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APPLICATION FOR PERMIT CHANGE

u Title of Change:

Permit Number:

ACT/007/038

Mine: Williow Creek/Blackhawk

Corp.

Permittee: Cyrpus Plateau Mining

Description, include reason for change and timing required to implement:

O Yes O Neo 8. Permit change as a result of a Violation? Violation #
O Yes 0 No 9. Permit change as a result of Division Order? D.Q. #
O Yes O No 10. Permit change as a result of other laws or regulations or policies? Explain:
L] Yes O No 11. Does the permit change affect the surface landowner or change the post mining land use?
1 Yes 1 No 12. Does permit change require or include collection and reporting of any baseline information?
(H] Yes O No 13. Could the permit change have any effect on wildlife or vegetation outside the current disturbed area?
0 Yes a No 14. Does permit change require or include soil removal, storage or placement?
DYes | ONo 15. Does permit change require or include vegetation monitoring, removal or revegetation activities?
O Yes O No 16. Does permit change require or include construcﬁon, modification, or removal of surface facilities?
0O Yes O No 17. Does permit change require or include water monitoring, sediment or drainage control measures?
O Yes O No 18. Does permit change require or include certified designs, maps, or calculations?
0O Yes [0 No 19. Does permit change require or include underground design or mine sequence and timing?
0O Yes 0 No 20. Does permit change require or include subsidence control or monitoring?
{1 Yes 1 No 21. Have reclamation costs for bonding been provided for any change in the reclamation plan?
O Yes O No 22. Is permit change within 100 feet of a public road or perennial stream or 500 feet of an occupied dwelling?
0O Yes 0 No 23. Is this coal exploration activity?
Q Attach 12 complete copies of proposed permit change as it would be incorporated into the Mining and Reclamation Plan.
! hereby certify that 1 am a respousible official of the applicant and that the information contained in this application is trye
'nd correct to the best of my information and belief in all respects with the laws of Utah in reference to commitments,
wndertakings, and obligations, herein.
Signed - Name - Position - Date
Subscribed a9 sworn (g before me 5 day of e
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properties outlined in the UDOGM Topsoil Guidelines. The location of these soils sample
locations, three of which were located in undisturbed soils and 10 in disturbed soils are
identified on the Facilities Area Soils Map, (Map 4), as 1995 Soil Sample Locations,

3.1.1.6 Prime Farmland Investigation

Several previous investigations have been conducted for the permit area to determine whether any prime
farmlands exist in the area. Each of these investigations involved formal consultation with the USDA-SCS.
The initial determination, included in PRCC’s Mining and Reclamation Permit application, was provided by Mr.
George D, Mc¢Millan, USDA-SCS State Conservationist in a letter dated July 16, 1979. This letter concluded
that, based upon the absence of any irrigation, and excessive slopes, no prime farmlands existed in the area
corresponding to Townships 12 & 13 South, Ranges 8, 9 and 10 East. A second negative determination for
prime farmlands in the permit area was issued in connection with the permitting efforts for the CGCC Permit
submitted to UDOGM in February 1991. The CGCC permit application contains a letter dated May 21, 1991
from Mr, Ferris P. Allgood, USDA-SCS State Soil Scientist, stating that due to the excessive amount of rock
fragments, high erodibility and lack of a reliable source of irrigation waters for lands within the CGCC Mine
Permit area, the soils within this area are excluded from consideration as important farmlands. Confirmation
of these negative determinations was included in the findings documents issued by UDOGM for both permit
applications and documentation is provided in Exhibit 5, Soils Information,

Since the limitations which exclude these soils for consideration as prime farmlands still exist, and all surface
disturbance associated with the mining and reclamation activities will occur on either previously disturbed areas
or on slopes greater than ten percent, UDOGM is requested to reaffirm the negative determination regarding
the presence of prime farmland soils in the permit area.

3.1.2 Site-Specific Soils Information

Two soils maps have been prepared for those areas potentially affected by the mining and reclamation activities,
reflecting different levels of detail.

The Regional Soils Map, (Map 3) shows the soils mapping units as identified and mapped by the USDA-SCS
Soils Survey for the entire mine permit area. This regional map reflects an Order I soils survey with soils
mapping at a scale of 1 inch equals 2,000 feet. The legend on this map identifies all soil mapping units found
within the proposed permit area, with the individual mapping units consisting of both soil associations and soil
complexes. To the extent possible individual soil associations are identified, however, where individual soil
series are so intermingled that it was not practical to map them separately, the corresponding mapping units may
reflect a complex of similar associated soil types.
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Summary - Undisturbed Soils

According to Table 4.2-1, Soil Recovery and Storage Plans, included in Section 4.2.1.2, General Soil
Availability and Handling Requirements, a total of 6.7 acres of new disturbance will result from the
proposed mining and related activities. When the proposed disturbance area is superimposed on the soils
map, it can be calculated that 4.7 acres or 70.2 percent of the ne disturbance will occur on Soil Mapping
Unit 107, the Shupert - Winetti Complex; 1.5 acres or 22.4 percent will be on Soil Type 121, the
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+ jlla - Rock Outcrop - Gerst Complex; and 0.5 acres or 7.4 percent will be on Soil
Type 7}, Pathead - Curecanti Family Association. The originally projected impacts to Soils Mapping
Uttt 63¢in the vicinity of the proposed mine water tank area will not occur because subsequent mapping

cry b 6;[ the) 1996 soxls pits, where four different pits (WC96-1, WC96-3, WC96- 6 and WC96-12) were
-7t establ shed in this same area, it can be concluded with certainty that this previous determination was

cbrre t. Soils Mapping Unit 107 contains two taxonomic soil series, the Shupert and Winetti soils.
Accot ding to the 1988 SCS Soil Survey the greatest difference between these two soils is in their rock
fragment content. Shupert soils contain 0 to 15 percent rock fragments while Winetti soils contain
between 35 and 60 percent rock fragments. Since all of the four soil profiles contain greater than 15

ST gercent rock fragments, these soils clearly correspond to the Winetti soil phase of this Soils Mapping

Unit.

According to the USDA-SCS Soil Survey, the Wineiti soils correspond to the Loamy Bottom ecological
or range site. Forage production of this soil is reported to be 1,000, 1,500, and 2,000 pounds of air dry
forage per acre for unfavorable, average, and favorable precipitation years, respectively. A comparison
of the site conditions for the Willow Creek Mine area indicate that soils in Mapping Unit 121 correspond
with the Travessilla series with major inclusions of Rock Qutcrop. Vegetation in the Travessilla Soil
Type corresponds to the Upland Very Steep Shallow Loam (Pinyon-Utah Juniper) woodland site.
Potential production of wood products for this soil fype are reported to be 1 to 2 cords of wood per acre
with a forage production potential of 300, 500 and 700 pounds of air dry forage per acre for unfavorable,
average, and favorable precipitation years, respectively. The soils in Mapping Unit 72 correspond to the
Pathead - Curecanti Family Association. These soils occupy the undisturbed valley bottom areas along
Willow Creek. According to the USDA-SCS Soils Survey descriptions, these soils belong to the Pathead
soil phase of this Mapping Unit. Pathead soils correspond to the Mountain Valley Steep Loam (Salina
Wildrye) range site. The potential forage production of this range site is reported as 1,000, 1,200, and
1,400 pounds of air dry forage per acre in unfavorable, average, and favorable precipitation years,
respectively.

In addition to collection and evaluation of field data and analysis results, the PRCC, BBC and CGCC permit
documents were reviewed for any relevant soils information. All of these documents contain the results numerous
soils testing efforts in the mine surface facilities area. Review of the OSM Technical Environmental
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Soil Pit WC96-10. This soil pit is located in on a disturbed soil in the Office Trailer Area and corresponds to
. an AML reclamation site. This location is in the same vicinity as soil pit 95WCT10,

Soil Profile - Disturbed - 0 to 17 inches - very pale brown (10YR 7/3) gravelly sandy loam, brown to
dark brown.(10YR 4/3) moist; massive structure; slightly hard, friable, slightly sticky, slightly plastic;
few very fine pores; common fine roots; 8 percent fine gravels, 7 percent medium gravels, 8 percent
coarse gravels, 5 percent pebbles, 3 percent stones; abrupt smooth boundary.

Disturbed, coal processing waste - 17 to 65 inches + - very dark gray (10YR 3/1) gravelly sand, black
(10YR 2/1) moist; single grain; loose, loose, non sticky, non plastic; few very fine pores; 12 percent fine
gravels, 6 percent medium gravels,
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- This soils pit corresponds to the undisturbed Soil Mapping Unit 107 in the Rock Qutcrop

Area ZThisjsoil pit is adjacent to the site sampled with soil pit 955SWCT13.

- Al - 0 to 3 inches - light gray (10YR 7/2) gravelly sandy clay loam, brown (10YR 5/3)
mpist; weak subangular blocky structure; slightly hard, friable, sticky, plastic; few fine pores; few fine
ropts; common distinct clay films; common distinct ¢lay films; 8 percent fine gravels, 12 percent medium
gtavels, 14 percent coarse gravels, 2 percent pebbles; clear smooth boundary.

CJ - 3 to 12 inches - pale brown (10YR 6/3) very gravelly sandy clay loam, yellowish brown (10YR 5/4)

ist; very weak subangular blocky structure; slightly hard, friable, sticky, plastic; few fine pores; few
fipe roots; faint very few clay films; 11 percent fine gravels, 9 percent medium gravels, 26 percent
c arse gravels, 5 percent pebbles; abrupt smooth boundary.

CE - 12 to 19 inches - pale brown (10YR 6/3) shall clay, brown to dark brown (10YR 4/3) moist;

" massive structure; very hard, extremely hard, sticky, plastic; few fine pores; few fine roots; 9 percent

fine shale, 5 percent medium shale, 5 percent coarse shale.

R - 19 inches + - shale

Soil Pit WC96-12. This soils pit is located in the undisturbed soils found in Soils Mapping Unit 107 in the
proposed Ventilation Fan area. This soil pit is in close proximity to soil pit 95SWCT12.
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Soil Profile - O - 1 inches - dead Juniper leaves.

Al - 0 to 8 inches - light gray (10YR 7/1) bouldery sandy loam, reddish brown (2.5YR 5/3) moist;
moderate medium subangular blocky structure; soft, friable, non sticky, non plastic; common fine pores;
many fine roots; faint very fine clay films; 8 percent fine gravels, 6 percent medium gravels, 4 percent
coarse gravels, 3 percent pebbles, 18 percent stones, 47 percent boulders; abrupt smooth boundary.

C1 - 8 to 34 inches - light brownish gray (10YR 6/2) extremely gravelly sandy loam, reddish brown
(2.5YR 4/3) moist; weak medium subangular blocky structure; slightly hard, very firm, non sticky, non
plastic; few fine pores; few fine roots; 27 percent fine gravels, 31 percent medium gravels, 24 percent
coarse gravels, 8 percent pebbles, 2 percent stones, 2 percent boulders; clear smooth boundary.

C2 - 34 1o 50 inches - light gray (10YR 7/2) extremely gravelly sandy loam, reddish brown (2.5YR 5/4)
moist; weak granular structure; hard, very firm, non sticky, non plastic; few fine poreg. ots;

C3 - 50 to 68 inches + - white (10YR 8/2) bouldery sa
weak granular structure; hard, very firm, non sticky,
percent fine gravels, 10 percent medium gravels, 10 pe
percent stones, 18 percent boulders.
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Where disturbed soils or other surficial materials are to be recovered and utilized as recovery depths will
range from a minimum of 12 inches to a maximum of approximately 18 inches dependent on the topographic

. configuration of the recovery area and site specific material conditions. Generally, maximum recovery
depths will be achieved on relatively flat or gently sloping areas where rock content, presence of coally
materials, or natural obstacles are not limiting factors relative to full recovery. To the extent operationally
feasible, zones or areas with any significant coal or coal refuse content will be avoided during soil material
recovery operations and any coally significant deposits or accumulation will be excavated and the coally
materials disposed of in the Schoolhouse Canyon Refuse Pile.

Soil material recovery areas and volumes for proposed mining and related surface disturbance are
summarized by Table 4.2-1, Soil Recovery and Storage Plans and supporting documentation is provided by
Table 4.2-1A, Justification for Soil Salvage Assumptions. This summary includes soil material volumes for
both proposed future recovery operations and the existing material stockpiles which currently exist in the
Crandall Canyon, Gravel Canyon, and Schoothouse Canyon areas. The soil removal thicknesses and
volumes summarized in Table 4.2-1 are estimates based on extensive field sampling of both disturbed and
undisturbed soils in the proposed surface disturbance area. Actual recovery depths, and therefore volumes,
may vary dependent on site-specific conditions and practical operating limitations. In order to assure that
all operationally recoverable soil material is removed and stockpiled for later reclamation use, soil recovery
operations will be supervised and monitored by a qualified and experienced reclamation specialist/soil
scientist. Actual soil recovery depths and volumes will be documented and any site-specific limitations on
soil recovery will be noted and described. Following completion of soil removal operations, a narrative
description of soil recovery operations along with appropriate supporting documentation will be prepared
and incorporated into the next Annual Reclamation Monitoring Report for submittal to UDOGM. - Any
variations between actual and projected soil recovery depths and volumes (as outlined by Table 4.2-1) will
be identified and explained.

4.2.2.2 Soil Suitability and Testing

. Given the lack of available natural soils and CPMC’s resultant plans to recover disturbed soils for use as
soil material, CPMC is relying primarily on the baseline soil sampling information presented in Section
3.1.2.4, Soil Availability and Suitability, to establish the relative suitability of disturbed soils as the best
material available in the proposed disturbance area to support revegetation efforts. Based on the available
soils sampling and testing information, which included undisturbed and disturbed soil and coal refuse
materials, the following summarizes the overall suitability of disturbed soils as soil material based on the
UDOGM Topsoil/Overburden Guidelines:

Parameter Undisturbed Soils Disturbed Soils
a4
. & R AN TS T
PH Good to fai Good SUPERSEDED
FFFECTIVE:
EC Good to fair Good to fair P |
SP Good Good CDEC 17 18 ?
i i
Texture Good to unacceptable Good to unaccéptable [ ‘5
SAR GOOd to fail' Good to fait Ploas Tirvrereis L TR N I L (Y L ERRER P I.h
e e LM TN T T LT - ‘iEL"D'WWM’mI_J
Selepium Good Good
Boron Good Good
. AB Pot. Good Good
AWC Good to fair Good to fair
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As documented by this summary of all existing available soil sampling data, the disturbed soil materials are
an equivalent or better vegetative growth media than natural undisturbed soils in this area based on the
UDOGM suitability criteria. The only parameter of concern relative to suitability of the disturbed soils as
soil material is texture, The designation of both disturbed and undisturbed soils as unacceptable relative to
texture is a due to a high gravel or rock fragment content which is a direct reflection of natural geomorphic
and soil development characteristics in this area. The rugged terrain and extensive rock outcrops result in
significant mass wasting and colluvial deposition with the accompanying characteristic occurrence of a large
percentage of boulders, rocks, and large rock fragments in essentially all surficial deposits. While this may
be considered a limiting factor under the UDOGM Guidelines and may in fact limit maximum vegetation
potentials, it does not appear to have had a significant adverse impact on natural vegetation communities
in the area nor on the natural reinvasion of previously disturbed areas which have not been intentionally
revegetated.
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TABLE 4.2-1

" SOIL RECOVERY AND STORAGE PLANS
e —.—— o 3
Soil/ Average
Substitute Thicknesas Volume
Disturbance Area Acreage Type {in.) {cy) Stockpile
Existing Gravel Canyon Stockpile (for - Soil - 97,000 | Gravel Canyon
reclamation of Schoolhouse Canyon
Refuse Pile)
Existing Crandall Canyon Stockpiles -- Soil - 18,000 | Crandall
(for reclamation of lower Crandall Canyon
Canyon facilities)
Water Tank Area 1.0 Disturbed NRS - -
Véntilation Fan Area 2.7 Disturbed 14 5,100 | Mine Facilities
1.3 Undisturbed 8 5,243 | Mine Facilities
Bridge and Entrance Road 1.2 Disturbed 12 1,900 | Mine Facilities
: 0.1 Riparian - - --
Upper Facilities Bench (Refuse Pile Area) 9.7 Reclaimed 18 - 21,200* | Mine Facilities
ROM Stockpile Area and 19.9 Disturbed 12 32,105 | Mine Facilities
Lower Facilities Areas 2.2 Undisturbed 8 2,366 | Mine Facilities
Stream Realignment 1 0.5 Riparian 24 1,600 | Direct
Placement
Stream Realignment 2 1.0 Riparian 24 3,500 { Direct
Placement
. _ Office Trailer and Rock Qutcrop Area 2.9 Disturbed 12 4,679 --
6.8 Reclaimed 14 12,799 | Mine Facilities
2.5 Undisturbed 12 4,033 | Mine Facilities
Tunnel Portal Areas 3.3 Disturbed NRS -- -
' 0.7 Undisturbed NRS - -
Subtotals 31.0 Disturbed 12 43,784 Mine Facilities
8.7 Undisturbed 12-30 11,642 Mine Facilities
1.6 Riparian 24 5,100 Direct
16.5 Reclaimed 14 33,999 Placameant
Mine Facilities
Totals 55.8 - -- 94,625 Mine Facilities
Notes: NRS No recoverable soil or area will be disturbed
Total Stockpils Volumes: Gravel Canyon (97,000 cy)
Crandall Canyon (18,000 cy)
Willow Creek Mine Facilities (21,200* cy)
Proposed Additional Topsoil Removal: Willow Creek Mine Facilities (94,525 cy-21,200 cy = 73,326 ay)
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TABLE 4,2-1A
JUSTIFICATION FOR SOIL SALVAGE ASSUMPTIONS

Disturbance Area Area Volume Justification for Soil Salvage
(cy) Thickness and Volume
Exiéting Gravel Canyon Stockpile - 97,000 | The topsoil plan for the Gravel Canyon
(for reclamation of Schoolhouse area was originally discussed in detail on
Canyon Refuse Pile) pages 8-30 to 8-44 of the 1984 PRCC

Permit. Approval from the Division was
granted when this permit was approved.

Existing Crandall Canyon Stockpiles - 18,000 | The topsoil plan for the Crandall Canyon
{(for reclamation of lower Crandall Area was originally discussed in detail on
Canyon facilities) pages 8-30 to 8-44 of the 1984 PRCC

Permit. Approval from the Division was
granted when this permit was approved.

Water Tank Area 1.0 NRS As depicted on Map 4, all of the soil
materials in this area have been disturbed
by previous mining activities. Since only
minimal disturbance is planned for this
area which will not further reduce soil
viability no soil salvage is proposed for

this area.
Ventilation Fan Area 2.7 5,100 | An estimated 14" of salvageable soil
1.3 %,243 | material exists on disturbed areas and

30" on undisturbed areas on this site.
These thicknesses were obtained from
Soils Pit 96WCT12 and the soil profile on
. the bank of Willow Creek suggests that
approximately 30" of soil can be
recovered. Recover in separate lifts
would not be operatinally feasible.

Bridge and Entrance Road 1,900 | An estimated 12" of salvageable

- disturbed soil exists at this site. Removal
of the riparian soils which will be
disturbed by the construction of the
bridge abutments would be extremely
difficult since they occur at the bottom of
a drainage approximately 35 feet deep
and no reasonable means exists to
remove these soils without adversely
impacting Willow Creek. The soils along
the east and west strearnbank have
significant amounts of waste coal
material mixed into. the soils limiting the
value of these soil materials.

QO -
S

Upper Facilities Bench 9.7 21,200 | Soil materials in this area were removed
 in the fall of 1995. This volume

o = | @RS TS | represents the actual volume of material
SUPEE@]@KA hj-’/ D) removed and placed into the mine
EFFECTIVE: facilities stockpile. Soils pits 94-12-2R;
. 95WCTO1; 95WCTO02 and 94-12-1R
. DEC

« (t were completed in this area.
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Disturbance Area

TABLE 4.2-1A
JUSTIFICATION FOR SOIL SALVAGE ASSUMPTIONS

e T

oo ____

Area

Volume
{cy)

Justification for Soll Salvage
Thickness and Volume

ROM Stockpile and Lower Facilities
Area

19.9
2.2

32,106
2,366

12 inches of soil material will be removed
from the disturbed area and 8 inches from
undisturbed areas. Soil Pits 4 HC;
95WCT11; 5 HC; ACZ-1989-2; ACZ-
1989-3; 95WCT04, ACZ-1989-4A, 4B,
4C; ACZ-1989-3A, 3B, SD1, SD2,
95WCTO5; ACZ-1989-1A, 1B, 2, 3, 2A,
2B; 95WCTO6; 95WCTO07; and ACZ-
1989-1 were completed in this area.

Stream Realignment #1

0.5

1,600

24" of soil material will be salvaged in
this area. Justification for this thickness
is from Soils Pits WC-5; WC-6; WC-7 and
WC-10 which were completed in this
area.

Stream Realignment #2

1.0

3,500

24" of soil material will be salvaged in
this area. Justification for these
thicknesses is from Soils Pits WC-1; WC-
3; WC-4; WC-5; WC-6; and WC-7 taken
in this area.

Qffice Trailer and Rock Qutcrop Area

N o R
N o W

4,679
12,799
4,033

12" of soil material will re removed from
the disturbed and undisturbed areas and
14" from the AML reclamation area.
Justification for these removal depths are
based upon Soils Pits 95WCT13;
95WCT09 and 95WCT10 as well as
observations made during the mapping
and sampling of the vegetation on this
site. The thickness of soil covering on
the reclaimed sites was measured at 15"
for 95WCTO09 and 11" for 95WCTO9.

Tunnel Portal Area

NRS
NRS

4.2-4b

materials is not operationally feasible.

Both the east and west portal areas are
located in vertical rock ledges and contain
no measurable topsoil. Recovery of these
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The 1996 Schoolhouse Canyon Refuse Pile Area and Castle Gate Conveyor Area sampling program was initiated
to address concerns raised by the UDOGM in an “Order & Findings of Permit Deficiency” regarding soil salvage
operations in these areas. In order to address these concerns, 10 additional soils pits were excavated in the
proposed refuse pile expansion area to determine whether or not suitable material exists relative to potential soil
salvage operations and proposed disturbance areas associated with Conveyors SC-6 and SC-7 were evaluated.
The methodologies used in this evaluation were identical to those used and approved by the Division in the April,
1996 soils sampling program for the Willow Creek Mine. Samples were collected from 6 of the 10 soils pits and
submitted to a qualified analytical laboratory for analysis.  Table 3.1-1A, Summary of 1996 Soil Sampling,
provides a comparison of analysis results with the suitability parameters presented in the UDOGM Soils
Guidelines. Nine of the ten soils pits examined were in undisturbed soils and one was located in an area of
disturbed soils, The locations of the 10 soils pits are shown on the revised Facilities Area Soils Map, (Map 4).

Soil Pit SHRP-1 - Located on an area which according to the existing Order 1 Soils Survey completed for the
Castle Gate Permit corresponds to Soils Mapping Unit 47, the Guben-Rock Qutcrop Complex. The vegetation on
this site is dominated by Douglas Fir in the overstory, Utah Serviceberry as the dominant shrub and Salina
Wildrye as the dominant herbaceous plant.

Soil Profile - Al - 0 to 5 inches - grayish brown (10YR 5/2) bouldery loam, dark brown (10YR 3/3)
when moist; granular structure; soft, very friable, non-sticky, non-plastic; common fine, medium and
coarse roots; medium coarse pores; very few clay films; 16 percent fine gravels, 17 percent medium
and coarse gravels, 7 percent cobbles, 12 percent stones, 20 percent boulders; clear wavy boundary.

B1 - 5 to 15 inches - pale brown (10YR 6/3 ) stoney loam, brown (10YR 4/3), moist; weak granular
subangular blocky structure; soft, friable, slightly sticky, slightly plastic; common fine and mediuvm
pores; common medium and coarse roots; few common clay films; 8 percent fine gravels, 13 percent
medium and coarse gravels, 24 percent cobbles, 26 percent stones, 9 percent boulders; abrupt smooth

boundary.

C1 - 15 to 18 inches - light reddish brown (2.5 R 6/4) stoney loam, reddish yellow (7.5YR 6/6) moist;
structureless; soft, firm, slightly sticky, slightly plastic; few very fine pores; common clay films; few
fine roots; 18 percent fine gravels, 42 percent medium and coarse gravels, 8 percent stones; clear smooth
boundary.

R - 18+ inches - burned scoria or red dog.

Soil Pit SHRP -2 - This soils pit is also in an area mapped as belonging to Soils Mapping Unit 47, the Guben-
Rock Outcrop complex. This site is dominated by a stand of almost pure Salina Wildrye.

Soil Profile - Al - 0 to 4 inches - light yellowish brown (10YR6/4) gravelly fine sandy loam, dusky red
(10R 3/4) moist; moderately weak granular structure; soft, friable, slightly sticky, slightly plastic;
common medium pores; common fine roots; cornmon distinct clay films; 16 percent fine gravels, 5
percent medium and coarse gravels, 4 percent cobbles, 9 percent boulders; clear smooth boundary.

C1 - 4 to 8 inches - light reddish brown (2.5YR 4/8) extremely gravelly sandy loam, dark yellowish
brown (10YR 3/6) moist; massive structure; hard, firm, slightly sticky, slightly plastic; few faint pores;
few common coarse roots; very few faint clay films; 34 percent fine gravels, 42 percent medium and
coarse gravels, 15 percent stones; abrupt smooth boundary. e

( INCORPORATLD

R - 8+ inches - burned sandstone or red dog. EFFECTIVE:

Soil Pit SHRP-3 - This soils profile was taken from the undisturbed Soils Magping Unit 47 and corrgsponds to
soils mapped as Guben series soils. The site is dominated by a monoculture of SBIRE Wildrygi- : M
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were dug in Crandall Canyon, Willow Creek and in the coal preparation plant area. The eight pH values for
undisturbed soils in Crandall Canyon range from 7.5 to 8.5 with a mean value of 7.67. The PRCC Permit on
pages 8-49 to 8-55 contains the resuits of 23 samples which are primarily from the Crandall Canyon Area which
were analyzed for soil reaction. These values ranged from 7.7 to 8.3 with a mean value of 7.97. Soil reaction
values for the Winetti portion of soils Mapping Unit 107 are reported to range from 7.9 to 8.4 with a midpoint
value of 8.15, The soil reaction values for the Travessilla soils portion of soils Mapping Unit 121 are reported
to range from 7.4 to 8.4 with a midpoint value of 7.9. The soil reaction values for the Podo soils portion of soils

‘ ng=biit-a3 and the Pathead portion of soils Mapping Unit 72 are reported to range from 7.9 to 8.4 with a

nndpomt value pf 8.15. Undisturbed topsoil pH values for samples collected by White at the PRCC site ranged

from 8.383%0 8199 with a mean value of 8.69

z
The heeﬁm ed 1979 soils samples obtained from the Willow Creek area had pH values ranging from 7.5 to
.6 with almeat) value of 7.57.The soil reaction for the disturbed soils for the nine BCC Willow Creek samples

eolleeted iy ' and 1989 was found to range from 7.2 to 7.5 with a mean value of 7.38. Data collection in June
.1990(frorrthe ({GCC Preparation Plant Area resulted in 12 disturbed soils samples being tested for pH. Resulting
c\anal 5is vé‘lues for pH ranged from 7.5 to 8.2 with an average value of 7.93.
( ] :
l’n the 199-5 soils sampling effort a total of 20 additional samples were analyzed for soil reaction. Fifteen of the

samples repreﬁiented disturbed soils in the proposed Willow Creek Mine Facilities Area and 5 samples were

collected from Undisturbed soil units in areas which will potentially be affected by the proposed mining related
“disturbance. The results obtained from this evaluation effort are presented in Table 3.1-1, Summary of 1995 Soils
Sampling; while the locations of the corresponding soils pits are shown on the Facilities Area Soils Map, (Map
--4); Soil-reaetion values for the 15 disturbed soils samples were found to range from 7.3 to 7.8 with a mean value
of 7.63 while pH values for the undisturbed soils samples ranged from 7.8 to 8.0 with a mean value of 7.92. All
of the soil samples evaluated in conjunction with the 1995 sampling effort were found to possess a "good”
suitability with respect to pH.

The mean value for soil reaction for the 1996 samples was 7.6 with a range of 7.3 to 8.2. As surmmarized in Table
3.1-4, Summary of Reclamation Suitability - 1996 Soil Samples, all of the 1996 samples evaluated for soil reaction
rank as “good” with respect to this suitability parameter,

Coal refuse data from the PRCC Permit documents that the two coal refuse materials corresponding to the D
Seam, which will be mined in the Willow Creek Mine, had pH values ranging from a low of 7.7 to 8.45. White
et. al. (1984) reported a range in pH values of 5.77 to 9.43 for PRCC refuse, with refuse 30 years old having an
average pH value of 6.24, Statistically significant reductions in pH values have been correlated by White et. al.
(1982) and by Crofts and Grimes (1988) to correspond with increasing age of mine soil materials. White reports
that the average pH value of new refuse material is 8.47 while that of old refuse was 7.56. Crofts and Grimes
reported that the average pH value of undisturbed topsoil was 7.82 and that the refuse value of 7.11. These new
refuse samples were taken directly from coal preparation plant material and had little chance to oxidize. These
fresh unweathered samples represent conditions more typical of a reduced rather than an oxidized environment
such as are associated with materials which have been exposed to nature. A detailed refuse sampling program
conducted in June of 1990 by CGCC involving a total of 41 samples from the Schoolhouse Canyon refuse pile
resulted in pH values ranging from a low of 6.9 to a high of 7.9 with an average of 7.51. Analysis of two
weathered refuse samples from the UDOGM Willow Creek AMR site resulted in measyred-pH- values of 7.4 and

Roof and floor samples analyzed in the PRCC 1984 Pemm ? i ‘ﬁ\ :

—’ @Enber 5 Mine
ranging from 6.4 to 8.7 with a mean of 7.95. The _‘il@c“nv it g

40~ 0Vekburden o.‘_- and floor

a mean value of 7.95. Three samples of Aberdeen or C
analyzed in the Andalex Resources Centennial Mine Pe;
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Waste rock material, being that overburden material between the coal seams to be mined was analyzed in the
original PRCC Permit and presented again on page 5-72 of the BCC Permit. This testing program evaluated a total
of 17 samples of the same strata overlying the coal seams in the Willow Creek Mine area. The soil reaction of

these potential waste rock materials ranged from 7.0 to 9.2 with a mean value of 8.35.

The disturbed Willow Creek soil (mean pH 7.38) and refuse samples (mean pH 7.45) when compared to the refuse
samples obtained from the Schoolhouse Canyon refuse pile (mean pH of 7.51) have slightly lower
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A summary of the suitability of all of the samples anafyzed in conn ection wuh

Based on the suitability comparison for pH, using the available sampling daa-it-sppears that the disturbed soils,
and refuse materials in the proposed mine surface facilities disturbance and other nearby areas might have a
slightly higher overall suitability or at least be as good as either the undisturbed soils in the Willow Creek Permit
area as the undisturbed soils which probably existed in this area prior to disturbance with respect to soil reaction.
Nutrient availability curves developed by the USDA-Forest Service (USDA-FS, 1979) which correlate nutrient
availability of essential plant nutrients to soil chemical parameters indicate that the mean pH values of 8.10 to 8.69
for undisturbed native soils of this area, are also often associated with deficiencies in phosphorus, iron,
manganese, boron, copper and zinc. Since all available evidence suggests that oxidization lowers the pH values,
this comparison suggests that with respect to soil reaction the disturbed soils are of higher quality as plant growth
medium than the undisturbed native soils found on this site. While lower suitability rankings are associated with
the potential roof and floor waste rock materials, oxidization of these materials and mixing will render these
materials more suitable as a potential plant growth medium than is indicated by this comparison. According to
the data and regression line given by White and others (1982) the alkaline pH values of new refuse can be
expected to moderate with weathering to fall within the “good" suitability range within five years.

Electrical Conductivity (EC) - For the undisturbed soils sampled in the PRCC 1984 Permit, soil salinity levels,
as measured by EC, for the 1988 Willow Creek soils samples ranged from 0.2 to 3.2 mmhos/cm with a mean of
0.43 mmhos/cm. White and others (1982) reported for two samples collected in the Schoolhouse Refuse Pile area
ues ranged from 0.11 to 0.14 mmhos/cm with a mean value of 0.125 mmhos/cm. According to the
USDA-S(S Soil Survey all of the soils which will potentially be disturbed as a result of the proposed mining and
relatéd adfivities have EC values less than 2 mmhos/cm.

\gdue for undisturbed soil samples collected as part of the 1995 soils sampling effort ranged from 0.29 to 0.60
:mmhos/cih with an average value of 0.44 mmhos/cm. Nearly all of the values when correlated with the Suitability
Gul&lm‘ indicate "good" reclamation potential with respect to soil salinity.

DlS@rbE& soils sampled in the proposed Willow Creek Mine in 1988 ylelded an EC range of 0.60 to 3.66
s/cm with a mean of 1.65 mmhos/cm. Conductivity values for the three 1989 ACZ soils samples ranged

sanjﬁles(
avezage of 1.67 mmhos/cm. Sampling and analysis of disturbed soils in the vicinity of the proposed Willow Creek
Mipe in 1995 yielded EC values ranging from 0.46 to 5.95 mmhos/cm with an average value of 2.14 mmhos/cm.
Thése values for soil salinity correspond to the "good" and "fair" reclamation suitability classes based on the
- -~ YDOGM Suitability Guidelines.

frori 0.71 mmhos/cm to 5.89 mmhos/cm, with an average value of 3.25 mmhos/cm. The twelve disturbed soils
rom the CGCC Preparation Plant area had EC values ranging from 0.55 to 4.77 mmhos/cm with an

Evaluation of suitability relative to EC as summarized in Table 3.14, Summary of Reclamation Suitability - 1996
Soil Samples, resulted in 20 samples (67 percent) corresponding to the “good” reclamation suitability class while
10 samples (33 percent) were found to correspond to the “fair” reclamation suitability class. The mean vatue for
EC for the 1996 samples was 1.683 with a range of 0.300 to 6.930 mmhos/cm. Of the three samples having
reclamation suitabilities ranked as “fair”, one sample was from an undisturbed soil, one from a disturbed soil,
and one from a coal processing waste sample. Analysis results suggest that there is little or no difference in
suitability relative to EC values for different soil material types.

Coal refuse samples analyzed in the 1984 PRCC Permit were reported to have EC values ranging from 0.64 to
1.40 with a mean value of 0.95 mmhos/cm. White reports EC values ranging from 0.73 to 1,76 mmhos/cm for
the seven PRCC refuse samples analyzed. The EC values for the Schoolhouse Canyon refuse material were found

1168 51 15pm WESLAl " 3.1-19 Revised: July 1996



to range from 0.70 to 5.15 mmhos/cm with an average of 3.01 mmhos/cm. Willow Creek refuse samples
obtained from geotechnical drilling conducted in the fall of 1994 yielded EC values of 2.32 and 2.74 mmhos/cm.

Roof and floor materials sampled in the connection with the 1984 PRCC Permit were found to have EC values
ranging from 0.64 to 4.08 mmhos/cm with a mean value of 1.69 mmhos/cm from materials obtained from the
Number 5 Mine or D Seam. Sampling conducted with the 1994 exploration program yielded EC values ranging
from 0.2 to 6.89 mmhos/cm with a mean value of 1.3 mmhos/cm. The roof and floor samples obtained from the
1994 geotechnical sampling program at the proposed portal area resulted in EC values ranging from 0.46 to 1.07
mmhos/cm with a mean value of 0.71 mmhos/cm. EC values for the three samples of Castle Gate A
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TABLE 3.1-4 T
SUMMARY OF RECLAMATION SUITABILITY - 1996 SOILS SAMPLES.
(NUMBER OF SAMPLES AND PERCENTAGE)
= - —— —
NUMBER RECLAMATION SUITABILITY CLASS
PARAMETER SAMPLES
COLLECTED GOOD FAIR POOR UNSUITABLE
pH 30 30(100) - -
Conductivity 30 20(67) 10(33) - -
Saturation % 30 30(100) - - -
I
Texture 29 25(83) 4(13) 1(4) -
Selenium 30 28(93) - - 2(6)
Boron 30 25(83) . - 5(17)
Acid Base 30 30{100) - - -
Potential II
Available Water 30 1(3) 17(57) 12(40) -
Capacity
Percent Pebbles 30 6 (20) 3(10) 6(20) 156(60)
Percent Cobbles 36 29(81) 4(11) - 3(8)
] N . 2(6) 15(42)
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According to the UDOGM Topsoil/Overburden Guidelines, which are the basis for the suitability evaluation
presented in Table 3.1-3, Summary of Reclamation Suitability it can be observed that there is no difference in

suitability between the different materials evaluated at this site with respect to SP.

Texture - The sampling of soil texture involves the determination of the soil size fraction smaller than 2 mm in
size and is important in predicting water holding capacity and potential erosivity of the soil. The 1979 soils
investigation resulted in three soils backhoe pits being dug in the Crandall Canyon PRCC Permit Area for which
detailed soil descriptions for undisturbed soils were developed. From these three backhoe pits, 19 different soil
profiles were described. Textures were relatively uniform with most soils having a loamy texture. Additional
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soils sampling in the Crandall Canyon area by PRCC in 1981 resulted m 23 2 addmonal soils samples being

collected, all of which were analyzed for texture. These samples were also veps Whlte
et. al. (1982) collected two undisturbed soil samples in the vicinity of the S h JD{ #%Meq }%g ifu
These two samples were found to possess loam and clay loam textures. ﬁ

‘FFPCTIV

% d disturbed soils sampled in 1995 can be classified as "goad" relatlv
@ When temural odifiers associated with coarse fragment content is considered, essentiztiy-all-of. 1ls
<) and 80 erce of the undisturbed soils have unacceptable modifiers. | '
xy P P! l’, Uray Drvigion O, Gas A

S ETERT
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AT

113 text;gres r the 1996 soil samples were dominated by coarser matenalsﬁ 0 samples evaluateM%"”
ples @3 ent) were found to correspond to the “good” reclamation suitability class relafl
iﬁ‘fnpl $ (13 percent) corresponded to the “fair” reclamation suitability class and 1 sample (4 percent) fell
in the;“popr” reclamation suitability class as summarized by Table 3.1-4, Summary of Reclamation Suitability
O 1996 5@1 Saimples
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i 7 When thezsonl matenals are compared by type, 13 of 14 undisturbed soil samples (93 percent), 10 of 11 disturbed
~ ____“sml samgles 1 percent) and 2 of 5 coal processing waste samples (40 percent) possess a “good” reclamation
suitability; with respect to soil texture. A “fair” reclamation potential with respect to soil texture was associated
with 1 unzhsturbed and 1 disturbed soil sample (7 percent each) and 2 coal processing waste samples (40 percent),
The only sample found to possess a “poor” reclamation suitability potential was a coal processing waste sample
“"{10 percent). This comparison of suitability by material type suggests that for soil texture there is little measurable
difference between the undisturbed and disturbed soils samples while coal processing waste materials possess a

slightly lower reclamation potential.
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Of the undisturbed soils which have been sampled in this area, the SCS reports that the USDA textural class for
soil Mapping Unit 107 is gravelly loam, loam and clay loam, Textural classes for soil Mapping Unit 121 are
reported to be extremely boulderly loam, loam, and very fine sandy loam. Soil Mapping Unit 63 is reported to
have soil textures of cobbly loam, gravelly sandy loam, sandy loam, loam, and gravelly loam. Soil textures for
soils Mapping Unit 72 are reported to be extremely stony loam, extremely cobbly loam, very cobbly loam and
very stony fine sandy loam.

Disturbed soil textures have been widely sampled in this area.
backhoe pits were dug in the Willow Creek and preparation plant jre
horizons were described which included soil textures. In-situ soil
Creek area textures for disturbed soils' were mostly of a sandy lo
soil textures were described as being predominately sandy loams.
were found to have soil textures of sandy loams and loams.

Soﬂs\ Inve ;ggp segen
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White et. al. (1982) evaluated seven samples of coal refuse materials for soil ch were found to possess
a sandy clay loam to sandy loam texture, Analysis of 41 samples df coal refuse b C%?C &0 {0 enealed thgt
all textures were in the sandy loam, loamy sand, and sand textura) cladgegt D1vis'0

Roof and floor materials sampling for textural class was completed for all of the 44 samples obtained from the
1994 exploration and geotechnical drilling programs. This evaluation documented that sandy loam was the most
dominant soil textural class, with loams and loamy sands also occurring frequently. Textural class for the
geotechnical samples was found to be mostly sandy loams with one sample having a texture of loamy sand.
Sampling of roof and floor samples from the Castle Gate A Seam at the Centennjal Mine revealed that soil texture
classes were a mixture of sandy loam, sand, and loamy sands. No textural analysis was completed for the potential
waste rock materials.

Soil textures of the various materials evaluated in this analysis are presented in Table 3.1-3, Summary of
. Reclamation Suitability. This comparison suggests that there is little difference in suitability between disturbed
and undisturbed soils, while the coal refuse materials possess a coarser texture with a slightly lower suitability, -
Without considering the textural modifiers or the influence of carbon and its propensity to skew laboratory textural
results towards the sandy side, soil texture by itself has relatively limited value in determining the reclamation
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suitability of any mine soil material. Eleven of the 16 disturbed samples examined for coarse fragment content
had gravel contents greater than 30 percent. Documentation for Soil Pit No. 5 dug in 1979 notes that the depth
of 0-33 inches contained 50 to 60 percent gravel and stones. Given this information, it is reasonable to assume
that this sample would also rank as "unacceptable” with respect to texture due to the rock fragment modifier.
According to the USDA-SCS Soils Survey, the Winetti soil series would also be largely "unacceptable.” Three
of the horizons have rock fragment contents greater than 35 percent. Only the C1 horizon at a depth of 6-11
inches would rank as "suitable". This horizon accounts for only 8.3 percent of the profile and, due to limited
thickness, it could not practically be segregated during removal. Therefore, for all practical purposes, any
undisturbed soils in areas adjacent to the mine facilities surface disturbance area would be ranked as
"unacceptable” using the UDOGM suitability criteria. This interpretation is confirmed by the taxonomic
designation for the Winetti soil series, i.e., loamy-skeletal, mixed (calcareous), frigid typic ustifluvents.
Taxonomically this classification means that this soil contains more than 35 percent rock fragments to a depth
corresponding to the lithic or paralithic contact (USDA-SCS, 1975).
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Sodium Adsorption Ratio (SAR) - Undisturbed soil sampling to determine potential sodicity for these soils has
been completed for many soils in the proposed Willow Creek Mine Permit Area. White et. al. (1982) sampled
undisturbed soils in the Schoolhouse Canyon Area, This sampling reveals that the single soil sample tested had
an SAR value of 0.47. The SCS Soil Survey contains no data on SAR values for the soils which occur in this area.

Analysis of soil sodicity in conjunction with the 1995 soils sampling effort resulted in SAR values ranging from
0.09 to 0.54 for the undisturbed soils with a mean value of 0.242. For disturbed soils SAR values ranged from
Q.18.10. 119 with a mean value of 0.469. According to the UDOGM Suitability Guidelines, all of the 1995 soil
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samples »L\'J/oul‘ be characterized as "good" relative to reclamation suitability with respect to sodicity.
Disturbedsoil samples obtained in connection with the 1988 BCC Willow Creek Mine area were found to have
valtﬁs ranging from 0.3-1.1 with a mean of 0.62. The three 1989 ACZ samples had SAR values ranging
g_ofrom 0.1%ito 0195 with a mean of 0.45. The 12 disturbed soils samples obtained from the CGCC Preparation Plant
Cr,Area were found to have SAR's ranging from 1.22 to 6.06 with an average value of 3.47,
P
<:\,Sodlclty atialysis for the 1996 soil samples yielded SAR values ranging from 0.10 to 1.25 with a mean value of
p 48. B&sed on the UDOGM Topsoil/Overburden Guidelines, SAR values for the 1996 samples rank in the
‘ - goqd” reclzI‘tlon suitability class. This evaluation suggests that with respect to SAR and concerns over
[

FECTIVE:

i potennal Sodicity there is no difference between the various material types sampled relative to the reclamation
~———3uitability par eter of SAR.

The three.coal Lrefuse materials sampled by PRCC were found to have SAR's ranging from 0.24 to 3.85 with a

.fmean valug of 1.47. White et, al. (1982) reported SAR values which ranged from 0.22 to 3.62 for refuse materials
in the PRCC permit area. The 43 refuse samples evaluated from this area in 1990 and 1994 possessed SAR values
ranging from 0.42 to 10.2 with an average of 2.77.

Six roof and floor material samples obtained from the D Seam were characterized in the PRCC Permit as having
SAR values ranging from 0.96 to 11.2 with a mean value of 6.03. Andalex Resources reported that SAR values
for the Castle Gate A Seam ranged from 1.24 to 3.37 with a mean value of 2.24. The samples obtained from the
1994 exploration drilling program resulted in SAR values which ranged from 0.4 to 89 with a mean value of
14.48. The four SAR values obtained from the geotechnical drilling yielded SAR values which ranged from 5.68
to 13.7 with a mean value of 10.80,

The 17 waste rock samples tested and reported in the PRCC Permit yielded SAR values ranging from 2.1 to 16.1
with a mean value of 7.47.

With respect to reclamation suitability, available evidence suggests that all of the Willow Creek Mine area
undisturbed soils would rank "good" with respect to sodicity while the other materials possess a lower suitability
as indicated by Table 3.1-3, Summary of Reclamation Suitability. Based strictly on raw sample analysis results,
the roof/floor and waste rock samples obtained from the overburden drilling appear to be potentially toxic with
additional sampling indicated. It is, however, important to remember that analyses of roof/floor and
overburden/interburden materials is specifically intended to provide a reasonable mdlcauon of potentlal toxxcxty
and reclamation suitability for coal refuse and mine waste materials witietrrmy=be-plresd=in-surface-dispo:

For this site, numerous analyses for both actual refuse and waste sas pl@cﬁjiﬁ) Ii ""’tokthéfs%;@;ﬁcoalls
and overburden/interburden units to be mined are available from hjsto , ﬁp)ff;é suﬂ
of comparison 79.6 percent of the existing coal refuse obtained fror§ the same Stol m the Wnlloer

S icjty while only 35.9 per cent of th

roof and floor samples fit this standard. If the two analysis sets fepresent the [yqmye qxager}al, this 1gmﬁcan¢
variance must reflect other factors, TS ’ }’

Since the object of the geochemical sampling program is to charactdrize the potential refuse and waste material£
which this mine will generate, the SAR characteristics of availatfle dABiysédfordn-fine(and 4efuse material
samples must be evaluated to determine if sample values are simil ar to the drillhole core materials which were
used to evaluate these same materials and which form the basis for estimating (he POTCTitial SOATEIY -0 these
materials. When all of the drillhole data are combined they yield an average SAR value of 14.48. A corresponding
average value for all of the in-mine materials sampled to date yields an SAR of 4.76. A t-test comparison of these
values reveal that the mean SAR value of the drillhole data is significantly higher than that of the in-mine samples
(probability £ 0.10) obtained from the same materials. The same comparison between coal refuse materials,
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which have and average SAR value of 2.69, and the in-mine roof and floor samples which have an average SAR

. value of 4.76 reveals that the unweathered in-mine samples possess significantly higher sodicity values (probability

£ 0.05) than do the weathered samples. A comparison of the SAR values from the 44 drillhole samples with those
of the 46 refuse material samples reveals that the SAR values of the drillhole data, with a mean equal to 14.14,
is significantly higher than those of the refuse materials, which have a mean of 2.69 (probability < 0.001).
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In-seam comparisons between the drillhole data and in-mine or refuse materials for specific coal seams result in
some important conclusions. The drillhole SAR values for the D-Seam roof and floor materials were compared
to lithologically identical roof and floor D-Seam materials obtained from in-mine sampling. The mean D-Seam
SAR values for the drillhole data are 10.74 while those of the in-mine samples are 6.02. These mean values are
statistically different at the 10 percent level. When the identical comparison is made using the A-Seam roof and
ials, the mean SAR value from the drillhole data is 11.70, while that of the in-mine samples is 2.24,

y Due to the sofaller sample size these values are not significantly different, When the roof and floor materials from
- e K-Séam afe compared, an average SAR value of 28.91 is obtained from the drillhole samples while a mean
[Sa] SAR valge of K-Seam refuse materials obtained from the AMR site is 1.25
= p— 2
é .. W Ané)thelglm rtant comparison is that of SAR values between different drillholes. Drillhole 94-33-1 yields an
o7, g 4 avqrage-SAR value of 25.02, drillhole 94-31-1 has an average SAR value of 10.79, drillhole 94-12-1 has an
f‘-‘j a v av?rage:,SA , value of 10.52 and drillhole 94-5-1 has an average SAR value of only 3.03. Since these holes
Iy & es*ntlauy intercepted the same geologic strata they should have similar SAR values. A statistical analysis of these
"j@ vakues &:eve that drillhole 94-33-1 has significantly higher SAR values than every other drillhole with the
e = exéeptl(ﬁ of drillhole 94-31-1. These comparisons suggest a possible contamination during drilling. Discussions
(D © = with the: CPMC geologist who supervised this drilling effort and a careful examination of the Daily Drilling
- “““*_‘Reportéima' jitained by the drillers confirms that bentonitic mud, soap, polymer and calcium chloride was used
gz in drillih:g drillhole 94-33-1. Drilling contamination provides a reasonable explanation for the excessively high

k = SAR values gissociated with this hole and help to explain why the in-mine samples of the identical strata yielded

w e e Sig0ificaptly lower SAR values.
The conclusions based on these comparisons are that due to contamination of the drillhole samples or their reduced
state, the SAR values obtained from drillhole samples are completely dissimilar to analysis results for
corresponding materials from the same lithological units obtained from in-mine sampling or from refuse materials.
This comparison suggests that the potentially suspect SAR values obtained from the geochemical testing program
are completely inconsistent with other sampling efforts and that the actual potential for elevated SAR values in

. the refuse materials which will be generated from these materials is much lower than would be suggested by the
analysis results. A careful examination of all of the available data suggests there is actually very little potential
for sodicity in the coal refuse or waste materials.

Selenium (Se) - Water soluble Se content of undisturbed soils in the Willow Creek Mine Facilities Area ranged
from < 0.005 to a maximum value of 0.010 mg/kg with a mean value of 0.0076 mg/kg. For the disturbed soils
sampled in the 1995 sampling effort the water soluble Se content ranged from < 0,005 to 0.016 mg/kg with a
mean value of 0.0084 mg/kg. Based on the UDOGM Suitability Guidelines, all of the undisturbed and disturbed
soils sampled would possess a " good" suitability with respect to water soluble Se Given the close correlation of

UDOGM suspect value of 0.1 mg/kg. The USDA-SCS Soils Survey ddes
soils. |

PM‘G,

f

!

Disturbed soils sampled in 1988 for the BCC were found to have Se valugs ranging Tonﬁe‘&tm-@“%mgﬂ&g with |
a mean of 0.017 mg/kg water soluble selenium. The 1989 BCC sedimegt samples}were found to have S}values !

was reported to be to lgss than

¢ s'elenim;L coblely fbrlsalhiples frpm the f

of 0.038 mg/kg. According to the UDOGM’s Topsoil/Overburden Su tabilit i

(93.3 percent) tested correspond to the “good” reclamation suitability class wnh respect to Se whlle 2 samples

(6.7 percent) correspond to the “unsuitable” reclamation suitability class. One of the samples designated as

unsuitable corresponds to an disturbed soil sample and the other corresponds to a coal processing waste sample.

This evaluation suggests that based upon the 1996 samples approximately 9 percent of the disturbed soil materials
. and 20 percent of the coal processing waste materials can be characterized as “unsuitable” relative to Se.

A single sample of D-Seam refuse material sampled in the PRCC Permit was reported to have an Se value of
0.002 mg/l. Analysis of the two K-Seam refuse samples from the Willow Creek AMR site resulted in selenium
values of 0.03 and 0.02 mg/kg respectively. Se content of 41 refuse samples from the Schoolhouse Canyon refuse
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pile sampled in 1990 resulted in measured Se concentrations ranging from a low of less than 0.01 to a high of 0.14
ppm with an average of 0.0334 ppm. Analysis of the two K-Seam refuse samples obtained from the AMR site
on Willow Creek resulted in Se values ranging from 0.02 to 0.03 mg/kg with an average value of 0.025 mg/kg.

Two roof and floor material samples reported in the PRCC Permit for the D-Seam had Se values of 0.003 ppm
Three A-Seam samples of roof and floor materials from the Centennial Mine were found to have Se values
ranging from < 0.02 to 0.03 mg/kg with a mean value of 0.022 mg/kg. Se values obtained from the 1994
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CPMC exploration drilling program resulted in Se values ranging from 0.01 to 0.17 mg/kg with a mean of 0.04
mg/kg being reported. The geotechnical drilling at the proposed portal area resulted in Se values ranging from
0.01 to 0.07 mg/kg with a mean value of 0.035 mg/kg being obtained. No Se sampling has been conducted on
potential interburden materials at this site.

A comparison of the reclamation suitability of these materials with the Se criteria found in the UDOGM
Topsoil/Overburden Guidelines suggests that there is little difference between the four materials evaluated as
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oWt on 1aple 3.1-3, Summary of Reclamation Suitability. This evaluation suggests that with mixing of disturbed
tse materials which will occur during regrading operations as part of site reclamation, the resulting
rowth media would possess a "good" reclamation rating with respect to water soluble Se. Se
s are often reported as being elevated in carbonaceous materials, especially coal refuse materials.
levels for 98 percent of the actual coal refuse samples analyzed for this area are well below the
4 it is reasonable to assume that selenium will not be a significant revegetation concern.

z!cn

-t

et Bdron (l,!) '¢Vater soluble B content for the undisturbed soils in the proposed Willow Creek Mine Facilities Area

raﬂged <from;0 08 to 0.27 mg/kg with an average of 0.168 mg/kg. For the disturbed soils, water soluble B content
U for the £995samples ranged from 0.14 to 2.53 mg/kg with a mean value of 1.201. According to the UDOGM
X, Suitabllity Giidelines, all rooting zone materials possessing water soluble B values of less than 5.0 mg/kg possess
SR suzabllny with respect to B, This comparison suggests that all of the 1995 undisturbed and disturbed

smls saghples would be satisfactory with respect to water souble B. Given the close correlation of elevated B
levels with salinity it would be safe to assume that nearly all of the undisturbed soils possess B values below the
UDOGM suspect value of 5 mg/kg. The USDA-SCS Soils Survey does not report Se concentrations for these

T solls. White et. al. (1982) reported that a single undisturbed topsoil sample in the Schoolhouse Canyon area had

a total B concentration of 58 ppm.

Sampling of the disturbed soils in this area has resulted in several samples being analyzed for water soluble B.
The six 1988 BCC samples were found to have hot water soluble B values ranging from 0.9 to 2.2 mg/kg with
a mean value of 1.72 mg/kg. The three 1989 BCC samples had B values ranging from 1.2 to 1.9 mg/kg with a
mean value of 1.57 mg/kg. Disturbed soil samples from the CGCC preparation plant area indicate boron
concentrations ranging from 0.27 to 4.00 ppm with a mean value of 1.14 ppm.

The average water soluble B value for the 1996 soil samples was 2.67 mg/kg with a range of values from 0.39
to 10.50 mg/kg. Application of the UDOGM Topsoil/Overburden Suitability Guidelines reveals that 25 samples
(83.3 percent) correspond to the “good” reclamation suitability class and 5 samples (16.7 percent) correspond to
the “unsuitable” reclamation suitability class as summarized by Table 3.1-4, Summary of Reclamation Suitability -
1996 Soil Samples. Of the samples possessing potentially “unsuitable” B levels, two samples are disturbed soils
and three samples are coal processing waste materials. This evaluation suggests that based upon the 1996
sampling data, approximately 18 percent of the disturbed soil materials and 60 percent of the coal processmg
waste materials possess potentially “unsuitable” Boron concentrations. e

No water soluble B values are available for the refuse analyses included in m
however, one sample identified as refuse from the Number 5 mine, (D

‘ _Lﬂgam 2 tojal B

resulted in boron values rangmg from 0.25 to 1.67 ppm with a mean val of 0.76.

pg goniel}tramns for two
samples of K-Seam refuse materials from the Willow Creek AML site

respecnvely

EATIRR

a mean value of 1.29 mg/kg. Corresponding materials sampled in the geo cchaieaTaT ing rogram ye Jed values
ranging from 0.41 to 1.40 mg/kg with a mean value of 0.94 mg/kg. ‘

Of the 17 samples of interburden waste rock material analyzed in the PRCC Permit, water soluble B values were
found to range from 0.5 to 1.7 ppm with a mean value of 0.92 ppm.

With respect to potential reclamation suitability, the materials evaluated would qualify as "good" for reclamation
with respect to water soluble B once the materials have been mixed during the coal benefication process.
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Acid Base Potential (ABP) - The ABP method has been developed as a means of predicting potential acidification
of unweathered overburden materials that have been removed from a reduced and placed in an oxidizing

. environment. Changes in the UDOGM's ABP analysis methodologies and suitability criteria over the years have
resulted in ABP data for this area reflecting two significantly different accounting methods. Prior to the April
1988 revision of the UDOGM Topsoil/Overburden Guidelines, which resulted in ABP being calculated based upon
“total non-sulfate sulfur”, ABP analyses calculations were based on "total sulfur". Dependent on the sulfur forms
present, the two methodologies can yield significantly different results with the earlier analyses based on total
sulfur potentially exaggerating the potential for acid formation. The majority of
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the ABP data collected for this site are historical data calculated on the basis of "total sulfur". These ABP
calculations were not reevaluated unless the ABP values were determined to be less than five tons CaCO, per
1,000 tons of material.

Analysis of ABP for undisturbed soils was conducted in conjunction with the 1995 soils sampling effort. ABP
yaly und to range from 56 tons to 184 tons/thousand tons (KT) with a mean value of 103.2 tons/KT. For
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the 1995 distyrbed soil samples, the ABP values were found to range from 70 to 130 tons/KT with an average

value of 38 53 tons/KT. These relatively high values indicate that both the undisturbed and disturbed soils have

more than adgquate buffering capacity to preclude potential acidification of these materials when used as cover

- atqglals Analysis of ABP, however, for disturbed soils include a number of soil samples. All six 1988 BCC

o dis rbeé arep soils samples were found to have very low total sulfur and very high calcium carbonate levels

3 w h togethef resulted in very high ABP values ranging from an excess of 79 to 98 tons of CaCO, per 1,000 tons

o atefial with a mean of 86.7 tons CaCO3 per 1,000 tons material. It is important to note that this analysis was

o do un@r the old UDOGM criteria, under which acid potential was based on total sulfur, so the acid potential

(r; is s mewhat rxaggerated. The three 1989 BCC disturbed soils samples yielded ABP values ranging from 71 to

ons @aC 3 per 1,000 tons of material, with an average of 78.67 tons CaCO3 per 1,000 tons of material.

Anﬂlysm{»_of d turbed soil samples from the CGCC preparation plant area resulted in ABP values ranging from

T o 2‘333 tots CaCO3 per 1,000 tons of material with an average value of 150.6 tons CaCO3 per 1,000 tons of
material ¥

wea)

e - Thie-1996 50il samples analyzed for ABP were found to have values ranging from 20 tons CaCO3 per 1,000 tons

of material to 165 tons CaCO3 per 1,000 tons of material. The average Acid Base Potential value was calculated
to equal 92,7 tons CaCO3 per 1,000 tons of material as summarized by Table 3.1-4, Summary of Reclamation
Suitability - 1996 Soil Samples. Application of the UDOGM’s Topsoil/Overburden Suitability Guidelines indicate
that all of the materials sampled possess a.“good” reclamation potential with respect to ABP and none of these
materials have the potential to generate acidic drainage.

Examination of the coal refuse data from the CGCC preparation plant indicate tha as evaluated for three

samples as reported in the PRCC Permit. These ABP values ranged from @i:ofr; :2 CaC03 of
CaCoO, per 1,000 tons of material Analysis of refuse material samples fro ch

BP values for D-Seam nlat@ials rapging
1,000 tons. /These
analyses were conducted on the baSls of total sulfur. The 40 samples a yzecﬁ‘i’oﬁ:% 1994 explorits ogram
yielded ABP values ranging from -51.6 to 318.6 tons CaCO3 tons with a lﬁ@@ﬂy@xe of 45.91 tons
CaCO3 per 1,000 tons material. The 4 samples from the portal geotechnical dr
ranging from 2.6 to 199 tons CaCO3 per 1,000 tons material with a mean value of 64.4 {0 03 per 1500
tons material, Waste rock material evaluation of 17 samples as described in the PRCC permit yield
ranging from 0 to 90 tons CaCO3 per 1,000 tons material with a mean value of 37.8 tons CaCO3 per 1,000 tons
of material.

Based on the UDOGM Topsoil/Overburden Guidelines for ABP, all of the undisturbed and disturbed soils, coal
refuse materials, and waste rock tested would be rated as having a "good” reclamation suitability with respect to
potentially acidity as summarized by Table 3.1-3, Sunmary of Reclamation Suitability.

All of the soil samples collected from the disturbed Willow Creck Mine area contain varying amounts of visible
waste coal. In fact, sampling Site AEP #3 was purposely placed in a area that contained a very high percentage
of waste coal and could reasonably be classified as refuse material. Since coal waste materials are frequently
associated with increased potential for acid generation, the elevated coal content of these materials suggests that
oxidization of these materials could be a potential concern. Examination of pH values for this area indicates that
some measurable acidification has occurred, with significantly lower pH values for disturbed soils and refuse
samples than for undisturbed soils from adjacent areas. It is important to note, however, that pH values for
undisturbed soils in this area are naturally high (alkaline soils) and that disturbed soil and refuse materials, some
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of which have undergone significant weathering and oxidation, still fall within the "good" suitability category as
. described in the previous evaluation for pH.

Examination of the available information for coal refuse and disturbed soils containing waste coal in this area
suggests that the potential for acidification of these materials over time to the point where they would become
unsuitable for use in the vegetative rooting zone is extremely remote. Sulfur content and the associated
acidification potential are low and calcium carbonate, with its associated capability to neutralize acid is high.
According to the coal quality information presented on pages 6-8 and 6-9 of the BCC Permit, the maximum
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sulfur value for all of the coals analyzed is 0.89 percent total sulfur. The CGCC Mine Permit application reports
that the highest "total sulfur” value encountered in the coal refuse materials is 0.50 percent. By comparison, the
lowest percent CaCQ, value obtained from the 84 disturbed soils and refuse samples analyzed is 6.45 percent and
most values are significantly higher. For the data obtained from the 1994 exploration program, the highest "total
sulfur” value obtained is 0.79 percent and the lowest CaCOQ3 value reported, both from the C-Seam materials is
0.4 percent.

Using the highest possible "total sulfur" values reported for this area (0.89 percent total S), assuming that all of

d oxidize (this would never occur since organic sulfur is the dominant component and does not
readily oxidize}, and using the lowest CaCO, value (7.1% CaCQ,) for potential substitute materials obtained by
recovery §f the disturbed soils present on this site, the amount of soil needed to neutralize any acid potentially
generated;can1 calculated. Using this approach, a thickness of only 2.55 inches of material containing 7.1
percent GaCQ would be necessary to totally neutralize any acid produced. This calculation also clearly
t it is almost impossible for the Willow Creek soils materials to become acidic over time and
r the very worst set of conditions that a potential reclamation medium of 2.6 parts coal to 1.0
«spart soil (woum not turn acidic over time. Based on the available information, there is almost no theoretical

Gpotey tlal@ y of the materials exclusive of the C-Seam to become acidic over time. The potential of the C-

«’Seam matenal ‘becoming acidic is very limited and mixing or covering these materials with a minimum thickness
bf sml or:substptute soil material would readily neutralize any potential acidity which might occur.
Avallabléf Watler Capacity (AWC) - The range of measured AWC for the undisturbed soils which occur in this
area is given in the USDA-SCS Soil Survey. Soil Mapping Unit 107 is reported to have an AWC ranging from
0.0.06 t0'0.17:inches of water per inch of soil (in/in) with a weighted average AWC of 0.081 in/in, The AWC

: ~--fm-~soﬂs«Mappihg Unit 121 is reported to range from 0.06 to 0.16 in/in with a weighted average of 0.128 in/in,

The AWC for soils Mapping Unit 63 is reported to range from 0.11 to 0.14 in/in with a weighted average of
'0.125 in/in. The AWC for soils Mapping Unit 72 ranges from 0.04 to 0.08 in/in with a weighted average of 0.063
in/in. The weighted average AWC for all undisturbed soils is 0.087 in/in. All of the soils samples resulting from
the 1995 soils sampling effort were analyzed by the Soils Testing Laboratory of Colorado State University (CSU)
for AWC. When the data were examined, however, it was evident that the values reported pertain only to the -2
mm size fraction and were not adjusted for coarse fragment content as is commonly done in soils survey work
and as outlined in the UDOGM Suitability Guidelines. In order, therefore to standardize the data, all of the AWC
contents reported by CSU were adjusted for coarse fragment content so the values could be compared directly to
the UDOGM Suitability Guidelines.

Of the 5 undisturbed soils sampled for AWC in the Willow Creek Mine area, AWC values were found to range
from 0.058 to 0.084 inches of potential water per inch of soil with an average value of 0.0698 in/in. For the 15
disturbed soil samples evaluated for AWC, the potential water storage capacity was found to range from 0.056
to 0.090 in/in with an average value of 0.0703 in/in. When compared with the UDOGM Suitability Guidelines,
all of the undisturbed and disturbed soils sampled in 1995 were found to possess a "fair" reclamation suitability
with respect to AWC.

The disturbed soils AWC for six 1988 BCC samples was found to rangg
0.072 in/in of AWC. The three 1989 BCC sediment pond samples rangeg
of 0.127 in/in of AWC. The nine 1989 BCC geotechnical soil samplgs ranged fromlpﬂfl? ﬁ)ﬁ in/ig’ wmﬂan;
average of 0.098 in/in of AWC. The eleven samples from the CGCC Pgeparation -area” ranged’m AWC from
0.05 to 0.06 in/in with an average of 0.058 in/in.

f;ﬁ@ F20}0’”@‘8"1!19544} wnhamean of

p

. . ' ion-Suitabjlity - 1996 Soil "
Samples, 1 sample (3.3 percent) was forund to correspond to the “good 10n suitability class, 17 samples |

3 45“? é@ﬂt} idtie *poorreglamation
his site and show that restricted
these S8t Materialsa....

In comparing soil types, the sample possessing a “good” reclamation suitability with respect to AWC was a
disturbed soil sample (WC96-2, 58"- 82"). This sample, however, also exhibited the highest EC and Se values
encountered, Those materials found to possess a “fair” reclamation suitability with respect to AWC included 7

AWC of the smls materials at this site is one of the major reclamation lumtauons of
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of 14 (50 percent) undisturbed soils samples, 7 of 11 (64 percent) disturbed soils samples, and 3 of 5 (60 percent)
coal possessing waste material samples. For materials ranked as having a “poor” reclamation suitability with
. respect to AWC, 7 of 14 (50 percent) undisturbed soil samples, 3 of 11 (27 percent) disturbed soil samples, and

2 of 5 (40 percent) coal processing waste material samples fall within this suitability class. This comparison
suggests that with respect to AWC, the disturbed soils and coal processing waste materials possess slightly higher

reclamation suitability than do the undisturbed soils found on this site.

The 41 refuse samples collected from the Schoolhouse Canyon refuse pile yielded AWC values ranging from 0.02
to 0.08 in/in with an average of 0.043 in/in of AWC. Coarse fragment content for the AMR refuse samples, the
1994 roof and floor samples, and the PRCC interburden samples was not determined so AWC could not be

calculated on these samples.

Based on the UDOGM Topsoil/Overburden Guidelines, undisturbed soil types 121 and 63 would rate as having
a "good" reclamation suitability with respect to AWC while soil types 107 and 72 would posses a "fair" AWC
as indicated by reclamation suitability. The overall suitability for AWC for the undisturbed soils would be "fair"
Table 3.1-2, Summary of Reclamation Suitability. This comparison suggests that disturbed soils and coal refuse
materials have slightly lower suitability rankings than do the undisturbed soils at this site.
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Pebbles (> 2mm & < 3 inch) - The rock fragment content of pebble sized materials for the undisturbed soils
which occur in this area is given in the USDA-SCS Soil Survey. For the Winetti Series component of soil
Mapping Unit 107 it is reported that pebbles range from 0 to 40 percent of the volume of the solum with a
weighted average of 29.99 percent. The pebble content for the Travessilla Series component of soils Mapping Unit
121 is reported to range from O to 15 percent with a weighted average of 12 percent, The AWC for the Podo
Series component of soils Mapping Unit 63 is reported to range from 10 to 25 percent with a weighted average
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of-159 ent. The pebble content for the Pathead component of soils Mapping Unit 72 ranges from § to 20
percens with a weighted average of 18.3 percent. The weighted average pebble content for these soils is 21.0
percenf. ee backhoe pits from the 1979 PRCC Soil Survey were dug in the undisturbed soils in the Crandall
Canyos Arda. Pit 1 was reported to have pebble content ranging from 0 to 20 percent with a weighted mean value

r } 2.8 percdnt pebbles to a 58 inch depth. Pit 2 was reported to have a pebble content ranging from 0 to 60 percent

jith &Wel ted mean value of 6.1 percent pebbles. Pit 3 was reported to have a pebble content ranging from 0
tq 5 pgccen with a weighted mean value of 0.4 percent. The weighted average pebble content of these Crandall
Qanyo‘ﬁ soils is 3.1 percent For all undisturbed soils the weighted average pebble content is 9.8 percent.

Ppbbledconiént of soils sampled in 1995 indicates that for undisturbed soils the size fraction greater than 2 mm
and le@ thajn 3 inches in diameter ranges from 26.5 to 66.3 percent with an average value of 48.3 percent. For

| the d.uzhubeﬁl soils, pebble content was found to range from 33.5 to 58.1 percent with an average value of 47.63

percent. According to the UDOGM Suitability Guidelines, 80 percent of the undisturbed soils and 100 percent
of the_-dlstuh bed soils possess an "unacceptable” ranking with respect to pebble contents,

‘Pebble: content for the 1996 soil samples ranged from 2.0 percent to 72.5 percent with an average value of 30.6
percent. Based on the UDOGM’s Topsoil/Overburden Suitability Guidelines, 6 samples (20 percent) correspond
to the “good” reclamation suitability class, 3 samples (10 percent) correspond to the “fair” reclamation suitability
class, 6 samples (20 percent) correspond to the “poor” reclamation suitability class, and 15 samples (50 percent)
were found to correspond to the “unsuitable” reclamation suitability class. When all samples are averaged, the
sampled materials were found to be “unsuitable” relative to pebble content as a reclamation rooting zone medium
as summarized by Table 3.1-4, Summary of Reclamation Suitability - 1996 Soil Samples.

The only undisturbed soil sample which ranked "acceptable” relative to pebble content corresponds to the surface
layer for Sample 95-13-0, from 0 to 5 inches in depth. This layer overlies a layer having a coarse fragment
content of 49.4 percent. According to the soils sample log provided in Exhibit 5, Soils Information, these soils
occur on a very steep slope and it would be operationally infeasible to salvage these soils layers separately. Based
on the 1995 sampling and the related soil profile information, all of the undisturbed and disturbed soil materials
which could realistically be salvaged from the proposed mine surface facilities area possess an "unacceptable”
ranking relative to reclamation suitability with respect to pebble content.

Gate preparation plant area. The pebble content these sites ranged from O tp &
of 2.3 percent. Gravel content for the 1988 BCC Willow Creek disturbg

1994'§em

wiﬁ‘é’e&:ﬁ?gmﬁ% "

holes ranged from 25.8 to 53.5 percent with a mean value of 41.3 percent, {he 10 soi
preparation plant area were reported to have pebble contents ranging from 22.6 to 53.
of 36.5 percent. ‘

Coal refuse materials were sampled at various locations at this site. The RG'FQLFL?RHE‘?BR %lm.%te\qa}‘s“ﬁt?gwm o

Schoolhouse Canyon refuse site based upon 38 samples ranged from 24.0 o 74.9 percent with an average value

of 54.9 percent. The two refuse samnples from the AMR site were found to have-pebbie-contents-o£-40 St crc. .

percent.

Based on the UDOGM Topsoil/Overburden Guidelines, undisturbed soils at the proposed Willow Creek Facilities '

Area in Mapping Units 121, 72 and 63 possess "fair” suitability rankings with respect to pebble content while the
soils in Mapping Unit 107 possess a "poor” reclamation suitability with respect to pebble content. The undisturbed
soils sampled in the Crandall Canyon area all possess a "good" reclamation suitability with respect to pebble
content. The overall suitability of these materials is "good” and a breakdown of the number of observations falling
into each suitability class is given in Table 3.1-3, Summary of Reclamation Suitability. This comparison suggests
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that using these criteria, the pebble content of the disturbed soils and coal refuse materials is slightly lower than
that of the undisturbed soils. No data on pebble content was collected for the roof and floor samples or interburden
for this location due to the nature of these samples.

Percent Cobbles (3-10 inch) - The cobbie content for the undisturbed soils which occur in the Willow Creek mine
facilities area is given in the USDA-SCS Soil Survey. For the Winetti Series component of soil Mapping Unit 107
it is reported that the cobble content ranges from O to 45 percent of the volume of the solum with a
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weighted average of 28.9 percent. The cobble content for the Travessilla Series component of soils Mapping Unit
121 ranges from O to 65 percent with a weighted mean value of 14.0 percent. The cobble content for the Podo
Series of soils Mapping Unit 63 ranges from 0 to 20 percent with a weighted mean value of 6.4 percent. The
Pathead component of soils Mapping Unit 72 has a cobble content ranging from 40 to 80 percent with a weighted
average of 50.4 percent. Three backhoe pits from the 1979 PRCC Soil Survey were dug in the undisturbed soils
in the Crandall Canyon Area and all were reported to have no cobble.
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3 ent was evaluated on six backhoe pits dug in the disturbed areas at Willow Creek and in the Castle
Gate prepafation plant area, The cobble content these sites ranged from 0 to 70 percent with a weighted average
of 16. gperttent The six 1988 BCC Willow Creek disturbed soil material samples ranged from 0 to 15 percent
with a;meap value of 3.3 percent cobbles. For the 10 soils sampled in the CGCC preparation plant area in the

| - 1990 sampling program, cobble contents were not reported. The cobble content of coal refuse materials, roof and

ﬂpor mater s and waste rock were not sampled at this location.

bble' con ent for the 1996 soil samples ranged from a low of 0 percent to a high of 32 percent with a mean value
of 9. Q@erc{mt When compared to the UDOGM’s Topsoil/Overburden Suitability Guidelines, 29 samples (81
p¢rcen cof;espond to the “good” reclamation suitability class, 4 samples (11 percent) correspond to the “fair”
re_clan@nonkgsunabmty class, and 3 samples (8 percent) fall within the “unsuitable” class relative to suitability

based @a co ble content as summarized by Table 3.1-4, Summary of Reclamation Suitability - 1996 Soil Samples.
o P

Based §n UDOGM Topsoil/Overburden Guidelines, undisturbed soils the Willow Creek facilities area in
Mappiﬁ)g Unlits 121 and 63 possess "good" suitability rankings with respect to cobble content, soils in Mapping

=== e Uit -HO7 possess a "poor” reclamation suitability, and soil Mapping Unit 72 possess an "unacceptable” reclamation

suitability with respect to pebble content. The undisturbed soils sampled in the Crandall Canyon Mine area all
possess a "good” reclamation suitability with respect to pebble content. The overall suitability of the undisturbed
soils at this site is given in Table 3.1-3, Summary of Reclamation Suitability. This comparison suggests that the
cobble content suitability of the disturbed soils and coal refuse materials is slightly lower than that of the

undisturbed soils at this site. No data on cobble content was collected for the coal refuse, roof and floor samples
or interburden for this location.

Percent Stones and Boulders (greater than 10 inch) - The stone (10 to 24 inches) and boulder content of the
undisturbed soils found at the Willow Creek Mine are given in the USDA-SCS Soil Survey. For soils Mapping
Unit 107 the stone and boulder content ranges from 0 to 23 percent with a weighted mean value of 14.3 percent.
For soils Mapping Unit 72 the stone and boulder content ranges from 5 to 45 percent with a mean value of 9.6
percent. Soils in Mapping Units 107 and 63 do not possess measurable stone and boulder content, The stone and
boulder content of undisturbed soils sampled in Crandall Canyon ranged from 0 to 30 percent with a mean value
of 7.3 percent stones and boulders.

) & ’\ l -
Disturbed soils sampled by PRCC at Willow Cr% ﬁ@. Avl&;ﬂ“ é‘p Sparation plant resulted
thi

in a total of 17 observations being taken to descri prplpq‘i‘ conltént of these matérials and yielded
stone and boulder contents ranging from O to 60 pe ‘mefi Value of 22.7 per ent. No sampling
of stone and boulder content of coal refuse, roof

the nature of these samples.

The combined stone and boulder content of the 364soil horiz 8 tanged from:0 to 23 percent
stones with an average value of 5.7 percent. Boulder content was found to r; g%‘ from: Qa2 chrcent with an
average value of 8.8 percent. Comparing these v quTmﬂDﬂmMU@GIﬁ’@ opsoil/Overburden Suitability
Guidelines, 15 samples (42 percent) correspond to polentially “good” reclamati edium, 4 samples
(11 percent) as “fair” rooting medium, 2 sample .._@memm?:wn rooting zone
suitability, and 15 samples (42 percent) were found to correspond to the “unsuitable” reclamation rooting zone

suitability class. When all of the samples were averaged, the mean combined stone and boulder content equals
14.5 percent which corresponds to the “unsuitable” reclamation suitability class.

Application of the UDOGM suitability criteria to the stone and boulder content data reveal that the stone and
boulder content of disturbed soils is slightly lower, resulting in a slightly higher reclamation suitability, compared
to the undisturbed soils, and that these materials are of equal or higher reclamation suitability with respect to their
stone and boulder content than the undisturbed soils in this area. The smaller percentage of larger rocks in the
disturbed soils reflects the fact that these soils have broken down with successive placement and handling.
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this site indicates that the disturbed Willow Creek soils samples possess suitability characteristics similar to those
associated with the undisturbed soils which have been evaluated for this site. Evaluation of the available sampling
data reveals only three parameters which are significantly different when comparing the existing disturbed Willow
Creek soils with the undisturbed native Winetti soil type. The pH values are significantly different at the 0.01
percent level, the stone and boulder content is significantly different at the 0,05 level, and the gravel content is
significantly different at the 0.10 level, Differences in pH values and their implications relative to revegetation
potential have previously been addressed in the evaluation of suitability for pH. For this site, the slight
acidification due to oxidation of coally material and accompanying reduction in pH values for the disturbed soils
has had the beneficial effect of buffering naturally alkatine soils to produce a soil material which offers enhanced
suitability as a potential revegetation medium. Numerous researchers have advocated applying waste coal to
calcareous western soils to lower the pH and increase nutrient availability. Site data

. Comparison of the ten parameters in the UDOGM Topsoil and Overburden Guidelines to the data available from
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 West North Temple
Govemor 3 Triad Caenter, Suite 350
Sait Lake Clty, Utah 84180-1203
Ted Stewart
Executive Director § 801 «538-5340
James W, Carter 801-359-3940 (Fax)
Division Director B 801-538-5319 (TDD)

@ Stat% of Utah

Michael O. Leavitt

December 11, 1996

Ben Grimes

Cyprus Plateau Mining
P.O. Drawer PMC
Price, Utah 84501

Re: i isio ivision Order 96A, Willow k Mine rus Plateau Minin,
1038-96C, Folder #2, Carbon Coun tah '

Dear Mr. Grimes:
The above mentioned amendment is hereby approved by the Division, effective
December 11, 1996. A stamped incorporated copy is enclosed for insertion into your mining

and reclamation plan.

If you have any questions please call me at 538-5290.

Sincerely,

«" Joseph C. Helfrﬁ:h
Permit Supervisor

bib

Enclosure

cc: Ranvir Singh, OSM
Mark Bailey, BLM
Mark Page, Water Rights, Price (w/o)
Dave Ariotti, Health, Price (w/o0)
Bill Bates, Wildlife, Price (w/0)
David Terry, Trust Lands (w/o)
PFO
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ENGINEERING AND ENVIRONMENTAL SERVICES
1476 Pine Grove Road, Suite 109
£.0. Box 774018

Steamboat Springs, Colorado 80477
OFFICE - (970) 879-6260
FAX - (970) 879-9048

To: Joe Helfrich/Bob Davidson From: Jerry Nettleton
Fax Telephona No. Office Yolaphone No.

801-359-3940 (203) 879-6260

TOTAL NUMBER OF PAGES (including This Caver Sheet); _11
DATE: _August 1, 1986 CHARGE NUMBER: _B668  CHARGED AMOUNT:

Commoents/Notes:

Joe/Bob - As | mentioned on tha phona we are having some problems with our computer
system in terms of generating revised permit peges. Attachad, however, are the draft
transmittal letter and revisions which respond to Division Order 96A for the sails section
of the Willow Creek Mine Permit. We will continue trying to finalize the corresponding
ravision pages and hope to be able to Fedex a complate revision package with revised text

\¥

and maps tomorrow. Thanks for your patience and consideration

IF YOU DO NOT RECEIVE LEGIBLE COPIES OF ALL PAGES, A
PLEASE CALL BACK AS SOON AS POSSIBLE
10°d SC0°ON 9%:971 96.10 9NY 8706-6.8-046-1:01 "ONI XIdluWBdd3dlL



Mr. Joseoh C. Helfrich DRA F’_ 29 Tuly 1004

Pormit Supervisor

Utah Division of Ull, Gas & Mining
1594 West North Temple

Salt Lake City, UT 84114-5801
(801) 538-5340

Re: Willow Creek Mine (Permit ACT/007/038) - Response to Division Order 96A, Regarding
Soil Salvage Operations in the School House Canyon Refuse Pile Area and in the area of
Conveyor Segments SC-6 and SC-7.

\

Dear Mr. Helfrich:

As directed by Ben Grimes of Cyprus Plateau Mining Corporation (CPMC), this response
addresses soil salvage operations in the vicinity of the School House Canyon Refuse Pile and also
in the vicinity of proposed Conveyor Segments SC-6 and SC-7, The information provided in this
submittal was collected and response discussions prepared by Mr, Kent A. Crofis, a consultant to
CPMC. Mr Crofts conducted detailed site investigations of the subject areas on July (2-13, 1996
including characterization of the soils found in these areas and collection of soil samples. Due,
however to normal turn-around times for completion of laboratory soil analyses, sample analysis
data are not yet available. Analysis results and an evaluation of soil suitability bascd on the results
will be submitted to UDOGM following receipt.

This submittal responds to the following UDOGM comment as contained in Division Order 96A:

Lhe Division finds the permit deficient in that the existing Mining and Reclamation Plan
(MRP) does not address soil salvage in the Schoolhouse Canyon Refuse Pile area and
soil salvage and reclamation in the area of conveyors SC-6 and SC-7 and associated
transfer huildings being constructed for the Willow Creek Mine (R645-301-230 -
Operations Plan; R645-301-240 - Reclamation Plan).

A
In order to comply with these regulations, the permittee must amend the mining and
reclamation plan to address pertinent requirements to remove and store topsoil resources
in the identified areas and to replace topsoil during reclamation in the conveyor area.

Pursuant to discussions between Robert Davidson of UDOGM and Ben Grimes of CPMC, it was
agreed that additional soils pits would be excavated in the Schoolhouse Canyon Refuse Pile Area
to characterize existing soil resources and evaluate the feasibility of soil salvage in the refuse pile
arca and that soil salvage potential along the proposed Conveyor would be investigated. The
supplemental soils characterization work was initiated on July 12, 1996 and completed on July 13,
1996. Field work involved excavation and characterization of soil horizons in 10 soils pits in the
refuse pile area and sampling of 6 of these pits for physical and chemical soils properties. Soils in
e win imicy oo peopon] Cons yoo AC mnd ACYT nol sewadro ol oo oo e w s xiag
examined. The results of this field sapling effort are sununarized by the accompanying revised
permit pages (pages 3.1-6A, 4.2- ). This submittal also includes a revised soils map (Map 4).
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This information should be sufficient to allow UDOGM to proceed to vacate the “Order &
LFindings of Permit Deficiency” issued on 21 May 1996, relative to the soilg section of the Willow
Creek Mine Permit,

We appreciate your consideration and timely action on this matter. Please fecl free to contact me
at (970)879-6260 or Kent Crofts at (970)638-4462 with any comments or questions regarding
this submittal, :

Sincerely,

TerraMatrix, Ing, for Cyprus Plateau Mining Corporation

Jerry M. Nettleton

JMN:slb

cc:  Ben Grimes - CPMC (w/attachments)
Kent Crofts - IME (w/attachments)
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Revised Permit Page 3.1-6A, this text is to be ndded following the Section cutitled, “1996
Soeils Sampling Program”.

. 1996 Schoolhouse Canyon Refuse Pile Area and Castle Gate Facilities Conveyor
Area Soils Sampling Program. In order to address concerns raised in an “Order &
Findings of Permit Deficiency” issued by the UDOGM on May 21, 1996, a detailed soil
evaluation was completed in the subject areas. The sampling program involved the
excavation of 10 additional soils pits and the collection of soils samples from 6 soils pits in
the Schoolhouse Canyon Refuse Pile Area as well as the examination of the sqils in the
vicinity of Conveyor SC-6 and SC-7 and associated transfer buildings being constructed
for the Willow Creek Mine,

Revised Permit Page 3.1-13d, this text is to be inserted immediately before the heading,
“Summary - Undisturbed Soils”,

1996 Schoolhouse Canyon a and Cas Convevor Are j lin

Erogram

The 1996 Schoolhouse Canyon Refuse Pile Area and Castle Gate Conveyor Area sampling
progeam was initiated to address concerns raised by the UDOGM in an “Order & Findings of
Permit Deficiency” regarding soil salvage operations in these areas. In order to address these
concerns, 10 additional soils pits were excavated in the proposed refuse pile expansion area to
determine whether or not suitable material exists relative to potential soil salvage operations and
proposed disturbance areas associated with Conveyors SC-6 and SC-7 were evaluated. The
methodologies used in this evaluation were identical to those used and approved by the Division
in the April, 1996 soils sampling program for the Willow Creek Mine. Samples were collected
from 6 of the 10 soils pits and submitted to a qualified analytical laboratory for analysis. Nine of
the ten soils pits examined were in undisturbed soils and one was located in an area of disturbed
soils. The locations of the 10 soils pits are shown on the revised Facilities Area Soils Map, (Map
4). . ' *

Soil Pit SHRP-1 - Located on an area which according to the existing Order | Soils Survey
completed for the Castle Gate Permit corresponds to Soils Mapping Unit 47, the Guben-Rock
Qutcrop Complex. The vegetation on this site is dominated by Douglas Fir in the overstory, Utah
Serviceberry as the dominant shrub and Salina Wildrye as the dominant herbaceous plant.,

Soil Profile - Al - 0 to S inches - grayish brown (10YR 5/2) bouldery loam, dark brown
(10YR 3/3) when moist; granular structure; soft, very friable, non-sticky, non-plastic:
common fine, medium and coarse roots; medium coarse pores, very few clay films; 16
percent fine gravels, 17 percent medium and coarse gravels, 7 percent cobbles, (2 percent
stones, 20 percent boulders; clear wavy boundary.

B1 -5 to L5 inches - pale brown (10YR 6/3 ) stoney loam, brown (10YR 4/3), moist;

weak granular subangular blocky structure; soft, friable, slightly sticky, slightly plastic;
common fine and medium pores; common medium and coarse roots; few common clay
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films; 8 percent fine gravels, 13 percent medium and coarse gravels, 24 percent cobbles,
26 percent stones, 9 percent boulders; abrupt smooth boundary.

C1 - (5 to 18 inches - light reddish brown (2.5 R 6/4) stoney loam, reddish yellow (7.5YR
6/6) moist; structureless; soft, firm, slightly sticky, slightly plastic; few very tine pores;
common clay films; few fine roots; 18 percent fine gravels, 42 percent medium and coarse
gravels, 8 percent stones; clear smooth boundary.

R - 18+ jnches - burned scoria or red dog.
Soil Pit SHRP -2 - This soils pit is also in an area mapped as belonging to Soils Mapping Unit 47,

the CGiuben-Rock Outcrop complex. This site is dominated by a stand of almost pure Salina
Wildrye.

Soil Profile - Al - 0 to 4 inches - light yellowish brown (10YR6/4) gravelly fine sandy
loam, dusky red (10R 3/4) moist; modetately weak granular structure; soft, friable,
slightly sticky, slightly plastic; common medium pores; common fine roots; common
distinct clay films; 16 percent fine gravels, 5 percent medium and coarse gravels, 4 percent
cobbles, 9 percent boulders; clear smooth boundary.

Cl - 4 to 8 inches - light reddish brown (2.5YR 4/8) extremely gravelly sandy loam, dark
yellowish brown (10YR 3/6) moist; massive structure; hard, fiem, slightly sticky, slightly
plastic; few faint pores; few common coarse roots; very few faint clay films; 34 percent
fine gravels, 42 percent medium and coarse gravels, 15 percent stones; abrupt smooth
boundary. :

R - 8+ inches - burned sandstone or red dog.

Soil Pit SHRP-3 - This soils profile was taken from the undisturbed Soils Mapping Unit 47 and
corresponds to soils mapped as Guben series soils, The site is dominated by a monoculture of
Salina Wildrye. '

Sail Prefile - Al - 0 {9 4 inched - ﬂ‘ﬂ)’iih hroawn (an </’7) e‘rmm"y fina us\n({y laam,
g s s i ooy ang gooetee s wd) oy Gl
slightly sticky, slightly plastic; many medium pores; common fine and medium roots;
common distinct clay films; 8 percent fine gravels, 6 percent medium and coarse gravels, 7
cobbles, 8 percent boulders; gradual smooth boundary.

B1 - 6 to 13 inches - pale brown (LOYR 6/3) gravelly sandy loam, brown to dark brown
(10YR 4/3) moist; moderate granular structure; soft, friable, slightly sticky, slightly plastic,
common medium pores; common fine and medium roots; common distinct clay films; 7
percent fine gravels, 6 percent medium and coarse gravels, 3 percent cohbles. Abrupt
smooth boundary.
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C1 - 13 to 21 inches - very pale brown (10YR 7/3) gravelly sandy loam, dark ‘yellowish
brown (10YR 4/4) moist, weak medium subangular blocky structure; nahg,htly hard, friable,
slightly sticky, slightly plastic, common medium pores; few finc and medium roots; few
distinct clay films; 13 percent fine gravels, 5 percent medium and coarse gravels, 5 percent
stones. Gradual smooth boundary.

C2 - 21 to 29 inches - very pale brown (10YR 7/3) stoney sandy loam, brown to dark
brown (10YR 3/4) moist; weak granular structure; slightly hard, firm, slightly sticky,
slightly plastic; common medium pores; few fine and medium roots, common distinct clay
films; 6 percent fine gravels, 12 percent medium and coarse gravels, 17 percent cobbles,
31 percent stones. Gradual smooth boundary.

C3 - 29 to 40 inches - very pale brown (10YR 7/3) stoney sandy loam, brown to dark
brown (10YR 4/3) moist; moderately weak medium subangular blocky; hard, very firm,
sticky, plastic, common medium pores; few fine roots; few distinct clay films; 8 percent
fine gravels, 11 percent medium and coarse gravels, 11 percent cobbles, 18 percent stones;
abrupt smooth boundary,

R - 40+ inches - sandstone.
Soil it SHRP-4 This soils pit was dug in an undisturbed soil corresponding to Soils Mapping

Unit 47 and belongs to soils in the Guben series. This site is dominated by a stand of almost pure
Salina Wildrye.

Soil Profile - Al - 0 to § inches - pale brown (10YR 6/3) gravelly loam, brown (10 YR
5/3) moist; moderate granular structure; slightly hard, friable, slightly sticky, slightly
plastic; common fine and medium pores; common very fine and fine roots; common
distinct clay films; 13 percent fine gravels, 12 percent medium and coarsc gravels; clear
smooth boundary.

B - 5 to 9 inches - light gray (10YR 7/2) gravelly loam, brown to dark brown (L0YR 4/3)
moist; moderately weak subangular blocky structure; hard, friable, slightly sticky, slightly
plastic; common very fine and fine pores; common very fine and fine roats; common
distinct clay films; 8 percent fine gravels, 15 percent medium and coarse gravels, 6
percent cobbles; abrupt smooth boundary.

C1 -9 to 15 inches - reddish yellow (7.5YR 6/6) gravelly loam, red (10R 4/6) moist; very
weak platy structure; hard, friable, sticky, plastic; few very fine pores; common very fine

and fine roots; common distinct clay films; 11 percent fine shale, 7 percent medium and
coarse shaly; 3 percent shaly, abrupt smooth boundary.

R 15+ inches - weathered shale , .

Soil Pit SHRP-S This undisturbed soil pit is located in the Schoolhouse Canyon Refuse Pilc Area
on an area mapped in the Castle Gate Permit Order 1 soil survey as belonging to Soils Mapping
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Unit 47 and corresponds to soils mapped ag Guben series soils, The vegetation on this sitc is
nearly a solid stand of Salina Wildrye. '

Soil Profile - Al - 0 to 4 inches - grayish brown (10YR 5/2) gravelly loam, dark brown
(10 YR 3/3) moist; moderate fine granular structure; soft, friable, slightly sticky, slightly
plastic, many very fine and fine pores; common very fine roots; common distinct clay
filmg; 15 percent fine gravels, 8 percent medium and coarse gravels, 3 percent cobbles;
clear smooth boundary.

B1 - 4 to 10 inches - pale brown (10YR 6/3) gravelly loam, brown (10YR 5/3) moist;
moderately fine granular structure; slightly hard, friable, sticky, plastic; common finc and
medium pores; common very fine roots; common distinct clay films; 11 percent fine
gravels, 13 percent medium and coarse gravels, 4 percent cobbles; gradual smooth
boundary.

C!1 - 10 to 16 inches - pale brown (10YR 6/3) gravelly silty clay loam, yellowish brown
(10R. 5/4) moist; moderately fine platy structure; slightly hard, friable, slightly sticky,
slightly plastic; common medium pores; common very fine and fine roots; common distinct
clay films; 8 percent fine shale, 6 percent medium and coarse shaly gravels; clear smooth
boundary.

C2 - 16 to 23 inches - yellow (10YR 7/6) extremely shaly silty clay loam, yellowish brown
(10R 5/6) moist; moderate medium platy structure; soft, very friable, slightly sticky,
slightly plastic; common very fine and fine pores; common very fine and fine roots; fow
faint clay films; 65 percent fine shaly, 8 percent medium and coarse shaly, 5 percent shaly
cobbles; gradual wavy boundary.

R 234 inches - weathered shale

Sofl Pit SHRP-6 This undisturbed soils pit corresponds to soils associated with Soils Mapping
Unit 47 and the Guben series soil of that mapping unit. The vegetation on this site i Salina
Wildrye.

Soil Profile - Al - 0 to § inches - light brownish grayish (10YR 6/2) gravelly loam, dark
grayish brown (10YR 4/2) moist; weak fine subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; common medium porcs; common very fine and fine
toots; common distinct clay films; 18 percent fine gravels, 12 percent medium and coarse
gravels, 6 percent cobbles, 13 percent boulders; clear smooth boundary.

Cl - 5 to 12 inches - pale brown (10YR 6/3) gravelly fine sandy loam, brown to dark
brown (10YR 4/3) moist; fine medium subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; common medium pores; common very fine and fine roots;
common distinct clay films; 11 percent fine gravels, 8 percent medium and coarse gravels,
G percent cobbles; gradual smooth boundary.
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C2 - 12 to 19 inches - very pale brown (10YR 7/3) gravelly sandy loam, brown to dark
brown (10YR 4/3) moist; moderately fine granular structure; hard, friable, slightly sticky,
slightly plastic, common fine pores, common very fine and fine roots; few faint clay films;
13 percent fine gravels, 8 percent medium and coarse gravels; abrupt smooth boundary.

R 19+ inches - weathered

Sojl Pit SEIRP-7 This soil pit is located in an undisturbed location near the upper end of the
refuse pile in a soil mapped in the Order I Soil Survey of the Castle Gate Permit Atea as belong to
Soils Mapping Unit 47. This soil corresponds to the Guben soils series component of that
mapping unit, Vegetation on this site is dominated by Utah Juniper, Basin Big Sagebrush and
Salina Wildrye.

Soil Profile - Al - 0 to 3 inches - dark grayish brown (10YR 4/2) bouldery sandy loam,
very dark gray (LOYR 3/1) moist; very fine subangular blocky structure; soft, very friable,
non sticky, non plastic; common fine pores; common very fine and fine roots, few distinct
clay films; 3 percent fine gravels, 8 percent medium and coarse gravels, 7 percent cobbles,
9 percent stones, 18 percent boulders; clear smooth boundary.

C1 - 3 to 7 inches -~ brown (10YR 5/3) bouldery fine sandy loam, very dark grayish brown
(10YR 3/2) moist; very weak fine subangular blocky structure; slightly hard, friable, non
sticky, non plastic; common fine to medium pores; common very fine and fine roots; few
faint clay films; S percent fine gravels, 12 percent medium and coarsc gravcls, 9 percent
cobbles, 4 percent stones; gradual smooth boundary. -

C2 - 7 to 19 inches - very pale brown (10YR 7/3) bouldery finc sandy loam, brown to
dark brown (10YR 4/3) moist; very weak subangular blocky structure; hard, firm, non
sticky, non plastic; few very fine pores; few very fine and finc roots; few very faint clay
films; 12 percent fine gravels, 15 percent medium and coarse gravels, 8 percent cobbles, §
percent stoties; gradual smooth boundary.

C3 - 19 to 25 inches - very pale brown (10YR 7/3) bouldery fine sandy loam, brown
(10YR 5/3) moist; very weak subangular blocky structure; slightly hard, very firm, non
sticky, non plastic; few very fine pores; few very fine and fine roots; very few faint clay
films; 11 percent fine gravels, 8 percent medium and coarse gravels, 6 percent cobbles, 5
percent stones; broken clear boundary.

R - 25+ inches - fractured sandstone.

Soil Pit SHRP-8 This soil pit is located in a disturbed soil which cotresponds to the area below
the clean water diversion ditch which was constructed to divert the undisturbed runoff from
upgradicnt aréas around the refuge pile. According to the Order I soils map in the Castle Gate
Permit, the soils on this site belong to the Strych and Colluvium Soils Mapping Unit, This
designation is in crror as all of these soils are disturbed and consist of material which.was blasted
away from a sandstone ledge when the clean water diversion was constructed. These matcrials are
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at the angle of repose. Due to the steep slope associated with these materials, they support only
limited vegetative growth which is dominated by annual weeds and a few planted grasses.

Soil Profile - Disturbed - 0 to 78 inches + - very pale brown (10YR 7/3) extremely
cobbly sand, dark yellowish brown (10YR 4/4) moist; structurcless; extremely hard,
extremely firm, slightly sticky, slightly plastic; no pores; no roots; no clay films; 18 percent
fine gravels, 16 percent medium and coarse gravels, 32 percent pebbles, 16 percent stones,
7 percent boulders.

Soil Pit SHRP-9 This soil pit is located on the west side of the refuse pilc in a location designed
on the Order I soil survey of the Castle Gate Permit as being an area of rock outcrop. Those areas
containing developed soils belong to the Strych soils series.

Soil Profile - Al - 0to 1 inch ~ light brownish gray (10YR 6/2) extremely gravelly sandy
loam, brown (10YR 5/3) moist; very weak granular structure; hard, very firm, non sticky,
non plastic;, few very fine pores; common very fine roots; very few faint clay films; 18
percent fine gravels, 21 percent medium and coarse gravels, 10 percent cobbles, 16
percent stones, 13 percent boulders; clear smooth boundary.

C1 - 1 to 7 inches - light brownish gray (10YR 6/2) extremely pravelly sandy loam, brown
to dark brown (10YR 4/3) moist; very fine granular structure; hard, very firm, non sticky,
non plastic; few vety fine faint pores; common very fine roots; no clay films; 32 percent
fine gravels, 21 percent medium and coarse gravels, 6 percent cobbles; clear smooth
boundary.

C2 - 7 to 17 inches - very dark grayish brown (10YR 3/2) sandy loam, black (10YR 2/1)
ioist; moderately fine platy structure; hard, very firm, non sticky, non plastic; no pores;
few very fine and fine roots; few very faint clay films; gradual smooth boundary.

R - 17+ inches - weathered coal. . , .
Soil Pit SHRP-10 This soil pit is located in the same area as Soil Pit SHRP-9,

Soil Profile - Al - 0 to 2 inches - pale brown (10YR 6/3) extremely gravelly sandy loam,

- brown to dark brown (10YR 4/3) moist; weak very fine granular structure; slightly hard,
firm, slightly sticky, slightly plastic; few fine pores; few fine roots; few faint clay films; 31
percent fine gravels, 15 percent medium and coarse gravels, 7 percent cobbles; diffuse
wavy smooth boundary.

Cl - 2 to 8 inches - pale brown (10YR 6/3) extremely gravelly sandy loam, brown to dark
brown (10YR 4/3) moist, moderate very fine granular structure; hard, firm, slightly sticky,
slightly plastic; few very fine pores; common very fine and fine roots; very few faint clay
films; 42 percent fine gravels, 26 percent medium and coarse gravels; gradual smooth
boundary.
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C2 - 8 to 16 inches - very pale brown(10YR 8/3) extremely gravelly sandy loam, yellowish
brown (10YR 5/6) moist; structureless; very hard, very firm, non sticky, non plastic; few
very fine pores; common very fine and fine roots; few very faint clay films; 51 percent fine
gravels, 32 percent medium and coarse gravels; gradual smooth boundary.

C3 - 16 to 22 inches - very pale brown (10YR 7/3) extremely gravelly sandy loam,
yellowish brown (10YR 5/4) moist; structureless; soft, friable, slightly sticky, slightly
plastic; few very fine pores; few very fine roots; no clay films; 38 percent fine gravels, 51
percent medium and coarge gravels; clear smooth boundary.

R - 22+ inches - woathered sandstone.

The soils in the vicinity of proposed Conveyors SC-6 and SC-7 have been mapped to an Order I
soils survey level as indicated on the Castle Gate Area Preparation Plant Facilities Soil Survey
Magp found in the Castle Gate Permit. According to this map, all of the soils in the vicinity of these
conveyor sections correspond to the classifications of either “Made Land” or “Areas Disturbed by
Mining Prior to 1977 and not re-affected by Castle Gate Coal Company”. On the Willow Creek
Eacilities Area - Soils Map, (Map 4), all of these areas are designated as “Pre-1977 Disturbance”,
Based on available information and field inspection, all of the soils in the vicinity of Conveyors
SC-6 and SC-7 have been previously disturbed and no undisturbed soil material remains which
could be recovered from these sites. CPMC has, however, identified and recovered minor
quantities of suitable disturbed soils from the conveyor areas. This additional soil material has
been placed in the Willow Creek topsoil stockpile.

p pC | ‘ ? )
Revised Page 4.2-3, this scction of text is to be inserted immediately before the current text
associated with Permit Section 4.2.2.2, Soil Suitability and Testing.

Based on proposed expansion of the Schoolhouse Canyon Refuse Pile, placement of the
maximum_volyme in the refuse pile and extension of the pile to it’s maximum clevation would
result in an additional 12.08 acres of disturbance at this location. Not all of the proposed
disturbance area, however, contains salvagable soil materials. The area of the current clean water
diversion ditch amounts to 2.38 acres and no soil material is available for salvaged in this area.
Also, the area immediately downslope of the diversion ditch contains fill which cannot be
removed without undermining the diversion ditch, resulting in a ditch failure. Therefore, any soil
material in the 2.35 acres corresponding to this downslope area is not available for salvage for
potential reclamation use. Given these limitations, proposed expansion areas potcntially available
for soil salvage total only 7.35 acres.

In order to determine the volume of potentially salvageable soil material from the 7.35 acre refuse
pile expansion area (excluding the clean water diversion and downslope area), a total of nine soils
pits were excavated in this area, the thickness of potentially salvageable soil matcrial was
mcasured, and any limitations on potential soil salvage were noted. Arcas where site conditions
would preclude soil salvage included rock outerop areas and areas where large boulders occurred.
In order to quantify the portion of the potential soil recovery area associated with rock ledges, at
cach sample site a 100 foot tape was extended upslope from the current top of the refuse pile and

hY
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the length of rock ledge exposed along the tape line was measured. In a similar manner, all
boulders, defined as rocks having a diameter greater than 2 feet across, were also measured.
Based on the field measurements, soil volumes for each soil sample site and the corresponding
area of influence were calculated and then adjusted to reflect the percentage of cach area where
soil could not be salvaged duc to rock ledges and boulders. Since the salvagable soil material
would have to be pulled downslope onto the top of the refuse pile using a trackcd backhoe due to
the steep slopes and limited access, some mixing of this material with refuse and consequent loss
is inevitable. Based on previous soil salvage experience, it is estimated that this loss will account
for approximately three percent of the total volume of potentially salvageable soil material,

Bascd upon field measurements and the factors noted above, a calculated volume of
approximately 15,500 cubic yards of additional soil material can be salvaged from the proposed
expansion area agsociated with the School Canyon Refuse Pile Expansion. The additional soil
material will be placed in either the Willow Creek topsoil stockpile or the existing Gravel Canyon
stockpile. When the current permit commitment to place two feet of soil cover on the refuse pile
is adjustcd to reflect this additional.soil salvage volume, the overall soil replacement depth is
incrcased to approximate m able 4.2-1, Soil Recovery and Storage Plans, hasbeen
revised and updated to reflect the additional topsoil recovery from the refusc pile expansion area.

With respect to salvage of additional soil materials in the vicinity of Conveyors SC-6 and SC-7,
minor quantities of additional plant growth media consisting of disturbed soils were identificd by
ficld inspection and have been satvaged from these areas. A total of approximately 600 cubic
yards of additional disturbed soil material were removed from these areas and placed in the
Willow Creek topsoil stockpile. Given that soils in the subject areas have becn previously
disturbed and that all reasonably available suitable soils have now been recovered and stockpiled
for use in future reclamation, no additional soil salvage in this area is necessary or justified.
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DEPARTMENT OF NATURAL RESQURCES
DIVISION OF OIT.. GAS AN MINTN

1594 West North Temple, Suite 1210
Michael O. Leavitt Box 145801

Governor §  galt Lake City, Utah 84114-5801

Ted Stewart
Executive Director (801) 538-5289

James W. Carter § 801-359-3940 (Fax)
Division Director B 801-538-5319 (TDD)

5 Staf® of Utah

August 5, 1996

John Borla

Cyprus Plateau Mining
P.O. Drawer PMC
Price Utah 84501

e

Re:  Willow Creek Mine Permit ACT/007/038-DO 96A, Cyprus Plateau Mining
Corporation, Folder #2. Carbon County. Utah

Dear Mr. Borla:

The Division is in receipt of a submittal for the referenced Division Order from
TerraMatrix Dated July 31, 1996. The Division anticipates reviewing this information by
August 19, 1996. A copy of this submittal will be retained at the Divisions Salt Lake office
for review by other entities.

On a procedural note in the future please allow your company enough time to obtain
information from consulting firms and transmit such through your resident agent or company.
Enclosed you will find an application for permit change to be filled out and returned to the
division at your convenience. If you have any questions please call.

Sincerely, | ‘ :

Joseph C. Helfrich
Permit Supervisor

Enclosure

cc: Mark Page, Water Rights-Price (w/o enclosure)
Dave Ariotti, Health-Price (w/o enclosure)
Bill Bates, Wildlife-Price (w/o enclosure)
David Terry, Trust Lands (w/o enclosure)
PFO
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DIV. OF OIL, GAS & MINING

Mr. Joseph C. Helfrich

Permit Supervisor

Utah Division of Oil, Gas & Mining
1594 West North Temple

Salt Lake City, UT 84114-5801

(801) 538-5340 e

Re:  Willow Creek Mine (Permit ACT/007/038) - Response to Division Order 96A, Regarding
Soil Salvage Operations in the School House Canyon Refuse Pile Area and in the area of
Conveyor Segments SC-6 and SC-7.

Dear Mr. Helfrich:

As directed by Ben Grimes of Cyprus Plateau Mining Corporation (CPMC), this response
addresses soil salvage operations in the vicinity of the School House Canyon Refuse Pile and also
in the vicinity of proposed Conveyor Segments SC-6 and SC-7. The information provided in this
submittal was collected and response discussions prepared by Mr. Kent A. Crofts, a consultant to
CPMC. Mr Crofts conducted detailed site investigations of the subject areas on July 12-13, 1996
including characterization of the soils found in these areas and collection of soil samples, Due,

- however to normal turn-around times for completion of laboratory soil analyses, sample analysis

data are not yet available. Analysis results and an evaluation of soil suitability based on the results
will be submitted to UDOGM following receipt.

This submittal responds to the following UDOGM comment as contained in Division Order 96A:

The Division finds the permir deficient in that the existing Mining and Reclamation Plan
(MRP) does not address soil salvage in the Schoolbouse Canyon Refuse Pile area and soil salvage
and reclamation in the area of conveyors SC-6 and SC-7 and associated transfer buildings being
constructed for the Willow Creek Mine (R645-301-230 - Operations Plan; R645-301-240 -
Reclamation Plan).

In order to comply with these regulations, the permittee must amend the mining and
reclamation plan to address pertinent requirements to remove and store topsoil resources in the
identified areas and to replace topsoil during reclamation in the conveyor area.

Pursuant to discussions between Robert Davidson of UDOGM and Ben Grimes of CPMC, it was
agreed that additional soils pits would be excavated in the Schoolhouse Canyon Refuse Pile Area
to characterize existing soil resources and evaluate the feasibility of soil salvage in the refuse pile

Engineering & Environmental Services
PO. Box 774018

1475 Pine Grove Road

Steamboat Springs, Colorado 80477

Phone 970.879.6260 Fax 970.879.9048

Steamboat Springs  Denver  Fort Collins Seattle  Santiago
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Mr. Joseph C. Helfrich .
July 31, 1996 AUG 0 5 wee
Page 2

area and that soil salvage potential along the p«%o@él Qﬂm%%r&www%g nvestigated. The

supplemental soils characterization work was initiated on July 12, 1996 and completed on July 13,
1996. Field work involved excavation and characterization of soil horizons in 10 soils pits in the
refuse pile area and sampling of 6 of these pits for physical and chemical soils properties. Soils in
the vicinity of proposed Conveyors SC-6 and SC-7 and associated transfer towers were also
examined. The results of this field sampling effort are summarized by the accompanying revised
permit pages (pages 3.1-6a, 3.1-13d through 3.1-13}, 4.2-3 and 3a, 4.2-4 and 4.2-4b). This submittal
also includes a revised soils map (Map 4). This information should be sufficient to allow UDOGM
to proceed to vacate the “Order & Findings of Permit Deficiency” issued on 21 May 1996, relative
to the soils section of the Willow Creek Mine Permit.

We appreciate your consideration and timely action on this matter. Please feel free to contact me
at (970)879-6260 or Kent Crofts at (970)638-4462 with any comments or questions regarding this
submittal.

Sincerely,

TerraMatrix, Inc, for Cyprus Plateau Mining Corporation

Jerry M. eton

JMN:yp

cc: Ben Grimes - CPMC (w/attachments)
Kent Crofts - IME (w/attachments)
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DIVISION OF OIL, GAS AND MINING

. . 355 West North Temple
Michael O&;{_’,‘: avitt 3 Triad Center, Suite 350
emer h 84180-1203
Ted Stewart Sall Lake City, Uta :
Executive Director f| 801-538-5340
James W. Carter [| 801-359-3940 (Fax)
Division Director 801-538-5319 (TDD)

January 16, 1997
TO: File
THRU: Joe Helfrich, Permit Supervisor
FROM: Robert Davidson, Soils Reclamation Specialist (K?Ab
RE: Technical Analysis of MRP Topsoil Revision, Willow Creek Mine, Cyprus

Plateau Mining Company, ACT/007/038-96C. Folder #2. Carbon County., Utah

SYNOPSIS

Cyprus Plateau Mining Company (CPMC) submitted a topsoil revision that
addresses the Division’s Order 96A, “Order & Findings of Permit Deficiency” issued on May
21, 1996. The revision provides a detailed soil evaluation and operation plan for soils
salvaged from Schoolhouse Canyon, Conveyors SC-6 and SC-7 vicinity, and affiliated transfer
buildings. This Technical Review summarizes the revisions associated with the environmental
resource, operational plan, and reclamation plan of the MRP.

ENVIRONMENTAL RESOURCE INFORMATION
SOILS RESOURCE INFORMATION

Regulatory Reference: 30 CFR Sec. 783.21, 817.200(c); R645-301-220, -301-411.

Analysis:

The Division issued a Division Order 96A on May 21, 1996, that found the
permit deficient in that the MRP did not address soil salvage in the Schoolhouse Canyon
Refuse Pile area or soil salvage and reclamation in the area of conveyors SC-6 and SC-7 and
their associated transfer buildings that were under construction for the Willow Creck Mine.
In response to the Division Order, Cyprus Plateau Mining Corporation (CPMC) extensively
sampled soils in the Schoolhouse Canyon refuse pile area and examined soils in the conveyor
and transfer building area. The Schoolhouse Canyon sampling program involved 10
additional soil pits and thoroughly collecting samples from 6 of the excavated pits.
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The soil resource information collected for the 1996 Schoolhouse Canyon Refuse Pile
area and Castle Gate conveyor area soils sampling was added to the Soil Resource section of
" the MRP. The methodologies used for soil evaluation were identical to those used for the
1996 soils sampling program for the Willow Creek Mine. For the Schoolhouse Canyon
- Refuse Pile area, samples were collected from 6 of the 10 excavated soils pits. The samples
were analyzed for the soil parameters as set forth in the Division’s Guidelines for topsoil.!

Sixteen samples from six pits (pits 1, 2, 4, 7, 8, & 9) were analyzed for pH, EC, SP,
Texture, SAR, soluble Se, ABP, AWC, and pebbles. The majority of samples tested were
rated “good” to “fair.” Two samples, SHRP-1-A1 and SHRP-9-C2 were rated “poor” for
saturation percent. Since the majority of samples analyzed for SP correspond to “good,” it is
reasonable to assume that operational mixing will result in a blended product with acceptable
SP criteria. One sample had “unacceptable” ratings for acid base potential (ABP=16) and pH
(pH=3.6); both results reinforce that this material is indeed acid producing. This sample
corresponds to a zone of weathered coal encountered within the survey pit. CPMC commits
that any evident occurrences of weathered coal encountered during salvaging operations will
be avoided. Furthermore, any minor amounts of weathered coal inadvertently introduced
during salvage will be diluted during operational mixing.

Schoolhouse Canyon soil pit locations are located on the Facilities Area Soils Map
(Map #4) while soil profile descriptions are provided for all 10 pits in the Soil Resource
section of the MRP. Nine of the 10 pits in Schoolhouse Canyon were in undisturbed soils
while the tenth pit was located in the disturbed soils beneath the diversion ditch. According
to the Order I soils map in the Castle Gate Permit, these disturbed soils on this site below the
diversion ditch belong to the Strych and Colluvium Soils Mapping Unit. This description is
in error since these soils are disturbed and consist of material which was blasted away from a
sandstone ledge when the diversion ditch was constructed. These materials are at the angle of
repose. The undisturbed soils correspond to the SCS Carbon County soil survey series #47,
Guben-Rock Outcrop Complex.

Soils in the conveyor and transfer building area have already been mapped to an Order
I soils survey level which is found in the Castle Gate Permit. These soils correspond to either
“Made Land” or “Areas Disturbed by Mining Prior to 1977 and not re-affected by Castle Gate
Coal Company.” The revision states that no undisturbed soils remain in this area which could
be salvaged. However, CPMC identified and recovered minor quantities of suitable disturbed
soil material from the conveyor area during construction. This salvaged material was placed

'Leatherwood, J., and Duce, D., 1988. Guidelines for Management of Topsoil and
Overburden for Underground and Surface Coal Mining. State of Utah Department of Natural
Resources, Division of Oil, Gas and Mining.
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on the Willow Creek topsoil stockpile.

Findings:

This portion of the revised permit meets the regulatory requirements.

OPERATION PLAN TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR Sec. 817.22; R645-301-230.

Analysis:

Future expansion of the Schoolhouse Canyon Refuse Pile will disturb an additional
12.08 acres. Not all of the future disturbance contains salvageable soil. The disturbance area
associated with the diversion ditch accounts for 4.73 acres and includes the fill immediately
down slope of the diversion ditch which cannot be removed without undermining the ditch.
Therefore, the proposed expansion areas potentially available for soil salvage totals 7.35 acres.

Areas within the 7.35 acres that would preclude soil salvage included rock outcrops,
rock ledges, and boulders. Boulders were defined as rocks with a diameter greater than two
feet. These areas were quantified to reduce that portion of non-salvageable soil. Salvageable
soil would have to be pulled down slope onto the surface of the refuse pile using a tracked
backhoe and, therefore, some mixing of the soil with the surface refuse and consequent soil
loss in inevitable. CPMC estimates soil loss at three percent of the total volume of
salvageable soil.

Calculated volume of the resulting potentially salvageable soil in the Schoolhouse
Canyon Refuse Pile expansion area is approximately 15,500 cubic yards. The average
thickness removal depth for the 7.35 acres is 16 inches of undisturbed soils. The soil will be
stockpiled in either the Willow Creek topsoil pile or the Gravel Canyon stockpile. Table 4.2-
1, Soil Recovery and Storage Plans, has been revised and updated to reflect the additional
topsoil recovery from the refuse pile expansion area.

In the vicinity of Conveyors SC-6 and SC-7, approximately 600 cubic yards of
additional disturbed soil material was salvaged and placed in the Willow Creek topsoil
stockpile. CPMC states that no additional soil salvage in this area is planned since all
reasonably available soils were identified and recovered. No specifics are given for actual
basis for salvaging soils, details for depths and actual areas of salvage, or personnel and their
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credentials making the decisions for salvage. Therefore the Division is unable to assess if the
correct quality or quantity of soil was salvaged. Salvageable ‘reasonable available soils’ to
CPMC may or may not be reasonable to a non-biased party. As demonstrated in past
construction activities, disturbed or undisturbed soils are often looked at as construction fill.
The cost and inconvenience of salvaging soil materials are frequently used as excuses for not
salvaging what could be appropriate growth media. These points of argument are particularly
valid since the Castle Gate MRP shows a deficit of soil available for reclamation in these pre-
disturbed areas.

Findings:

This portion of the revised permit meets the regulatory requirements.

RECLAMATION PLAN TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR Sec. 817.22; R645-301-240,

Analysis:

The current Castle Gate MRP commitment is to place 24 inches of soil cover on the
Schoolhouse Canyon refuse pile. This soil primarily comes from the Gravel Canyon stockpile
which currently contains 97,000 cubic yards of soils. This resulting acreage for the 24 inch
commitment equates to 30 acres. With the additional 15,500 cubic yards of soil salvage from
the Schoolhouse Canyon Refuse pile expansion area, the total volume of soil available for
reclaiming the refuse pile is increased to 112,500 cubic yards. Based on the 30 acres of total
disturbance for the refuse pile, the projected overall soil replacement depth will be increased
to 2.34 feet.

Findings:

This portion of the revised permit meets the regulatory requirements.

BLB

cc: Daron Haddock
Paul Baker
Pete Hess

0:\007038. WIL\DRAFT\WC_STA#4.RAD
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January 8, 1997 DIV, OF OIL, GAS & MINING

Mr. Robert Davidson

Utah Division of Qil, Gas and Mining
1594 West North Temple

Salt Lake City, Utah 84114-5801
(801) 538-5340

Re:  Cyprus Plateau Mining Company - Willow Creek Mine, Supplemental Soils Information
Dear Mr. Davidson:

As noted in our 7/31/96 letter to Joe Helfrich of UDOGM, evaluation of soil sample analysis
results for samples collected during the 1996 sampling program for the Schoolhouse Canyon Refuse
Pile Expansion Area and Castle Gate Conveyor Modification Areas was pending completion of
lab analyses at the time of submittal of the required supplemental soils information (refer to
Division Order 96A). We received the laboratory analysis results in mid-December, have
completed evaluation of those results, and are pleased to submit with this transmittal the
outstanding supplemental soils information.

Accompanying this transmittal are five copies of the revised permit text pages, tables, and exhibit
materials incorporating the supplemental soils information from the 1996 sampling program for
the Schoolhouse Canyon Refuse Pile Expansion Area and Castle Gate Conveyor Modification
Areas. The accompanying Summary of Revisions/Additions identifies the revised permit materials
and provides instructions for their placement in the Willow Creek Permit Document.

Following your review of the accompanying permit information please feel free to contact me with
any further questions or comments.

Sincerely,

TerraMatrix, Inc. F Plateau Mining Company

EFFECTIVE:

DEC 11 19sr 1AW

”M’“/?t? o , INCORPORAT LD

cc: B. Grimes/CPMC (w/2 copies of attachments)

UTtan Division O1L, Gas AND MINING

Engineering & Environmental Services
PO. Box 774018

1475 Pine Grove Road

Steamboat Springs, Colorado Bo477

Phone 970.879.6260 Fax 970.879.9048

Steamboat Springs . Denver  Fort Collins Seattle  Santiago



SUMMARY OF REVISIONS/ADDITIONS
JANUARY 1997

Item/Reference

Description

Placement Instructions

List of Tables

Updated to include Tables 3.1-
1a and 3.1-5

Replaces List of Figures in Vols. 1-
3

Permit Text
il
Pages 3.1-13e Revised Replaces page 3.1-13e in Vol. 2
3.1-14a New Table 3.1-1A Insert after page 3.1-14 in Vol. 2
3.1-18, 18a, 19, Revised Replace pages 3.1-18 and 3.1-19
19a in Vol. 2
3.1-21a Revised Replaces page 3.1-21a in Vol. 2
3.1-21b New Table 3.1-5 Insert after page 3.1-21ain Vol. 2
3.1-22a, 23, 23a, Revised Replace pages 3.1-22a through
24, 24a, 25, 2ba, 30a in Vol. 2
26, 26a, 27, 27a,
28, 28a, 29, 29a,
30, 30a
Exhibit 5 - Soils Information
Table of Contents Revised Replaces Exhibit & Table of

Contents in Vol, 9

Soils Information

H:\BBE\PERMIT\REVISIQNS\IANG7.50R

Schoolhouse Canyon Refuse Pile
and Castle Gate Conveyor -

| 1996 Soils Analyses

Insert after Willow Creek 1996
Soils Analyses in Exhibit 5, Vol. 9

EFFECTIVE:

DEC 11 o
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TERRAMATRIX

Engineering and Environmental Services

September 3, 1996 Project No. 866

To: Robert Davidson
Utah Division of Oil, Gas & Mining T TS e
1594 West North Temple ) _
Salt Lake City, Utah 84114-5801 D}
(801) 538-5340 SEP 0 9 196 /

Sent by: Jerry Nettleton

DIV. OF OIL, GAS & MINING

Delivered by: Other: e —
El/ Mail 1
L Air Freight ]
|:| Hand Carried L—J

3 Copies of revised soils information (Table 4.2-1, Table
4.2-1A (sheet 1 of 2), and Map 4)

REMARKS: Bob - Enclosed are copies of the revised soils information for
the Willow Creek Mine Permit incorporating the corrections
we discussed on the phone. | believe the revisions should
address your remaining concerns. Please feel free to
contact me with any further questions regarding this
transmittal -

cc: B. Grimes/CPMC (2 copies of attachments)
K. Crofts/IME (1 copy of attachments)

TerraMatrix Inc. * P.O. Box 774018 * Steamboat Springs, Colorado 80477 * (303)879-6260



Gy |State of Utah
V) ' B%%SION OF OIL, GAS AND MINING
‘ 355 West North Temple

Gavernor § 3 Triad Centar, Suite 350

Ted Stewart Salt Lake City, Utah 84180-1203

Executive Director § 801-538-5340
 James W. Carter 801-359-3940 (Fax)

Division Director § 801-538-5319 (TDD)

Michael O, Leavitt

December 11, 1996

TO File /
THRU: Joe Helfrich, Permit Superv1sor [
FROM: Robert Davidson, Soils Reclama on Specialist QAD

RE: T ic sis of MRP T vision, Willow Creek Mine
lateau Mining Compan CT/007/03 -96C. Folder #2, C n County, Utah

SYNOPSIS

Cyprus Plateau Mining Company (CPMC) submitted a topsoil revision that
addresses the Division’s Order 96A, “Order & Findings of Permit Deficiency” issued on May
21, 1996. The revision provides a detail soil evaluation and operation plan for soils salvaged
from Schoolhouse Canyon, Conveyors SC-6 and SC-7 vicinity, and affiliated transfer buildings.

* This Technical Review summarizes the revisions associated with the environmental resource,

operational plan, and reclamation plan of the MRP.

ENVIRONMENTAL RESOURCE INFORMATION
SOILS RESOURCE INFORMATION

Regulatory Reference: 30 CFR Sec. 783.21, 817.200(c); R645-301-220, -301-411.
Analysis:

The Division issued a Division Order 96A on May 21, 1996, that found the
permit deficient in that the MRP did not address soil salvage in the Schoolhouse Canyon

Refuse Pile area or soil salvage and reclamation in the area of conveyors SC-6 and SC-7 and

their associated transfer buildings that were under construction for the Willow Creek Mine.
In response to the Division Order, Cyprus Plateau Mining Corporation (CPMC) extensively

sampled soils in the Schoolhouse Canyon refuse pile area and examined soils in the conveyor

and transfer building area. The Schoolhouse Canyon sampling program involved 10

;;;;;
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additional soil pits and thoroughly collecting samples from 6 of the excavated pits.

The soil resource information collected for the 1996 Schoolhouse Canyon
Refuse Pile area and Castle Gate conveyor area soils sampling was added to the Soil
Resource section of the MRP. The methodologies used for soil evaluation were identical to
those used for the 1996 soils sampling program for the Willow Creek Mine. For the
Schoolhouse Canyon Refuse Pile area, samples were collected from 6 of the 10 excavated
soils pits. The samples were analyzed for the soil parameters as set forth in the Division’s
Guidelines for topsoil.’

Schoolhouse Canyon soil pit locations are located on the Facilities Area Soils
Map (Map #4) while soil profile descriptions are provided for all 10 pits in the Soil Resource
section of the MRP. Nine of the 10 pits in Schoolhouse Canyon were in undisturbed soils
while the tenth pit was located in the disturbed soils beneath the diversion ditch. According
to the Order I soils map in the Castle Gate Permit, these disturbed soils on this site below
the diversion ditch belong to the Strych and Colluvium Soils Mapping Unit. This description
is in error since these soils are disturbed and consist of material which was blasted away
from a sandstone ledge when the diversion ditch was constructed, These materials are at the
angle of repose. The undisturbed soils correspond to the SCS Carbon County soil survey
series #47, Guben-Rock Outcrop Complex.

Soils in the conveyor and transfer building area have already been mapped to
an Order I soils survey level which is found in the Castle Gate Permit. These soils
correspond to either “Made Land” or “Areas Disturbed by Mining Prior to 1977 and not re-
affected by Castle Gate Coal Company.” The revision states that no undisturbed soils
remain in this area which could be salvaged. However, CPMC identified and recovered
minor quantities of suitable disturbed soil material from the conveyor area during
construction. This salvaged material was placed on the Willow Creek topsoil stockpile.

Findings:

This portion of the revised permit meets the regulatory requirements.

‘Leatherwood, J., and Duce, D., 1988. Guidelines for Management of Topsoil and
Overburden for Underground and Surface Coal Mining. State of Utah Department of Natural
Resources, Division of Oil, Gas and Mining.
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OPERATION PLAN TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR Sec. 817.22; R645-301-230.
Analysis:

Future expansion of the Schoolhouse Canyon Refuse Pile will disturb an
additional 12.08 acres. Not all of the future disturbance contains salvageable soil. The
disturbance area associated with the diversion ditch accounts for 4.73 acres and includes the
fill immediately down slope of the diversion ditch which cannot be removed without
undermining the ditch. Therefore, the proposed expansion areas potentially available for soil
salvage totals 7.35 acres.

Areas within the 7.35 acres that would preclude soil salvage included rock
outcrops, rock ledges, and boulders. Boulders were defined as rocks with a diameter greater
than two feet. These areas were quantified to reduce that portion of non-salvageable soil.
Salvageable soil would have to be pulled down slope onto the surface of the refuse pile using
a tracked backhoe and, therefore, some mixing of the soil with the surface refuse and
consequent soil loss in inevitable, CPMC estimates soil loss at three percent of the total
volume of salvageable soil.

Calculated volume of the resulting potentially salvageable soil in the
Schoolhouse Canyon Refuse Pile expansion area is approximately 15,500 cubic yards. The
average thickness removal depth for the 7.35 acres is 16 inches of undisturbed soils. The
soil will be stockpiled in either the Willow Creek topsoil pile or the Gravel Canyon
stockpile. Table 4.2-1, Soil Recovery and Storage Plans, has been revised and updated to
reflect the additional topsoil recovery from the refuse pile expansion area,

In the vicinity of Conveyors SC-6 and SC-7, approximately 600 cubic yards of
additional disturbed soil material was salvaged and placed in the Willow Creek topsoil
stockpile. CPMC states that no additional soil salvage in this area is planned since all
reasonably available soils were identified and recovered. No specifics are given for actual
basis for salvaging soils, details for depths and actual areas of salvage, or personnel and their
credentials making the decisions for salvage. Therefore the Division is unable to assess if
the correct quality or quantity of soil was salvaged. Salvageable ‘reasonable available soils’
to CPMC may or may not be reasonable to a non-biased party. As demonstrated in past
construction activities, disturbed or undisturbed soils are often looked at as construction fill.
The cost and inconvenience of salvaging soil materials are frequently used as excuses for not
salvaging what could be appropriate growth media. These points of argument are '
particularly valid since the Castle Gate MRP shows a deficit of soil available for reclamation
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in these pre-disturbed areas.

Findings:

This portion of the revised permit meets the regulatory requirements.

RECLAMATION PLAN TOPSOIL AND SUBSOIL

Regulatory Reference: 30 CFR Sec. 817.22; R645-301-240.

Analysis:

The current Castle Gate MRP commitment is to place 24 inches of soil cover
on the Schoolhouse Canyon refuse pile. This soil primarily comes from the Gravel Canyon
stockpile which currently contains 97,000 cubic yards of soils. This resulting acreage for the
24 inch commitment equates to 30 acres. With the additional 15,500 cubic yards of soil
salvage from the Schoolhouse Canyon Refuse pile expansion area, the total volume of soil
available for reclaiming the refuse pile is increased to 112,500 cubic yards. Based on the 30
acres of total disturbance for the refuse pile, the projected overall soil replacement depth will
be increased to 2.34 feet.

Findings:

This portion of the revised permit meets the regulatory requirements.
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