31 (231.100) . There are currently 

four topsoil material stockpiles in the approved permit 

6 INCORPORATED 
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area. Locations of these stockpiles are shown on Dwgs. E9-

3341 and 4067-6-8B. Three topsoil stockpiles were built 

during construction of the main access road in 1989. 

Locations of these topsoil stockpiles are show on the 

General Facility View and Soil Sample Location Drawing (Dwg. 

No. 4067-6-8B). For as-built topsoil stockpile drawings 

showing contours, heights, cross-sections, and volumes refer 

to Dwgs. 4067-6-18, 4067-6-19, 4067-6-20 and Appendix F. As 

mentioned previously, topsoil Stockpiles Nos. 1 and 2 were 

relocated and added to Topsoil Stockpile No. 3 in November 

1998 (see section 231.200 and Appendix F) . 
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~ 2.32 TOPSOIL AND SUBSOIL REMOVAL (R614-301-232) 
------------------------------------------

232.100 

All topsoil materials will be removed as a separate layer from the 

area to be disturbed and segregated. Soil materials determined 

unsuitable for vegetation growth will not be removed with or 

stored with suitable topsoil material. 

232.200 

• Where topsoil materials are of insufficient quantity or of poor 

quality for sustaining vegetation, substitute materials approved 

by the Division in accordance with R614-301-233.100 will be 

removed as a separate layer from the area to be disturbed, and 

segregated. 

232.300 

If the topsoil material is less than six inches thick, the 

operator may choose to remove the topsoil material and the 

unconsolidated material immediately below it, and treat the 

mixture as topsoil. 

~ 
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2.32 

232.400 

This section is not applicable to the Wellington site. 

232.500 

Subsoil Segregation. If found necessary, DOGM may require 

that the B horizon, C horizon, or other underlying strata, 

or portions thereof, be removed and segregated, stockpiled, 

and redistributed as subsoil in accordance with the 

requirements of R645-301-234 and R645-301-242 if it finds 

that such subsoil layers are necessary to comply with the 

revegetation requirements of R645-301-353 through R645-301-

357. 

232.600 

All topsoil material to be removed will be done so after the 

vegetative cover has been removed (unless the vegetation is 

determined to be beneficial in adding soil nutrients to 

stored topsoil materials and is to be removed with the 

topsoil material), but prior to any other surface disturbing 

activities taking place. 

2 9/24/93 
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232.700. 

The requirements of R645-301-233 will be fulfilled with 

regard to the use of sUbstitute soil materials unless no 

available substitute material can be made suitable for 

achieving the revegetation standards of R645-301-356, in 

which event the operator will, as a condition of the permit, 

import soil material of the quality and quantity necessary 

to achieve such revegetation standards • 

3 9/24/93 
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2.33 TOPSOIL SUBSTITUTES AND SUPPLEMENTS 

One topsoil borrow area had been selected previously to be used 

for soils in the revegetation plan (refer to section 3.41). This 

area has been sampled and used on the reclamation test plots 

established in 1984-85. Test results indicate this borrow area 

soil to be of adequate quality for the revegetation plan. 

More recently additional borrow areas have been proposed to 

supply additional cover requirements of the reclamation plan. 

The soils of these areas were sampled in April 1995. Results of 

the field study and laboratory analyses have been added to 

section 2.22 (6/30/95) . 

For more information about sUbstitute topsoil and its use, refer 

to Sec. 2.41 of this MRP . 

2.33 6/30/95 
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The Midterm Review (9/23/92) suggested incorporating an 

organic amendment in the reclamation plan for the entire 

area to improve water holding capacity and fertility. An 

organic amendment was used in the earlier test plots with no 

significant differences apparent in the 1991 sampling. 

However, as noted above, the test plots may show different 

results in 1994 when compared to 1991. Therefore, the 

operator will analyze differences in OM on the existing 

plots in 1994, then based on the results, incorporate 

additional (possibly different) OM in the proposed renovated 

Coarse Refuse test plot. Sampling beforehand, followed by 

data analyses seems logical before incorporating OM in the 

plan for the entire area . 

2 12/10/93 
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Soil Sampling 

2.33 

Final reclamation suitability of the existing mine wastes 

and proposed topsoil sUbstitutes have been questioned by 

DOGM. Additional soil sampling have also been recommended 

by DOGM and committed to by the operator in the summer of 

1994. 

This soil sampling was initiated in April 1994 and was 

implemented in several areas at Wellington as an attempt to 

respond to comments by DOGM. The areas sampled include the: 

a) Coarse Refuse, b) Coarse Slurry, c) Slurry Ponds, d) 

Borrow Area, and e) native soils. The sampling plans and 

parameters to be analyzed have been conferred to DOGM prior 

to implementation. 

In addition, DOGM has recommended vegetation sampling of the 

existing test plots and reference areas to be done in the 

summer of 1994. This sampling will also be done . 

3 5/2/94 



• 2.34 TOPSOIL STORAGE (R614-301-234) 

234.100 - 234.240 

All suitable topsoil materials that are not immediately 

redistributed will be stockpiled until needed for final 

reclamation. Stockpiles will be placed on a stable surface as 

near to the disturbance area as is practical. These materials 

will not be moved until required for redistribution unless 

approved by the Division. The slopes of the stockpiles will not 

exceed 2h:1v. Depth of stockpiles will be kept to a minimum, 

preferably not to exceed five feet. Stockpiled topsoil materials 

• will be protected from contaminants and unnecessary compaction. 

Topsoil material stockpiles will be protected from wind and water 

erosion by seeding with an approved seed mix (see Revegetation 

Plan, Section 3.40) in the late fall planting season following 

stockpile establishment. Straw mulch at a rate of 2,000 pounds 

per acre will be applied and anchored by crimping or covered with 

anchored-netting to prevent wind loss. A berm will also be 

constructed around the base of each stockpile to prevent soil 

loss. Topsoil storage signs will be placed on all suitable 

topsoil material stockpiles. 

• Stockpiles will be surveyed after construction to determine depth 

and volume of materials. Maps and cross-sections of each pile 

2.34 1 1/27/91 
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2.34 

will be submitted. Topsoil stockpile locations will be shown on 

facilities maps . 

2 1/27/91 
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2.40 RECLAMATION PLAN (R645-301-240) 

PREFACE: A RECENT HISTORY OF SUBMITTALS 

2.40 

A revegetation plan was written and submitted to the 
DIVISION OF OIL, GAS, & MINING by MT. NEEO SCIENTIFIC, 
INC. in a earlier submittal (12/1/91). Subsequent to 
that submittal, DOGM required a revision of the bond 
estimates submitted for reclamation at Wellington (see 
Appendix J, May 1993). with few exceptions, one of the 
constraints of the bond estimates (as required by DOGM) 
was that it needed to be based on an earlier, 
"previously approved" version of the reclamation and 
revegetation plan. This made the proposed 12/1/91 
revegetation plan incompatible or inconsistent with the 
reclamation procedures that could be used to estimate 
the bond. 

Another plan submitted' (dated 12/10/93) was written to 
make the revegetation techniques and cost estimates 
used for bond estimates of the reclamation plan 
consistent with the reclamation and revegetation plans 
described in other sections of the plan. 

Later, the MidTerm Review process by DOGM suggested 
changes in the plan or additional evidence that the 
current plan would be effective (2/18/94). At that 
time additional soils and vegetation sampling was 
recommended. 

Supplementary soils and vegetation sampling was 
conducted in the growing season of 1994. Results from 
that sampling influenced the revised revegetation plan 
(11/10/94). Appendix J was also been updated 
(11/10/94) as an attempt to maintain consistency. 

The Division maintained that results from the 1994 
samples suggested that an increase of SUbstitute 
topsoil would be necessary for revegetation success. 
Therefore, a study was conducted in 1995 to locate 
additional borrow areas for cover. The study results 
have been included in the MRP and the reclamation plan 
was again revised, including reclamation costs in 
Appendix J (6/30/95). 

1 6/30/95 

.) 
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Soils 

A soil survey was conducted at the two sites to be disturbed on July 17 and August 12, 1997. The wash 
plant site would be located on the old test plot site where various repetitions of topsoil and coarse coal 
refuse were applied to determine affects on revegetation. The upper disturbed area is situated on a small 
knoll that may have been altered in the past by removal of the soil materials. All soil surveys were 
conducted in accordance with standards of the National Cooperative Soil Survey. 

The test plots consist of 6-12 inch layer of topsoil over coarse coal refuse or areas of topsoil over the 
abandoned coal fines. Pits were dug to obtain samples of the topsoil and coarse coal refuse for analysis in 
the lab according to Table 1 in Guidelines For Management of Topsoil and Overburden 1988. No profile 
descriptions were obtained other than to note the thickness of the material examined. Generally the topsoil 
materials were loams about 9-10 inches thick on the 12 inch applications and 3-5 inches on the 6 inch 
applications. The topsoil materials could be salvaged (about 1310 cy based on average depth of7.5 inches 
over 1.3 acres) if lab analysis indicates suitability with all parameters tested (Table 2.40-1). Topsoil 
materials will not be salvaged due to Boron levels (12-14 mglKg) which is in excess of DOGM' s 
guidelines. 

The upper disturbed area is a Gerst soil that apparently has had the upper horizons removed or disturbed in 
the past as the depths to the underlying Mancos shale were uncharacteristically shallow. Four pits were 
excavated to 60 inches and profile descriptions obtained, all are indicated below. Pits # 1 & #2 are located 
on top of the knoll adjacent to the pad for the flotation cells while pits #3 & #4 are located on the slopes 
below the pad (Figure 2.40-1). A line on this map delineates undisturbed soils from the coal refuse. The 
data from the pits indicate about five inches of salvageable topsoil wouid be available on the 8000 sq. ft. 
flotation pad or approximately 124 cy of topsoil materials to be stored at the north stockpile. A soil pit, 
COVOL #5, is located at the slurry feed tank pad (approximately 1,600 sq. ft.) at the toe of a 

lower slope. About 12 inches of salvagable topsoil (59 cy) was removed and stored at the 
stockpile to the north. Therefore, the total volume of soil removed and stockpiled is (124 cy + 59 
cy) 183cy. There will be no topsoil salvage on the access road or on the steep slopes below the flotation 
cell site. See Appendix for field forms and lab analysis reports. 

Soil salvage will be done using a small dozer to carefully remove the upper five (or 12) inches. This 
material will be loaded into trucks and taken to the top of the stockpile north of the coarse refuse pile. A 
third party will ensure quality control during salvage operations. For final reclamation, l' of topsoil from 
Borrow Area "B" will be placed, as previously described, with either scrapers or small dozers and pocked 
a few inches deep prior to revegetation. 

Because of the paucity and poor value of the Gerst series topsoils at the site, an interim revegetation test 
program wil1 be instituted on the construction fill materials. Hand methods will be employed on the small 
sites available during operations. The revegetation steps include: 

1. Digging and turning the fill materials to relieve compaction 
2. Grade the seedbed to provide for moisture retention - pocked or gouged 
3. Mulching with chopped green alfalfa hay at two tons per acre 
4. Fertilize with phosphate and nitrogen rich fertilizer 
5. Broadcast approved seed mix at the established rate 
6. Rake the mulch, fertilizer and seed into the fill mate~iarstifficient to ceve~:-w.ith nineral soil. 

Tables 2-6,2-7 and page 122 in the ~urrent MRP.have che~ib!'W~' (C l1~~£qii>l(~r~~-!\ol j\tb~~soils in ~he 
borrow areas suffiCIent to characterIze any substItute topsoIl materIals , .. ab.~~2" t410 ~2 haM. ti~l.Wb flalysls 

J 
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Gerst Soil Series 

Ap 0-3 inches; grayish brown (2.5Y 5/2) gravelly fine sandy loam, (15 percent gravel) dark grayish brown 
(2.5Y 4/2) moist; moderate medium subangular blocky structure breaking to weak thin platy structure; 
slightly hard, firm, slightly sticky and slightly plastic; few fine roots; strongly effervescent; clear irregular 
boundary. 

A 3-5 inches; grayish brown (2.5Y 5/2) fine sandy clay loam, very dark grayish brown (2.5Y 3/2) moist; thin 
platy structure; hard, firm, sticky and plastic; few fme roots; strongly effervescent; moderately alkaline (pH 
7.9); clear wavy boundary. 

C 1 5-17 inches; grayish brown (2.5Y 5/2) channery clay loam, dark grayish brown (2.5Y 4/2) moist; massive, 
hard, firm, very sticky and very plastic; 50 percent shale fragments; strongly effervescent; gradual wavy 
boundary. 

Cr 1 7 inches- partly weathered Mancos shale. 

(The diagnosed A horizon may be the undisturbed portion of the pristine A horizon) 

Ap 0-5 inches; grayish brown (lOYR 5/2) very gravelly fine sandy loam, (25 percent gravel and 15 percent 
sandstone cobbles)dark grayish brown (10YR 4/2) moist; moderate medium angular blocky structure; 
slightly hard, slightly friable, slightly sticky and nonplastic; many fine and few medium roots; strongly 
effervescent; clear irregular boundary. 

Cl 5-10 inches;(very)channery dark brown (10YR 4/3) silt loam, dark grayish brown (10YR 4/2) moist; 
massive, soft, friable, very sticky and very plastic; very few fine roots; 50 percent shale fragments, 10 
percent sandstone rocks; strongly effervescent; moderately alkaline (pH 7.9); disseminated calcium 
carbonate; clear wavy boundary. 

Cr 10 inches- partly weathered Mancos shale. 

Pit #3 

A 

Cl 

C2 

CR 

2.40 

0-5 inches; very dark grayish brown (2.5Y 3/2 moist) gravelly loam; weak medium angular blocky 
structure; soft, very friable, sticky and plastic; common fine and few small roots; (15 percent gravels, 15 
percent cobbles)strongly calcareous; clear smooth boundary. 

5-10 inches; dark grayish brown (2.5Y 4/2 moist) clay loam; moderate fine platy structure breaking to small 
angular blocky structure; hard, firm, sticky and plastic; commonl iQ.r ~nd few medium roots; strongly . 

, I JI ~ I I II • 

calcareous; clear smooth boundary. 1~ J ~ 1. I " , .' • .i,. 'H~~lU) 
ur \ ::c ~n' '. 

r---.,~... . 
~ , 

J OCT 091997 - .... ....,. ... ~~~~ 

10-18 inches; clay; massive structure; partly weathered shalel
• 

18 inches- shale and partly weathered shale. 

Ib 



Pit #4 

A 0-3 inches; brown (lOYR 4/3 moist) cobbly loam; weak medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; few fine roots; 20 percent cobbles; strongly calcareous; clear 
smooth boundary. 

AC 3-7 inches; cl8fk)ellovvish brown (lOYRl.5L3l4l4moist) very gravelly sandy loam; weak small subangular 
blocky structure; soft, very friable, slightly sticky and slightly plastic; common fine and few medium 
roots;( 40 percent gravels) strongly calcareous; clear smooth boundary. 

Cl 7-13 inches; yellowish brown (lOYR 5/4) gravelly sandy loam; massive structure; loose, loose; common 
fine roots; (20 percent gravels, 15 percent cobbles)gradual smooth boundary. 

C2 13-36 inches; clays and partly weathered shale. 

Cr 36 inches- shale. 

(The A horizon is 0' 6" at another adjacent site so differentiation from AC may be part of the continum. 

\ 

Table 2.40-1 Physical and Chemical Analyses of Test Plot Soils 

Sample pH 
units 

topsoil #1 7.92 

topsoil #2 7.85 

coarse 7.60 
refuse #1 

coarse 8.14 
refuse #2 

refuse #1 7.50 

refuse #2 6.60 

topsoil sample 0-10" 
coarse refuse 10-27" 
refuse 27"-

EC 
mhos/em 

2,621 

4,193 

2,666 

5,757 

2,834 

4,596 

SAR Alkalinit Total N 
y mg/Kg 

mg/Kg 

0.49 108,000 1,540 

1.47 108,000 1,510 

1.04 17,600 4,670 

1.69 28,700 <202 

3.26 13,600 5,700 

0.66 1,650 4,320 

Table 2.40-2 Physical and Chemical Analysis of Gerst Soil Pits 

Sample pH EC SAR Alkalini Total N Roek 
units mhosl ty mg/Kg 0/0 

em mg/Kg 

Sol. Na SE B 
mg/L mg/Kg mg/Kg 

43 <0.8 14 

93 <0.8 12 

124 <0.8 33 

197 0.9 62 

441 <0.8 38 

165 1.1 40 

CA Mg K Na OC 
mg/L mg/L mg/L mg/L mg/Kg 

.-- .1.' " , 

141 y ,~ \ 1,. 1 1l l 
... 

Pit #1 7.89 872 1.66 60,400 997 12.9 1. ~4 L '\ 127 ~ - 6.4 . 159 9,110 
l -, r 

Pit #2 7.92 

composite samples 0-10" 
2.40 

160 0.51 50,200 589 58.5 ~ 
i 

1c 

~ "-'" "'" I"" """11\ 

27 r-, -1-9 -- 0.4 l4 7;460 
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INTRODUCTION 

Subsequent to the submittal of the "PREFACE" (Sec. 2.40) and the 

following Sec. 2.41 (12/10/93), DOGM responded "MID-TERM REVIEW 

DEFICIENCIES RESPONSE" (2/11/94). In those deficiencies the 

current proposed depths of cover in the reclamation plan were 

questioned. A soil sampling program was initiated in April 1994 

at Wellington as an attempt to address concerns by DOGM, 

including sampling in the borrow area. Analysis results for the 

new soil sampling may dictate a change in the depth of cover 

required at each disturbance type at Wellington. This could also 

change the requirements of the borrow area quantities. 

Therefore, the deficiencies concerning which borrow areas will be 

used and postmining topography of them will be addressed in the 

next submittal when the new soil analyses have be scrutinized. 

2.40 2 5/2/94 
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2.42 • 

• 

• 2.42 

SOIL REDISTRIBUTION (R645-301-242) 

242.100 Topsoil Materials Removed 

Topsoil materials removed will be redistributed in a manner 

that: 

1) achieves an approximately uniform and stable 
thickness consistent with the approved postmining 
land use contours, and surface-water drainage 
systems; 

2) prevents excess compaction of the materials; 

3) protects the materials from wind and water erosion 
before and after seeding. 

242.200 Treatments Before Redistribution 

Before redistribution of the materials that were removed, 

the regraded land will be treated as necessary to reduce 

potential slippage of the redistributed material and to 

promote root penetration. If no harm will be caused to the 

redistributed material and reestablished vegetation, such 

treatment may be conducted after the material is replaced. 

Compacted soils in the surface facilities area will be 

ripped to a depth of 12 inches before receiving topsoil. 

For more details, refer to Appendix J. Furthermore, other 

soil treatments are explained in Sec. 2.41, Sec.3.41 and 

Appendix J of the MRP. 

12/10/93 
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• 2.42 

As suggested in the reclamation plan, it is anticipated that 

not all areas will need compaction relief by soil ripping of 

final regraded surfaces. Reasoning for this lies in the 

fact that much of the area will be covered by borrow 

material with suitable textures and appropriate methods of 

regrading. 

In the areas that are not proposed for ripping at the time 

of final reclamation, bulk density tests of the regraded 

soils and spoils will be conducted. Prior to conducting 

these tests, the quantity and methodologies will be 

submitted to DOGM for approval . 

2 5/2/94 



• 

• 

2.43 SOIL NUTRIENTS AND AMENDMENTS (R645-301-243) 

Soil nutrients and amendments are proposed for final reclamation. 

The nutrients and amendments will be applied to the initially 

redistributed material when necessary to establish vegetative 

cover. Soil sampling and analyses will be conducted subsequent 

to grading and topsoil redistribution (see Sec. 2.31, 231.300). 

Also refer to Sec. 3.41 for topsoil handling and revegetation 

details. 

Soil Sample Plan for Final Reclamation 

As mentioned above, soil sampling will be conducted following 

grading and topsoil redistribution. Initially, soil sampling 

will be implemented at a minimum frequency of 10 acres on the 

disturbed area. A composite sample will be blended with 6", 12", 

24" and 48" depths (or to bedrock). 

Sample results will be shown to and discussed with DOGM. 

Generally, performance standards will follow Table 2 [DOGM's 

"Guidelines for Management of Topsoil and Overburden For 

Underground and Surface Coal Mining", Leatherwood and Duce (April 

1988)]. If any "problem areas" are found from the laboratory 

analysis results, additional sampling will be conducted in that 

2.43 1 12/10/93 
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• 

area where the problems seem to have occurred. The sample plan 

will be reviewed and discussed by DOGM and the operator at that 

time, but subsequent sampling would be conducted at a 1 acre 

frequency at depths 12", 24" and 48" if determined appropriate. 

These samples would be segregated (not combined) for analyses. 

This would localize the problem areas so mitigation measures 

could then be taken. 

2.43 2 12/10/93 



2.44 

• 

• 2.44 

SOIL STABILIZATION (R645-301-244) 

All exposed surface areas will be protected and stabilized 

to effectively control erosion and air pollution. 

Suitable straw or hay mulch at the rate of 2 tons/acre and 

other soil stabilizing practices will be used on all areas 

that have been regraded and covered by topsoil or topsoil 

sUbstitutes (see Appendix J, Item 3.00 and Sec. 3.41). This 

will be done as close to seeding as possible at the time of 

final reclamation. If erosion does occur in the interim 

between seeding and mulching, it will be repaired to meet 

final performance standards . 

Rills and gullies that form in areas that have been regraded 

and topsoiled and which either disrupt the approved 

postmining land use of the reestablishment of the vegetative 

cover or cause or contribute to a violation of water quality 

standards for receiving streams will be filled, regraded or 

otherwise stabilized • 

12/10/93 



• 2.50 PERFORMANCE STANDARDS (R614-301-250) 

• 

• 2.50 

-----------------------------~------

All topsoil, subsoil, and topsoil sUbstitutes or supplements 

will be removed, maintained and redistributed according to 

the plan given under R614-301-230 and R614-301-240. 

All stockpiled topsoil, subsoil and topsoil substitutes or 

supplements will be located, maintained and redistributed 

according to plans given under R614-301-230 and R614-301-240. 

12/1/91 


