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CHAPTER 2 
R64S-301-200 SOILS 

Historical Note: In the spring of 2009, the company constructed a small catchment structure in the C 
Canyon drainage below the minesite. The purpose of this structure was to contain coal-fines which had 
accumulated in the drainage channel as a result of non-compliance discharge water from the mine, and 
to assist in the subsequent clean-up project. After the unit was constructed it was determined that it 
should be included within the Mining and Reclamation Plan. Please refer to Appendix 5-15 for a 
complete description of this catchment structure, including history, location, right-of-entry, as-built 
design, operational criteria, and reclamation information. 

R64S-301-200 SOILS 

NOTE: The following discussion for the remainder ofR645 -301-200 applies specifically 
to the Gob Gas Vent Hole (GVH) installation proposed in Bear Canyon. In order to 
facilitate the review it is presented here in its entirety rather than interspersed throughout 
the chapter. A more detailed and complete discussion of the Bear Canyon GVH proposal 
can be found in Appendix 5-14. Unless specifically noted in this following discussion, 
nothing related to the Bear Canyon GVH proposal affects the contents of the existing 
approved MRP as described hereinafter. 

The location of the GVH in Bear Canyon is adjacent to the end of the existing road in the 
canyon. Construction of the GVH facilities will involve disturbing about 0.24 acres in 
the east side of the bottom of the canyon. Before any excavation begins at the GVH site, 
all available topsoil will be salvaged. Bob Long, CPSS, of Long Resource Consultants, 
Inc., has conducted an Order 1 soils survey of the site. His report is included in 
Appendix 2-10, and also Attachment 2 of Appendix 5-14. Three test pits were dug in 
the hillside and the soil resources were measured and catalogued. There is a significant 
layer of soil material present, which will be salvaged and stored nearby for final 
reclamation. Due to its location in the bottom of the canyon, and the varying steepness 
of the sideslope, the thickness of the soil varies considerably over the site. Also, as is 
typical for the Book Cliff canyons, there are a number of large boulders lying on the 
surface, surrounded by pockets of topsoil. Based on the results of the survey, the average 
depth of topsoil at the site is about 16". The area of the GVH site, including both the pad 
and the adjacent cutslope, is approximately 0.24 acres. Therefore, according to the soils 
survey, at least 515 cu. yds., or 13,878 cu. ft. of topsoil should be salvaged from the site. 

Soils samples were taken by Mr. Long and have been sent to the laboratory for analysis. 
Once the analysis results are obtained they will be submitted to the Division and inserted 
as part of Appendix 2-10. Soil profile field descriptions are included in this Attachment 
as well. If laboratory analysis of the soils indicates a need for additives, fertilizers, or 
enhancement of other kinds, the Company commits to providing such at the time of final 
reclamation as determined by the Division. However, it is felt that this soil in its 
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existing condition should be adequate for final reclamation because it appears to be well 
developed and of sufficient quantity. In fact, it is the identical same soil removed from 
the site which will be replaced at the time of reclamation. The Order 1 Soils Reports 
concludes that "the potential for successfully reclaiming the Bear Canyon GVH location 
is good based on the estimated quality and quantity of topsoil that may be salvaged. " 

The topsoil will be carefully removed using a trackhoe which can reach up the slope from 
the road surface below. Large boulders will be separated from the material, and the 
topsoil will then be loaded into rock-trucks and hauled off-site for storage. The storage 
site is located approximately 3300' down-canyon from the GVH site, in a flat area 
adjacent to the road. This storage area is located on SITLA surface and SITLA coal lease 
ML49287 (see Attachment 1 of Appendix 5-14 for location). The pile will be 
constructed with overall dimensions of approximately 100' long, 40' wide, and 8' high, 
with 2:1 sides lopes (see Appendix 2-10 and/or Attachment 3 of Appendix 5-14 for 
details of the pile configuration). The pile will be kept low to prevent unnecessary 
compaction, and to help maintain viable micro-organisms. Attachment 3 shows that a 
pile configuration with a capacity in excess of 700 cu. yds. can easily be stored at this 
site. 

Upon completion of topsoil salvage, the storage pile will be pocked (roughened) and 
reseeded with a previously approved seed mix as shown in Table 3-3, and is also 
included in Attachment 13 of Appendix 5-14 for ready reference. As an alternate, 
Attachment 13 also includes a seed mix which was used on the Crandall Canyon East 
Mountain drillhole reclamation project and is readily available, subject to Division 
concurrence of its use. A layer of wood straw will then be scattered over the surface. 
The pocking, re-seeding and wood straw are all measures to help minimize erosion, and 
promote a healthy interim re-vegetation until the time of final reclamation. A 
containment berm made of sub-soil material, and a siltation control structure (such as 
excelsior logs) will be installed around the perimeter of the pile to prevent erosional loss 
of topsoil material from the pile. A topsoil identification sign will be installed on the 
pile upon completion. An as-built drawing of the pile will be prepared and supplied to 
the Division, and a final assessment of the volume of salvaged material will be updated 
in the MRP. 

During topsoil salvaging and stockpiling, the Company commits to having an monitor 
on site at all times. The purpose of this person will be to make sure that all topsoil 
resources are properly salvaged, to maintain accurate truck count of material, take photos, 
and generally make sure that the salvage and stockpiling operations are done according 
to the plan. The monitor will be someone familiar with topsoil salvaging and pre
approved by the Division . 
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ENVIRONMENTAL DESCRIPTION 

The West Ridge Mine is located in eastern Carbon County, Utah on the east side of the 
Price River drainage basin at the western edge of the Book Cliffs. The Book Cliffs are 
oriented northwest-southeast in the vicinity of the proposed permit area. The mine site 
surface facilities is located in C Canyon (just north ofB Canyon) in an east-west trending 
canyon incised down through the cliff face. The elevation differences in the area of the 
mine site range from approximately 6,800 feet amsl at the mouth of C Canyon to over 
8,800 feet on top of West Ridge. Elevations of the mine site area range from 6,900 feet 
amsl to 7,200 feet amsl. 

In addition to the mine site, a substitute topsoil borrow area has been permitted as backup 
soil material for reclamation at the proposed mine site. This site is located approximately 
1 Yz miles west of the mine site and would only be used to supplement existing soil 
resources at the mine site if reclamation efforts do not prove successful utilizing the 
materials on site. The elevation of the proposed borrow site is about 6,500-6,600 feet. 
Refer to Map 2-3 for details of the proposed borrow site disturbed area and soil mapping 
information . 

The average annual precipitation in the area of the mine site is 12-14 inches with the 
majority of the precipitation occurring from October to March. The mean annual air 
temperature is 45-47 degrees F and the average frost-free period is 80 to 120 days. 

No shallow water table is present as evidenced through the soil pits dug throughout the 
proposed mine site area. The ephemeral streams flow only in direct response to heavy 
rainfall events. Valley bottoms are narrow and comprised of sands and coarse alluvial 
soil materials with low organic matter content. Steep hillslopes and narrow benches have 
been formed in the alternating sedimentary lithologic units, primarily sandstones and 
shales. The majority of the soils are shallow and well drained. 
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PRIME FARMLAND INVESTIGATION 

The U.S.D.A. Soil Conservation Service (SCS) and the U.S.D.1. Bureau of Land 
Management (BLM) were contacted concerning the existence of prime fannland in or 
around the permit area. Andalex, as predecessor to WEST RIDGE Resources Inc., 
contacted the Soil Conservation Service office in Salt Lake City with the request that 
they review the proposed permit area and determine whether or not Prime Farmland 
exists in any portion of the proposed permit area. A Prime Farmland Determination was 
performed by the Natural Resources Conservation Service. The determination, dated 
August 7, 1997, was made by Mr. Leland Sasser stating the NRCS has determined that 
no prime fannland or farmland of statewide importance occurs on the proposed permit 
area, mine site or topsoil borrow site. Refer to Appendix 2-3 for the determination letter 
dated Aug. 7, 1997. 

R645-301-222 SOIL SURVEY 

222.100 The "Soil Survey of Carbon Area, Utah" was prepared by the Soil Conservation Service, 
in cooperation with the Bureau of Land Management and Utah Agricultural 
Experimental Station. The soil survey is a publication of the National Cooperative Soil 
Survey, a joint effort between federal, state and local agencies. The majority of the 
fieldwork for the Carbon County soil survey was completed in 1980. Soil names and 
descriptions were approved in 1982. A regional soil map, which includes the proposed 
permit area, has been included as Map 2-1 Regional Soil Map. 

The area of the proposed mine site is mapped primarily as Rock Outcrop-Rubbleland
Travessilla complex (slopes 30-70%, 100-200 feet long, elevation ranging from 6,500 
to 8,700 feet). The southeast portion of the mine yard includes soils mapped as Midfork 
family-Commodore complex (slopes 50-70% ,200-300 feet long, elevation 7,900-9,500 
feet)~ Soil survey information for map units shown on Map 2-1 are presented in 
Appendix 2-1. 

Site specific Order One soil surveys for the proposed mine site and proposed topsoil 
borrow area were performed by Mr. Jim Nyenhuis, a c.ertified, professional soil scientist, 
during June 1997. The mine site disturbed area soils map is presented as Map 2-2. The 
topsoil borrow area mapping is provided on Map 2-3. A detailed report of the on-site 
field work and laboratory analyses for the mine site is presented in Appendix 2-2 "Soil 
Resource Assessment West Ridge Mine, Carbon County, Utah". A report on the 
proposed topsoil borrow soils is presented in Appendix·2-4 ("Soil Resource Assessment-
Topsoil Borrow Area, Carbon County, Utah"). ___ :A ......... -..-~--'-'-"--'~-""""--...........--
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Soil types of the proposed mine site disturbed area and topsoil borrow area are identified 
on Maps 2-2 and 2-3, respectively. During June 1997, Mr. Jim Nyenhuis spent a week 
in the field conducting field mapping of the proposed minesite and substitute topsoil 
borrow area. A backhoe was used to dig a number of soil test pits to examine the full 
soil profile at various locations around each soil unit. Several soil pits were dug by hand. 
The backhoe pits were dug to the deepest possible depth to provide a full view of the soil 
horizons and an opportunity to deep-sample the soil. As the field test pits were dug, soil 
samples were collected for laboratory analyses. A full description of the physical and 
chemical characteristics of the soil is provided in Appendix 2-2 for the mine site and in 
Appendix 2-4 for the topsoil borrow area. 

Additional field work was conducted on October 13 and 14, 1997. Field mapping of the 
soils in C Canyon was carried further up the right fork of C Canyon to evaluate 
conditions of an area of the minesite proposed to be utilized for material storage. 

Soils data from previous investigations and reports was reviewed and evaluated prior to 
initiation of the field work. The review included: (1) the existing soils information 
contained in the former Kaiser Coal Sunnyside No. 5 Mine permit document (June 
1986), and (2) the Natural Resources Conservation Service (formerly the USDA Soil 
Conservation Service) soils information for the study area as contained in the Soil Survey 
of Carbon Area, Utah (Jensen and Borchert, 1988). Aerial photography and project maps 
were also reviewed. 

Soil descriptions from the Carbon Area Survey are contained in Appendix 2-1. The 
detailed Order One surveys for the mine site and substitute topsoil borrow area are 
contained in Appendix 2-2 and Appendix 2-4, respectively. 

Once a backhoe pit was dug and the pit walls cleaned off, each soil pedon was described 
and' sampled according to the National Cooperative Soil Survey as described in the Soil 
Survey Manual (Soil Survey Staff, 1993), the National Soil Survey Handbook, (Soil · 
Survey Staff, 1993), and Keys to Soil Taxonomy, seventh edition (Soil Survey Staff, 
1996). 

Four map units were delineated in the proposed mine yard. They are Rock Outcrop, 
Rock Outcrop-Rubbleland-Travessillacomplex, Midfork very stony fine sandy loam, and 
Brycan loam. Of these, only Midfork, Brycan and Strych have recoverable soil material 
at the mine site. Based on the field pits, it is estimated that up to 4,723 cubic yards the 
Midfork unit, 785 cubic yards of Brycan soil and 998 cubic yards of Strych may be 
available for salvage at the proposed disturbed ar -s mlng an ~e~~~ eve 0 m~nt 
depth of 18 inches. No testpits were installe i ~t s k 
OutcroplRubbleiand as no soils resources are avail ' bie for salva~ese areas other 
than small, isolated pockets ofTravesilla. 
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In the vicinity of the proposed substitute topsoil borrow area, three soil units were 
mapped. They are Strych stony fine sandy loam, Atrac fine sandy loam and Gerst
Badland-Rubbleland Complex. Only the Strych and Atrac units have enough soil depth 
for soil removal. The Gerst-Badland-Rubbleland Complex was determined to have little, 
if any, removable soil resources. 

If reclamation proves unfeasible at the minesite using the proposed method of leaving 
some of the topsoil protected in place, approximately 37,000 cubic yards of material 
could be salvaged from the substitute topsoil borrow area. Approximately 12,000 cubic 
yards could be salvaged from the from the Strych unit and 25,000 cubic yards from the 
Atrac unit. These salvage volumes assume that 18 to 24 inches of material would be left 
in place for reclamation of the topsoil borrow area. 

Each soil pedon sampling location was divided into major soil horizons. About 2 quarts 
of soil material was collected for each sample. The samples were sent to Inter-Mountain 
Laboratories, Inc. in Sheridan Wyoming for soil characterization according to UDOGM 
guidelines. Fifty-six soil samples were sent in for standard analyses as specified in 
UDOGM Table 1 (Analytical Methods for Baseline Soils Data), Table 6 (Recommended 
Laboratory Methods), as well as discussions with a UDOGM soil scientist/reclamation 
specialist (Nyenhuis 1997). The parameters include: soil texture, pH, organic matter 
percent, saturation percent, electrical conductivity, CaC03, soluble potassium, soluble 
magnesium, soluble calcium, soluble sodium, sodium adsorption ratio, selenium and 
boron. Based on a discussion with a UDOGM soil scientist/reclamation specialist 
(Nyenhuis 1997) certain tests were not necessary at this time. They are: available water 
capacity, alkalinity, total nitrogen and available phosphorus. Organic matter percent was 
substituted for organic carbon. 

In addition, rock fragment content (% by volume), Munsell color, and qualitative 
calcium carbonate content were determined in the field by Mr. Nyenhuis, as well as soil 
texture by the hand-texture method. Field methodology as well as laboratory analyses 
and field descriptions for the soil horizons can be referenced in Appendix 2-2 and 2-4. 

As part of the effort to present an alternate "reduced slope" highwall reclamation plan 
(see Appendix 5-9), additional sampling and analysis of the topsoiVsubsoils (from the 
designated topsoil storage pile) was performed by Colorado Analytical Laboratories, Inc. 
in early 2003. These evaluations are presented in Appendix 2-9. 

Present and potential productivity of the existing soils was conducted by Mr. George 
Cook from the Natural Resources Conservation Service and is presented in the Tables 
of Appendix 3-1 . 

Ie 
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SOIL CHARACTERIZATION 

The soil survey was conducted according to the standards of the National Cooperative 
Soil Survey as described in the Soil Survey Manual (Soil Survey Staff, 1993), the 
National Soil Survey Handbook, (soil Survey Staff, 1993), and Keys to Soil Taxonomy, 
seventh edition (Soil Survey Staff, 1996). 

SUBSTITUTE TOPSOIL 

A supplemental soil resource area has been identified in the event that reclamation efforts 
are not successful utilizing the topsoil resources at the mine site. Sufficient quantities 
of soil material will be available from the proposed substitute topsoil borrow area to re
cover the mine site topsoiled areas with more than 24 inches of substitute material. The 
supplemental soil site has been investigated to document the physical and chemical 
characteristics of this material and to detennine its suitability as substitute topsoil 
material. Refer to Appendix 2-4 for soil descriptions and analyses. 

The substitute topsoil borrow area is located on lands administered by the State of Utah, 
School and Institutional Trust Lands Administration (SITLA) within the SE 1/4 of section 
16, T 14 S, R 13 E. SITLA has issued a long tenn special use pennit to WEST RIDGE 
Resources, Inc. which provides full assurance that the topsoil resource in this area will 
be available for (and, indeed dedicated to) final reclamation of the West Ridge minesite 
if needed. (See Appendix '+-=41- I '- I ()) 

The proposed substitute topsoil borrow area has three soil types, two of which contain 
sufficient depth of material for recovery. The Atrac soil unit is located in the sagebrush 
portion of the potential borrow site and has a depth of about 60 inches. The Strych soil 
is located under the Pinyon-Juniper portion of the borrow area and has a depth of 
approximately 48 inches. The other soil unit in the borrow area, Gerst-Badland
Rubbleland Complex, has been designated as unsuitable for salvage because of 
unsuitability for reclamation, steep slopes and very high stone and boulder content. 

The substitute soil material would remain in place until the time of final reclamation. 
Then, only the necessary quantity would be removed (if any) and used to supplement the 
soil material stockpiled from the mine site. Sufficient soil will remain intact at the 
borrow location to provide for reclamation of the borrow site. 
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OPERATION PLAN 

A detailed and in-depth discussion of the construction plan for the West Ridge Mine site 
is presented in Appendix 5-5. Appendix 5-5 should be reviewed and thoroughly 
understood prior to continuing with the review of this 231.100 section. The infonnation 
presented below is a brief outline of the detailed discussion and should only be used as 
a quick reference for Appendix 5-5. It is also important to remember that although the 
construction tasks are listed in a consecutive sequence, it is likely that various stages of 
these events may be occurring simultaneously in different parts of the mine yard. 

A topsoil protection plan has been fonnulated for the C Canyon minesite which 
incorporates protection of soil resources both by the traditional method of 
salvaging/stockpiling and by the experimental practice of protecting the in-place soil 
with a layer of geotextile fabric. In pad fill areas where topsoil is to be protected in
place, geotextile fabric will be used to provide a protective barrier between the existing 
soil and the imported fill material which will be used to construct the mine yard. 
Geotextile placement will be utilized on approximately 4.75 acres of the mine yard. In 
this manner, the existing stream channel morphology and original ground surface 
configuration will be preserved with the layer of geotextile fabric. The fill material, 
which will be placed on top of the geotextile, will be hauled in by trucks from an off-site 
source. The fill will be built up in compacted lifts until the required yard elevation has 
been reached. 

Second, in areas which contain topsoil and are proposed to be excavated during 
construction of the mine yard, the existing topsoil will first be salvaged and stockpiled. 
This topsoil material will be excavated with a backhoe, then trucked to the topsoil 
storage pile where it will be stockpiled and protected for the life of the mine. Brycan, 
Midfork and Strych soil units exist in these areas. alvaging of topsoil in these areas 
would be accomplished under the on-site direction of a com etent soil scientist I 
A third type of construction area exists which is composed entirely of rock 
outcrop/rubbleland (ROIRL). In t~s area, bare rock or very minimal surficial cover 
exists over the bedrock materials / Isolated pockets of Travesilla soil exist within the 
ROIRL area. These pockets of soil will be removed during construction and stockpiled. ) 
The total volume obtained from salvage of this material, however, is not expected to be 
great in comparison with the other soil unit areas. The ROIRL area will not be covered 
with geotextile, but instead, fill will be placed directly over the existing ground surface 
which will be marked with brightly colored flaggin,3lr;g"'!l' _---...-............ -.. ............ - __ __ 

>I:: Colluvial surface material from the RO/RL areas; n 
side of the left fork coal storage area, will be store separatel 
reclamation. This surface colluvium material co tains po 
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naturally occurring growth media. The Travesilla pockets would be salvaged and placed 
in the topsoil stockpile. Colluvial growth medium (CGM) from the loop area will be 
stored within the core of sediment pond embankments (a sign will be placed on these 
stockpile areas to indicate the nature of the material stockpiled and to protect the 
material from contamination); CGM from the left fork coal pile an~a will be stored 
within the coal pad. During final reclamation the CGM in the sediment pond 
impoundments will be used to backfill the loop area cutslopes. The structural material 
forming the inside surface of the sediment ponds (ie. the imported, conlpacted material) 
will first be removed and disposed of since it may be contaminated. with coal fines. 
Likewise, the cap layer overlying the coal pad CGM material will be removed and 
disposed of, revealing the CGM material stored below. This coal pad CGM material will 
then be used to backfill the cutslopes in the left fork of the coal storage area. 

During construction, material available from the cut slopes will be used as fill and 
placed into the adjacent pad areas. During reclamation, the process will be performed 
in reverse order. The native fill, will be used primarily to fill in and restore the adjacent 
cut slopes. Fill from the pads will be replaced in the adjacent cuts in 18"-24" lifts and 
compacted sufficiently to achieve adequate structural stability. 

The reverse order of construction and reclamation applies to large boulders as well. 
During initial construction, large boulders which occurred naturally along the surface 
were placed in the bottom of the fill areas above the culvert after the culvert had been 
installed. Native fill materials from the adjacent cut slopes were then placed over these 
boulders as the pads were constructed. In essence, the larger boulders were being 
"stored" in the depths of the pad fill until the time of final reclamation. During 
reclamation, the boulders will be re-exposed and will be placed once again on the 
reclaimed surface to replicate their original premining occurrence. Since the boulders 
were the first to go into the fill during construction, (followed by the native fill and lastly 
by the imported fill), they will be the last to come back out of the fill dwring reclamation. 
Since they will come out last, they will be available to be placed back along the surface 
of the reclaimed slopes. 

In the main canyon area, where pad fills are more shallow, the boulders were "stored" 
in the outslopes of the sediment ponds along with the colluvial growth medium (CGM) 
obtained from the loop area rubbleland. (The structural portion along the inside surface 
of the pond embankments was constructed with imported fill material, which was 
placed and compacted as needed, to achieve the necessary structural engineering 
parameters. This structural portion of the pond embankment will have been in contact 
with impounded water and coal fines during the operational life of the rnine. Therefore, 
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This structural portion of the pond embankment will have been in contact with 
impounded water and coal fines during the operational life of the mine. Therefore, it 
will be removed separately and disposed of at an approved waste disposal site such as 
ECDC at the time of final reclamation). 

After the original surface has been re-exposed, many of the original boulders will be re
exposed as well. To the extent possible, the backhoe operator will pull the boulders up 
through the remnant layer offill so that the boulder sits prominently on top of the surface 
and not buried within it. This will help to create protected micro climates around the base 
of the boulders which will help to assure successful revegetation. 

In areas where topsoil is to be salvaged, the soils will be removed with one or more of 
the following types of equipment: bulldozer, grader, front-end loader, andlor trackhoe. 
A soil scientist will provide on-site consultation during the topsoil removal process to 
maximize harvest of quality topsoil. 

Topsoil material will be stockpiled at the primary storage area located above the mine 
yard in the right fork of C Canyon. An secondary storage area location has been 
designated in the left fork of C Canyon if more space is needed. These locations will 
allow the soil materials to be located away from mining activities to minimize the 
potential impacts from mine-related activities. The storage areas will be located over 
the bypass culvert so that the main canyon drainage will be culverted beneath the 
stockpile and will not impinge on the stockpiled topsoil. Drainage ditches will also be 
located along the sides of the stockpile to divert drainage away fro:m the stockpile 
surface. The stockpile area in the left fork will be a Best Technology Currently 
Available (BTCA) area treated by an alternate method of sediment control, such as silt 
fences and revegetation. Refer to Map 2-4 for details of the proposed topsoil storage 
areas. Refer to Appendix 7-4 for details of the drainage control designs proposed for the 
alternate sediment control areas (ASCAs). 

It should be noted that the topsoil storage areas depicted on Map 2-4 show the potential 
area available for topsoil stockpile placement and not necessarily the final configuration 
of the stockpiled topsoil. This map portrays stockpiles totaling 9,600 cubic yards of 
topsoil storage which is more than sufficient to hangJe the projected topsoil storage 
requirements from the minesite (6,506 cubic yards).fHowever, if additional topsoil is 
salvaged during construction (under the supervision of qualified soil scientist) the 
designated topsoil storage areas Cai'i"7asily accommodate the additional vOlume/rhe 
designated topsoil storage areas, ASCA X and ASCA Y, occupy approxirnately 0.5 acres 
and 0.64 acres respectively. The actual area occu£!~d by .t~e . stockpil~d topsoil is 
expected to be less, however. a 
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The primary topsoil storage area will be located in the right fork of the mine yard. This 
area is large enough to accommodate the total projected volume of salvaged topsoil. 
However, if additional stockpiling capacity is required, the left fork storage area will be 
utilized. 

The stockpiled material will be loosely piled and have an irregular, pitted surface to help 
retain runoff from precipitation events and to reduce erosion. Diversion ditches will be 
cut around the edge of the pile to divert runoff around the pile and reduce erosion due to 
runoff from the surrounding undisturbed areas. Silt fencing will be placed around the 
perimeter of the stockpile to treat any runoff from the pile and to prevent the loss of 
topsoil from the site. The surface of the stockpile will be roughened Igouged to prevent 
rapid runoff and help to control erosion until vegetation becomes reestablished. 

The stockpile will be seeded after it is constructed with an effective, quick-growing 
vegetative cover to protect it from wind and water erosion. The seed mix to be utilized 
for stockpile revegetation is presented in Table 3-3. If supplemental seeding is needed, 
it will be done the following year. Sideslopes will be monitored for erosion as well and 
will be repaired if erosion appears to be excessive. 

Approximately 1.62 acres of the proposed minesite has been subject to prior disturbance 
and has not been regraded or reclaimed. During past coal exploration activities, cuts and 
fills were made in the canyon. Areas were leveled for staging areas, coal seam exposure 
and drilling pads. The cuts were left in place. No topsoil was salvaged prior to the 
previous disturbance. No reclamation was done and no topsoil was placed over the 
disturbed areas. Natural vegetation has moved in and become well established on the 
previously disturbed areas even without the replacement oftopsoil materials and seeding. 
This disturbed acreage will be incorporated into the reclamation plan for the proposed 
minesite. At the time of final reclamation, the area will be regraded to approximate 
original contour and topsoil materials, which have been gathered from the mine site area, 
will be utilized for reclamation of these previously disturbed areas. 

Analyses from the soil samples taken in the substitute topsoil borrow area are listed in 
Appendix 2-4. The suitability of this material for reclamation is discussed in Appendix 
2-4. Based on chemical and physical parameters it appears that soil from the proposed 
borrow area is suitable for use as substitute material. 

Topsoil will be sampled, as it is hauled from the storage pile, for nitrogen, phosphorus 
and potassium content. A composite sample will be made by taking one grab sample 
from each truck dumped. A field instrument Ire- mst!tl to s~lInple t-he-regr-aded 
material for pH and EC parameters. Field sa I r ¥\ ation 
of salinity, acidity or sodicity problems. If ampling idm~ ~~entla conc m, 
additional samples will be collected to better d fine the a e and extenruf' he poten ial 
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In order to evaluate the effects of the geotextile and fill over the existing in-place topsoil 
resources a test plot area will be established at the upper end of the mine yard in the right 
fork northeast of the topsoil stockpile. The experimental practice test plots are being 
established to evaluate the reclamation plan proposed for the mine yard area. After the 
test plot area is constructed, the cut/fill area will remain intact for five years to simulate 
the operation phase of the mine yard. Following the five year period, reclamation will 
be performed on the test plot area to actually implement and test the final reclamation 
plan. Refer to Appendix 2-6 for the complete discussion of the experimental practice test 
plot plan. 

The experimental practice test plot area will be constructed during initial construction of 
the mine yard and topsoil stockpile area. On half of the test plot area, the topsoil will be 
salvage from the upper foot of both the Strych and Midfork soil types. The topsoil will 
then be stockpiled on the other half of the experimental test plot area where the original 
soil surface is protected using geotextile fabric. (No soil will be salvaged from the 
stockpile area.) Prior to placing the topsoil on the Strych Topsoil Stockpile/Geotextile 
portion of the test plot, fill material will be placed and compacted to a depth of about 6 
feet deep on the test plot area. The fill will be obtained from the Midfork and Strych Cut 
areas. The topsoil will be separated from the fill material by laying geotextile on top of 
the fill material.) This plot design will, in effect, simulate the fill over geotextile on 
topsoil stored in-place within the mine yard. 

In the portion of the test plot area where topsoil has been removed, material will be 
excavated to use as fill. This is being done to replicate 1) fill over the buried Strych in 
the mine yard, and 2) a yard cut area in the Midfork and Strych soil types. 

After five years the test plot area will be restored to its original configuration by 
removing the fill overlying the buried Strych and replacing the soil in the Midfork and 
Strych cut areas. (Topsoil located on the Strych Topsoil Stockpile/Geotextile area will 
be temporarily relocated in order to remove the fill material). Topsoil will be replaced 
on their respective areas When the fill and topsoil has been relocated to the Midfork and 
Strych areas and approximate original contour re-established, the geotextile fabric 
covering the Strych and Midfork topsoil areas will be removed. Both the Strych and 
Midfork areas will then be gouged to relieve compaction, retain moisture and reduce 
erosion. Gouging will provide surficial depressions approximately 24" x 36" x 18" deep. 
One ton of weed free hay will be worked into the top 12-18" during the gouging process. 

The four test plots will be identified as the "replaced topsoil test plot" and the "in-place 
topsoil test plot", one of each for both the Midfork and Strych areas. One portion of the 
test plot area could be treated/inoculated with a commercially available soil activator 
designed for revitalizing soil in order to evaluate whether inoculating the topsoil 
promotes faster or more diverse revegetation. Although this is not currentl~L.\.t.LLJ.Fr-_--' 
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TOPSOIL SUBSTITUTES AND SUPPLEMENTS 

A suitable quantity of quality substitute topsoil material is available at the proposed 
substitute topsoil borrow area. The quantity and the quality of this material has been 
verified by a number of test pits located within the topsoil borrow area. This material 
will be available should there be a need for supplemental topsoil material at the minesite 
at the time of final reclamation. 

Soil descriptions and analyses from soil pits in the proposed borrow site indicate this 
material has physical and chemical properties comparable to the soil at the minesite. 
Refer to Appendix 2-4 for details. Vegetation currently growing at the topsoil borrow 
site appears healthy and diverse, indicating that the topsoil material at this site is suitable 
for reclamation purposes. 

The substitute topsoil borrow area materials would be left in place during the life of the 
mine and would be utilized only if needed during final reclamation. 

Physical and chemical descriptions of the materials sampled in the topsoil borrow area 
are presented in Appendix 2-4. Based on the laboratory results and field investigations, 
the soil in the proposed borrow area appears to be suitable soil for reclamation purposes. 

Refer to Appendix 2-4 for the results of physical and chemical analyses of the borrow 
area material. 
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TOPSOIL STORAGE 

It will not be possible to redistribute the topsoil immediately. Therefore, the topsoil will 
be stockpiled for the purpose of final reclamation of the mine site. 

Stockpiled materials will be selectively placed on a stable site within the pennit area, be 
protected from contaminants and unnecessary compaction, be protected from wind and 
water erosion and not be moved unless it is unavoidable. The site will be located up and 
away from the active mine yard area in the right fork of C Canyon. The topsoil would 
not be moved without prior approval from the Division. 

Stockpiled topsoil will be seeded with the seed mix presented in Chapter 3, Table 3-3 
and mulched to minimize erosion. 

The topsoil storage areas could occupy an area of up to approximately 1.2 acres. The 
stockpile areas can accommodate more than 9,600 cubic yards of material. Stockpile 
outslopes will be approximately 2 to 1. The soil depth within the stockpile will range 
from 0 to 20 feet deep, however, the average depth will be about 15 feet deep. The 
slopes will have an irregular, pitted surface or contour furrows to help retain precipitation 
and minimize runoff. 

Drainage from the topsoil stockpile areas will be treated by the mine yard sediment pond. 
The topsoil stockpile will be designed to treat runoff by several methods: including 
vegetation for soil stabilization, surface roughening/gouging and silt fencing. The pile 
surface will be roughed and pitted to minimize surface runoff. A silt fence will be placed 
along the base of the stockpile to treat any runoff from the pile surface and to retain 
material within the stockpile area. Refer to Map 2-4 for details of the stockpile areas. 
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RECLAMATION PLAN 

A detailed and in-depth discussion of the reclamation plan for the West Ridge Mine site 
is presented in Appendix 5-5. Appendix 5-5 should be reviewed and thoroughly 
understood prior to continuing with the review of this 301-240 reclamation section. The 
information presented below is a brief synopsis of the detailed discussion in Appendix 
5-5 and should only be used as a quick reference. It is also important to remember that 
although the reclamation tasks are listed below in a consecutive sequence, it is likely that 
various stages of these events may be occurring simultaneously in different parts of the 
mine yard during reclamation. 

Reclamation of the proposed disturbed area will begin once all surface facilities and 
structures have been demolished and removed. Cut areas will be restored to approximate 
original contour as the yard fill is removed. These areas will be backfilled and regraded 
using fill material taken from the adjacent pad area. The uppermost part of the fill 
(consisting primarily of the imported material) will be removed first and will be disposed 
of underground or off-site as previously described. The native fill, located at the lower 
(deeper) level of the pads (i.e. located under the imported fill) will be used primarily to 
fill in and restore the adjacent cut slopes. Fill from the pads will be replaced in the 
adjacent cuts in 18"-24" lifts and compacted sufficiently to achieve adequate structural 
stability. Fill material will be inspected and tested to insure that it is free of salts, oils, 
petroleum products and any other contaminants before being used as backfill in the cut 
areas. After the cut slopes have been re-contoured and re-topsoiled they can then be 
revegetated. Much of the revegetation efforts on these slopes can be accomplished by 
using the adjacent pad fill areas as a work platform for equipment and materials. 

Track hoes, dozers, and/or front end loaders will be used to backfill the cuts. Heavy 
equipment will utilize the existing adjacent pads as work platforms from which the 
backfilling operation can be staged. In areas where the pad fill is relatively deep, fill 
removal will involve heavy machinery such as dozers and/or end loaders. Fill material 
will be removed from the pads and relocated to the adjacent cutslopes in lifts. However, 
once the fill removal process gets close to the geotextile or marker stri p boundaries, work 
will proceed with the track hoes instead of dozers. Care will be taken to not sub-excavate 
down into the original surface as the pad fill is being removed. The marker strips will 
aid in this process. After the pad fill has been removed, the backfilled culvert will then 
serve as the primary access way for machinery and materials associated with the 
remaining reclamation efforts. 

After approximate original contour re-established, the surface of the regraded backfilled 
area will be roughed with a backhoe to provide a suitable surface for subsequent top 
soiling and/or reseeding operations. Boulders and large rocks will be harvested from 
their repository near the bottom of the pad fills an pI ~ ~ ac of 
the regraded slopes to replicate the pre-mining slo e conditio FECTIVE: 
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During construction of the mine yard area colluvial surface material from the truck loop 
area and the west side of the left fork coal storage area was stored separately to be reused 
during final reclamation. This surface colluvium contains pockets of Travesilla and is 
a naturally occurring growth media. Colluvial growth medium (CGM) from the loop 
area was stored within the core of upper cell embankment of the sediment pond; CGM 
from the left fork coal pile area was stored within the coal pad. During final reclamation 
the CGM in the upper cell embankment of the sediment pond will be used to backfill the 
loop area cutslopes. The structural material forming the inside surface of the sediment 
ponds (ie. the imported, compacted material) will first be removed and disposed of since 
it may be contaminated with coal fines. Likewise, the cap layer overlying the coal pad 
CGM material will be removed and disposed of, revealing the CGM material stored 
below. This coal pad CGM material will then be used to backfill the cutslopes in the left 
fork of the coal storage area. 

In areas where topsoil was replaced after approximate original contour (AOC) was 
achieved, the surface will be roughed! gouged, seeded and mulched. Hay mulch will be 
applied to the surface at a rate of2,000 pounds per acre to areas that have been regraded 
and covered by topsoil or substitute topsoil. These areas will then be roughened/gouged 
using a backhoe bucket. The surface roughening/gouging will result in a pattern of 
irregularly shaped depressions measuring approximately 24" x 36" x 18 " deep over the 
surface of the regraded area. The purpose of these depressions is to capture and retain 
water (moisture), provide a cradle for seedlings and other plant materials, as well as 
minimize sediment loss from the revegetated slopes. Gouging will also serve to 
incorporate the hay mulch into the top 12-18 inches of the soil. The appropriate seed mix 
from Tables 3-2A through 3-2D will be used to seed the prepared surface. Reseeding 
will be accomplished by hydro seeding or broadcast seeding the areas. Hydroseeding will 
combine the tackifier and a small amount of mulch with the seed mix to mark the area 
of coverage during application. A weed-free straw mulch will be applied over the seed 
at a rate of 2,000 pounds per acre and held to the surface with a mulch and tackifier 
applied at a rate of 500 pounds per acre. 

In areas where topsoil has been protected with geotextile fabric, the fill will be removed 
from the geotextile area and the geotextile carefully peeled away from the soil. Where 
necessary, the soil will be reclaimed and revegetated in 5-10 foot horizontal increments 
that can easily be accessed and worked from the adj acent remaining pad fill level. It is 
anticipated that after the pad fill is removed in lifts and the geotextile fabric is peeled 
away in vertical increments, the underlying soil material could be somewhat compacted. 
To increase the ability of the soil to absorb moisture, the surface of the re-exposed soil 
will be gouged and a hay mulch worked into the soil. The hay will be applied at a rate 
of 2,000 pounds per acre. Gouging would create a pattern of depressions measuring 
approximately 24" x 36" x 18" deep and will serve to control erosion through water 
retention, minimize siltation and allow for air and water penetration into the soil horizon 
thus promoting vegetation establishment and growth. Gouging will allow rain, snowmelt 
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and runoff to infiltrate the soil to provide aeration and moisture at depth. The winter 
freeze/thaw cycles will also help to reduce soil compaction. 

The re-exposed soil will most likely be undamaged but lacking in microbes and nutrients. 
To enhance soil microbial establishment and promote more rapid stabilization of the soil, 
the seed mixture (as listed in Chapter 3) will be hand broadcast over the area and raked 
into the soil surface. A straw mulch will be applied over the seed bed, then the surface 
will be sprayed with mulch and tackifier. This type of treatment have proved relatively 
successful in holding the straw in place until vegetation can become re-established. 

During initial construction, large boulders which occur naturally along the surface will 
be placed in the bottom of the fill areas above the culvert after the culvert has been 
installed. Native fill materials from the adjacent cut slopes will then be placed over these 
boulders as the pads are constructed. In essence, the larger boulders are being "stored" 
in the depths of the pad fill until the time of final reclamation. After the original surface 
has been re-exposed during reclamation, the boulders will be re-exposed and will be 
placed once again on the reclaimed surface to replicate their original premining 
occurrence. To the extent possible, the backhoe operator will pull the boulders up 
through the remnant layer offill so that the boulder sits prominently on top of the surface 
and not buried within it. This will help to create protected micro climates around the base 
of the boulders which will help to assure successful revegetation. Since the boulders 
were the first to go into the fill during construction, (followed by the native fill and lastly 
by the imported fill), they will be the last to come back out of the fill during reclamation. 
Since they will come out last, they will be available to be placed back along the surface 
of the reclaimed slopes. 

Sediment control during pad fill excavation will be met by continued use of the sediment 
pond located at the downstream end of from the yard area. The main bypass culvert 
inlets and an adequate amount of fill to maintain the existing headwall will be left intact 
during this phase of the fill retrieval process. The backfilled culvert will then serve as 
the primary access way for machinery and materials associated with the remaining 
reclamation efforts. After the fill removal process reaches the bottom of the canyon, the 
bypass culvert will be exposed. At this time, the culvert will be removed and the 
underlying geotextile fabric lifted away from the soil surface below . 
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R645-301-242 SOIL REDISTRIBUTION 

R645-301-243 

Topsoil materials that were previously stockpiled will be redistributed on the same areas 
in a uniform thickness on the scarified, postmining regraded fill surface. The material 
will be hauled to the regraded area by dump truck. The material will be placed using a 
front-end loader on steeper slopes and a road grader on the flat areas. The soil will be 
reapplied in 5-10 foot horizontal zones that can be easily accessed and worked by 
equipment and handwork from the adj acent pad fill level. Revegetation work will then 
continue on the next increment of hillside below the previously reclaimed level. After 
the backfill is placed to approximate original contour and the topsoil is respread, the 
hillside will be roughenedl gouged and revegetated. 

SOIL NUTRIENTS AND AMENDMENTS 

Nutrients and soil amendments will be applied to the redistributed material if deemed 
necessary by assessment of the laboratory analyses. Nutrients and amendments will be 
added, to make the redistributed soil similar to the undisturbed soils and aid in 
establishment of the vegetative cover. The nutrients can be added by hydro seeding or 
by broadcasting. If the nutrients and amendments are broadcast to the ground surface 
during the roughening procedure they will be intermixed with the hay and soil during this 
process. 

The topsoil will be sampled as it is being put in place. Grab samples will be collected 
from the trucks during redistribution of the topsoil. Fertilizer, if needed, will be applied 
to the topsoil prior to seeding and mulching activities. The fertilizer will be broadcast 
using a hand spreader and then turned into the soil during surface gouging and 
roughening process. 
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R64S-301-244 SOIL STABILIZATION 

244.100 Exposed surface areas will use vegetative stabilization where practical to control erosion 
and fugitive dust. Revegetative efforts (including regrading, topsoiling, fertilizing and 
mulching) will be conducted prior to the end of October. Soil erosion control methods 
at the time of final reclamation will also include best technology currently available at 
that time. 

244.200 On areas where topsoil is reapplied after approximate original contour (AOC) is 
achieved, the surface will be prepared according to the R-V -M (roughen, vegetate, 
mulch) method. Gouging will be the primary method used to roughen the surface. 
Gouging consists of imprinting the surface with a pattern of depressions measuring 
approximately 24" x 36" x 18" deep. The purpose of the depressions is to capture and 
retain water (moisture), provide a cradle for seedlings and other plant materials, and 
minimize soil erosion from the site. Hay mulch will be applied at a rate of2,000 pounds 
per acre to the regraded surface prior to gouging so that it may be incorporated into the 
top 12-18 inches. After the surface has been gouged, the appropriate seed mix will be 
broadcast over the surface. A straw mulch will be blown on the surface at a rate of2,000 
pound~-per acre. The straw will be tacked to the surface using mulch and tackifier. 

244.300 Rills and gullies of an excessive nature, which form on regraded and retopsoiled areas 
and disrupt the approved postmining land use or cause or contribute to a violation of 
water quality standards for receiving streams, will be filled, regraded or stabilized. The 
area will then be reseeded. -

R64S-302-321 ALLUVIAL VALLEY FLOOR DETERMINATION 

The proposed mine site is located in C Canyon which is drained by an ephemeral 
drainage system. During the Order One Soil Survey in June 1997, several test pits were 
placed in the alluvial/colluvial materials near the bottom of the canyon. No water was 
encountered or observed in any of these test pits. Refer to Appendix 2-2 Field Soil 
Profile Descriptions. 

The West Ridge mine site would be the only surface disturbance within the permit area 
during the life of the mine. Factors are present within the permit area that would 
preclude the mine site, as well as the permit and adjacent areas including the substitute 
topsoil borrow area, from classification as alluvial valley floors. They are: 

1. Steeper slopes and limited flat areas within the vicinity of the mine site 
and permit area preclude cultivation and irrigation. 
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No seeps or springs are present within the proposed disturbed area. The 
mine site is located near the west edge of the outcrop of the Black Hawk 
formation. The beds dip northeastward away from the outcrop at 7-10 
degrees. Due to the outcrop and dip, this area does not produce 
groundwater discharge from the exposed stratigraphy. 

3. There are no agriculturally beneficial plant species in the mine site area. 

4. There is no stream baseflow in C Canyon and no unconfined aquifer is 
present in the alluvium at the mine site, as indicated by the soil pits and 
field surveys of the area. 

Stream runoff monitoring stations were established in the right fork ofC 
Canyon (the larger drainage area) to measure the depth of flow during 
precipitation events. Even though there were numerous, significant 
rainfall events that occurred in the West Ridge area during the summer 
and fall of 1997 and 1998, no flow was recorded in the channel of C 
Canyon. 

5. Irrigation water is not available, nor has it been used historically at the 
mine site or within the pennit area . 

6. No farming exists or has ever existed within the pennit area. Due to the 
rugged terrain and general lack of available water the area, farming 
would be very limited. Refer to Appendix 2-3 for -the Prime Farmland 
evaluation prepared by the Soil Conservation Service. 

There are no alluvial valley floors in the pennit area or adjacent area. Refer to Appendix 
2-7 . 
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5 - Beje complex. 

This map unit is on mountain ridgetops near Bruin Point, Bishop Ridge, Summerhouse Ridge, 
Steer Ridge, and Gooseneck Ridge. Slopes are 8 to 40 percent, They are 300 to 400 feet long and are 
plane to slightly convex. Elevation is 8,000 to 8,700 feet. The average annual precipitation is about 16 
to 20 inches, the average annual air temperature is 38 to 45 degrees F, and the average freeze-free period 
is 60 to 120 days. 

This unit is 45 percent Beje very gravelly fine sandy loam, 8 to 40 percent slopes; 35 percent 
Beje fine sandy loam, 8 to 40 percent slopes; and 20 percent other soils. The Beje very gravelly fine 
sandy loam is on the broad ridge lines, and the Beje fine sandy loam is in areas throughout the unit. The 
components of this unit are so intricately intermingled that it was not practical to map them separately 
at the scale used. 

Included in this unit are about 10 percent Doney family soils, 7 percent Trag clay loam, and small 
areas of Senchert family soils. 

The Beje very gravelly fine sandy loam is shallow and well drained. It formed in residuum 
derived dominantly from sandstone and shale. The present vegetation is mainly black sagebrush, Salina 
wildrye, rabbitbrush, and larkspur. 

Typically, the surface layer is brown very gravelly fine sandy loam about 2 inches thick. The 
subsoil to a depth of 10 inches is brown loam over sandstone. Depth to sandstone ranges from 10 to 20 
inches. 

Permeability of the Beje vary gravelly fine sandy loam is moderate. Available water capacity 
is l.5 to 2.0 inches. Water supplying capacity is 3 to 5 inches. Effective rooting depth is 10 to 20 
inches. The organic matter content of the surface layer is 3 to 5 percent. Runoff is medium, and the 
hazard of water erosion is moderate. 

The Beje fine sandy loam is shallow and well drained. It formed in residuum derived dominantly 
from sandstone and shale. The present vegetation is mainly serviceberry, birchleaf mountain mahogany. 
Salina wildrye, big sagebrush, snowberry, chokecherry, and needle and thread. 

Typically, the surface layer is dark brown fine sandy loam about 2 inches thick. The upper 6 
inches of the subsoil is dark brown loam, and the lower part is dark yellowish brown cobbly sandy clay 
loam to a depth of 12 inches. Sandstone is at a depth of 12 inches. Depth to sandstone ranges from 10 
to 20 inches. 

Permeability of the Beje fine sandy loam is moderate. Available water capacity is l.5 to 2.0 
inches. Water supplying capacity is l.5 to 2.0 inches. Effective rooting depth is 10 to 20 inches. The 
organic matter content of the surface layer is 5 to 5 percent. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland and wildlife habitat. The potential plant community on the Beje 
very gravelly fine sandy loam is 60 percent grasses, 10 percent forbs, and 30 percent shrubs. Among 
the important plants are black sagebrush, bluegrass, and Salina wildrye. 

Management practices that maintain or improve the rangeland vegetation include proper grazing 
use, planned grazing systems, and proper location of water developments. 

It is not practical to revegetate large areas of rangeland . f'tlte shallow so it depth. -For 
critical erosion control, small areas can be mechanically treated ~b\e 

for critical area seedings are adapted native plants, intermed' te wheatgr~ ~t w eatgfask, 
crested wheatgrass, Russian wildrye, small burnet, ladak alfal ,Lewis ;-and yello ' etclove . 

APPENDIX 2-1 

UTAH DIVISION OIL, GAS AND MINING 



• 

01120/98 

The potential plant community on the Beje very gravelly fine sandy loam is 60 percent grasses, 
10 percent forbs, and 30 percent shrubs. Among the important plants are black sagebrush, bluegrass, 
and Salina wildrye. 

Management practices that maintain or improve the rangeland vegetation include proper grazing 
use, planned grazing systems, and proper location of water developments. 

It is not practical to revegetate large areas of rangeland because of the shallow soil depth. For 
critical erosion control, small areas can be mechanically treated and seeded. Plants that may be suitable 
for critical area seedings are adapted native plants, intermediate wheatgrass, orchardgrass, smooth 
brome, ladak alfalfa, Lewis flax, small burnet, and yellow sweetclover. 

This unit is in capability subclass Vlls, nonirrigated. The Beje very gravelly fine sandy loam is 
in the Mountain Shallow Loam (Black Sagebrush) range site. The Beje fine sandy loam is in the 
Mountain Stony Loam (Browse) range site. 

7 - Beje-Trag complex 

This map unit is on gently sloping to sloping plateaus. It is in the Price Canyon and Minnie 
Maud Creek areas. Slopes are 3 to 30 percent. They are 200 to 300 feet long and convex. The present 
vegetation is mainly mountain big sagebrush, serviceberry, Salina wildrye, and western wheatgrass. 
Elevation is 7,000 to 9,700 feet. The average annual precipitation is about 16 to 20 inches, the average 
annual air temperature is 38 to 45 degrees F, and the average freeze-free period is 60 to 100 days. 

This unit is 55 percent Beje loam, 3 to 15 percent slopes; 20 percent Trag clay loam, 3 to 30 
percent slopes; and 25 percent other soils. The Bej e soil is on ridges. The Trag soil is in draws. The 
components of this unit are so intricately intermingled that it was not practical to map them separately 
at the scale used. 

Including in this unit are about 8 percent Doney family soils on ridges, 5 percent Trag loam in 
swales, 8 percent Senchert family soils, 2 percent Rock outcrop , and 2 percent Silas soils. Also 
included are small areas of a soil that is similar to the Beje soil but has a layer of calcium carbonate 
accumulation. 

The Bej e soil is shallow and well drained. It formed in residuum derived dominantly from 
calcareous sandstone. Typically, the surface layer is brown loam about 6 inches thick. The subsoil, to 
a depth of 14 inches, is brown clay loam over fractured sandstone. Depth to sandstone ranges from 10 
to 20 inches. 

Permeability of the Beje soil is moderate. Available water capacity is about 2 to 3 inches. Water 
supplying capacity is 4 to 6 inches. Effective rooting depth is 10 to 20 inches. The organic matter 
content of the surface layer is 3 to 5 percent. Runoff is medium, and the hazard of water erosion is 
moderate, and the hazard of water erosion is moderate. The hazard of water erosion is moderate. The 
hazard of soil blowing is slight. 

The Trag soil is very deep and well drained. It formed in alluvium derived dominantly from 
sandstone and shale. Typically, the surface layer is dark brown clay loam about 5 inches thick. The 
subsoil is brown and light brown clay loam about 34 inches thick. The substratum to a depth of 60 inches 
or more is light yellowish brown clay loam. --~ __ 'b: __ .......... __ ",,_ ............ ___ _ 

Permeability of the Trag soil is moderate. Available wat r "' ..... LJu ......... 

Water supplying capacity is 1 0 to 16 inches. Effective rooting dep IS mc 
matter content of the surface layer is 3 to 5 percent. Runoff is me um, and 
is moderate. 
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This unit is used as rangeland and wildlife habitat. 
The potential plant community on the Beje soil is 60 percent grasses, 15 percent forbs, and 25 

percent shrubs. Among the important plants are Salina wildrye, mountain big sagebrush, bluegrass, and 
slender wheatgrass. 

Management practices that maintain or improve the rangeland vegetation include proper grazing 
use, a planned grazing system, and proper location of water developments. Suitable brush management 
practices include prescribed burning and chemical spraying. 

The suitability of this soil for rangeland seeding is very poor. The main limitations for rangeland 
seeding are the shallow depth to bedrock and steepness of slope. 

The potential plant community on the Trag soil is 60 percent grasses, 10 percent forbs, and 30 
percent shrubs. Among the important plants are Salina wildrye, bluegrass, mountain big sagebrush, and 
snowberry. 

If the desirable forage plants are mostly depleted, brush management and seeding can be used 
to improve the rangeland vegetation. Suitable brush management practices include prescribed burning, 
chemical spraying, and mechanical treatment. 

The suitability of this soil for rangeland seeding is good. Plants suitable for rangeland seeding 
include all adapted native plants, intermediate wheatgrass, smooth brome, regar brome, slender 
wheatgrass, and alfalfa. The suitability for grazing is good. 

This map unit is in capability subclass VIle, nonirrigated. The Beje soil is in the Mountain 
Shallow Loam (Mountain Big Sagebrush) range site. The Trag soil is in the Mountain Loam (Salina 
Wildrye) range site . 

21 - Croydon loam, 8 to 30 percent slopes. 

This deep, well drained, moderately slowly permeable soil is on foot slopes. It is between Winter 
Quarters Canyon and Boardinghouse Canyon, south of Scofield. It formed in alluvium derived 
dominantly from shale and sandstone. Slopes are about 300 to 400 feet long, are concave to convex, and 
mostly have east aspect. The present vegetation in most areas is mainly quaking aspen, blue wildrye, 
slender wheatgrass, peavine, bearded wheatgrass, and silver sagebrush. Elevation is 7,800 to 9,500 feet. 
The average annual air temperature is 34 to 38 degrees F, and the average freeze-free period is 40 to 60 
days. 

Typically the surface layer is dark yellowish brown and yellowish brown loam about 16 inches 
thick. The subsurface layer is very pale brown loam about 7 inches thick. The subsoil to a depth of 48 
inches is light yellowish brown clay loam over weathered sandstone. Depth to weathered sandstone 
ranges from 40 to 60 inches or more. 

Included in this unit are 5 percent soils that are similar to this Croydon soil but has about 25 
percent cobbles in the surface layer and 5 percent Croydon loam that has slopes of 30 to 50 percent. 
Penneability of this Croydon soil is moderately slow. Available water capacity is 7 to 9 inches. Water 
supplying capacity is 16 to 18 inches. Effective rooting depth 40 to 60 inches or more. The organic 
matter content of the surface layer is 5 to 10 percent. Runoffi~ the hazard ofwate!m ion 

is slight. C I~JF01RA TED 
This unit is used as rangeland, woodland, and wildlife a i a an V ~elopment. 
The potential vegetation on the croydon soil includes oversto -pen with- opyof 0 

percent. The understory vegetation is 65 percent grasses, 1· percent foAb al(l 2?S~tt' . nt shru s. 
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Among the important plants are slender wheatgrass, Columbia needlegrass, Thurber fescue, and quaking 
aspen. 

This unit is well suited to the production of aspen. The site index for aspen ranges from 60 to 
80. Production of aspen is about 40 cubic feet per year. Minimizing the risk of erosion is essential in 
harvesting timber. The main limitation for the harvesting of wood products is the steepness of slope. 

The suitability of this unit for grazing is good. Management practices that maintain or improve 
the rangeland vegetation include proper grazing use, a planned grazing system, and proper location of 
water developments. If the desirable forage plants are mostly depleted, burning can be used to improve 
the rangeland vegetation. 

The suitability for rangeland seeding is poor. The main limitation is competition from aspen. 
This map unit is in capability subclass VIe, nonirrigated, and in High Mountain Loam (Aspen) 

woodland site. 

33 - Gerst-Badland-Rubbleland complex, 15 to 50 percent slopes. 

This map unit is on the side slopes of mesas and fan terraces near Mohrland, northeast of 
Wellington, and northwest of East Carbon City. Elevation is 6,000 to 8,000 feet. The average annual 
precipitation is 12 to 14 inches, the average annual air temperature is 45 to 47 degrees F, and the average 
freeze-free period is 100 to 120 days. 

This unit is 40 percent Gerst extremely stony loam, 15 to 50 percent slopes; 25 percent Badland; 
20 percent Rubbleland; and 15 percent other soils and miscellaneous areas. The components of this unit 
are so intricately intermingled that it was not practical to map them separately at the scale used. 

Included in this unit are about 12 percent Strych very stony loam and small areas of Rock 
outcrop. 

The Gerst soil is shallow and well drained. It formed in residuum and colluvium derived 
dominantly from sandstone and shale. Slopes are 100 to 200 feet long and are concave to convex. 
Typically, the surface layer is light brownish gray extremely stony loam about 7 inches thick. The 
underlying material to a depth of 19 inches is gray and light brownish gray channery silt loam over 
weathered shale. Depth to weathered shale ranges from 10 to. 20 inches. 

Permeability of the Gerst soil is moderately slow. Available water capacity is about 2 to 3 
inches. Water supplying capacity is 3 to 5 inches. Effective rooting depth is 10 to 20 inches. The 
organic matter content of the surface layer is 1 to 3. Runoff is rapid, and the hazard of water erosion is 
high. 

Badland is steep or very steep, nearly barren areas of shale that are dissected by many 
intermittent drainageways. Some areas are interbedded with sandstone. Runoff is rapid to very rapid, 
and geologic erosion is active. 

Rubbleland consists of areas covered by stones and boulders. It supports only sparse vegetation 
other than lichens. 

This unit is used as wildlife habitat and rangeland. The potential vegetation on the Gerst soil 
includes an overstory of Pinyon and Utah juniper with a C@f(jf'Y · of t 5 percent. The unders ory 
vegetation is 40 percent grasses, 20 percent forbs, and 40 per en ~~ 0 . pI nts 
are Salina wildrye, Indian ricegrass, birchleaf mountain m gany, and ~fberry. 

The site index for Utah juniper and pinyon is 15 to 2 . Aver ield is 1 fo- c rds of w od 
. per acre. The potential for the production of posts of Christ as trees s 'A~P~¥' 1~@.~ I mitation for 
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the harvesting of wood products is moderate to severe because of the steepness of slope. If wood 
products are harvested, the slash should be left scattered on the surface to protect the soil from erosion. 

Management practices that maintain or improve the rangeland vegetation include proper grazing 
use, a planned grazing system, and proper location of water developments. For critical erosion control, 
small areas can be mechanically treated and seeded. It is not practical to revegetate large areas of 
rangeland because of the shallow soil depth and the hazard of erosion. Plants that may be suitable for 
critical area seedings are those native to the unit. 

The Gerst soil is in capability subclass Vlls and in the Upland Shallow Clay Loam (Utah Juniper
Pinyon) woodland site. Badland is in capability subclass Vllle, and Rubbleland is in capability subclass 
Vllis. Badland and Rubbleland are not placed in a woodland site. 

62 - Midfork family-Comodore complex. 

This map unit is on mountain slopes. It is along the Book Cliffs and Whitmore and Price 
Canyons. Slopes are 200 to 300 feet long and are convex. The present vegetation is mainly Douglas-fir, 
snowberry, and quaking aspen. Elevation is 7,900 to 9,500 feet. 

This unit is 50 percent Midfork family bouldery loam, 50 to 70 percent slopes; 20 percent 
Comodore bouldery loam, 50 to 70 percent slopes; and 30 percent other soils. The components of this 
unit are so intricately intermingled that it was not practical to map them separately at the scale used. 

Included in this unit are about 15 percent soils that are similar to the Midfork family soil but have 
a dark-colored surface layer less than 6 inches thick; 10 percent soils that are similar to the Midfork 
family soil but have a thick surface layer and a layer of calcium carbonate accumulation; and 5 percent 
Comodore very stony fine sandy loam, moist. 

The Midfork family soil is very deep and well drained. It formed in colluvium derived 
dominantly from sandstone and shale. The average annual precipitation is 20 to 25 inches, the average 
annual air temperature is 34 to 38 degrees F, and the average freeze-free period is 40 to 60 days. 

Typically, the surface is covered with a mat of partially decomposed twigs, leaves, and needles 
about 2 inches thick. The surface layer is brown bouldery loam about 7 inches thick. The next layer is 
yellowish brown very channery loam 10 inches thick. Below this to a depth of 60 inches or more is 
yellowish brown very gravelly loam. 

Permeability of the Midfork family soil is moderate. Available water capacity is about 5.5 to 
7.0 inches. Water supplying capacity is 10 to 17 inches. Effective rooting depth is 60 inches or more. 
The organic matter content of the surface layer is 5 to 10 percent. Runoff is rapid, and the hazard of 
water erosion is high. 

The Comodore soil is shallow and well drained. It formed in colluvium derived dominantly from 
sandstone, siltstone, and shale. The average annual precipitation is 16 to 20 inches, the average annual 
air temperature is 38 to 45 degrees F, and the average freeze-free period is 60 to 80 days. 

Typically, the surface is covered with a mat of needles and twigs about 1 inch thick. · The surface 
layer is brown bouldery loam about 6 inches thick. The underlying material to a de th of 19 inches is 
brown very stony loam over sandstone. Depth to sandston~ 0 incAA~~ 

Permeability of the Comodore soil is moderate. V! e ititi~As.· ~akU . 5 to 2.5 
inches. Water supplying capacity is 3 to 5 inches. Effe tive roo IngI9FPOC$rV«E:to 20 inches The 
organic matter content of the surface layer is 3 to 5 perce t. Runo . rapid, ancft e azard of water 

erosion is high. AP R 0 1 1~~.c 
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84-Podo-Rock outcrop complex. 

This map unit is on mountain slopes between the Green River and Range Creek. Slopes are 50 
to 70 percent, 300 to 400 feet long, and plan to slightly convex. They have south aspect at lower 
elevations and north aspect at higher elevations. The present vegetation is mainly pinyon, Utah juniper, 
Salina wildrye, Mormon-tea, and Douglas-fir. Elevation is 5,200 to 8,900 feet. The average annual 
precipitation is about 14 to 16 inches the average annual air temperature is 42 to 45 degrees F, and the 
average freeze-free period is 100 to 120 days. 

This unit is 50 percent Podo very bouldery sandy loam, dry 50 to 70 percent slopes; 30 percent 
Rock outcrop; and 20 percent other soils. The Podo soil is on mountain slopes, and the areas of Rock 
outcrop occur as nearly vertical ledges and cliffs. The components of this unit are so intricately 
intermingled that it was not practical to map them separately at the scale used. 

Included in this unit are about 10 percent Cabba bouldery loam, 40 to 70 percent slopes; 5 
percent Beje very gravelly fine sandy loam; and 5 percent Guben soils that have slopes of 50 to 80 
percent. These included soils are intermingled throughout the unit. 

The Podo soil is shallow and well drained. It fonned in colluvium and residuum derived 
dominantly from sandstone and shale. Typically, the surface layer is brown very bouldery sandy loam 
about 5 inches thick. The underlying material to a depth of 12 inches is strong brown gravelly sandy 
loam. Depth to sandstone ranges from 10 to 20 inches. 

Permeability of the Podo soil is moderately rapid. Available water capacity 1 to 2 inches. Water 
supplying capacity is 2 to 4 inches. Effective rooting depth is 10 to 20 inches. The organic matter 
content of the surface layer is 1 to 3 percent. Runoff is rapid, and the hazard of water erosion is high. 

Rock outcrop consists of areas of exposed bedrock, dominantly sandstone. This unit is used for 
wildlife habitat. 

This potential vegetation on the Podo soil includes an overstory of pinyon, Utah juniper, and 
Douglas-fir with a canopy of 50 percent. The understory vegetation is 10 percent grasses, 15 percent 
forbs, and 75 percent shrubs. Among the important plants are birchleaf mountain mahogany, Utah 
serviceberry, bluegrass, and Salina wildrye. 

The site index for pinyon and Utah juniper is 37. Average yield is 6 cords of wood per acre. The 
potential for the production of posts or Christmas trees is poor. Limitations for the harvesting of wood 
products are severe because of the steepness of slope, the hazard of erosion, and rock fragments on the 
surface. 

This unit is not grazable by livestock because of the steepness of slope and the bouldery surface 
layer. 

The Podo soil is in capability subclass Vll, nonirrigated, and the Rock outcrop is in capability 
subclass VIlIs. The Podo soil is in the Upland Very Steep Shallow Loam (Pinyon-Utah Juniper) 
woodland site. Rock outcrop is not placed in a range site. 

liNC01R1FOJRA TIED 
EFFECTIVE: 

~l~:qJ 
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95 - Rock outcrop. 

Rock outcrop is throughout the survey area. It consists of exposures of bedrock in the form of 
steep and very steep escarpments and ridges. The rock is sandstone, siltstone, and shale. The areas of 
Rock outcrop are mostly barren; however, enough soil material has collected in small depressional areas, 
crevices, and cracks to support some grasses and stunted trees and shrubs. 

This unit is used for wildlife habitat 
This map unit is in capability subclass Vllls, nonirrigated. It is not placed in a range site. 

96 -Rock outcrop-Rubbleland-Travessilla complex. 

This map unit is on mesa escarpments and canyonsides. It is on the Book Cliffs and in the 
Hiawatha area. Slopes are 30 to 70 percent and 100 to 200 feet long. The present vegetation is mainly 
Utah juniper, pinyon, Salina wildrye, and gall eta. Elevation is 6,500 to 8,700 feet. The average annual 
precipitation is about 12 to 14 inches, the average annual air temperature is 45 to 47 degrees F, and the 
average freeze-free period is 80 to 120 days. 

This unit is 35 percent Rock outcrop; 30 percent Rubbleland; 25 percent Travessilla very gravelly 
fine sandy loam, 30 to 70 percent slopes; and 10 percent other soils. About 25 percent of the acreage 
of the Travessilla soil has slopes of 30 to 50 percent slopes. The components of this unit are so 
intricately intermingled that it was not practical to map them separately at the scale used. 

Included in this unit is about 10 percent Strych very stony loam, 50 to 70 percent slopes, and 
Gerst extremely stony loam, 50 to 70 percent slopes. 

Rock outcrop is exposed sandstone and limestone. 
Rubbleland is areas of stones and boulders that are virtually free of vegetation. 
The Travessilla soil is shallow and well drained. It formed in residuum and colluvium derived 

dominantly from sandstone. Typically the surface layer is brown very gravelly fine sandy loam about 
3 inches thick. The upper 6 inches of the underlying material is brown loam, and the lower part to a 
depth of 17 inches is light brown loam over sandstone. Depth to sandstone ranges from 7 to 20 inches. 

Permeability of the Travessilla soil is moderately rapid. Available water capacity is 2 to 3 
inches. Water supplying capacity is 3 to 4 inches. Effective rooting depth is 7 to 20 inches. Organic 
matter content in the surface layer is 1 to 2 percent. Runoff is very rapid, and the hazard of water 
erOSIon IS severe. 

This unit is used for wildlife habitat, rangeland, and woodland. 
The potential vegetation on the Travessilla soil includes an overstory of pinyon, Utah juniper, 

and Douglas-fir with a canopy of 30 percent. The understory vegetation is 10 percent grasses, 15 percent 
. forbs, and 75 percent shrubs. Among the important plants are birchleaf mountain mahogany, Utah 
serviceberry, bluegrass, and Salina wildrye. 

The site index for pinyon and Utah juniper is 37. Average yiefti ls6-COTds-ofwood per ocr . e 
potential for the production of posts of Christmas trees is poor. inT1lM~0~'~~nr 0 

products are severe because of the steepness of slopes, the hazar ofLeroslon, ~1f~ents on th 
surface. -----

The Travessilla soil is not grazable by livestock beca se of th stee.pne~slof slew sand th 
stoniness of the surface layer. Ap R U 1S0 .... 
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This map unit is in capability subclass Vlls, nonirrigated. The Travessilla soil is in the Upland 
Very Steep Shallow Loam (Pinyon-Utah Juniper) woodland site. The Rock outcrop and Rubbleland are 
not placed in a woodland site. 

113 - Strych very stony loam 3 to 15 percent slopes. 

This very deep, well drained soil is on benches and outwash plains. It is in the mouths of 
canyons near Helper and Sunnyside and south of Pace Canyon and along the north fork of Gordon 
Creek, near Cedar Bench. This soil fonned in glacial outwash and alluvium derived dominantly from 
sandstone and shale. Slopes are 300 to 400 feet long and are concave to convex. The resent vegetation 
is mainly pinyon, Utah juniper, Salina wildrye, Indian ricegrass, black sagebrush, and birchleaf mountain 
mahogany. Elevation is 5,800 to 7,200 feet. The average annual precipitation is about 12 to 14 inches, 
the average annual air temperature is 45 to 47 degrees F, and the average freeze-free period is 100 to 120 
days. 

Typically, the surface layer is pinkish gray very stony loam about 5 inches thick. The next layer 
is light gray and very pale brown very stony loam about 42 inches thick. Below this to a depth of 60 
inches or more is very pale brown very cobbly sandy loam. A layer of secondary calcium carbonate 
accumulation is at a depth of about 5 inches. 

Included in this unit are about 15 percent Chupadera fine sandy loam and small areas of weakly 
developed soils that are similar to this Strych soil but have a cobbly surface layer, Atrac very fine sandy 
loam, and Hernandez family very fine sandy loam. 

Penneability of this Strych soil is moderately rapid. Available water capacity is about 4.0 to 7.5 
inches. Water supplying capacity is 4 to 7 inches. Effective rooting depth is 60 inches or more. The 
organic matter content of the surface layer is 1 to 3 percent. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland, woodland, and wildlife habitat. 
The potential vegetation on the Strych soil includes an overstory of pinyon and Utah juniper with 

a canopy of 30 percent. The understory vegetation is 45 percent grasses, 10 percent forbs, and 45 
percent shrubs. Among the important plants are birchleaf mountain mahogany, black sagebrush, Salina 
wildrye, and needle-and-thread. 

The site index for pinyon and Utah juniper is 65. Average yield is 9 cords of wood per acre. The 
potential for the production of posts or Christmas trees is good. Limitations for the harvesting of 
Christmas trees are slight. 

Management practices that maintain or improve the rangeland vegetation include proper grazing 
use, a planned grazing system, and proper location of water developments. If the pinyon and Utah 
juniper are thinned, the desirable plants present can be expected to increase for a short period before the 
pinyon and Utah juniper revegetate the unit. Suitable brush management practices include prescribed 
burning, chaining, and cutting. 

The suitability of this unit for rangeland seeding is poor. The main limitation is the stoniness 
of the surface layer. 

This map unit is in capability subclass Vlls, nonirri 
(Pinyon-Utah Juniper) woodland site. 
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1.0 INTRODUCTION 

This report is ~repared subsequent to a field study performed to 

characterize the soil resources and potential soil reclamation 

material of the proposed Andalex Resources West Ridge Mine Area. 

The study area includes the proposed coal mine area including the 

proposed portal site and adjacent surrounding area, approximately 

29 acres in size, located in "C" Canyon on sideslopes and adjacent 

drainageways. A separate soil survey, with report, was conducted 

on a potential topsoil borrow area located southwest of the mine 

area. The West Ridge Mine study area is located in Carbon County, 

Utah, approximately 4.5 miles north-northwest of the town of East 

Carbon City. 

1.1 OBJECTIVES 

The basic objectives of the field investigation were to map and 

sample the soils of the study area in sufficient detail to 

characterize their physical and chemical properties and depths to 

which they may be salvaged as a source of topsoil for reclamation 

purposes. Thus, the site-specific characteristics of the soil that 

may influence soil salvage, stockpiling, and redistribution were 

inventoried. A detailed soil survey, including mapping, 

description, sampling, laboratory characterization, data 

evaluation, and report preparation was needed to generate the 

required information. 

The general objectives relating to the soil survey are as follows: 

• Satisfy the soils requirements of the State , of Utah 

Department of Natural Resources Division of Oil, Gas and 

Mining (UDOGM) as found in UDOGM Guidelines for 

Management of Topsoil and Overburden for Underground and 

Surface Mining (Leatherwood and Duce 1988) i 

• 
.I!I!I ' J 

Collect and review all pertin n ~~ty . 
geologic, and other discipline i form~'l~ . 

basic understanding of the characerist~:~ :he- ' 

area; ~ 1 lClo C 

1 
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• Describe, sample, analyze (laboratory), evaluate, and 

report site-specific soils data; 

• Prepare a soils map, depicting the map units and 

associated recommended suitable salvage depths, which can 

be used in reclamation planning; and 

• Prepare a soils report to aid in the completion of the 

reclamation planning documents needed for final permit 

approval. 

liNCO~1FOJRA TED 
EFFECTIVE: r---- -......-.g 
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2.0 METHODS - SCOPE OF WORK 

2.1 DATA REVIEW AND EVALUATION 

All existing soils and related discipline information for the 

Andalex West Ridge Mine "C" Canyon study area was compiled, 

reviewed, and evaluated prior to initiation of the soils field 

work. This review included: (1) the existing soils information 

contained in the former Kaiser Coal Sunnyside No.5 Mine permit 

document (June 1986), and (2) the Natural Resources Conservation 

Service (formerly the USDA Soil Conservation Service) soils 

information for the study area as contained in the Soil Survey of 

Carbon Area, Utah (Jensen and Borchert, 1988). Project maps and 

air photos were also reviewed. 

2.2 SOIL MAPPING 

Mr. Jim Nyenhuis, a Certified Professional Soil Scientist/Soil 

Classifier (ARCPACS 2753), mapped and sampled the soils of the 

study area at the Order 1 level of intensity initially during the 

later part of June, 1997, and later during October, 1997, to extend 

the mapping and transfer the data to the 1" = 100 1 scale, Andalex 

topographic base map. 

Upon initiation of soils field work, each soil type and map unit 

was located on the ground. Within each map unit, traverses were 

walked to determine overall map unit characteristics. Several soil 

spade and auger holes were dug and examined in each map unit in 

representative locations. Several road cut and other existing 

exposures were also observed. Based on these preliminary 

observations, eight sites were selected for detailed soil pedon 

description, and seven of these were fully sampled for subsequent 

laboratory characterization. Two of these gleeS ' rAC9 1~d l1C~ -
were later dropped because they were locat d TI {l ~ ~Jb li) 

EFFECTI : 

~11:~] 
3 

area. 
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2.3 SOIL PROFILE DESCRIPTION AND SAMPLING 

At four of the six soil description sites within the mine permit 

area (AC1, AC13, AC14, and AC15) , a hand-dug pit was excavated to 

about 60 inches or bedrock if encountered above 60 inches. At the 

two other sites (AC11 and AC12) , a backhoe pit was dug to nine feet 

for AC11 and about six feet for AC12. This provided the best view 

and opportunity to deep-sample the soil. Once the backhoe pit was 

dug and the pit walls cleaned, the soil was described and sampled 

according to current methods and standards of the National 

Cooperative Soil Survey as described in: the Soil Survey Manual 

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

Survey Staff, 1993) i and Keys to Soil Taxonomy, seventh edition 

(Soil Survey Staff, 1996). 

Descriptions and sampling were completed throughout the soil's 

depth depending largely on depth to shale or sandstone bedrock, or 

very high rock content of the soil substratum . 

The following parameters were described, by natural soil horizon, 

for each soil description: 

• horizon symbol, including depth, thickness, and relative 

position; 

• type and nature of horizon boundaries; 

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

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

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

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

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

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

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

• 
• 
• 

roots (number, size, and depth) i 

clay films, if present (number, t 

effervescence with O.lN HCl (no 

strong, violent); 

4 
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• mottles (redoximorphic features), if present (number, 

size, distinctness, color); and 

• soil moisture characteristics " at the time of sampling. 

In addition, the following features were also described at each 

site: 

• existing dominant vegetation 

• parent material 

• physiography-landform 

• relief, if significant 

• elevation (obtainable from topographic maps) 

• slope 

• aspect 

• erosion condition 

• permeability 

• drainage class 

• depth to a saturated zone or ground water if encountered 

• salts or alkali if present 

• surface stoniness 

The description/sampling site numbers were plotted on the 

topographic base field map. 

An adequate amount of representative soil material (about 2 quarts) 

was collected from each major soil horizon at the sampling 

locations of the described soil pedons. These soil samples were 

placed in clean, labeled, polyethylene plastic bags, and kept cool 

and as dryas possible to limit chemical changes. They were then 

submitted to the laboratory for the requested soil 

characterization. Subsequent to soil laboratory analysis, the 

remaining soil sample material was archived should any future 

analysis be required. 
!'!ism 

d. 

liNCO~1FOJRA TED 
EFFECTIVE: 

APR 011~O( 
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2.4 SOIL LABORATORY ANALYSIS 

The UDOGM soils guideline (Leatherwood and Duce 1988) requires 

laboratory analysis of soil samples. Twenty-six soil samples were 

sent to Inter-Mountain Labs (IML) in Sheridan, Wyoming for standard 

analyses as specified in UDOGM Table 1 (Analytical Methods for 

Baseline Soi l s Data), Table 6 (Recommended Laboratory Methods), and 

discussion with UDOGM soil scientist/reclamation specialist Mr. 

Robert Davidson (Nyenhuis 1997). Eleven of these samples were from 

s i tes AC9 and ACIO which were later dropped because they were 

outside the permi t area. The samples were analyzed for the 

following parameters: 

• Soil Texture (% sand, including very fine sand; silt; and 

clay), hydrometer method 

• pH (standard units based on saturated paste) 

• Organic Matter Percent (substituted for organic carbon %) 

• Saturation Percent 

• 
• 

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

CaC03 (%) 

• Soluble Potassium, 

(meq/liter) 

Magnesium, Calcium & Sodium 

• Sodium Adsorption Ratio (SAR) - calculated from soluble 

Mg, Ca, and Na (meq/l) 

• Selenium (hot water extractable, mg/kg) 

• Boron (hot water extractable, mg/kg) 

Based on discussion with Robert Davidson (Nyenhuis 1997), certain 

t ests were not necessary at this time including: (1) a:vailable 

water capacity, (2) alkalinity, (3) total nitrogen, and (4) 

available phosphorus. As stated above, organic matter percent was 

substituted for organic carbon. 

In addition, rock fragment content (% by v ~\MN~~~jbU 
and qualitative calcium carbonate 

field, as well as soil texture by the e1tpW1l 1 lq&P d. 
Re l ative calcium carbonate content was fervescence in 
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· IN HCl, and reported as none, slight, moderate, strong, and 

violent. Rock fragment percent was based on the percent gravels 

(2mm-3"), cobbles (3-10 11
), and stones and boulders (>10"). It was 

determined by hand-screening with a #10 2mm screen for gravels and 

ocular estimates for cobbles, stones, and boulders. 

2.5 SOIL SALVAGE SUITABILITY 

Andal ex proposes a twofold approach to topsoil , salvage in disturbed 

areas within the mine area (Appendix 5-5 of the Permit Application 

Package, West Ridge Mine Construction/Reclamation Plan). For areas 

that would be cut during mine construction, suitable topsoil would 

be salvaged and stockpiled according to established UDOGM criteria 

and procedures. A certified soil scientist would be present during 

soil salvage operations to insure that all suitable topsoil would 

be salvaged and properly stockpiled. 

In areas that would be filled for pad construction, Andalex 

proposes to protect the soil resource in-place by covering the soil 

surface with a geotextile fabric and then placing the fill material 

over the fabric. At the time of reclamation, the fill material 

wi l l be removed, as well as the geotextile fabric, and the original 

int act soil surface will be exposed. Appendix 5-5 of the Permit 

App l ication Package describes this approach in detail. Andalex 

proposes this experimental practice for UDOGM regulation R645-301-

232 Topsoil and Subsoil Removal, and the procedure is considered 

experimental as defined in section R645-302-210 of the State of 

Ut ah Coal Mining Rules and SMCRA. 

For the to-be-covered area, the soil with its root biomass will 

remain intact and contribute to the geomorphic stability of the 

site, primarily the "C" Canyon right fork. The total size of 

disturbance will be less because less topsoil needs to be stored. 

Upon reclamation, the original soil profiles i~:P~;i~~g f 0 

the soil surface throughout their depth and ~ Eli) 
EFFE TIVE: 

soil s, over time, should favor the establi hmenE ' pre' 

~ vegetation communities. The normal mixing of topsoi 'A~ ~f~~~~ l 
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with subsoil or substratum material, will not occur in these areas, 

and productivity potential, over time, should approximate premining 

levels. The distribution of original soil types and depth will be 

unchanged from premining conditions. 

The covered soils could become compacted during mining and 

biological activity could reduce due to increased depth from the 

surface and probable reduction of available oxygen. During 

reclamation, Andalex proposed to use polyacrylamide (PAM) to 

chemically open the soil to air and water penetration, as well as 

seed during the fall to take advantage of winter-spring frost

heaving and water infiltration. A different "best available 

technology" may also be available at the time of reclamation to 

better prepare the soil root zone for reseeding as well as promote 

increased organic activity in the soil through bio-amendments or 

other techniques. The proposed Andalex plan should resul t in 

successful rec l amation and revegetation of those areas subject to 

the experimental topsoil handling practice. 

For to-be-disturbed cut areas, criteria to establish suitability of 

soil (topsoil) or soil substitute material were those contained in 

Table 2 of UDOGM "Guidelines for Management of Topsoil and 

Overburden for Underground and Surface Coal Mining", included as 

Appendix A in this report, with one exception. Although the UDOGM 

suitability criteria considers >30% (by volume) rock fragments (for 

both gravels <3" in size and cobbles 3 to 10" in size) to be 

unacceptable, and >10% stones and boulders >10" in size to also be 

unacceptable, recent discussio'r} wi th Robert Davidson (Nyenhuis 

1997) indicates a preference for salvaging soil with high~r rock 

. content. Although unacceptable thresholds were not set, the 

general idea is to salvage otherwise sui table soil wi th higher 

amounts of rock content in the soil than typical, perhaps as high 

as 50 or 60% for gravels and cobbles, up t ~;f Ior l b ' e o ' 2 ~~-

stones, and up to 20% for small boulders. liNCOJR.1FO~A TED 
EFFECTIVE: 

APR 01 lQor 
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It is thought that for those native sites that have a higher rock 

content than the UDOGM guideline deems acceptable, relaiming with 

the higher rock content will give a greater opportuni ty for 

reclamation success. Rock content aids water holding capacity, can 

provide for a more stable reclaimed surface, and creates wildlife 

habitat niches on the surface where rocks are piled. 

Potential salvage depths were generated for each sampled soil and 

each map unit based on an evaluation of all of the field and 

laboratory data including pH, electrical conductivity (EC) , soil 

texture, sodium adsorption ratio (SAR) , calcium carbonate content, 

rock fragment content, Boron, and Selenium. All unsuitable soil 

material or unsuitable map units have been noted and the 

limitations described . 

liNCOIRPOlRATIED 
EFFECTIVE: ..... -_ ... . - .-

APR 0119Sc 
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3.0 RESULTS AND DISCUSSION 

3.1 SOIL SURVEY MAPS 

The distribution of soil map units across the local regional area 

is provided on a 1" = 1000' scale, Andalex topographic base map and 

is presented as Map 2-1, "Regional Soil Map". The map unit numbers 

correspond to those contained in the "Soil Survey of Carbon Area, 

Utah (Jensen and Borchert 1988) Detailed information for the map 

units is provided in that soil survey report as well. All of the 

map units are included within the Travessilla-Rock Outcrop-Midfork 

family soil association. These are shallow to very deep, well 

drained, steep and very steep soils, and rock outcrop, on 

mountainslopes and canyonsides. 

The distribution of each soil map unit on the West Ridge Mine "C" 

Canyon permit area is provided on a 1" =100' scale, Andalex 

topographic base map and is presented as Map 2-2, "Mine Site Order 

• 1 Soil Survey". The legend on the map includes all map unit names 

and symbols. Recommended topsoil salvage depths for the map units 

are listed in Section 3.4, Soil Salvage Depths and Volume of Soil 

for Reclamation. The location of all six soil profile description 

and sampling sites is also on the map. 

Five soil map units were mapped across the mine permit area. These 

map units are: 

• RO - Rock Outcrop 

• RO-RL - Rock Outcrop-Rubbleland-Travessilla Complex 

• M - Midfork very stony fine sandy loam, 10 to 50% 

• B - Brycan loam, 2 to 6% slopes 

• S - Strych stony fine sandy loam, 3 

3.2 SOIL LABORATORY RESULTS 

Soil laboratory results are presented s App 

duplicate analysis of 10% of the samples ' are 0 

10 

to 30% slopes 

file f?f Anda 
AP R U 1qO( 

slopes 
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are very similar to original values. It should be noted that no 

soil samples for laboratory analysis were taken within the current 

permit area during the previous Natural Resources Conservation 

Service (NRCS) Order 3 soil survey (Jensen and Borchert 1988) or 

the 1980's Kaiser Coal Sunnyside No.5 soil survey. 

The laboratory data set as a whole has "good" rated suitability for 

all parameters within the upper part of the sampled soil profiles, 

the surface "A" horizon and the upper part of the subsoil "B" 

horizon. Below this zone, rock fragment content generally exceeds 

25 to 30% gravels and cobbles, and 10% stones and boulders, and 

would be rated "poor" or "unacceptable ll according to UDOGM 

suitability criteria (Leatherwood and Duce 1988). However, this 

higher-rock content material could be used in reclamation if some 

of the rock content was screened out during salvage operations. 

Soil profile reaction (pH) values are all "good" rated and range 

from 6.4 (slightly acid) to 8.2 (moderately alkaline). The soils 

are nonsaline with electrical conductivity (EC) values all "good" 

rated «2 mmhos/cm). Saturation percent values are also all "good" 

rated with most values in the 30's percent range. Sodium 

Adsorption Ratios (SAR) values are also all "good" rated with most 

values less than 0.5. All samples have Selenium values less than 

0.1 mg/Kg (ppm) and Boron values less than 5 mg/Kg (ppm), and are 

thereby rated "good". 

Available water capacity (AWC) values (in/in) are "good" rated 

(greater than 0.10 in/in) for Midfork and Brycan based'on soil 

textures, rock fragment content, and use of AWC tables (Soil 

Conservation Service 1981, and undated). Awe values are "moderate" 

rated for Strych, and "low" rated for Travessilla. 

Soil textures «2mm fine fraction) are all' lI~mT~}x9rm 

of sandy loam, sandy clay loam, loam, an gf~~l~ECT~re were 

some differences between soil textures d termi~~bYh ... an~:r the 
field and those determined by hydromete in t eAP~~tta~y but 
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these differences were not significant. Rock fragment content and 

its influence on soil suitability is discussed by individual map 

unit in the next section. 

3.3 SOIL SERIES AND MAP UNIT DESCRIPTIONS 

All soil profile descriptions (AC1, AC11, AC12, AC13, AC14, and 

AC15) were recorded on standard NRCS "232" forms, and are provided 

as Appendix C. -An accompanying set of footnotes describes the 

abbreviated terminology used on the field sheets. Soil profile and 

landscape photographs are provided as Appendix E, and were taken of 

the excavated backhoe pits with adjacent landscape and vegetation. 

Based on the site-specific soil descriptions, and laboratory data, 

each of the soils has been classified according to current NRCS 

soil taxonomy, and correlated to specific soil series names. In 

addition to being important to properly classify and name soils 

found on a particular study area, correlation of site-specific 

soils with NRCS soil series criteria allows for subsequent 

reference to and use of established NRCS soil interpretation values 

for these soils (such as hydrologic group number, for runoff 

modeling; "K" factors, for use in water erosion hazard evaluation; 

"WEG" group number, for wind erodibility group status for wind 

erosion hazard evaluation; as well as many other parameter values 

listed on a soil series "Form 5" Soil Interpretation Record. 

All site-specific soils were associated with established Utah soil 

series, with certain differences noted. The results of the current 

study are summarized and discussed by individual soil map unit 

within the mine area. Soil salvage recommendations are discussed 

as well. 

3.3.1 RO - Rock Outcrog 
TINCCOIP~JPOJRA TIED 

EFFECTIVE: 
There are a few areas of exposed bedrock 0 the s 

"C" Canyon that are mapped as "RO - Rock Ou crop" 

-s of 

A~*l 4~a . are 
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nearly vertical cliffs of sandstone with some shale and siltstone, 

and are mostly barren of vegetation. A few small pockets and 

cracks support scattered shrubs, grasses and trees. 

Soil Salvage: Rock Outcrop essent i ally has no soil and occupies 

very steep slopes and is unsuitable for use in reclamation. There 

is no so i l available to salvage. 

3.3.2 RO-RL - Rock Outcrog-Rubbleland-Travessilla Complex 

This map unit is located on canyon sideslopes with gradients of 20 

to 70 percent. The unit consists of 45% Rock Outcrop, 35% 

Rubbleland, and 20% Travessilla gravelly loam and similar soils. 

Rock Outcrop is exposed sandstone and shale. Rubbleland is areas 

of stones and boulders that are essentially free of vegetation and 

are so close l y spaced that there is little soil between the rocks. 

The components of this map unit are so intricately intermixed that 

they can not be separately mapped. 

The Travessilla soil is shallow, well drained, and was described 

and sampled at the AC-13 site location. Travessilla formed in 

residuum and colluvium derived dominantly from sandstone and shale. 

It i s classified as a "Loamy, mixed (calcareous), mesic Lithic 

Ust i c Torriorthent". At the sample site, Travessilla has a brown 

gravelly loam to clay loam ' surface overlying sandstone bedrock at 

5 inches. Available water capacity is low. Vegetation is Pinyon 

Juniper with sparse mixed shrubs and grasses. 

So i l Salvage: This map unit is dominantly unsuitable for use in 

reclamation and is not recommended for salvage. Rock Outcrop and 

Rubbleland have no soil for salvage and are found on steep to. very 

steep slopes. Travessilla has about 2 to 5 inches of sui table 

soil, but it occurs in very small, scatt r e a a rea s o~Y&ri~~w 
slopes, and locating and salvaging this , 0 ~~~ ~~ff~. 

EFFECTIVE: 
At tempting to salvage these small of a-vessi-l-l ight 

destabilize immediate upslope areas nd e d~~~e~ l ~~i ment 
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operators with possible boulder slides. If Travessilla is 

encountered in a to-be-cut area, and in the professional judgement 

of the certified soil scientist who will be present during topsoil 

salvage operations it can be salvaged safely, it will be salvaged 

and transported to the topsoil stockpile. 

3.3.3 M - Midfork very stony fine sandy loam, 10 to 50% sloges 

This map unit is delineated on lower canyon sideslopes in the "C" 

Canyon area. It is located primarily along the more densely 

vegetated south slope (north-facing slope) of the right fork 

drainage as well as one small area in the confluence area, Present 

vegetation is mainly Douglas-fir and snowberry. The average annual 

precipitation is 16 to 20 inches, and the average freeze-free 

period is 60 to 80 days. This unit is used for wildlife habitat 

and woodland, and is in the High Mountain Very Steep Loam (Douglas

fir) woodland site. Harvesting of wood products is limited because 

of the steepness of slope and the hazard of erosion. 

The M map unit is 75% Midfork, and 10% Rubbleland, 10% Commodore, 

and 5% Rock Outcrop. Midfork is deep to very deep, well drained, 

and is developing in colluvium and alluvium from sandstone and 

shale. Permeability is moderate and available water capacity is 

high. Effective rooting depth is 60 inches or more. Runoff is 

rapid and the hazard of water erosion is high. Midfork is 

classified as a "Loamy-skeletal, mixed Typic Cryoboroll" . 

Commodore is similar to Midfork but is shallow «20 inches) to 

bedrock. It is classified as a "Loamy-skeletal, mixed Lithic 

Haploboroll". 

Midfork family was described and sampled in two locations (AC-12 

and AC-14). AC-12 and AC-14 are 

sideslopes. 

inclusion. 

Commodore was not sampl 
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Typically, the surface of Midfork is covered by an organic layer of 

twigs, leaves, and needles about 1.5 inches thick. The very dark 

grayi sh brown to brown "A" horizon is 5 to 7 inches thick and has 

grave l ly to very stony fine sandy loam to loam texture. Organic 

matter content of the surface layer is 2 to 7 percent. Total rock 

fragment content of the "A" horizon ranges from about 17 to 35% and 

can include about 10% gravel, 5 to 10% cobble or flagstone, and 2 

to 15% stones and boulders. 

The underlying subsoil layer is typically from about 7 to 18 inches 

in depth, and has very cobbly sandy loam to loam texture. Total 

rock fragment content of the subsoil ranges from about 7 to 40% and 

can i nclude 5 to 15% gravel, 5 to 15% cobble or flagstone, and 1 to 

15% stones and boulders. The substratum extends from the subsoil 

to a depth of 60 inches or more, and has very gravelly to very 

stony sandy loam to loam texture. Total rock fragment content of 

the substratum ranges from about 35 to 40% and can include 10 to 

15% gravel, 10 to 15% cobble or flagstone, and 10 to 20% stones or 

boulders. 

Soil Salvage: 

All soil parameters of Midfork are suitable with the exception of 

high rock fragment content at depth. It is recommended that the 

upper 18 inches of Midfork (the "A" and upper "B" horizons) be 

salvaged. Below 18 inches, rock content equals or exceeds 35 to 

40% with 20% large stones and boulders. Only the Midfork portion 

(75%) of the map unit can be salvaged. Small areas of Rubbleland, 

Rock Outcrop, and adjacent very shallow Commodore soils are 

unsuitable for salvage. 

3.3.4 B - Brycan loam, 2 to 6% slopes 

This map unit is located on a small terra e TI 

the right and left fork drainages in t · e "C" C~ .. ""y f'''-'' ''' ''''' 

Present vegetation is mainly very tall (4 fe t) sagebrush 

AP R 011~C( 

-
f 

area. 
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Brycan soil is very deep and well drained. A backhoe pit (AC-11) 

was dug to 108 inches and bedrock was not encountered. It formed 

in alluvium from sandstone and shale. Brycan 'is classified as a 

"Fine-loamy, mixed Cumulic Haploboroll" although the site-specific 

Brycan has slightly less clay and the particle control section is 

coarse-loamy. 

Effective rooting depth is 60 inches or more. The organic matter 

content of the surface layer is 2 to 4 percent. Permeability is 

moderately rapid and available water capacity is high. Runoff is 

medium and the hazard of water erosion is moderate. Brycan is in 

the Mountain Loam range site. 

At the AC-11 sample site, the surface layer is 5 inches thick and 

is a brown loam with 10% gravels, 2% cobbles, and 1% stones and 

boulders. The subsoil layer extends from 5 to 20 inches in depth 

and is a brown sandy loam with 10% gravels, 2% cobbles and no 

stones or boulders. The substratum from 20 to 58 inches is very 

similar to the subsoil. A gravelly, somewhat compacted substratum 

layer exists between 58 and 70 inches has is brown sandy loam 

texture with 15% gravels, 5% cobbles, and 1% stones and boulders. 

The underlying layer to a depth of 108 inches (9 feet) has 

yellowish brown sandy loam texture with only 5% gravels, and 1% 

cobbles and 1% stones and boulders. 

Soil Salvage: 

The Brycan soil is suitable for use in reclamation. Rock fragment 

content is relatively low and is not limiting. Because the terrace 

is very small in size (0.33 acre), only one backhoe pit was dug for 

characterization. The terrace is between the steep ridge sideslope 

and the unnam,ed drainage. It is recommended that t~rface ",u -_ 
horizon, and most of the subsoil "BC" hori...,.;".." ........ -~ 

average of 18 inches. 
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3.3.5 S - Strych stony fine sandy loam, 3 to 30% slopes 

This map unit is on alluvial fans, terraces, benches, and outwash 

plains. Generally, it is near the mouth of canyons and along the 

foot of the Book Cliffs. In the study area, it is within the 

drainage channel and immediate sidebanks of the unnamed drainage 

fork that trends northeast in the SW1/4 of Section 11, T14S, R13E. 

Strych also occurs in one small area in the confluence area. 

Present vegetation is mainly Pinyon and Juniper, with some 

sagebrush and mixed grasses. 

Strych is very deep, well drained, and formed in alluvium and 

glacial outwash derived mainly from sandstone and shale. For 

Carbon County, Strych has between 35% and 60% total rock fragments 

(gravels, cobbles, and stones) throughout the profile (Jensen and 

Borchert 1988). Strych is classified as a "Loamy-skeletal, mixed, 

mesic Ustollic Calciorthid". 

Permeability is moderately rapid. Available water capacity is 

moderate to a depth of 60 inches. Organic matter content of the 

surface layer is low. Effective rooting depth is 60 inches or 

more. Surface runoff is medium and the erosion hazard is moderate. 

The average annual precipitation is about 8 to 14 inches, and the 

average freeze-free season is about 115 to 140 days. The map unit 

is in the Upland Stony Loam (Pinyon-Utah Juniper) woodland site. 

Strych was described and sampled in one location (AC1) in the mine 

area. AC1 is located on an upper sidebank of the unnamed northeast 

trending right fork drainage. Typically, the surface layer is a 

pale brown to brown gravelly fine sandy loam to loam about 3 to 5 

inches thick. The subsoil extends from the base of the surface 

layer to 12 to 26 inches in depth. It is a pale brown to brown 

gravelly sandy clay loam to loam. The s1:rl::mtta:emnex"tends t o 1>1J 
inches or more and textures are gravelly t 1 Q & 
loam. EFFECTIVE: 

AP R 01 1QO ~ 
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Soil Salvage: 

The Strych soil is suitable for reclamation with the exception of 

high rock fragment content at depth (up to 60% in some profiles) . 

As similar to map unit M (Midfork), the surface "A" horizon, and 

the upper HB" horizon, are recommended for salvage, an average 

depth of 18 inches. 

3.4 SOIL SALVAGE DEPTHS AND VOLUME OF SOIL FOR RECLAMATION 

The following list summarizes the recommended depth of suitable 

soil for the various map units that could be salvaged from to-be

cut areas, the number of acres by map unit in the to-be-cut areas, 

and an approximation of the available volume (cubic yards) of 

suitable soil: 

• RO - Rock Outcrop: 0.0 ft. , 0.0 ac. , 0.0 cu.yd. 

• RO-RL - Rock Outcrop-Rubbleland-Travessilla: 0.0 ft. , 

0.0 ac. , 0.0 cu.yd. 

• M - Midfork: 18 inches (1.5 feet) , 1.95 ac. , 4,723 cu.yd. 

• B - Brycan: 18 inches (1.5 feet) , 0.33 ac. , 785 cu.yd. 

• S - Strych: 18 inches (1.5 feet) , 0.41 ac. , 998 cu. yd. 

A total of approximately 6,506 cu.yd. of suitable soil material may 

be available for salvage from to-be-cut areas with the West Ridge 

Mine area. The salvaged soil will be reapplied during reclamation 

activities. 

('*-

liNCC01RJPOJRA TIED 
EFFECTIVE: 

APR 01130C 
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SOIL SUITABILITY CRITERIA 
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UTAH DIVISION OIL, GAS AND MINING 



e e e 
APPENDIX A 

Soli Suitability Criteria 

UDOGM: Overburden Evaluation for Vegetative Root Zone; Table 2 (Leatherwood and Duce 1988) 

Parameters Good Fair Poor Unacceptable 

pH 6.1 - 8.2 5.1 - 6.1 4.5 - 5.0 less than 4.5 
8.2 - 8.4 8.5 - 9.0 greater than 9.0 

Ec mmhos/cm 25°C 0-2 2 - 8 8-5 greater than 15 

Saturation 0/0 250/0 - 80% less than 25% 
greater than 80% 

Texture sl, I, sil, sci, vfsl, fsl c, sicl, sc, Is, Ifs sic, s, sc, c, cos, fs, vfs g, vcos 

SAR 0-4 5 - 10 10 - 12 Fine Texture 12 Fine Texture 
10 - 15 Coarse Texture 15 Coarse Texture 

Selenium less than 0.1 mg/Kg greater than 0.1 mg/Kg 

Boron less than 5.0 mg/Kg greater than 5.0 mg/Kg 

Acid/Base Potential greater than -5 tons CaC03 less than -5 tons CaCOl 

1,000 tons material 1,000 tons material 

% Coal fines Undetermined at this time 
-

Available water cc pacity (in/in) greater than 0.10 0.05 - 0.10 less than 0.05 
C ~ 
~ Rock Fragm~ ( ~o volumes) 
:I: 
t.1 

. ~ ;"""c~~1 n 0-15 15 - 25 25 - 30 greater than 30 
31 3 ~ in . MO 0-15 15 - 25 25 - 30 greater than 30 i;I) 

8 
10]9ches~ ~ 0-3 3-7 7 - 10 greater than 10 z 

0 
~~ f C> 

0 l-" ::jQ 
:> ~ 

I~~ i;I) ' 0 
;l> .0 .. > z ~.., 

0 , 
~ &;: 

z (X) z Q 0 



APPENDIX B 

SOIL LABORATORY RESULTS 

TINCO~JFOIftA TED 
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UTAH DIVISION OIL, GAS AND MINING 



e 
1633 Terra Avenue 

July 30, 1997 

pH EC 
Depths I.hos/ci 

Lab No. Location inches @ 2S·C 

AC 1 0.0-5.0 6.8 0.29 
5.0-18.0 7.4 0.28 

18.0-44.0 6.8 0.31 
44.0-72.0 7.8 0.31 

AC 2 0.0-4.0 7.9 0.23 
4.0-12.0 6.5 0.31 

12.0-30.0 7.1 0.30 
AC 3 0.0-3.0 7.5 0.29 

3.0-16.0 7.6 0.30 
16.0-22.0 7.9 0.27 

~ 144395 22.0-32.0 7.9 0.26 
~ 144396 32.0-42.0 8.1 0.27 
0 42.0-58.0 8.3 0.43 § 58.0-80.0 8.5 1.91 en 
a 0.0-4.0 7.2 0.44 z 
0 4.0-14.0 6.8 0.28 
f 14.0-25.0 7.4 0.36 
0 25.0-42.0 7.8 0.22 ~ 
en 42.0-80.0 8.3 2.85 > z 0.0-3.0 6.5 0.18 0 

~ 
Z 
Z 
0 

.dhl 
Intet·mountaln Labotato,les, Inc. 

Satur-
ation 

l 

56.2 
54.8 
38.7 
29.6 
28.9 
29.1 
34.9 
31.3 
27.2 
27.6 
29.0 
31.1 
37.6 
44.4 
34.4 
30.8 
38.7 
29.0 
33.1 
30.8 

Sheridan. Wyoming 82801 

Calciul 
leq/l 

1.20 
1.40 
1.77 
1.88 
1.31 
1. 73 
1.36 
1.57 
1.89 
1.58 
1.40 
1.64 
0.81 
1.22 
2.04 
1.55 
2.73 
1.56 
2.49 
0.59 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

Magnesiul Sodiul 
leq/l lIeq/l 

0.74 0.37 
0.71 0.51 
0.72 0.47 
0.82 0.53 
0.43 0.32 
0.89 0.47 
0.83 0.66 
0.83 0.30 
0.79 0.49 
0.74 0.44 
0.87 0.50 
1.33 0.73 
1.49 2.08 
12.5 10.4 
1.44 0.44 
0.65 0.38 
0.75 0.45 
0.60 0.55 
19.2 15.1 
0.74 0.49 

SAR 

0.38 .. 
0.50 
0.42 
0.46 
0.35 
0.41 
0.63 
0.27 
0.42 
0.41 
0.47 
0.60 
1.94 
3.96 
0.34 
0.36 
0.34 
0.53 
4.59 
0.60 

e 

Tel. (307) 672-8945 

Page 1 of 6 

Very Fine Sand Si 1t Clay Texture 
Sand l l l 
t 

29.2 63.0 25.0 12.0 SANDV LOAM 
24.6 56.0 27.0 17.0 SANDY LOAM . 
25.8 61.0 22.0 17.0 SANDY LOAM 

. 28.4 61.0 23.0 16.0 SANDY LOAM 
29.8 63.0 23.0 14.0 SANDV LOAM 
28.1 64.0 24.0 12.0 SANDY LOAM 
29.3 65.0 17.0 18.0 SANDY LOAM 
22.0 56.0 32.0 12.0 SANDY LOAM 
25.1 56.0 28.0 16.0 SANDY LOAM 
28.1 56.0 27.0 17.0 SANDY LOAM 
19.8 36.0 34.0 30.0 CLAY LOAN 
19.3 31.0 41.0 28.0 CLAY LOAM 
21.5 30.0 40.0 30.0 CLAY LOAM 
22.0 24.0 48.0 28.0 CLAY LOAM 
28.3 59.0 29.0 12.0 SANDY LOAM 
26.5 62.0 23.0 15.0 SANDY LOAM 
23.6 52.0 23.0 25.0 SANDY CLAY LOAM 
22.0 51.0 30.0 19.0 LOAM 
24.2 42.0 37.0 21.0 LOAM 
25.7 62.0 27.0 11.0 SANDY ~9AM 

; 1 . . 

... 1· 

reviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage, Exch= Exchangeable, Avail: Available 

.-, ~ 
,.:, 



e 

1633 Terra Avenue 

July 30, 1997 

Organic 
Depths Matter 

Lab No. Location inches l 

144385 AC 1 0.0-5.0 2.4 
144386 5.0-18.0 1.4 
144381 18.0-44.0 1.2 
144388 44.0-72.0 1.1 
144389 AC 2 0.0-4,0 2.4 
144390 4.0-12.0 1.1 
144391 12.0-30.0 0.8 
144392 AC .. ) 0.0-3.0 1.6 
144393 3.0-16.0 1.1 

e 144394 ~ 16.0-22.0 1.0 
~ 144395 ~ 22.0-32.0 1.1 ::r:: 
t1 n 32.0-42.0 0.6 
~ 

' tT1 Q 42.0-58.0 0.5 CI) 

0 58.0-80.0 1.0 z 44399'" AC ~ ~ 0 0.0-4.0 2.1 
? 

r~ BO 
4.0-14.0 1.4 

0 14.0-25.0 1.9 ;I> 4440~ <: ~ 
CI) 25.0-42.0 1.6 ~ 444!lf~> z 44403' 42.0-80.0 1.4 0 

"4c4- - 7 ~ 0.0-3.0 1.8 s= 
Z (X] 
Z g 0 

Carbonate 
\ 

0.5 
0.5 
2.0 
2.7 
0.5 
0.5 
0.5 
2.8 
5.2 
2.2 

11.6 
18.9 
23.8 
25.8 
0.5 
0.4 

11.4 
12.5 
13.2 
0.3 

8nJ. 
Intel' mountain Labolatolles, Inc. 

Boron 
PPI 

0.29 
0.24 
0.19 
0.11 
0.38 
0.21 
0.34 
0.14 
0.30 
0.21 
0.31 
0.32 
0.96 
1.62 
0.55 
0.27 
0.28 
0.12 
0.46 
0.21 

Sheridan, Wyoming 82801 

Seleniul 
PPI 

0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0 .02 
<0.02 
<0.02 
0.02 
0.06 
0.02 

<0.02 
<0.02 
<0.02 
0.04 

<0.02 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

e 

Tel. (307) 672-8945 
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e 

1633 Terra Avenue 

July 30, 1997 

pH EC 
Depths Ilhos/cl 

Lab No. Location inches @ 25°C 

AC 7 3.0-14.0 7.0 0.22 
14.0-27.0 7.1 0.20 
27.0-38.0 7.6 0.24 
38.0-45.0 7.9 0,21 
45.0-60.0 8.0 0.25 

AC 8 0.0-4.0 6.8 0.30 
4.0-12.0 7.2 0.33 

12.0-30.0 7.9 0.25 e ~ 30.0-46.0 8.0 0.27 S2 :z 46.0-84.0 8.3 0.42 ::c 
0 n 0.0-5.0 7.8 0.28 
~ Q 5.0-16.0 7.6 0.30 
~ 14 417 \1 ~ ~ 16.0-36.0 7.0 0.29 
9 14 418 ::;0 tI1 t=g 36.0-56.0 8.3 0.31 
S"' 14 419 C> n g 56.0-72.0 8.4 0.36 
~ 14 420:; AC t~ ~ 0.0-3.0 7.8 0.24 
> 144~~~ 3.0-14.0 1.9 0.28 
z 1 422 r') 14.0-26.0 8.2 0.29 
~ 1 . ~ 26.0-46.0 7.8 1.89 
~ 144424 (X] , 46.0-68.0 7.8 2.46 
~ 0 

.Jhl 
Intel·mountaln Labolatollcs, Inc. 

Satur-
ation 

l 

28.8 
28.1 
27.5 
31.5 
28.7 
27.9 
36.5 
28.3 
27.7 
31.1 
33.9 
36.7 
30.0 
27.0 
29.1 
30.3 
33.7 
31.3 
34.9 
32.3 

Sheridan, Wyoming 82801 

Calciul 
leq/l 

1.14 
0.84 
1.12 
0.99 
1.32 
1.30 
1.81 
1.20 
1.85 
0.96 
1.89 
1.91 
1.50 
0.84 
1.00 
1.30 
1.64 
1.26 
9.81 
13.4 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

Magnesiul Sodiul 
lIIeq/l leq/l 

0.58 0.37 
0.34 0.40 
0.43 0.52 
0,49 0.80 
0.61 0.48 
0.71 0.58 
0.66 0.48 
0.38 0.53 
0.61 0.42 
1.91 0.78 
0.59 0.38 
0.43 0.40 
0.78 0.51 
1.64 0.57 
1.86 0.57 
0.41 0.32 
0.84 0.42 
0.98 0.46 
6.52 0.41 
14.1 1.06 

SAR 

0.40 
0.52 
0.59 
0.94 
0.49 
0.58 
0.43 
0.60 
0.38 
0.65 
0.34 
0.37 
0.47 
0.51 
0.48 
0.34 
0.37 
0.43 
0.16 
0.28 

e 

Tel. (307) 672-8945 

Page 3 of 6 

Very Fine Sand Si 1t Clay Texture 
Sand \ ~ \ 
l 

25.5 62.0 21.0 17.0 SANDY LOAM 
26.7 61.0 23.0 16.0 SANOY LOAM . 
23.0 56.0 26.0 18.0 SANOY LOAN 
25.3 48.0 29.0 23.0 LOAM 
20.2 50.0 31.0 19.0 LOAM 
30.7 63.0 25.0 12.0 SANDY LOAM 
25.2 50.0 22.0 28.0 SANDY CLAY LOAM 
21.2 56.0 25.0 19.0 SANOY LOAN 
23.9 56.0 26.0 18.0 SANDY LOAN 
23.4 48.0 34.0 18.0 LOAM 
27.5 42.0 35.0 23.0 LOAM . 
27.0 36.0 42.0 22.0 LOAN 
22.7 44.0 36.0 20.0 LOAM 
31.5 50.0 33.0 17.0 LOAM 
25.7 46.0 35.0 19.0 LOAM 
24.1 45.0 32.0 23.0 LOAM 
24.4 47.0 32.0 21.0 LOAM 
23.9 46.0 33.0 21.0 LOAM 
23.2 43.0 36.0 21.0 LOAM 
26.5 54.0 29.0 17.0 SANOY LOAM 

. \ . 
. Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodiul Percent~ge, Exch= Exchangeable, Avail= Available 



• 
1633 Terra Avenue 

July 30. 1997 

Organic 
Depths Matter 

Lab No. location inches t 

144405 AC 7 3.0-14.0 0.9 
144406 14.0-27.0 1.0 
144407 27.0-38.0 1.6 
144408 38.0-45.0 2.1 
144409 45.0-60.0 1.7 
144410 AC 8 0.0-4.0 1.6 
144411 4.0-12.0 2.2 

12.0-30.0 1.2 

c:: 30.0-46.0 1.5 
~:' 46.0-84.0 1.3 ~ Z :r: AC 9 0.0-5.0 1.7 

t:::;;1 (] 5.0-16.0 1.8 ~ 
CI) Q 16.0-36.0 1.4 23 

!~t; 36.0-56.0 0.8 z 
0 56.0-72.0 1.0 ? 
a AC ~ O 0.0-3.0 1.0 
;I> 

1<~ 3.0-14.0 1.2 CI) 

;;> , tr1 14.0-26.0 1.1 z .. ~ I 26.0-46.0 0.7 0 

~ 46.0-68.0 0.8 
~ 
Q 

~ ~ 

Carbonate 
t 

0.4 
0.4 
0.8 
3.5 
9.0 
0.4 
1.3 

14.6 
15.0 
11.4 
17.6 
21.7 
19.9 
16.3 
17.1 
16.9 
15.2 
14.0 
18.9 
16.0 

l1n1. 
Intel·mountaln Labolatolles,lnc. 

Boron 
ppa 

0.09 
0.22 
0.14 
0.18 
0.21 
0.15 
0.07 
0.15 
0.10 
0.38 
0.15 
0.10 
0.13 
0.28 
0.55 
0.23 
0.18 
0.14 
0.32 
0.86 

Sheridan. Wyoming 82801 

Seleniul 
PPI 

0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

ANDALEX MINING 
PRICE. UTAH 

MINE: C CANYON 

• 
Tel. (307) 672-8945 
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FIELD SOIL PROFILE DESCRIPTIONS 
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u. S. OEfARTMSNT' OF AQRICUL. TURE 
SOIL. CONSERVATION SERVICE' SOIL DESCRIPTION 

, , ~~l!-~.s 
AC-J-

SCS - 501 ·232 G 
RW.2 ·11 

File No. 

Date 6 -:;L.~- '17 Stop No.AC 1.... 
Classification L~y - {d!e;;ck!' /?'Y1 ; Ked' 

Parent material ~~~ ~ Co (I 

Relief 
, Elevation 
Slope 
Aspect /~'lA/L"'" 

Erosion 
Permeabi Ii ty 
Additional notes 

• Control section average 

Color Consistence C~r~e 
Horizon Depth Texture Structure Reac- Bound- Ff,-.d ~ 

Dry Moist Dry Moist Wet tion ary 

[)o... /'5""-0 +w!?S 1- A ~ __ ~'§112... i;fAM G- /tJ ~ F~ 
11 (}-s- lOY; ~/'3 /011\ "/3 1..~ _~IZ.. 
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C f'f- 7J., ~~ M~ ~5f/ ~ c5 - ~; 10 
,c;VF 

~~ 
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TIf ~~~ » 11« T ))O~ ~ A\ f" fr1RT "'t 

<-=4.,.. 

EFF ~CTI' E: 
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U.S.OEPARTMUtT Oil' AGRICULTURE -
SoiL CONSERVATION SERVICE' SOIL DESCRIPTION A C-- (( SCS· 501· Inc 

RW.2 ·11 

Soil ty~ e" ~ 
Area Stop No. A C- II 

, Classification 
Location w.. 
N. vet. (or cr~) 

Parent material 

Relief 
Elevation ~ 7000 1 

Slope 

Aspect 

Erosion ~ 
Penneabi lily 
A~itional notes 

• Control section average 

Color Consistence C~r.s.e 
Horizon Depth Texture Structure Rac- Bound-~t~ ,~ 

Dry Moist Dry Moist Wet tion ary 

MN\. sis,.. Go /0 ~~ -YF 

A ~,.- /oy~ Yb /()r~ ~~ Lo4'W\ ~ 
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U. S. OEPAATMSNT orr AQRICULTlJRE 
SoiL CONSERVATION SERVICE- SOIL DESC~IPT10H Ac-/~ 

SCS • 501· Z 32 G 
Rev. 2 ·11 

Soil type- /V\,. "" -Fo r- k. File No. 

Area 

Location 
N. vet. (or crop) '"", 

Parent material 
Physioaraphy. 

Relief 
. Elevation ;'\./ 

SIOC)t 

Aspect 

Erosion , Coarser than V.F.S. • 
Penneabi lity 
Additional notes 

• Control section average 

Color Consistence C~("~e 

Horizon Depth Texture Structure Reac- Bound- f5t~ ~ 
Dry Moist Dry Moist Wet tion ary 

Oa.- 1- 0 ~~ • +- ' .,.J. -r ,. 
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U.s. DEPARTMSNT Ofr AGRICULTURE 
SoiL CONSERVATION SERVICE 

I 

Erosion 
Permeabi lity 
Additional notes 

SOIL DESC~lpnON 
scs . so I - 2 32 G 

RW.2 -II 

File No. 

• , Coarser than V.F.S. • 

e ----------------------
• Control section average 

Color Consistence C~r.5.e 
Horizon Depth Texture Structure Reac· Bound· ~,~ ~ /~. tion aty -:::r--

Ory Moist Dry Moist Wet 

t.v~ 5/P ~ / 0 rQ1.J 
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U. S. DI!JI'AR'TM"'''' OP' AClRICULTURa 
SoiL CQNRRYATION SERVICE 

Relief 
, . ElevatiCli 

Slape 

ErasiCli 
Permeabi lily 
AdditiClial nates 

.-

SOIL DESC~IPTlON 
scs· SOl· 232G 

A .... 2 ·11 

File No. 

Sto~ No. II c / tf 
,-

~~~:;~::i? 
~ .~ ~~: 

'e----------------------
• Control section averall 

Color Consistence 
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SOIL PROFILE DESCRIPTION FOOTNOTES - LEGEND 
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SOIL PROFILE DESCRIPTIONS FOOTNOTES 

1 Soil Series, and Soil Classification according to current SCS information. Soil dassification based on Keys to Soil Taxonomy, e.:: edition (Soil Survey Staff 1992). 

Horizon and Depth based on site-specific conditions at the sample location. 

3 ~ and texture modifier abbreviations: 

S Sand SCL Sandy Clay Loam CB Cobbly GR 
LS Loamy Sand CL Clay Loam CBV Very Cobbly GRV 
SL Sandy Loam SICL Silty Clay Loam CBX Extremely Cobbly GRX 
L Loam SIC Silty Clay CN Channery SH 
SIL Silt Loam C Clay CNV Very Channery SR 
SI Silt CNX Extremely Channery 

4 Color, Dry and Moist Munsell Soil Color Chart, 1975 Edition, 

5 Structure: 

e Consistency: 

Grade 
WWeak 
M Moderate 
S Strong 

Qrt 

Size 
VF Very Fine 
F Fine 
M Medium 
CO Coarse 
VCO Very Coarse 

Moist 
LO Loose 

Iva! 
PL Platy 
GR Granular 
SBK Subangular Blocky 
ABK Angular Blocky 
PR Prismatic 
W Massive Weak Massive 
Massive 
S Massive Strong Massive 
SG Single Grained 
Cloddy 

~ 
NS Non Sticky 

Gravely 
Very Gravely 
Extremely Gravely 
Shaley 
Stratified 

• LO Loose 
SO Soft VFR Very Friable SS SlighUy Sticky 

7 Roots: 

SH Slightly Hard 
H Hard 
VH Very Hard 
EH Extremely Hard 

Number 
Very Few 
Few 
Com (Common) 
Many 

FR Friable 
FI Ftnn 
VFI Very Finn 
EFI Extremely Finn 

Iva! 
VF 
F 
M 
CO 

Very Fine 
Fine 
Medium 
Coarse 

S Sticky 
VS Very Sticky 
NP Non Plastic 
SP SlighUy Plastic 
P Plastic 
VP Very Plastic 

Roots are described in terms of a specified size (type) and quantity (number). The size dasses are: 

Very Fine: Less than 1 mm in diameter 
Fine: 1 to 2 mm in diameter 
Medium: 2 to 5 mm in diameter 
Coarse: 5 mm or larger in diameter 
Roots larger than 10 mm in diameter may be desaibed separately. 

Quantity dasses or roots are defined in terms of numbers of each size per unit are 1 
roots, and 1 square decimeter for medium and coarse roots. All roots smaller than 0 
following quantity dasses: 

•

' Less than 1 per unit area of the specified size 
_ ~: 1 to 5 per unit area of the specified size 
~I : More than 5 per unit area of the specified size 
Roots are described as to number first, and type second. 

EFFECTI 'E: 
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FOOTNOTES continued 

AQoarse Fragments: Alt coarse fragment percentages (% by volume) are taken from the field soil profile descriptions. 
"-ologic modifier types (gravelly, channery, etc.) are also taken from the field soil profile desaiption forms for each sampled 

profile. 

8 Reaction: Effervescence 

EO Non-Effervescent 
SE Slightly Effervescent 
EM Moderately Effervescent 
ES Strongly Effervescent 
EV Violentiy Effervescent 

1°Horizon Boundaries: Distinctness 
A Abrupt (<2 em thick) 
C Clear (2 to 5 em thick) 

G Gradual (5 to 15 an thick) 

D Diffuse (>15 an thick) 

• 

• 

Reaction 
Str.Acid 
Mod. Acid 
SI. Acid 
Neutral 
Mild. Alk. 
Mod. Alk. 
Strong Alk. 
Very Strong Alk. 

Topography 

Strongly Acid 
Moderately Acid 
Slightly Acid 
Neutral 
Mildly Alkaline 
Moderately Alkaline 
Strongly Alkaline 
Very Strongly Alkaline 

e.t! 
5.1 - 5.5 
5.6 - 6.0 
6.1 - 6.5 
6.6 - 7.3 
7.4 - 7.8 
7.9 - 8.4 
8.5 - 9.0 
>9.0 

S Smooth (the boundary is a plane with few or no irregularities) 
W Wavy (the boundary has undulations in which depressions are 

wider than they are deep) 
Irregular (the boundary has pockets that are deeper than 

. they are wide) 
B Broken (at least one of the horizons or layers separated by the 

boundary is discontinuous and the boundary is interrupted) . 

I TINCOJRlFOJRA TIED 
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July 25, 1997 

Mr. Mike Domeier 
Natural Resources Conservation Service 
P.O. Box 11350 
Salt Lake City, Utah 84147 

Dear Mr. Domeier: 

Andalex Resources, Inc. is in the process of preparing a Pennit Application Package for 
the West Ridge Mine which we will submitted to the Division of Oil, Gas and Mining. The mine 
pennit area would be located about 3 miles north of East Carbon, Utah. The mine site would be 
located in C Canyon on approximately 40 acres. A proposed material borrow site would also be 
located near the mine. The State of Utah Coal Mining Rules require a reconnaissance 
inspection/evaluation to determine ''that no land within the proposed pennit area is prime 
farmland historically used for cropland". The regulations also require ''the applicant will submit 
a statement that no prime farmland is present". 

Enclosed is a map showing the proposed permit area, mine site and borrow site. The 
. proposed permit area, mine site and borrow site are contained within a larger area generally 
described as: 

T 14 S, R 13 E Section 1,2,3, 10, 11, 12, 13, 14, 15, 16,23,24 

T 14 S, R 14 E Section 18, 19 

Could you please evaluate the proposed permit and borrow site areas and determine 
whether or not prime farmland exists in or adjacent to these areas? I would appreciate it if you 
could respond with a letter or fonn that I can append to our Permit Application Package. Should 
you have any questions regarding this request please call me at 801/637-5385. Thank you for 
your assistance with this request. 

attachment 

Sincerely, 

Jean Semborski 
Environmental Co 

.K~ 
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UNITED STATES 
DEPARTHENT ·OP 
AGRICULTURE 

DATE: August 7, 1997 

NATURAL RESOURCES 
CONSERVATION 
SERVICE 

SUBJECT: PRIME FARMLAND DETERMINATIONS 

TO: Jean Semborski 
Andalex Resources Inc. 
Tower Division 
P.o. Box 902 
Price, UT 84501 

RE: West Ridge Mine, East Carbon, UT 

PRICE FIELD OFFICE 
350 BORTH 400 BAST 
PRICE, UTAH 84501 

FILE CODE: 290-11-11-5 

After site investigation, the Natural Resources Conservation Service 
has determined that no prime farmland or farmland of statewide 
importance occurs on the proposed permit area, mine site and borrow 
site for the following reason: 

Slope x K (erodibility factor) is greater than 2. 

~ Location map is enclosed. 

Leland Sasser 
Soil scientist 

cc: William Broderson, SSS, NRCS, SLC, UT 

liNC01R1POJRA TEID I 
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APPENDIX 2-4 

SOIL RESOURCE ASSESSMENT 
TOPSOIL BORROW AREA 
CARBON COUNTY, UTAH 

01120198 
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SOIL RESOURCE ASSESSMENT 
TOPSOIL BORROW AREA 
CARBON COUNTY, UTAH 

for 

ANDALEX RESOURCES INC. 
PRICE, UTAH 

Submitted to: 

Mr. Rick Collins 
Mt. Nebo Scientific 

P.O. Box 337 
Springville, Utah 84663 

Submitted by: 

James H. Nyenhuis 
Cert. Professional Soil Scientist, ARCPACS 2753 

1427 Wildwood Road 
Fort Collins, CO 80521 

.-
TINCO~~O~ATIE1D 
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1.0 INTRODUCTION 

4It This report is prepared subsequent to a field study performed to 

characterize the soil resources and potential soil reclamation 

material of the Andalex Resources proposed topsoil borrow area 

located southwest of the West Ridge Mine area in the SEI/4, T14S, 

R13E, approximately 4.5 miles north-northwest of the town of East 

Carbon City. The study area was 9.65 acres in size. 

1.1 OBJECTIVES 

The basic objectives of the field investigation were to map and 

sample the soils of the study area in sufficient detail to 

characterize their physical and chemical properties and depths to 

which they may be salvaged as a source of topsoil for reclamation 

purposes. Thus, the site-specific characteristics of the soil that 

may influence soil salvage, stockpiling, and redistribution were 

inventoried. A detailed soil survey, including mapping, 

description, sampling, laboratory characterization, data 

evaluation, and report preparation was needed to generate the 

required information. 

The general objectives relating to the soil survey are as follows: 

• Satisfy the soils requirements of the State of Utah 

Department of Natural Resources Division of Oil, Gas and 

Mining (UDOGM) as found in UDOGM Guidelines for 

Management of Topsoil and Overburden for Underground and 

Surface Mining (Leatherwood and Duce 1988); 

• Collect and review all pertinent existing soils, 

geologic, and other discipline information to gain a 

basic understanding of the characteristics of the study 

area; 

• Describe, sample, analyze (laboratory), evaluate, and 
!: .. 

• 
report site-specific soils data; 

Prepare a soils map, depicting tR~~~~1\l[JEli) 
associated recommended suitable sal age d s, whi......-r.-...... n 

be used in reclamation planning; a d 

1 
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• Prepare a soils report to aid in the completion of the 

reclamation planning documents needed for final permit 

approval. 

TINCOIP~J~OliiA TIED 
EFFECTIVE: 
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2.0 METHODS - SCOPE OF WORK 

2.1 DATA REVIEW AND EVALUATION 

All existing soils and related discipline information for the study 

area was compiled, reviewed, and evaluated prior to initiation of 

the soils field work. This review included the Natural Resources 

Conservation Service (formerly the USDA Soil Conservation Service) 

soils information for the study area as contained in the Soil 

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

maps and air photos were also reviewed. 

2.2 SOIL MAPPING 

Mr. Jim Nyenhuis, a Certified Professional Soil Scientist/Soil 

Classifier (ARCPACS 2753), mapped and sampled the soils of the 

study area at the Order 1 level of intensity initially during the 

later part of June, 1997, and later during October, 1997, to e transfer the data to the 1" : 100' scale, Andalex topographic base 

map. 

• 

Upon initiation of soils field work, each soil type and map unit 

was located on the ground. Within each map unit, traverses were 

walked to determine overall map unit characteristics. Several soil 

spade and auger holes were dug and examined in each map unit in 

representative locations. Several road cut and other existing 

exposures were also observed. Based on these preliminary 

observations, seven sites were selected for detailed soil pedon 

description (AC2, AC3, AC4, AC5, AC6, AC7, and AC8) and five of 

these were fully sampled for subsequent laboratory characterization 

(AC2, AC3, AC6, AC7, and AC8). 

t _'. 

TINCO~PO~A TIED 
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2.3 SOIL PROFILE DESCRIPTION AND SAMPLING 

At all seven of the soil description sites within the proposed 

topsoil borrow area, a backhoe pit was dug to a minimum of six feet 

or bedrock/boulder if encountered above six feet. This provided 

the best view and opportunity to deep-sample the soil. Once the 

backhoe pit was dug and the pit walls cleaned, the soil was 

described and sampled according to current methods and standards of 

the National Cooperative Soil Survey as described in: the Soil 

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

Handbook, (Soil Survey Staff, 1993); and Keys to Soil Taxonomy, 

seventh edition (Soil Survey Staff, 1996). 

Descriptions and sampling were completed throughout the soil's 

depth depending largely on depth to shale or sandstone bedrock, or 

very high rock content of the soil substratum. 

The following parameters were described, by natural soil horizon, 

for each soil description: 

• horizon symbol, including depth, thickness, and relative 

position; 

• type and nature of horizon boundaries; 

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

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

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

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

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

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

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

• roots (number, size, and depth) ; 

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

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

• 

• 

strong, violent); 

mottles (redoximorphic feature 

size, distinctness, color); and 

. _ 1IIJ!::t±:L 

) ,TI 

soil moisture characteristics a the ng. 
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In addition, the following features were also described at each 

site: 

• existing dominant vegetation 

• parent material 

• physiography-landform 

• relief, if significant 

• elevation (obtainable from topographic maps) 

• slope 

• aspect 

• erosion condition 

• permeability 

• drainage class 

• depth to a saturated zone or ground water if encountered 

• salts or alkali if present 

• surface stoniness 

The description/sampling site numbers were plotted on the 

topographic base field map. 

An adequate amount of representative soil material (about 2 quarts) 

was collected from each major soil horizon at the sampling 

locations of the described soil pedons. These soil samples were 

placed in clean, labeled, polyethylene plastic bags, and kept cool 

and as dryas possible to limit chemical changes. They were then 

submitted to the laboratory for the requested soil 

characterization. Subsequent to soil laboratory analysis, the 

remaining soil sample material was archived should any future 

analysis be required. 

2.4 SOIL LABORATORY ANALYSIS 

The UDOGM soils guideline (Leatherwood a uce 1988 requlr 

QlRZr~ J& laboratory analysis of soil samples. 

sent to Inter-Mountain Labs (IML) in Sherid 

analyses as specified in UDOGM Table 1 

Baseline Soils Data), Table 6 (Recommended 

5 

, WYE' ~FFt~P~V~: ~ard 
( nalyt' c~R ~t~ for 
abora ry Methods), and 

UTAH DIVISION OIL, GAS AND MINING 



• 

discussion with UDOGM soil scientist/reclamation specialist Mr. 

Robert Davidson (Nyenhuis 1997). The samples were analyzed for the 

following parameters: 

• Soil Texture (% sand, including very fine sand; silt; and 

clay), hydrometer method 

• pH (standard units based on saturated paste) 

• Organic Matter Percent (substituted for organic carbon %) 

• Saturation Percent 

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

• CaC03 (%) 

• Soluble Potassium, 

(meq/liter) 

Magnesium, Calcium & Sodium 

• Sodium Adsorption Ratio (SAR) - calculated from soluble 

Mg, Ca, and Na (meq/l) 

• Selenium (hot water extractable, mg/kg) 

• Boron (hot water extractable, mg/kg) 

Based on discussion with Robert Davidson (Nyenhuis 1997), certain 

tests were not necessary at this time including: (1) available 

water capacity, (2) alkalinity, (3) total nitrogen, and (4) 

available phosphorus. As stated above, organic matter percent was 

substituted for organic carbon. 

In addition, rock fragment content (% by volume), Munsell color, 

and qualitative calcium carbonate content were determined in the 

field, as well as soil texture by the hand-texture method. 

Relative calcium carbonate content was based on effervescence in 

. IN HCI, and reported as none, slight, moderate, strong, and 

violent. Rock fragment percent was based on the percent gravels 

(2mm-3"), cobbles (3-10"), and stones and boulders (>10"). It was 

determined by hand-screening with a #10 2mm screen for .gravels and 

ocular estimates for cobbles, stones, and b~~ -

TIN CCOlRJPOlRA TIED 
EFFECTIVE: 

• ~l~OCJ 
6 

UTAH DIVISION OIL, GAS AND MINING 



• 

2.5 SOIL SALVAGE SUITABILITY 

For salvage within the proposed topsoil borrow area, criteria to 

establish suitability of soil (topsoil) or soil substitute material 

were those contained in Table 2 of UDOGM "Guidelines for Management 

of Topsoil and Overburden for Underground and Surface Coal Mining", 

included as· Appendix A in this report, with one exception. 

Although the UDOGM suitability criteria considers >30% (by volume) 

rock fragments (for both gravels <3 11 in size and cobbles 3 to 10"in 

size) to be unacceptable, and >10% stones and boulders >10 11 in size 

to also be unacceptable, recent discussion with Robert Davidson 

(Nyenhuis 1997) indicates a preference for salvaging soil with 

higher rock content. Although unacceptable thresholds were not 

set, the general idea is to salvage otherwise suitable soil with 

higher amounts of rock content in the soil than typical, perhaps as 

high as 50 or 60% for gravels and cobbles, up to 35% for 10 to 24" 

stones, and up to 20% for small boulders. 

It is thought that for those native sites that have a higher rock 

content than the UDOGM guideline deems acceptable, reclaiming with 

the higher rock content will give a greater opportunity for 

reclamation success. Rock content aids water holding capacity, can 

provide for a more stable reclaimed surface, and creates wildlife 

habitat niches on the surface where rocks are piled. 

Potential salvage depths were generated for each sampled soil and 

each map unit based on an evaluation of all of the field and 

laboratory data including pH, electrical conductivity (EC) , soil 

texture, sodium adsorption ratio (SAR) , calcium carbonate content, 

rock fragment content, Boron, and Selenium. All unsuitable soil 

material or unsuitable map units have been noted and the 

limitations described. 

RNCOIR<JPOJRA TIED 
EFFECTIVE: 
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3.0 RESULTS AND DISCUSSION 

3.1 SOIL SURVEY MAPS 

The distribution of soil map units across the topsoil borrow area 

is provided on a 111 = 100' scale, Andalex topographic base map and 

is presented as Map 2-3, "Topsoil Borrow Site Order 1 Soil Survey". 

The legend on the map includes all map unit names and symbols. 

Recommended topsoil salvage depths for the map units are listed in 

Section 3.4, Soil Salvage Depths and Volume of Soil for 

Reclamation. The location of all seven soil profile description 

and sampling sites is also on the map. 

Thre,e soil map units were delineated across proposed topsoil borrow 

area. These map units are: 

• A - Atrac fine sandy loam, 2 to 15% slopes 

• S - Strych stony fine sandy loam, 3 to 30% slopes 

• G - Gerst-Badland-Rubbleland Complex, 5 to 50% slopes 

3.2 SOIL LABORATORY RESULTS 

Soil laboratory results are presented as Appendix B. Results of 

duplicate analysis of 10% of the samples are on file at Andalex and 

are very similar to original values. It should be noted that no 

soil samples for laboratory analysis were taken within the topsoil 

borrow area during the previous Natural Resources Conservation 

Service (NRCS) Order 3 soil survey (Jensen and Borchert 1988). 

The laboratory data set as a whole is very favorable for suitable 

recommendation for use in reclamation. Soil profile reaction (pH) 

generally ranges from 6.5 (slightly acid) to 8.4 (moderately 

alkaline) with onl-y one sample (AC3, 58-80") at pH 8.5 (strongly 

alkaline). The soils are nonsaline wit ~~~~H~~'cond:ucEJ.vity 
(EC) values mostly "good" rated «2 mmho /dJ~~~\'dhOlA 1r.1B1fj}1I 

. EFFECTIVE: 
rated sample (AC6, 42-80", EC 2.85). Sat ratJ.o rcentv s are 

also all "good" rated with most values the ange. 
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Sodium Adsorption Ratios (SAR) values are also "good" rated with 

most values less than 0.5. One sample (AC6, 42-80") has a "fair" 

rated SAR of 4.59. Selenium values less than 0.1 mg/Kg (ppm) and 

Boron values less than 5 mg/Kg (ppm), and are thereby rated "good". 

Available water capacity (AWC) values (in/in) are "good" rated 

(greater than 0.10 in/in) for Atrac, I1moderate" rated for Strych, 

and "poor ll rated for Gerst, based on soil textures, rock fragment 

content, and use of AWC tables (Soil Conservation Service 1981, and 

undated) . 

Soil textures «2mm fine fraction) are all "good" rated and consist 

of sandy loam, sandy clay loam, loam, and clay loam. There were 

some differences between soil textures determined by hand in the 

field and those determined by hydrometer in the laboratory, but 

these differences were not significant. Rock fragment content and 

its influence on soil suitability is discussed by individual map 

unit in the next section . 

3.3 SOIL SERIES AND MAP UNIT DESCRIPTIONS 

All soil profile descriptions (AC2, AC3, AC4, AC5, AC6, AC7, and 

AC8) were recorded on standard NRCS 11232 11 forms, and are provided 

as Appendix C. An accompanying set of footnotes describes the 

abbreviated terminology used on the field sheets. 

Based on the site-specific soil descriptions, and laboratory data, 

each of the soils has been classified according to current NRCS 

soil taxonomy, and correlated to specific soil series names. In 

addition to being important to properly classify and name soils 

found on a particular study area, correlation of site-specific 

soils with NRCS soil series criteria allows for subsequent 

reference to and use of established NRC ~~f~i~~~~~ti~ valu s 

for these soils (such as hydrologic ~l!.J.~~~e~ -fi,il ~o f 
EFFECIIVE: 

"WEG" group number, for wind erodibi ity g 0'A13Rs~f~~~( or wi d 
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erosion hazard evaluation; as well as many other parameter values 

listed on a soil series "Form 5" Soil Interpretation Record. 

All site-specific soils were associated with established Utah soil 

series, with certain differences noted. 

The results of the current study are summarized and discussed by 

individual soi I map uni t wi thin the mine area. Soi I salvage 

recommendations are discussed as well. 

3.3.1 A - Atrac fine sandy loam, 2 to 12% sloQes 

The Atrac map unit is located under sagebrush in the topsoil borrow 

area. Atrac is on an alluvial fan/outwash plain and is very deep, 

well drained, and formed in alluvium derived dominantly from 

sandstone and shale. Atrac is classified as a "Fine-loamy, mixed, 

mesic Ustollic Camborthid", although in several site-specific 

profiles an argillic horizon is present as well as a cambic 

horizon. 

Permeabili ty of the Atrac soil is moderate. Available water 

capacity is high with about 9 to 10.5 inches. Effective rooting 

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

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

water erosion and soil blowing is moderate. The average annual 

precipitation is about 8 to 14 inches, and the average freeze-free 

season is 115 to 140 days. This map unit is in the Upland Loam 

(Basin Big Sagebrush) range site. 

Atrac was described in 6 locations (AC-2, AC-3, AC-4, AC-5, AC-6, 

and AC-7) , and 4 were sampled for laboratory characterization (AC-

2, AC-3, AC-6, and AC-7). Typically, the surface layer is about 8 
-~ ------.~+~~~--~--~ 

to 16 inches thick and is a slightly red1.' S~ 

The subsoil is composed of two horizo s. 

cambic horizon which extends from the ba ,e of yer t 

a variable depth ranging to 30 inches. It ~Q (S ightl 
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reddish-brown fine sandy loam. The second subsoil layer in most 

profiles is a brown "Btk" argillic horizon with secondary carbonate 

accumulation. This layer can extend to 42 inches and is compacted, 

hard, and has loam, sandy clay loam, or clay loam texture. 

Below the subsoil, the substratum extends to 60 inches or more and 

has loam, sandy loam, or clay loam texture. Total rock fragment 

content is very. low in the surface layer, only about 1 to 8 

percent. Below the surface layer, rock fragment content increases 

to only about 15 percent although in some profiles it can be as 

much as 30 percent. A portion of the rock are stones and boulders 

and may need to be removed during salvage operation. 

Soil Salvage: 

The entire profile of the Atrac soil is suitable for reclamation 

although some stones and boulders may need to be removed in some 

areas during salvage operations. All other chemical and physical 

parameters are suitable. Average depth of the Atrac soil in the 

soil borrow area is about 80 inches (6.5 feet). Assuming that all 

available soil in the soil borrow area may be needed for 

reclamation, and assuming that about 1.5 feet of soil should be 

left unsalvaged to be used for revegetation of the site after 

salvage operations are completed, approximately 60 inches (5 feet) 

can be salvaged from this area. At a depth of 5 feet, 32,267 

cu. yd. of material could be salvaged from the Atrac area. 

3.3.7 G- Gerst-Badland-Rubbleland Complex, 5 to 50% slopes 

This map unit is on the sideslopes of the mesa-like terrace remnant 

that is located in the northwest portion of the topsoil borrow 

area. This unit is about 40% Gerst extl2&ms 1 ¥ stony 19am~ 25% 

Badland, 20% Rubbleland, and 15% other sq~~~r~~lr~s 
areas. The components of this map u it are E~c~ica~Hy 

intermingled that it is not possible to ap th[.eparate."ty . 
i APR 011Qqr 
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The Gerst soil is shallow and well drained. It formed in residuum 

and colluvium derived dominantly from sandstone and shale. 

Typically, the surface layer is light brownish-gray extremely stony 

loam about 7 inches thick. The underlying material to a depth of 

19 inches is gray and light brownish-gray channery silt loam over 

weathered shale'. Depth to weathered shale ranges from 10 to 20 

inches. 

Permeability of Gerst is moderately slow. Available water capacity 

is low, about 2 or 3 inches. Effective rooting depth is 10 to 20 

inches. Organic matter content is low. Runoff is rapid, and the 

hazard of water erosion is high 

Badland is steep or very steep, nearly barren areas of shale that 

are dissected by intermittent drainageways. Runoff is rapid to 

very rapid, and geologic erosion is active. Rubbleland consists of 

areas covered by stones and boulders supporting only sparse 

vegetation. 

Soil Salvage: 

Because the Gerst soil can not be separated from Badland and 

Rubbleland, the overall map unit is unsuitable for salvage. 

Limitations include unsuitable material, steep slope, and very high 

stone and boulder content. 

... .. 
TINCCO~1PO~A TIED 

EFFECTIVE: 

APR 0119qc 
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3.3.5 S - Strych stony fine sandy loam, 3 to 30% sloQes 

This map unit is on alluvial fans, terraces, benches, and outwash 

plains. Generally, it is near the mouth of canyons and along the 

foot of the Book Cliffs. In the study area, it is north of the 

road that bisects the topsoil borrow area. Present vegetation i s 

mainly Pinyon and Juniper, with some sagebrush and mixed grasses. 

Strych is very deep, well drained, and formed in alluvium and 

g l acial outwash derived mainly from sandstone and shale. For 

Carbon County , Strych has between 35% and 60% total rock fragments 

(gravels, cobbles, and stones) throughout the profile (Jensen and 

Borchert 1988). Strych is classified as a "Loamy-skeletal, mixed, 

mesic Ustollic Calciorthid". 

Permeability is moderately rapid. Available water capacity is 

moderate to a depth of 60 inches. Organic matter content of the 

surface layer is low. Effective rooting depth is 60 inches or 

more. Surface runoff is medium and the erosion hazard is moderate . 

The average annual precipitation is about 8 to 14 inches, and the 

average freeze-free season is about 115 to 140 days. The map unit 

is in the Upland Stony Loam (Pinyon-Utah Juniper) woodland site. 

Strych was described and sampled in one location (AC8) in the study 

area. AC8 is located on a sloping terrace remnant. The surface 

layer is a pale brown to brown gravelly sandy loam about 4 inches 

thick. The subsoil extends from the base of the surface layer to 

about 1 2 inches in depth. It is a pale brown to brown gravelly 

silt loam or loam. The substratum extends to 60 inches or more and 

textures are gravelly to cobbly sandy loam or loam. 

So i l Salvage: 

The Strych soi l is suitable for reclamatio 

high rock fragment content at depth (up t 60% 

The surface "A" horizon, and the upper "B" 
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for salvage, an average depth of 18 inches for an approximate 

volume of 4,380 cu.yd. 

3.4 SOIL SALVAGE DEPTHS AND VOLUME OF SOIL FOR RECLAMATION 

The following list summarizes the recommended depth of suitable 

soil that could be salvaged for the three map units in the topsoil 

borrow area, the number of acres by map unit, and an approximation 

of the available volume (cubic yards) of suitable soil that may be 

available: 

• A - Atrac: 5.0 ft., 4.0 ac., 32,267 cu.yd. 

• S - Strych: 1.5 ft., 1.81 ac., 4,380 cu.yd. 

• G - Gerst-Badland-Rubbleland: 0.0 ft, 0.0 cu.yd. 

A total of approximately 36,647 cu.yd. of suitable soil material 

may be available for salvage from the topsoil borrow area. 

14 
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APPENDIX A 

Soli Suitability Criteria 

UDOGM: Overburden Evaluation for Vegetative Root Zone; Table 2 (Leatherwood and Duce 1988) 

Parameters Good Fair Poor Unacceptable 

pH 6.1 - 8.2 5.1 - 6.1 4.5 - 5.0 less than 4.5 
8.2 - 8.4 8.5 - 9.0 greater than 9.0 

Ec mmhos/cm 25°C 0-2 2 - 8 8-5 greater than 15 

Saturation 0/0 25% - 80% less than 25% 
greater than 80% 

Texture sl. I. sil. sci. vfsl. fsl c. sicl. sc, Is. Ifs sic. s, sc, c. cos. fs. vfs g. vcos 

SAR 0-4 5 - 10 10 - 12 Fine Texture 12 Fine Texture 
10 - 15 Coarse Texture 15 Coarse Texture 

Selenium less than 0.1 mg/Kg greater than 0.1 mg/Kg 

Boron less than 5.0 mg/Kg greater than 5.0 mg/Kg 

Acid/Base Potential greater than -5 tons CaC03 less than -5 tons CaC03 

1.000 tons material 1.000 tons material 

0/0 Coal fines Undetermined at this time 

c:: Available water~a, J;ity (in/in) greater than 0.10 0.05 - 0.10 less than 0.05 
~ 

Rock Fra9ment~. 1 ~olumes) ::r: 
0 
~ 3inc~ , a , 0-15 15 - 25 25 - 30 greater than 30 
en 
<3 3-1 . che~ ~ 0-15 15 - 25 25 - 30 . greater than 30 z 
9 11n inCRes t=q 0-3 3-7 7 - 10 greater than 10 
S"' L-> 

~Q 0 ~ 

;t> _---loo 

l~~ en -.0 
:> 0 .. > z --, 
0 I ~ ~ z (Xl 
z Q 0 
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SOIL LABORATORY RESULTS 
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1633 Terra Avenue 

July 30, 1997 

Lab No. Location 

144385 AC 1 
144386 
144387 
144388 
144389 AC 2 
144390 
144391 
144392 AC 3 

e 144394 ,~ 

~ 144395 Z 
tJ 1 396 ~ 
3; 1 4397 ~ .J 

25 1 439a;; 'tI1 Q 
~ 1 439ro AC 6=H ~ 
? 1 440b ?!5 t=cg 
C) 1 4401~ --3 Q 
E;; 1 440£0 ! < ~ 
~ 1 44~r~ Ac.1 ~ ~ 
~ - 7 ~ 
~ (i) 
5 Q 

Depths 
; nches 

0.0-5.0 
5.0-18.0 

18.0-44.0 
44.0-72.0 
0.0-4.0 
4.0-12.0 

12.0-30.0 
0.0-3.0 
3.0-16.0 

16.0-22.0 
22.0-32.0 
32.0-42.0 
42.0-58.0 
58.0-80.0 
0.0-4.0 

t, 4.0-14.0 
f 14.0-25.0 

/

1 25.0-42.0 
42.0-80.0 
0.0-3.0 

pH 

6.8 
7.4 
6.8 
7.8 
7.9 
6.5 
7.1 
7.5 
7.6 
7.9 
7.9 
8.1 
8.3 
8.5 
7.2 
6.8 
7.4 
7.8 
8.3 
6.5 

.iftU 
Inter·mountaln Laboratories, Inc. 

Sheridan. Wyoming 82801 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

EC Satur- Calcium Magnesiul Sodiul 
mmhos/ci ation meq/l meq/l meq/l 

@ 25°C % 

0.29 
0.28 
0.31 
0.31 
0.23 
0.31 
0.30 
0.29 
0.30 
0.27 
0.26 
0.27 
0.43 
1. 91 
0.44 
0.28 
0.36 
0.22 
2.85 
0.18 

56.2 
54.8 
38.7 
29.6 
28.9 
29.1 
34.9 
31.3 
27.2 
27.6 
29.0 
31.1 
37.6 
44.4 
34.4 
30.8 
38.7 
29.0 
33.1 
30.8 

1.20 
1.40 
1.77 
1.88 
1.31 
1. 73 
1.36 
1. 57 
1.89 
1.58 
1. 40 
1.64 
0.81 
1. 22 
2.04 
1.55 
2.73 
1.56 
2.49 
0.59 

0.74 
0.71 
0.72 
0.82 
0.43 
0.89 
0.83 
0.83 
0.79 
0.74 
0.87 
1.33 
1. 49 
12.5 
1. 44 
0.65 
0.75 
0.60 
19.2 
0.74 

0.37 
0.51 
0.47 
0.53 
0.32 
0.47 
0.66 
0.30 
0.49 
0.44 
0.50 
0.73 
2.08 
10.4 
0.44 
0.38 
0.45 
0.55 
15.1 
0.49 

SAR 

0.38 ' 
0.50 
0.42 
0.46 
0.35 
0.41 
0.63 
0.27 
0.42 
0.41 
0.47 
0.60 
1. 94 
3.96 
0.34 
0.36 
0.34 
0.53 
4.59 
0.60 

Very Fine Sand 
Sand % 

% 

29.2 
24.6 
25.8 
28.4 
29.8 
28.1 
29.3 
22.0 
25.1 
28.1 
19.8 
19.3 
21.5 
22.0 
28.3 
26.5 
23.6 
22.0 
24.2 
25.7 

63.0 
56.0 
61.0 
61.0 
63.0 
64.0 
65.0 
56.0 
56.0 
56.0 
36.0 
31.0 
30.0 
24.0 
59.0 
62.0 
52.0 
51.0 
42.0 
62.0 

Tel. (307) 672-8945 

Si 1t 
o 
-6 

25.0 
27.0 
22.0 
23.0 
23.0 
24.0 
17.0 
32.0 
28.0 
27.0 
34.0 
41.0 
40.0 
48.0 
29.0 
23.0 
23.0 
30.0 
37.0 
27 .0 

Clay 
% 

12.0 
17.0 
17.0 
16.0 
14.0 
12.0 
18.0 
12.0 
16.0 
17.0 
30.0 
28.0 
30.0 
28.0 
12.0 
15.0 
25.0 
19.0 
21.0 
11.0 

e 
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Texture 

SANOY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
SANDY LOAM 
CLAY LOAM 
CLAY LOAM 
CLAY LOAM 
CLAY LOAM 
SANDY LOAM 
SANDY LOAM 

SANDY CLAY LOAM 
LOAM 
LOAM 

SANDY LOAM 

, Mi scellaneous Abbreviations: SAR~ Sodium Adsorption Ratio, CEC~ Cation Exchange Capacity, ESP~ Exchangeable Sodium Percentage, Exch= Exchangeable, Avail~ Available 
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1633 Terra Avenue 

Ju 1 y 30, 1997 

Or9anic 
Depths Matter 

Lab No. Location inches % 

144385 AC 1 0.0-5.0 2.4 
144386 5.0-18.0 1.4 
144387 18.0-44.0 1.2 
144388 44.0-72.0 1.1 
144389 AC 2 0.0-4.0 2.4 
144390 4.0-12.0 1.1 
144391 12.0-30.0 0.8 
144392 AC 3 0.0-3.0 1.6 

3.0-16.0 1.1 
c: 144394 ~ 16.0-22.0 1.0 
~ 144395 ~. 22.0-32.0 1.1 
:I: 144396 Z 

32.0-42.0 0.6 t:1 t) 
<: 

mO 42.0-58.0 0.5 
en 58.0-80.0 1.0 (3 
z AC m ~ 0.0-4.0 2.1 
0 4.0-14.0 1.4 ? nt:=g 
Q ~a 14.0-25.0 1.9 
:> I ~~ 25,0-42.0 1.6 en 

::> 
J ~' ~ 42.0-80.0 1.4 z 

0 0.0-3.0 1.8 
~ 
Z (Xl 
z Q CJ 

Carbonate 
% 

0.5 
0.5 
2.0 
2.7 
0.5 
0.5 
0.5 
2.8 
5.2 
2.2 

11.6 
18.9 
23.8 
25.8 
0.5 
0.4 

11.4 
12.5 
13.2 
0.3 

..dhl 
Int~(·mountQln Lobo(otolles, Inc. 

Boron 
ppm 

0.29 
0.24 
0.19 
0.11 
0.38 
0.21 
0.34 
0.14 
0.30 
0.21 
0.31 
0.32 
0.96 
1.62 
0.55 
0.27 
0.28 
0.12 
0.46 
0.21 

Sheridan, Wyoming 82801 

Seleniulil 
ppm 

0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
0.02 
0.06 
0.02 

<0.02 
<0.02 
<0,02 
0.04 

<0.02 

ANDALE X MINING 
PRICE, UTAH 

MINE: C CANYON 

• 
Tel. (307) 672-8945 
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1633 Terra Avenue 

Ju1y 30, 1997 

pH EC 
Depths •• hos/c. 

Lab No. location inches @ 25°C 

AC 7 3.0-14.0 7.0 0.22 
14.0-27.0 7.1 0.20 
27.0-38.0 7.6 0.24 
38.0-45.0 7.9 0.21 
45.0-60.0 8.0 0.25 

AC 8 0.0-4.0 6.8 0.30 
4.0-12.0 7.2 0.33 

12.0-30.0 7.9 0.25 
30.0-46.0 8.0 0.27 
46.0-84.0 8.3 0.42 

AC 9 ~ ~ 0.0-5.0 7.8 0.28 
5.0-16.0 7.6 0.30 

. 16.0-36.0 7.0 0.29 
36.0-56.0 8.3 0.31 
56.0-72.0 8.4 0.36 
O~O-3.0 7.B 0.24 
3.0-14.0 7.9 0.28 

~ ~ I 14.0-26.0 8.2 0.29 
i ~ > . 26.0-46.0 7.8 1.89 
~ 46.0-68.0 7.8 2.46 

(Xl 

eJ 

.iJtnL 
Inter ·mountaln Laboratories, Inc. 

Satur-
ation 

t 

28.8 
28.1 
27.5 
31.5 
28.7 
27.9 
36.5 
28.3 
27.7 
31.1 
33.9 
36.7 
30.0 
27.0 
29.1 
30.3 
33.7 
31.3 
34.9 
32.3 

Sheridan, Wyoming 82801 

Calc; UI 

leq/l 

1.14 
0.84 
1.12 
0.99 
1.32 
1.30 
1.81 
1.20 
1.85 
0.96 
1.89 
1.91 
1.50 
0.84 
1.00 
1.30 
1.64 
1.26 
9.81 
13.4 

ANDALEX MINING 
PRICE. UTAH 

MINE: C CANYON 

Magnesiul Sodiul 
meq/l leq/1 

0.58 0.37 
0.34 0.40 
0.43 0.52 
0.49 0.80 
0.61 0.48 
0.71 0.58 
0.66 0.48 
0.38 0.53 
0.61 0.42 
1.91 0.78 
0.59 0.38 
0.43 0.40 
0.78 0.51 
1.64 0.57 
1.86 0.57 
0.47 0.32 
0.84 0.42 
0.98 0.46 
6.52 0.47 
14.1 1.06 

SAR 

0.40 
0.52 
0.59 
0.94 
0.49 
0.58 
0.43 
0.60 
0.38 
0.65 
0.34 
0.37 
0.47 
0.51 
0.48 
0.34 
0.37 
0.43 
0.16 
0.28 

e 
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Very Fine Sand 5i 1t Clay Texture 
Sand % % % 

% 

25.5 62.0 21.0 17.0 SANDY LOAM 
26.7 61.0 23.0 16.0 SANDY LOAM . 
23.0 56.0 26.0 18.0 SANDY LOAM 
25.3 48.0 29.0 23.0 LOAM 
20.2 50.0 31.0 19.0 LOAM 
30.7 63.0 25.0 12.0 SANDY LOAM 
25.2 50.0 22.0 28.0 SANDY CLAY LOAM 
21.2 56.0 25.0 19.0 SANDY LOAM 
23.9 56.0 26.0 1B.O SANDY LOAM 
23.4 48.0 34.0 18.0 LOAM 
27.5 42.0 35.0 23.0 LOAM 
27.0 36.0 42.0 22.0 LOAM 
22.7 44.0 36.0 20.0 LOAM 
31.5 50.0 33.0 17.0 LOAM 
25.7 46.0 35.0 19.0 LOAM 
24.1 45.0 32.0 23.0 LOAM 
24.4 47.0 32.0 21.0 LOAM 
23.9 46.0 33.0 21.0 LOAM 
23.2 43.0 36.0 21.0 LOAN 
26.5 54.0 29.0 11.0 SANDY LOAM 

. Miscellaneous Abbreviations: SAR= Sodiul Adsorption Ratio, CEC: Cation Exchange Capacity, ESp: Exchangeable Sodiul Percentage, Exch= Exchangeable, Avail: Available 



e 
1633 Terra Avenue 

July 3D, 1997 

Organic 
Depths Matter 

Lab Ho. Location inches t 

144405 AC 7 3.0-14.0 0.9 
. 144406 14.0-27.0 1.0 

144407 27.0-38.0 1.6 
144408 38.0-45.0 2.1 
144409 45.0-60.0 1.7 
144410 AC 8 0.0-4.0 1.6 
144411 4.0-12.0 2.2 
144412 12.0-30.0 1.2 
144413 30.0-46.0 1.5 
144414 46.0-84.0 1.3 

~ 144415 AC 9~ 0.0-5.0 1.7 sJ 144416 Z 5.0-16.0 1.8 :x: 
0 f) 16.0-36.0 1.4 
~ 144m me> 36.0-56.0 0.8 en a 144 56.0-72.0 1.0 z g~ 0 . 144420 0.0-3.0 1.0 

r= 144m (jo 3.0-14.0 1.2 
Q . 144 22 ,~ 14.0-26.0 1.1 > ''- i~~ en 

14(~ 26.0-46.0 0.7 > z 144~ .. > 46.0-68.0 0.8 t;I 

t=1 ~ z (i] 
~ t1 

Carbonate 
t 

0.4 
0.4 
0.8 
3.5 
9.0 
0.4 
1.3 

14.6 
15.0 
11.4 
17.6 
21.7 
19.9 
16.3 
17 .1 
16.9 
15.2 
14.0 
18.9 
16.0 

.Leru. 
Intc,·mountoln Lobo,oto,lcs, Inc. 

Boron 
ppm 

0.09 
0.22 
0.14 
0.18 
0.21 
0.15 
0.07 
0.15 
0.10 
0.38 
0.15 
0.10 
0.13 
0.28 
0.55 
0.23 
0.18 
0.14 
0.32 
0.86 

Sheridan, Wyoming 82801 

Seleniul 
PPI 

0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

-
Tel. (307) 672-8945 
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1633 Terra Avenue 

July 30, 1997 

pH EC 
Depths IDlihos/CIII 

Lab No, Location inches @ 25°C 

144425 AC 10 68.0-102.0 8.2 5.42 
144426 AC 11 0.0-5,0 7,9 0.40 
144427 5.0-20,0 7.9 0.28 
144428 20.0-38.0 7,9 0,25 
144429 38.0-58.0 8.0 0.27 
144430 58.0-70,0 8.1 0,28 
144431 70,0-108.0 8.2 0.27 

0.0-5.0 7.4 0,33 
144433 5,0-15,0 7,8 0.30 
144434 t===1 15.0-34.0 7.9 0.26 
144435 ~ 34.0-52.0 8.0 0.25 n 52.0-70.0 8.1 0.29 

A , ~O 0.0-5.0 7.8 0.28 
At ~ 0.0-7.0 6.4 0.20 

trlt:=g 7.0-22.0 7.3 0.41 
,qg 22.0-48.0 7.8 0,29 :-J<!?9 1m .. > 
~ 
[EX] 
g 

~nl. 
Intel·mountaln Labolatolles, Inc. 

Satur-
ation 

% 

26.9 
36.8 
32.9 
34.3 
28.9 
32.1 
30.2 
36,8 
34.8 
33.7 
36.2 
30.1 
35.1 
54.2 
38.2 
32,7 

Sheridan, Wyoming 82801 

Ca lei UI 
lIeq/l 

15.7 
2.35 
1.85 
1.60 
1.40 
1.36 
1.12 
1.64 
2,11 
1.57 
1.49 
0.71 
1.34 
1.16 
2.88 
1.89 

ANDALE X MINING 
PRICE, UTAH 

MINE: C CANYON 

Magnesium Sodium 
lDeq/1 meq/l 

69.1 15.3 
1.45 0.49 
0.52 0.27 
0,45 0.39 
0.65 0.50 
0.85 0.42 
0,84 0,50 
0.86 0.41 
0.73 0.46

1 0.63 0.39 
0.84 0.43 
1.35 0.55 
0.66 0.37 
0.54 0.27 
0,88 0.34 
0.63 0.38 

SAR 

2.35 
0,35 
0.25 
0.39 
0.49 
0.40 
0.50 
0.37 
0.38 
0.37 
0.40 
0.54 
0.37 
0,29 
0.25 
0.34 

e 

Tel. (307) 672-8945 
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Very Fine Sand Silt Clay Texture 
Sand % % % 

% 

22.9 58.0 27.0 15.0 SANDY LOAM 
24.7 46,0 38.0 16.0 LOAM 
27.3 58.0 30.0 12.0 SANDY LOAM 
22.7 53.0 32,0 15.0 SANDY LOAM 
23.3 62.0 24.0 14.0 SANDY LOAM 
23,1 60,0 24.0 16.0 SANDY LOAM 
21.0 66.0 21.0 13,0 SANDY LOAM 
26.9 56.0 27.0 17.0 SANDY LOAM 

· 27.8 56.0 27.0 17.0 SANDY LOAM 
22.7 52.0 30.0 18.0 SANDY LOAM 
23.0 46.0 33.0 21.0 LOAM 
25.3 50.0 30.0 20.0 LOAM 
29.8 40.0 37.0 23.0 LOAM 
29.6 44.0 39,0 17,0 LOAM 
25.5 46.0 34.0 20.0 LOAM 
19,5 54.0 27,0 19.0 SANDY LOAM 

. Mi scellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage, Exch= Exchangeable, Avail = Available 



• 
1633 Terra Avenue 

July 30, 1997 

Organic 
Depths Matter 

Lab No. Location inches % 

144425 AC 10 68.0-102.0 0.9 
144426 AC 11 0.0-5.0 3.0 
144427 5.0-20.0 1.6 
144428 20.0-38.0 1.9 
144429 38.0-58.0 1.8 
144430 58.0-70.0 1.6 
144431 70.0-108.0 0.9 
144432 AC 12 0.0-5.0 2.4 

5.0-15.0 2.1 
C 144434 F=1 15.0-34.0 1.8 
;;2 144435 :z 34.0-52.0 2.0 ::z: 
0 n 52.0-70.0 1.7 
~ A 13 0 0.0-5.0 3.4 C/l 

0 
A ~?9 0.0-7.0 6.8 z 

7.0-22.0 3.9 0 tI1~ f ;go 22.0-48.0 2.7 
0 
~ j<~ C/l 

>- j~> z 
0 

~ ~ z M z g 0 

Carbonate 
\ 

15.0 
8.1 
9.0 
8.2 
6.4 
7.7 
7.3 
2.5 
4.9 
7.7 
8.0 

12.6 
16.4 
0.7 
1.5 
7.0 

.Leru. 
Int~r' mountain laboratories, Inc. 

Boron 
ppm 

0.77 
0.31 
0.17 
0.32 
0.27 
0.34 
0.14 
0.25 
0.10 
0.22 
0.25 
0.38 
0.20 
0.27 
0.34 
0.33 

Sheridan, Wyoming 82801 

Seleniul 
PPII 

0.04 
0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
0.10 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

ANDALEX MINING 
PRICE, UTAH 

MINE: C CANYON 

e 
Tel. (307) 672-8945 
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APPENDIX C 

FIELD SOIL PROFILE DESCRIPTIONS 
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UTAH DIVISION OIL, GAS AND MINING 
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u. s. aEPAR'TM"'''' O~ AGRICULTURB 
SoIL CONSERVATION SERVICE' 
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SOIL PROFILE DESCRIPTION FOOTNOTES - LEGEND 
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SOil PROFilE DESCRIPTIONS FOOTNOTES 

1 Soil Series. and Soil Classification according to current SCS information. Soil dassification based on Keys to Soil Taxonomy, 
~ edition (Soil Survey Staff 1992). 

Horizon and Depth based on site-specific conditions at the sample location. 

3 Texture and texture modifier abbreviations: 

5 Sand SCl Sandy Clay Loam CB Cobbly GR 
lS loamy Sand Cl Clay Loam CBV Very Cobbly GRV 
Sl Sandy loam SICl Silty Clay Loam CSX Extremely Cobbly GRX 
l loam SIC Silty Clay CN Channery SH 
Sil Silt Loam C Clay CNV Very Channery SR 
SI Silt eNX Extremely Channery 

" Color. Dry and Moist Munsell Soil Color Chart, 1975 Edition. 

5 Structure: 

• Consistency: 

Grade 
WWeak 
M Moderate 
5 Strong 

~ 
LO loose 

Size 
VF Very Fine 
FRne 
M Medium 
CO Coarse 
veo Very Coarse 

Moist 
La Loose 

Jl1!! 
PLPIaty 
GR Granular 
SSK Subangular Blocky 
ASK Angular Blocky 
PR Prismatic 
W Massive Weak Massive 
Maaaive . 
S Massive Strong Massive 
SG Single Grained 
Cloddy 

Wet 
NS Non Sticky 

Gravely 
Very Gravely 
Extremely Gravely 
Shaley 
Stratified 

e . SO Soft 
SH Slightly Hard 

VFR Very Friable 
FR Friable 

SS Slightly Sticky 
S Sticky . 

7 Roots: 

H Hard 
VH Very Hard 
EH Extremely Hard 

Number 
Very Few 
Few 
Com (Common) 
Many 

FI Finn 
VFI Very Finn 
EFI Extremely Finn 

:liB 
VF 
F 
M 
CO 

Very Rne 
F' ... 
Medium 
Coarse 

VS Very Sticky 
NP Non Plastic 
SP Slightly Plastic 
P Plastic 
VP Very Plastic 

Roots are described in tenns of a specified size (type) and quantity (number). The size classes are: 

Very Ane: Less than 1 mm in diameter 
Fine: 1 to 2 mm in diameter 
Medium: 2 to 5 mm in diameter 
~: 5 mm or larger in diameter 
Roots larger than 10 mm in diameter may be described separately. 

Quantity classes or roots are defined in tenns of numbers of each size per unit a 
roots, and 1 square decimeter for medium and coarse roots. All roots smaUer than 
following quantity classes: 

F.. less than 1 per unit area of the specified size 
on: 1 to 5 per unit area of the specified size 

It.... : More than 5 per unit area of the specified size 
Roots are desaibed as to number first. and type second. 

1 ;auare C8iiliriiei8r e.,,· nl" .. ' ... .ne 
O'ii~~ 
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profile. 

FOOTNOTES continued 

Fr.::a,r1m,:antc:· All-coarse fragment percentages (% by volume) are taken from the field soil profile descriptions. 
modifier types (gravelly, channery, etc.) are also taken from the field soil profile desaiption forms for each sampled 

; Reaction: Effervescence Reaction 
Str.Acid 
Mod. Acid 
SI. Acid 
Neutral 
Mild. Alk. 
Mod. Alk. 
Strong Alk. 

2tl 

EO Non-Effervescent 
SE Slightfy Effervescent 
EM Moderately Effervescent 
ES Strongly Effervescent 
EV Violentfy Effervescent 

1°Horizon Boundaries: Distinctness 
A Abrupt (<2 em thick) 
C Clear (2 to 5 em thick) 

G Gradual (5 to 15 em thick) 

D Diffuse (>15 em thick) 

Very Strong Alk. 

Topography 

Strongly Acid 
Moderately Acid 
Slightfy Acid 
Neutral 
Mildly Alkaline 
Moderately Alkaline 
Strongly Alkaline 
Very Strongly Alkaline 

5.1 - 5.5 
5.6 - 6.0 
6.1 - 6.5 
6.6 - 7.3 
7.4 - 7.8 
7.9 - 8.4 
8.5 - 9.0 
>9.0 

S Smooth (the boundary is a plane with few or no irregularities) 
W Wavy (the boundary has undulations in which depressions are 

wider than they are deep) 
Irregular (the boundary has pockets that are deeper than 

. they are wide) 
B Broken (at least one of the horizons or layers separated by the 

boundary is discontinuous and the boundary is interrupted) . 

. .......... '151"':""-
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1.0 INTRODUCTION 

This report is prepared subsequent to a field study performed to 

characterize the soil and surficial geologic resources at a 

representative "gravel borrow site" located near the Andalex 

Resources Inc. proposed West Ridge mine area. The site is in the 

SEl/4, SEl/4, Section 16, T14S, R13E, approximately 4.5 miles 

north-northwest of the town of East Carbon City. The study area 

was approximately 6 acres in size. 

1.1 OBJECTIVES 

The basic objectives of the field investigation were to map and 

sample the soils and underlying near-surface geologic materials of 

a representative gravel borrow site in sufficient detail to 

characterize their physical and chemical properties and depths to 

which they may be subsequentially used as a source of topsoil 

substitute material for reclamation purposes. 

Andalex proposes to extract suitable fill material from a nearby 

borrow site and transport it to the West Ridge mine area to be used 

for mine pad construction. During reclamation, almost all of the 

fill material would be removed except some (about six to eighteen 

inches) would be left in place in rock and rubble areas (in soil 

map unit RO - RL, Rock Outcrop-Rubbleland-Travessilla Complex) as a 

growth medium to further reclamation success. A detailed soil 

survey, including mapping, description, sampling, laboratory 

characterization, data evaluation, and report preparation was 

needed to generate the required information. 

The field study was done pursuant to the objectives, procedures and 

criteria of UDOGM regulation R645-301-233 (Topsoil Substitutes and 

Supp l ements) I and "Guidelines for ManagelWiut , of TqpsotJ . and 

Overburden for Underground and Surface M n' ~ 

Duce 1988). 

1 
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2.0 METHODS - SCOPE OF WORK 

2.1 DATA REVIEW AND EVALUATION 

All existing soils and related discipline information for the study 

area was compiled, reviewed, and evaluated prior to initiation of 

the soils field work. This review included the Natural Resources 

Conservation Service (formerly the USDA Soil Conservation Service) 

soils information for the study area as contained in the Soil 

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

maps and air photos were also reviewed. 

2.2 SOIL MAPPING 

Mr. Jim Nyenhuis, a Certified Professional Soil Scientist/Soil 

Classifier (ARCPACS 2753), mapped and sampled the soils and near

surface geologic materials of the study area at the Order 1 level 

of intensity during November 1997. 

Upon initiation of soils field work, each soil type and map unit 

was located on the ground. Within each map unit, traverses were 

walked to determine overall map unit characteristics. Several soil 

spade and auger holes were dug and examined in each map unit in 

representative locations. Several road cut and other existing 

exposures were also observed. Based on these preliminary 

observations, six sites were selected for detailed soil 

description and sampling (sites one through six) . 

2.3 SOIL PROFILE DESCRIPTION AND SAMPLING 

At all six of the description and sampling locations within the 

representative gravel borrow site, a backhoe pit was dug to a depth 

of fifteen to seventeen feet. This pr,o ~~~~~~-m!'S1e-'V'j~""~!ld 

opportunity to deep-sample the soil and 

the backhoe pit was dug and the pit walls cleaned E~~M€er'al 

described and sampled according to curren meth ds and stand 
APR 0 1 199~ 
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the National Cooperative Soil Survey as described in: the Soil 

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

Handbook, (Soil Survey Staff, 1993); and Keys to Soil Taxonomy, 

seventh edition (Soil Survey Staff, 1996). 

Descriptions and sampling were completed throughout the backhoe 

pits depth, with the exception that only the upper two feet of pit 

1 was sampled for laboratory analysis. The -following parameters 

were described, by natural soil horizon and underlying stratum, for 

each backhoe pit: 

• horizon symbol, including depth, thickness, and relative 

position; 

• type and nature of horizon boundaries; 

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

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

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

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

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

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

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

• roots (number, size, and depth); 

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

• effervescence with O. 1N HCI (none, slight, moderate, 

strong, violent); 

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

size, distinctness, color); and 

• soil moisture characteristics at the time of sampling. 

In addition, the following features were also described at each 

site: 

• existing dominant vegetation 

• 
• 
• 

parent material 

physiography-landform 

relief, if significant 

• 

TINCOIPiPOJPiA TIED 
• elevation (obtainable from topogr phic ECTIVE: 

• slope 
APR 011qo 
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• aspect 

• erosion condition 

• permeability 

• drainage class 

• depth to a saturated zone or ground water if encountered 

• salts or alkali if present 

• surface stoniness 

An adequate amount of representative material (about 2 quarts) was 

collected from three major zones within the soil and underlying 

material at the six sampling locations: (1) the upper 2 to 3 feet, 

generally the soil surface and subsoil, (2) a depth interval 

between about 3 feet and 14 or 15 feet, the majority of material to 

be used as fill, and (3) between 14 or 15 feet and the bottom of 

the pit, generally at 14 to 17 feet in depth. These samples were 

placed in clean, labeled, polyethylene plastic bags, and kept cool 

and as dry as possible to limit chemical changes. They were then 

submitted to the laboratory for the requested characterization. 

Subsequent to soil laboratory analysis, the remaining sample 

material was archived should any future analysis be required. 

2.4 SOIL LABORATORY ANALYSIS 

The UDOGM soils guideline (Leatherwood and Duce 1988) requires 

laboratory analysis of soil samples. Sixteen samples were sent to 

Inter-Mountain Labs (IML) in Sheridan, Wyoming for standard 

analyses as specified in UDOGM Table 1 (Analytical Methods for 

Baseline Soils Data), and Table 6 (Recommend8d Laboratory Methods). 

The samples were analyzed for the following parameters: 

• 

• 
• 
• 
• 
• 

Soil Texture (% sand, including very fine sand; silt; and 

clay), hydrometer method 

pH (standard units based on saturated paste) 

Organic Matter Percent (substi .~J: ! oLganic ca~~ 2-) 

Saturation Percent TINCO~JFO~A TEID 
Electrical Conductivity (Ee) 

CaC03 (%) 

mmho~C2§V e rees C 
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• Soluble Potassium, 

(meq/liter) 

Magnesium, Calcium & Sodium 

• Sodium Adsorption Ratio (SAR) - calculated from soluble 

Mg, Ca, and Na (meq/l) 

• Selenium (hot water extractable, mg/kg) 

• Boron (hot water extractable, mg/kg) 

• Acid-Base Potential (t/l000t) 

• Nitrate-Nitrogen (ppm) 

• Total Nitrogen (Kjeldahl, %) 

• Available Water Capacity (15 Bar, 1/3 Bar) 

In addition, rock fragment content (% by volume), Munsell color, 

and qualitative calcium carbonate content were determined in the 

field, as well as soil texture by the hand-texture method. 

Relative calcium carbonate content was based on effervescence in 

. IN RCI, and reported as none, slight, moderate, strong, and 

violent. Rock fragment percent was based on the percent gravels 

(2mm-3"), cobbles (3-10"), and stones and boulders (>10"). It was 

determined by hand-screening with a #10 2mm screen for gravels and 

ocular estimates for cobbles, stones, and boulders. 

Additional sample material from the same sample intervals at the 

six backhoe pit locations was collected for geotechnical analysis 

and sent to Terracon Consultants Western, Inc. in Salt Lake City. 

The results of the geotechnical analysis are contained in a 

separate Terracon report. 

2.5 SOIL SALVAGE SUITABILITY 

For use of the remaining fill material as a growth medium, criteria 

to establish suitability of soil (topsoil) or soil substitute 

material were those contained in Table 2 of UDOGM "Guidelines for 

Mana g e men t 0 f Top so i I and Ove r burden for ~!iJrEi~~;;,QLUJ.a...-G.;nu.gdUS~u~r.;f~a~c;.!e~ 

Coal Mining", included as Appendix A i 

exception. Although the UDOGM suitabilit 

(by volume) rock fragments (for both 

5 
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cobbles 3 to 10"in size) to be unacceptable, and >10% stones and 

boulders >10" in size to also be unacceptable, recent discussion 

with Robert Davidson (Nyenhuis 1997) indicates a preference for 

salvaging soil with higher rock content. Although unacceptable 

thresholds were not set, the general idea is to salvage otherwise 

suitable soil with higher amounts of rock content in the soil than 

typical, perhaps as high as 50 or 60% for gravels and cobbles, up 

to 35% for 10 to 24" stones, and up to 20% for small boulders. 

It is thought that for those native sites that have a higher rock 

content than the UDOGM guideline deems acceptable, reclaiming with 

the higher rock content will give a greater opportunity for 

reclamation success. Rock content aids water holding capacity, can 

provide for a more stable reclaimed surface, and creates wildlife 

habitat niches on the surface where rocks are found. 

Soil suitability ratings were generated for each sampled interval 

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

including pH, electrical conductivity (EC) , soil texture, sodium 

adsorption ratio (SAR) , calcium carbonate content, rock fragment 

content, available water capacity, Boron, and Selenium. 

TIN Co IR<JPOIRA TIEID 
EFFECTIVE: 
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3.0 RESULTS AND DISCUSSION 

3.1 SOIL LABORATORY RESULTS 

Laboratory results of the soil and underlying near-surface geologic 

material analysis are presented as Appendix B. Results of 

duplicate analysis of 10% of the samples are on file at Andalex and 

are very similar to original values. It should be noted that no 

soil samples for laboratory analysis were taken within the gravel 

borrow area during the previous Natural Resources Conservation 

Service (NRCS) Order 3 soil survey (Jensen and Borchert 1988). The 

laboratory data set as a whole is very favorable for suitable 

recommendation for use in reclamation. 

3.2 SOIL AND FILL MATERIAL DESCRIPTION AND SUITABILITY 

The native soils at the study area were described, classified, and 

evaluated for topsoil suitability and depth, as well as the 

underlying near-surface geologic material to a depth of fifteen to 

seventeen feet. The native soil present on the borrow area will be 

described and evaluated first followed by the underlying fill 

material. Field descriptions are presented as Appendix C. 

3.2.1 Strych gravelly loam, 3 to 8 percent slopes 

One soil series was present across the sampled area, Strych 

gravelly loam. It was identified at each of the six sample sites, 

although Strych at sample site 1 had slightly less rock fragments 

throughout the profile and should be considered a variant to the 

. soil series. In the gravel borrow area, Strych has a 3 -inch 

surface layer ("A" horizon) of gravelly loam or clay loam texture. 

A cambic "Bw" horizon extends from 3 to about 14 to 17 inches in 

depth, followed by a calcic "Bk" horizon f!~n4~'TR<~ 1r~t. 

Texture of the cambic and calcic horizo1 s n."'1e f*f:1Y'1fdkIfu . 
A substratum "C" horizon extends from 3 f 1et to out 6 3' nd is 

also very gravelly loam. ! APR 01 1QQo ' 
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The Strych soil generally has moderate alkalinity with a pH range 

between 7.4 and 8.4, with one sample considered strongly alkaline 

(site 3, 3.5 to 15 feet, pH 8.7), although the depth interval of 

the sample indicates it is more underlying material than soil. 

Soil salinity is low with EC (electrical conductivity) values below 

2.5. Sodium adsorption ratio (SAR) values are low to moderate with 

low values in the upper samples and moderate values in the middle 

samples. Some sodium salts are accumulating- in the 3 to 15 foot 

depth interval. 

Organic matter content for the Strych soil ranges from 4.1 to 1.4 

percent in the upper samples to 0.7 to 0.4 percent in the middle 

samples. Calcium carbonate contents are somewhat high and range 

from about 15 to 25 percent in the upper layer, and about 12 to 15 

percent in the middle samples. Saturation percents are good and 

range from about 35 to 45 percent for the soil portion of the 

sampled intervals. 

Rock fragment content of Strych generally ranges from about 15 

percent in the surface layer, plus scattered surface stones and 

boulders, to over 35 percent in the soil subsoil and substratum, 

sufficient to be classified as "loamy-skeletal". The Strych soil 

as described at the gravel borrow area is very similar to Strych as 

identified and described in the West Ridge mine area. 

Soil Suitability 

The Strych soil is entirely suitable for salvage and subsequent 

redistribution during reclamation of the gravel borrow site. All 

. soil parameters rate good or fair according to UDOGM Table 2 

(Leatherwood and Duce 1988). Selenium values are less than 0.1 

mg/Kg (ppm) and Boron values less than 1 mg/Kg (ppm), and are 

thereby rated "good". Available water ~C±L}> 1.S ;;toad ' Mba:n 

values equal to or greater than 0.10 (i / . ~{jtttW~ttt~ 
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Approximately 18 inches of the surface "A" horizon and upper "B" 

subsoil layer could be locally salvaged from the gravel borrow area 

and stockpiled for later use in reclamation. 

3.1 . 2 Fil l Material 

Unconsolidated very gravelly sandy loam and loam material extends 

from the base of the soil substratum (at about 4 feet in depth) to 

the lowest sampled depths (14 to 17 feet). Except for sample site 

1, bedrock was not encountered in any of the pits. Platy Mancos 

shale bedrock was encountered at 85 inches (7.1 feet) at sample 

site 1. For all of the sample sites, the material below about 4 

feet is generally beneath the depth of major biological activity 

and is better considered to be somewhat stratified, unconsolidated 

geologic material rather than lower soil (substratum) material. 

This is the material that could be used as fill for pad 

construction. It could be extracted from the study site or any 

other similar site nearby. The study area is located on a small 

mesa - like fan terrace, similar to many such nearby terraces that 

emanate from the outer edges of the Book Cliffs. In the NRCS soil 

survey of Carbon County (Jensen and Borchert 1988), these surfaces 

are considered to be remnants of glacial outwash plains formed 

during Pleistocene time. 

The material was deposited in variable thickness and was derived 

largely from sandstone and shale bedrock. The Strych soil, as well 

as the Stormitt soil, is typically found on these surfaces. Strych 

has a high percentage of rock fragments throughout the profile, and 

. overlying unconsolidated geologic material that also has a high 

percentage of rock fragments. 

The fill material is very similar to the 1 , 

in soil backhoe pits dug during the West 

Many of those pits were dug to 8 eater ata 

results are very similar to those from the grave R~Rr8Y ~bte 
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Reaction (pH) is generally moderately alkaline (pH 7.9 to 8.4) with 

only one value considered strongly alkaline (site 3, 3.5 to 15 

feet, pH 8.7). Electrical conductivity (Ee) values are all low 

«2.56) and the material is nonsaline. SAR values at depth are 

about 2 to 5 and the material is not sodic. Saturation percents 

for material below 3 feet range from 21.7 to 27.2 percent (average 

= 25.8 percent) and just exceed the 25 percent threshold for a 

"good" rating in the UDOGM soil suitability ·table. In addition, 

available water capacity tests all show a "good" rating with 

greater than 0.10 inch/inch. 

In the Natural Resources Conservation Service (NRCS, formerly the 

Soil Conservation Service) soil textural classification system, the 

fill material (the middle and lower sample at the sample sites) 

generally has a very gravelly loam texture with about 20 to 22 

percent clay, 42 to 48 percent sand, and 32 to 38 percent silt. 

Rock fragment content was estimated in the pits and recorded on the 

field forms and generally ranges from 35 to 55 or more percent. 

The coarse (rock) fragment percents listed in the lab data are 

generally accurate but exclude the larger rocks which could not be 

included in the sample bags. 

Organic matter content of the fill material ranges from 0.4 to 0.9 

percent which is typical for material at these depths and is very 

similar to lower material in the West Ridge soil sample locations. 

Calcium carbonate content is less than surface layers and ranges 

from 12.6 to 15 percent. All acid-base potential values are 

positive and range from 118 to 184, with no indication of any acid 

forming potential. Boron and Selenium values are all good, as are 

nitrate-nitrogen and total Kjeldahl nitrogen (TKN) levels. 

Soil Suitabilty 

Andalex proposes to leave some fill rna e=~ . ....-'"'li~ 

surface in certain areas of the West Rid e Min 

areas mapped as RO-RL (Rock 

10 

Outcro -Rubb eland-~raves ilIa 
AP R 01 100 r 

I UTAH DIVISION OIL, GAS AND MINING 



Complex). Based on the field descriptions and laboratory results 

of the collected samples, the fill material is entirely suitable 

for use as a topsoil substitute in reclamation of the West Ridge 

Mine. It should be considered a suitable growth medium for 

revegetation of the previously mapped RO-RL and any similar areas 

in the mine area. 

Furthermore, it appears that this fan terrace-outwash plain 

material, which exists in many locations near the mine, is very 

similar in nature and should all be suitable for use as a 

substitute growth medium. Additional sampling and analysis, if 

necessary, should confirm this thought when a particular site is 

selected for extraction of material to be used as fill in mine 

construction. 

Based on evaluation of the gravel (fill) borrow site, approximately 

15 feet of suitable material is available for use in mine 

construction and subsequent reclamation activities. 

= 
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SOIL SUITABILITY CRITERIA 
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APPENDIX A 

Soil Suitability Criteria 

UDOGM: Overburden Evaluation for Vegetative Root Zone; Table 2 (Leatherwood and Duce 1988) 

Parameters 

pH 

Ec mmhos/cm 25°C 

Saturation 0/0 

Texture 

SAR 

Selenium 

Boron 

Acid/Base Potential 

% Coal fines 

Available water capacity (inlin) 

-eRie (% volumes) "Rock Fragm 

~ c: 3 inches Z 
~ 3 - 10 inches ~ 
tJ ~''"T''r'TP.'s"" \. j <: 
fa m~ 
~ ~F9 
9 C> (j~ 
S"' ~ ~ \d 
C1 ~ f:::;;:::::J 
:> .~ . ~ ~ 
; g .. .. > 
~ t9 
~ (X] 
@ Q o 

Good 

6.1 - 8.2 

0-2 

25% - 800/0 

sl, I, sil, sci, vfsl, fsl 

0-4 

less than 0.1 mg/Kg 

less than 5.0 mg/Kg 

greater than -5 tons CaCO) 
1,000 tons material 

Undetermined at this time 

greater than 0.10 

0-15 
0-15 
0-3 

5.1 - 6.1 
8.2 - 8.4 

2 - 8 

Fair 

c, sicl, sc, Is, Ifs 

5 - 10 

0.05 - 0.10 

15 - 25 
15 - 25 
3-7 

4.5 - 5.0 
8.5 - 9.0 

8-5 

Poor 

less than 25% 
greater than 80% 

sic, s, sc, c, cos, fs, vfs 

10 - 12 Fine Texture 
10 - 15 Coarse Texture 

less than 0.05 

25 - 30 
25 - 30 
7 - 10 

e 

Unacceptable 

less than 4.5 
greater than 9.0 

greater than 15 

g, vcos 

12 Fine Texture 
15 Coarse Texture 

greater than 0.1 mg/Kg 

greater than 5.0 mg/Kg 

less than -5 tons CaCO) . 
1, 000 tons material 

greater than 30 
greater than 30 
greater than 10 



APPENDIX B 

SOIL LABORATORY RESULTS 
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e 
1633 Terra Avenue 

December 18, 1997 

pH 
Dep ths 

Ldb No. Location fee l 

149759 0.0-2.0 7,5 
J49760 2 0.0-3,0 7.4 
l497G t 3.0-l4.0 8.2 
149762 J4.0 -]6.0 8.0 
1~97Gj 5 [J.0-5.5 7.4 
]49764 3.5 -15.0 8.7 
149165 15.0-17,0 8,0 
149766 0.0 -2 .5 7.11 
149 767 2,5 -15.0 8.j 
i4 9768 15.0-17 .0 7.8 

e 149769 5 e=:I 0.0"3,0 7 . 4 
~ 149770 ~ 3.0-'15.0 8.4 
~ l49771 n 15.0-17.0 7.9 
< 14,7 _ 

tn Q 0,0-3. 0 7.4 
§ 14 , 73)::;- 3.0 -lJ .0 8.2 
~ 14 -- -0 ~?9 13 .0-15 .0 8. ] 
0 

IIq ;a 
m~ 

f 0 ~O CJ ~ 

;l> ~ ; ~~ CIl :.D 
> -,0 .. > z ,..\ 

0 ~ ~ z m z Q 0 

EC 
mmhos/cm 
@ 25° C 

0.33 
0.39 
2.13 
2.56 
0.43 
0.61 
2,22 
0.51 
1.0n 
2.38 
O.~ G 

0.60 
0.97 
0.39 
0.34 
1. 36 

Inte(·mountaln labo(atolles, Inc. 

Sa tur-
ation 

% 

36.7 
34.5 
26.5 
26 .9 
38,3 
2J. 7 
25.8 
45.3 
26 ,2 
26.5 
~4.4 

26 .9 
24.5 
35.2 
27 .2 
76 . J 

Sheridan , Wyoming 82801 

Calc ium 
meq/ l 

2.05 
2. 47 
1.09 
1. 80 
2.82 
0.45 
1. 67 
3.17 
0,93 
3.85 
4,14 
0,72 
1. 51 
3.33 
0.66 
0.98 

GRAVEL BORROW S1 fE 
CARBON COUNfY, UTAH 

SITE: 14S, 13E, SEC 16 

Magnesium Sodium 
meq/l meq/l 

0.57 0.36 
0.58 0,36 
7.55 9.83 
10.1 11.7 
0, 87 0.45 
0.91 4.19 
7.49 10.5 
1.12 0. 38 
2.73 5.64 
7.45 8.92 
0.82 0. 39 
2.52 2.40 
1.86 4. 20 
0.65 0.42 
1.71 0.58 
4.68 5.43 

SAR 

0.31 
0,29 
4.73 
4.78 
0.33 
5.08 
4,89 
0.26 
4.17 
3.75 
0.25 
1. 89 
3.23 
0.30 
0.53 
3. 23 

e 
Tel. (307) 672-8945 

i'~~,fr.C.i$JJ...:i#eiHb=A8Bi ' eviations: SAR= Sodium Adsorpti on Rati o; CEC:: Cation Exchange Capacit y, ESp:: Exchangeab le SodiuifI Perc.elltage, Exch;; Exchangeable , Ava il= Ava ilable 

Page 1 of 'j 



e 
1633 Terra Avenue 

December 18, 1997 

Coar se Ver y Fine 
Depth':' Fr a9 1nents Sand 

l db t~ o. Local i orl feel 0, r, 
~, " 

149759 1 0.0-2.0 6.5 19.5 
149760 2 0.0-3.0 3.8 8.7 
149761 3.0-14.0 10. 9 15 .3 
149762 14.0-16.0 29.4 17.5 
149763 3 0.0-3.5 10.8 11. 7 
149764 3.5-15.0 27.1 11.5 
149765 15.0-17.0 46.6 11.3 
149 766 0.0-2.5 44.9 15.0 
149767 2.5-15.0 43.9 13.9 
r49;J6'8 15.0-17.0 47.7 11. 8 

Sand 
v 
'(. 

31.0 
38.0 
44.0 
46.0 
42.0 
46.0 
42.0 
50.0 
46.0 
46.0 

Int~(·mountaln Labo(atorles, Inc. 

Sheridan, Wyoming 82801 

Si It 
v 
-'0 

43.0 
34.0 
34.0 
33.0 
30.0 
32.0 
38.0 
28. 0 
34.0 
34.0 

GRAVEL BORROW SITE 
CARBON COUNTY, UTAH 

SITE: 14S, 13E, SEC 16 

Clay 
~ 

1> 

26.0 

Te xture 

LOAM 
28.0 CLAY LOAM 
22.0 LOAM 
21.0 LOAM 
28.0 CLAY LOAM 
22.0 LOAM 
20.0 LOAM 
22.0 LOAM 
20.0 LOAM 
20.0 LOAM 

e 

Tel. (307) 672-8945 

Organi c Carbonate Total T.S . Neut . 
Matter % Sul fur AB Po t. 

0 " t/ lOOO t t/1OOOl 1> 1> 

1.4 22.6 0.01 0.31 211. 
1.9 14.6 <0.01 0.00 137. 
0.4 13.9 0.03 0.94 136. 
0.5 14.3 0.03 0.94 141. 
1.9 25.2 <0.01 0.00 233. 
0.7 14.2 0.01 0.31 123. 
0.8 13.2 0.02 0.62 119. 
2.9 20.1 0.02 0.62 196. 
0.7 12.6 0.02 0.62 113. 
0.9 13.5 0.03 0.94 130. 

0.02 g 49769 5 ~ ' 0.0 - 3.0 33.4 10.4 42.5 30.0 27.5 CLAY LOAM 4.1 18.7 0.62 146. 
~ 49770 Z 3.0-15.0 54.0 13.7 42.0 36.0 22.0 LOAM 0.4 13.9 <0.01 0.00 129. 
ti 49771 ~ 15.0-17.0 48.9 11 .9 48.0 32.0 20.0 LOAM 0.7 14.0 <0.01 0.00 134. 
<1497 Q 0.0-3.0 9.4 11.9 46.0 28.0 26.0 LOAM 2.1 22.1 0.01 0.31 211. 

I 0 1497 1 m . 3.0-13.0 35 .9 14.5 42.0 36 .0 22.0 LOAM 0.6 15.0 0.01 0.31 140. 
~ 14 9 7 4 ~ ?D 13.0-15.0 34.8 10.9 44.0 34.0 22.0 LOAM 0.7 12.6 <0.01 0.00 127. 
o tT1 ~ 
F c> (') 
6 ~:j Q 
~ :0 i ~ ?9 

~ L.:J .. ~ 

Page 2 of 3 

1. S. 
ABP 

t/l000t 

211. 
137. 
135. 
140. 
.233. 
122. 
118. 
195. 
113. 
129. 
145. 
129. 
134. 
211. 
140. 
127. 

~ (Xl 

~ Abbr eviat ions used ~ci' base accounting: 1.S. ' Total Sulfur, AB ' Acid Base , ABP' Acid Base Potential, PyrS' Pyritic Sulfur, Pyr+Org' Pyritic Sulfur + Organic Sulfur, 
Neut l p()t.- tleutr jli za li on Potent ial 



e 
1633 Terra Avenue 

Dece mber 18, 1997 

WI tr' ate-
Depths Ni tr'ogen 

Lab No. Location feet PPOI 

149759 .1 0.0-2 .0 0.08 
149760 2 0.0-3.0 D. ,1 2 
1 q9l61 3.0-14 .0 0.86 
149762 14.0-16.0 0,80 
1'19763 0.0 -3 .5 0,60 
149764 3,5-15.0 0. 68 
14976(j J5.0-1 7.0 0.76 
149 766 0,0-2,5 1. 00 

_-1.497£1 - 7.5-15.0 0,7 '1 
149768 d 5 ~0 -1 7 . 0 0.68 
1!lW69 I) Z ~ -),0 2,02 
14~70 a J. -15.0 0.60 

1 14~71 Q 5. -17,0 0,80 
14~n . 6 J::> t'I1 0, - 3~0 <0.01 

i 14~73 -a ~ ?9 3. -- u.o 0.70 
IJ i 1@/4 :::0 ~3.D - ]5.0 0,72 

S"' c:::> qg ; 
0 ~ 

:> :::0 i ~~ CIl 

> -0 - ~> Z r ) 

0 
~ :: z m z g 0 

Boron 
ppm 

0.10 
0.10 
0.39 
0,51 
0.22 
0,41 
0.15 
0,50 
0,14 
0.14 
0.33 
0.33 
0.11 
0.08 
0.13 
0.17 

- --------- -------------------- ---I 

--
Inter·mountaln Laboratories, Inc. 

Se lenium 
ppm 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0,02 
<0,02 
<0.02 
<0.02 
<0.02 
<0.02 
<0. 02 
<0.02 
<0.02 

Sheri dan , Wyom in g 82801 

Tota 1 
Kjeldahl 

GRAVEL BORROW SITE 
CARB ON COUNTY, UTAH 

SITE: 14S, 13E, SEC 16 

~-ji trogE:n % 

0.06 
0.09 
0.02 
0.02 
0.08 
0.02 
0.02 
0.13 
0.02 
0,02 
0.17 
0.01 
0.01 
0.09 
0.02 
0.02 

Te l. (307) 672-8945 

Page 3 of 3 



e 
1633 Terra Avenue 

December 18 l 1997 

pH 
Dep ths 

Lab No. Location feel 

149772 6 0.0-3.0 7.4 
149776 149772(DUP) 0.0-3.0 7.4 

149769 5 0.0-3.0 7.4 
149777 149769(DUP) 0.0-3.0 7.4 

C t==t 

~ Z ::t n 0 
~ p Im O en 
0 -0 ; ~~ Z :::0 
0 mt==g 
f C) ,go 
0 ~ 

~ ..-->0 tii~ en CD 

> :D .. > z 0 
0 , t9 ~ (Xl z z g 
0 

EC 
mmhos/cm 
~ 25('(: 

0.39 
0.42 

0.48 
0.47 

~ 
Int~( · mountaln Labo(atorles, Inc. 

Satur-
ation 

% 

35.2 
34.4 

44.4 
47.1 

Sheridan , Wyoming 82801 

Calcium 
meq/l 

3.33 
3.12 

4.14 
3.51 

GRAVEL BORROW SITE 
CARBON COUNTY, UTAH 

SITE: 14S, 13E, SEC 16 

Magnesium Sodium 
meq/l meq/l 

0.65 0.42 
0.57 0.36 

0.82 0.39 
0.61 0.33 

SAR 

0.30 
0.27 

0.25 
0.23 

e 

Tel. (307) 672-8945 

.Mi scellaneous Abbrev iations: SAR= Sodium Adsorpt ion Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage, Exch= Exchangeable, Avail= Available 

Page 1 of 3 



e 
~ :r: 
0 
~ 
V'l 

<3 z 
0 
P 
Cl 
~ 
V'l 

> z 
0 

~ 
z z 
0 

e 
1633 Terra Avenue 

Inte(·mounto\n Lobo(ototies, Inc. 

Sheridan, Wyoming 82801 

GRAVEL BORROW SITE 
CARBON COUNTY, UTAH 

SITE: 14S, 13E, SEC 16 

e 

Tel. (307) 672-8945 

December 18, 1997 Page 2 of 3 

Coar se Very Fine Sand Silt 
Depth,;, Fr agment s Sand % % 

Lab No. Location feet % % 

149772 6 0.0-3.0 9.4 11.9 46.0 28.0 
149776 149772(DUP) 0.0-3.0 13.2 46.0 28.0 

1119769 5 0.0-3.0 33.4 10.4 42.5 30.0 
149777 149769(DUP) 0.0-3.0 11. 4 42.5 31. 3 

;;)~ ~1 

\i'm~ \1 
XJ ~ .~ \.~ 

i 0 nO I ~ ;j . ' 
I _~ < ~ I 0 ,m 
L 0 \"" ~ 

til 
Q 

Clay 
% 

26.0 
26.0 

27.5 
26.2 

Texture 

LOAM 
l.OAM 

CLAY LOAM 
LOAM 

Organi c 
Matter 

% 

2.1 
2.1 

4.1 
4.2 

Carbonate 
0 
~ 

22.1 
22.4 

18.7 
18.8 

Tota l T. S. Neut. 
Sulfur AB Pot. 

0 

'6 t/1000t t/1000t 

0.01 0.31 211. 
0.01 0. 31 203. 

0.02 0.62 146. 
0.02 0.62 139 . 

/\bbreviations used in acid base accounting : T.S.= Total Sulfur, AB:: Acid Base, ASp :: Acid Base Potential, PyrS:: Pyritic Sulfur', Pyr+Org:: Pyritic Sulfur + Organic Sulfur, 
NeuL. Put. :: Neutt'alization Potential 

T.S. 
ABP 

t/l000t 

211. 
202. 

145. 
139. 



e 
1633 Terra Avenue 

Dece ffi ber 18~ 1997 

Nit r'ate-
Depths Nit rogen 

l.aD No. Location feet pp nl 

149772 6 0.0-3. 0 <0.01 
. 149776 149772(DUP) 0.0-3.0 <0.01 

149769 5 0,0-3.0 2.02 
149777 149769(DUP) 0,0-3. 0 2. 18 

... 

c::: ~ 

~ :z 
J g n 
l <: , P'\ 

Pi ):> tT1 \d 

~ ~ ~ ' ~ ?9 
j 

r;: 0 ~ t:=g 
, ~ ~ ~~ o 1 _ \:::d 
". ~ :=n t;l ?9 

:> .0 .. ~ 
Z ,., ~ 

I 0 ~ ~ 

~ tcT.1 
~ g 

'" 

Boron 
ppm 

0.08 
0. 12 

0.33 
0.32 

Inte(·mountaln Labo(atorles, Inc. 

Selenium 
ppm 

<0.02 
<0.02 

<0.02 
<0.02 

Sheridan, Wyoming 82801 

Tota 1 
Kjeldahl 

GRAVEL BORROW SITE 
CARBON COUNTY, UTAH 

SI TE: 14S, 13E, SEC 16 

Ni tt'ogen % 

0.09 
0.09 

0.17 
0.18 

e 

Tel. (307) 672-8945 

Page 3 of ·5 



Inte(·mountain 
Lobo(otories, Inc. 

Client: Andalex Resources Inc. 
Location: Carbon County, Utah 
Project: Gravel Borrow, site T14S 13E, Section 16 

Sample Depth (Ft) LablD 15 Bar 
Water 

% 

0-2 14759 11 .5 

2 0-3 14760 12.0 
3-14 14761 7.9 
14-16 14762 7.4 

3 0-3 .5 14763 12.7 
3.5-15 14764 6.6 
15-17 14765 6.3 

4 0-2.5 14766 11 .9 
2.5-15 14767 6.3 
15-17 14768 6.5 

5 0-3 14769 13.9 
3-15 14770 4.5 
15-17 14771 4.2 

6 0-3 14772 7.9 
3-13 14773 4.9 
13-15 14774 4.6 

1/3 Bar 1/3 Bar 
Water Density 

% g/cc 

21.4 2.22 

20.9 2.21 
16.7 2.02 
16.9 2.07 

22.8 1.92 
16.2 1.99 
15.9 2.14 

21.9 2.14 
16.2 1.97 
16.3 1.97 

22.6 1.91 
18.2 2.00 
16.7 1.90 

22.9 1.99 
17.8 1.90 
16.9 1.88 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

Date Received: 12/5/97 
Date Reported: 12/11/97 

Avail. Water Avail. Water 
Corrected* Un-Correcte 

in/in inlin 

0.21 0.10 

0.19 0.09 
0.16 0.09 
0.14 0.09 

0.17 0.10 
0.14 0.10 
0.11 0.10 

0.12 0.10 
0.09 0.10 
0.10 0.10 

0.11 0.09 
0.13 0.14 
0. 12 0.12 

0.27 0.15 
0.16 0.13 
0.15 0.12 

* Available Water Corrected = Corrected amount in re lationship to 1/3 bar density and coarse fragment correction as 
per method 4C 1 . 

Reference: State of Utah Soil Guidelines; Soil Survey Laboratory Metho 

EFFECTIVE: 

~l ;qoJ 
UTAH DIVISION OIL, GAS AND MINING 



APPENDIX C 

FIELD SOIL AND FILL MATERIAL PROFILE DESCRIPTIONS 
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U. S. OEPARTM6H'r 0 ... AGRICULTURE 
SOIL CONSERVATION SERVICE 

Soil type- - zThYC n 

Parent material 
PhysiograJily. 

Relief 
Elevation 
SI~ 

Aspect 

Erosion 
Permeabi lity 
Ackfitional notes 

Color 
Horizon Depth 

~"'~ Dry Moist 

A 0-3 I DY~ ;-(-; fOYP-. 'f(:; 
"' I 

~w 3- /{P 10 Yi J-;~ lOYR LIly 
I f 

!Ji< I 16,.Jf In YIZ II} I" IOr~ ~/J 
/ 

ek~ li~ ~h {OiR 6 f3 JOY" Sf3 
I 

C 1~6,. 71 {oYA w,~ I()Y I<.. ;-} 3 

Cr 77-'6'; (~31 __ 
c~ 

fZ k~+ pJ-.11~ ~~ 

SOIL DESCRIPTION 
SCS • 501· 232 ' @ .... 2·11 

File No. 

Stop No. 5;G..~ 

0- 3" ,I 'Clay • 
,eoil. than V.F.S. • 

• Control section average 

Consistence 
Reac- ~~ 

Texture Structure Bound-~-- .... r: tion Dry Moist Wet 
ary 7 ["'/ 

,..r-4LV. 
IP'lo ~p v/'A- ~{ ~ ..... ~ ~ >l- fL- 70 ,{fYR ~p 

E.o CS 57." ~ 

~~. 
~.'. ~r 

MM. ~i 17% 

~ 7+/ rR.. 6=1< 
~~K ~f' e.o ~5- 2jct 

~~ 1p ~~ MCQ 

L.-~~", sB~ H r-T es G=-$ 

~ tA C () 

5~ ~'''I sst<'... t+ &: E;" G-vJ It..-Q~ 16 ~ M~ ~ H F" ~~ C.7 ,ew t.-'4~ '51 
r7 

e!1 v~ 

liN CC 1R1P om A1 ~IE1C D 
~~~~ ~llY p. 

,~ -------
- ..... I f\ 1 ~ ~ I"\ r 

fA r'1\ I\) .l-

-
UTAH DIVISION OIL, GAS AND MINING 
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U. S. OEPAATM6NT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

Soil t ypeo- . 

SOil DESCRIPTION 
SCS·SOI·Z32G A Rev.2 ·'1 

~ FileNO;'. 

, 1 f ". )..otatiUii 

~. ' . 1" H'. vet (or crop) 
. :. Parent material 

" . 

, " Physioeraphy. 
Relief 
Elevaticn 
Slope 
Aspect 

~,. ~ .. ... .. ~ .. ,-, 

'Clay • 
Erosion ,Coarser th .. V.F.S. • 
Permeability M"~ 

./""'. ' 

Atkiitional notes . ' ./ . W 5 t:!C-16 ~"'r&iti!~_~bJ 
~ tJ- 3; 2-11; ¢tf,.1 

• Control sectioo aYefaIl 

Color Consistence 
Horizon Depth I------..-----~ TexblCeStructure ~---r--..,...---1 Reat- Bound· ~ F 

leI,.J ./ Dry Moist Dry Moist Wet lion aJY 

A o - ~ If) Yt<.. Lf/'? IIJ y~ 3/~ 
I 

2FFEl'11Vb~ 

Ar 'K \. 1 I~..; 

-
... - .~: . . 

UTAH DIVISION OIL, GAS AND MINING 
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J 

u. S. OEPAATM6NT 0"- AGRICULTURI!: 
SOIL CONSERVATION SERVICE SOIL DESCRIPTION 

SCS -SOI-232G 
R"'.2 -11 

Soil type" - 5, fZ y c H Fjl'H~ 

Area 

Parent material 
Physiography. 
Relief 
Elevation 
Slope 

Aspect 

Erosion , Coarser thai V.F.S_ • 
Penneabi lity 
A~itional notes 

I ( 

) / 

• Control section average 

Color Consistence 
Horizon Depth Texture Structure Reat- Bound -K:r 

(;r:.v :) Dry Moist Dry Moist Wet 
tion ary 

rI1 
~~ ~ V~6-f<.. 

lOW. Lf/; loY1<.3/3 
wM. /%, A 0-=3 ~:~ u... ~o vFA ~D CS f~ 

I I 
~-..o..~ 'd. I~GI<. 

17w 3-/t, /o'IR 17/1{ IOYI? y!v '5L- 7 -""A1 7'11- ?A f)~ r;-c.(? 
~6,;(" Sr' I?$ lsi 

\ I ' I 
~J~ ~ ~V7< 

61{ ~ -31, /oYP. ~h Inri<.. >-h h~ Ii ;V\ "'- 5/1 ~ sir .?,J IJ~C$ PJ", E> 3rr .... y \ I 
~ ~ 

/ova ~h 
2.0 ~)l 

L 3b"~ I()YI( $" h ->c-l- fo1~ rtPI/ f:A. ~~ GN\ ?J V!?c.6 
/J,c 'l, rr-

\ I 

iY-,.~" 
.,-' I () YIZ 513 

II ~jp W6-A. 

/orR. 1/3 
'CJ ''7 ~ 17Ce 

~ ?g 4-0 Ir: Sc~ M~ ~ c:fr\ .-

:l- jT 
\ I \ I 

Id,J M-ttf [1* ~ ~.A--.k.. 

N~ ~OI ~1F{ ~IRJ ~T gO 
, ...... 

r--~ 
' I'D\",- I VL 

I---~-

/I. n () 1 1nr -
M 1\ -v ;;a::- I, 

-
UTAH DIVISION OIL, GAS AND MINING 



U. S. CEPARTM5NT OF AGRICULTURE 
SoiL CONSERVATION SERVICE . SOil DESCRIPTION 

A SCS-SOI·232 r:fJ.. Row.2 ·11 

File No. 

Area ~,..~ l?otrouV Are'" 

Parent material 
F'hysi oera phy. 

Relief 
Elevation 
Slope 

Erosion ~ Coarser than V.F.S. • 
Permeabi lity 
A<kfitional notes 

~,~ O-(7r~Ds...d; 

• Control section average 

Color Consistence 
Reac- CF Horizon Depth Texture Structure Bound-

tr tJ:) Dry Moist D~ Moist Wet tion ary 

~oW. /~~~ 

4 1()'/{1fi2 /oy~ 7/-:J 
r~ vi /II\.... 
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SOIL PROFILE DESCRIPTIONS FOOTNOTES 

1 Soil Series, and Soil Classification according to current SCS information. Soil ciassification based on Keys to Soil Taxonomy, 
fifth edition (Soil Survey Staff 1992). 

_ orizon and Dapth based on s~e-specific conditions at the sample location. 

3 Texture and texture modifier abbreviations: 

S Sand SCl Sandy Clay Loam ca Cobbly GR Gravety 
LS Loamy Sand CL Clay Loam cav Very Cobbly GRV Very Gravely 
SL Sandy Loam SICL Silty Clay Loam CBX Extremely Cobbly GRX Extremely Gravely 
L Loam SIC Silty Clay CN Channery SH Shaley 
SIL Silt Loam C Clay CNV Very Channery SR Stratified 
SI Silt CNX Extremely Channery. 

" Color, Dry and Moist Munsell Soil Color Chart, 1975 Edition. 

5 Structure: 

s Consistency: 

7 Roots: 

Grade 
WWeak 
M Moderate 

. S Strong 

Qrl 
LO Loose 
SO Soft 
SH Slightfy Hard 
H Hard 
VH Very Hard 
EH Extremely Hard 

Number 
Very Few 
Few 
Com (Common) 
Many 

~ 
VF Very Fine 

Im! 
PLPIaty 

FRne GR Granular 
M Medium 
CO Coarse 

SBK Subangular Blocky 
·.ASK Angular Blocky 

VCO Very Coarse . PR Prismatic 
W Massive Weak Massive 
Massive 
S Massive Strong Massive 
SG Single Grained 
Cloddy 

Moist 
LO Loose 
VFR Very Friable 
FR Friable 
FI Finn 
VFI Very Firm 
EFI Extremety Firm 

Type 
VF 
F 
M 
CO 

Very Fine 
Fine 
Medium 
Coarse 

Wet 
NS Non Sticky 
SS Snghtly Sticky 
S Sticky 
VS Very Sticky 
NP Non Plastic 
SP SDghtly Plastic 
P Plastic 
VP Very Plastic 

~oots are described in tenns of a specified size (type) and quantity (number). The size dasses are: 

/erv Fine: Less than 1 mm in diameter 
=ine: 1 to 2 mm in diameter 
Aedium: 2 to 5 mm in diameter 
:oarse: 5 mm or larger in diameter 
~oots larger than 10 mm in diameter may be described separately. 

:luantity classes or roots are defined in tenns of numbers of each size per unit area-1 s uarecc"timeteJ:-for very fine ~nd . fine 
oats, and 1 square decimeter for medium and coarse roots. AU roots smaller than 10m irtr~~ ~~I in teinlS-81 the 
'ollowing quantity dasses: lLJi~~Vl&J1U ATE]]) 

~FFECTIVE: 
=ew: Less than 1 per unit area of the specified size --,.,..,_ 
;A1n,: 1 to 5 per unit area of the specified size 
~ More than 5 per unit area of the specified size APR 01 19qc 
,oats are described as to number first, and type second. 
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FOOTNOTES continued 

~!!UE!!Jm!!lt!!!!:. All coarse fragment percentages rio by volume) are taken from the field soil profile descriptions. 
modifier types (gravelly. channery. etc.) are atso taken from the field soil profile desaiption fonns for each sampted 

• Reaction: Effervescence 

EO Non-Effervescent 
SE Slightly Effervescent 
EM Moderately Effervescent 
ES Strongly Effervescent 
EV VIOlently Effervescent 

10Horizon Boundaries: Distinctness 
A Abrupt (<2 an thick) 
C Clear (2 to 5 an thick) 

G Gradual (5 to 15 an thick) 

D Diffuse (>15 an thick) 

Reaction 
Str.Add 
Mod. Acid 
SI.Add 
Neutraf 
MiId.AIk. 
Mod. AIk. 
Strong Ark. 
Very Strong AJk. 

Topography 

Strongly Acid 
Moderatety Acid 
Slightly Acid 
Neutral 
Mildly AlkaJine 
Moderately Alkaline 
StronglY Alkaline 
Very Strongly Alkaline 

I!ti 
5.1 - 5.5 
5.S - 6.0 
8.1 - 6.5 
8.6 - 7.3 
7.4 - 7.8 
7.9 - 8.4 
8.5 - 9.0 
>9.0 

S Smooth (the boundary is a plane with few or no irregularities) 
W Wavy (the boundary has undulations in which depressions are 

wider than they are deep) 
. Irregular (the boundary has pockets that are deeper than 
. they 818 wide) 

B Broken (at least one of the horizons or layers separated by the 
boundary is discontinuous and the boundary is intenupted). 

at! 
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ADDENDUM REPORT 

SOIL SURVEY AND SUITABILITY EVALUATION 

HIMONAS PIT SOIL/GRAVEL BORROW AREA 

The following report is an attachment to the Gravel Borrow Area 
report for the West Ridge Mine permit application package. On 
August 19 and 20, 1998, Mr. Jim Nyenhuis, a Certified Professional 
Soil Scientist/Soil Classifier, conducted a detailed soil survey, 
with sampling, on an area called the proposed Himonas Pit Gravel 
Borrow Area. The proposed site is located on a low hill within the 
NWI/4, Section I, T15S, R12E. The borrow area is under a private 
commercial lease held by Nielson Construction. Material from this 
lease is now being used for construction of a new Carbon County C 
Canyon Road. This commercial lease area could supply a mix of soil 
and gravel material to be used as fill at the West Ridge Mine. 
Native vegetation is a mix of grasses and sagebrush. 

Prior to the soils field investigation, Mr. Harley Toone, 
Superintendent of Nielson Construction, had excavated a series of 
gravel exploration backhoe pits across the proposed borrow area, 
The soil and underlying gravel material had been sequentially laid 
out on the ground adjacent to the backhoe pits. Each pile 
sequentially represented two feet of the ten to twelve foot deep 
profile. The backhoe pits were then filled in at landowner 
request, although the two foot increment piles remained on the 
g'round. Subsequently, Mr. Toone showed Jim Nyenhuis the excavation 
sites and the attached soil and gravel piles, and discussed gravel 
resources across the area. Jim Nyenhuis was also able to observe 
Mr. Toone digging backhoe pits and concluded that he was able to 
accurately separate piles into two foot increments. 

Three sites were chosen for description and sampling and labeled 
HP-l, HP-2, and HP-3. These sites were representative of the area, 
and were distributed across it. After examination of the soils and 
gravel at each of the sample sites, material was composited into 
meaningful depth intervals and placed in standard sample bags. Mr. 
Toone indicated Nielson Construction would salvage and stockpile 
surface soil at the gravel borrow area for use in subsequent 
reclamation of the area. Therefore, the surface foot (0 to I') was 
sampled only at HP-l because it would not be part of the material 
being transported to the mine. 

The sample intervals were as follows: 

New 

1 

JD I 
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The proposed borrow area is entirely within NRCS soil map unit 51 
(Hernandez family, 1 to 3 percent slopes) as depicted on map sheet 
#21 of the Soil Survey of Carbon Area (Jensen and Borchert 1988) . 
The three sampled soil profiles (HP-1, HP-2, and HP-3) all 
correlate to the Hernandez family, and therefore the site-specific 
sampling confirms the previous NRCS mapping for this area. 

Hernandez is a very deep, well drained soil on fan terraces. It is 
forming in alluvium derived dominantly from sandstone and shale. 
Based on an auger hole description at sample site HP-1, the surface 
layer is a brown (7.5YR 5/4) mildly alkaline sandy loam 4 inches 
thick. It has about 15% mixed gravels, 2% cobbles, and 1% stones 
and boulders. The "Bw" cambic horizon extends from 4 to about 12 
inches and also is a brown (7.5YR 5/4) mildly alkaline sandy loam 
with 15% mixed gravels, 5% cobbles, and 1% stones. A "Bk" calcic 
horizon exists from about 12 to 30 inches in depth, and is a pink 
(7.5YR 7/4) sandy loam with 15% mixed gravels, 5% cobbles, and 1% 
stones. The underlying "Ck" and "C" horizons substratum to a depth 
of 72 inches or more is a light yellowish brown (10YR 6/4) 
moderately alkaline loamy sand with 45% mixed gravels, 15% cobbles, 
and 2% stones. Calcium carbonate content of the "Bk" and "Ck" 
horizons were determined in the lab to range from 17 to 38 percent, 
with an average value of nearly 23 percent. 

Permeability of Hernandez is moderate, available water capacity is 
high, and the effective rooting depth is 60 inches or more with the 
major rooting depth observed to be 0 to 16 inches. Organic matter 
content of the surface foot was determined to be 1.1 percent. 
Runoff is slow, and the hazard of wind and water erosion is 
moderate. Hernandez is used as rangeland and wildlife habitat. It 
is in capability subclass VIe, nonirrigated, and in tpe Semidesert 
Loam (Wyoming Big Sagebrush) range site. 

Evaluation of the field and laboratory data for the Himonas Gravel 
Borrow Area indicates the following. Soil reaction (pH) values are 
all good and range from 7.5 to 8.2. Electrical conductivity (EC) 
ranges from good to fair with one sample just over 8.0 into the 
poor category (HP-3, 3-10', EC 8.2). EC values range from 0.4 to 
7.4, with the one slightly poor value just noted. Saturation 
percent values are all good with one value just under 25% (HP-1, 
2.5-10', Sat= 22%). Four of seven SAR values are good with three 
values fair (HP-1, 2.5-10', SAR= 6.7; HP-2, 1-3', SAR= 9.0; HP-2, 
3-12', SAR= 8.4). 

All soil textures are good (sandy loams and loam) with one fair
rated loamy sand texture (HP-1, 2.5-10'). All Boron values are all 
good and range from <0.2 to 1.6 ppm. All Selenium values are also 
good and range from <0.01 to 0.09 with one value of .10 (HP-2, 3-
12 ' ). Although not part of the UDOGM suitaMl:±t "ytable, a · 
Nitrate-Nitrogen, Organic Matter percen , ~ 
percent (CaC03) values appear good. R 

2 
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Available water capacity (AWC) was reported by IML in percent 
rather than inches of water per inch of soil (in/in) as stated in 
the UDOGM suitability table. The data was converted to in/in based 
on methods 4C and 4C1 of the USDA-NRCS-National Soil Survey Center 
"Soil Survey Laboratory Methods Manual" (NRCS-NSSC 1996, pg.175). 
In addition, for the Method 4Cl equation, bulk density in grams per 
cubic centimeter @ 1/3-bar water content on a <2mm base were 
assumed to be 1.2 for loamy sand, 1.3 for sandy loam, and 1.35 for 
loam; and the Cm variable was assumed to be 1 (Self 1998). Based 
on the conversion, AWC values are: (HP-l, 0-1', AWC=.062 in/in), 
(HP-1, 1-2.5', .122), (HP-1, 2.5-10', .054); (HP-2, 1-3', 0.126), 
(HP - 2, 3 - 12 " . 121); and ( HP - 3, 1-3 " . 114), (HP - 3, 3 - 10 " . 0 9 5) . 
Based on these data, all values are either good or fair, with no 
values in the poor category «0.05). 

In summary, the suitability evaluation of the Himonas Pit soil and 
gravel samples indicates a dominantly good and fair rating. Mixing 
of material during operations will dilute the two marginally poor 
rated individual values (HP-1, 2.5-10', Sat=22%) and (HP-3, 3-10', 
EC=8.2). This material is definitely acceptable for use as fill 
and/or growth medium at the West Ridge Mine. Salvage could occur 
between the surface layer (stockpiled on site for subsequent 
reclamation) and approximately 0.5 to 1.0 foot above the Mancos 
shale contact at depth. Based on the current gravel exploration 
pits, this would result in the availability of approximately 8 to 
10 feet of suitable, salvageable soil and gravel material across 
the Himonas pit Gravel Borrow Area. 
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LABORATORY ANALYSES: 

HP-l, HP-2 AND HP-3 
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Intel·mountaln Labolatolies, Inc. 

2506 West Main Street Farmington, New Mexico 87401 Tel. (505) 326-4737 

Client Project 10: Genwal/Himonas 

Date Received: 08/26198 

Andalex Resources, Inc. 
Price, UT 

Boron Selenium TKN Nitrogen TOC Organic Exch. 1/3 bar 15 bar 
lab Id Sample Id Depths Soluble AB-DTPA Nitrate Matter Sodium water water 

Feet . mgJKg . iT@Kg' % iiiglL . % . - % % % % 

·0398504937 HP-l 0 -1 <0.2 <0:01' 0.06 1.0 0.6 1.1 10.4 5.6 '-1.15' 
0398504938 HP-l 1 - 2.5 0.2 <0.01 0.03 1.6 0.5 0.90 15.0 5.6 ~.c.( 

0398504939 HP-1 2.5 -10 0.6 0.01 0.02 1.2 0.4 0.64 8.3 3.8 4-s 
0398504940 HP-2 
0398504941 HP-2 

0398504942 HP-3 
0398504943 HP-3 
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1.6 0.06 0.02 0.4 
0.7 0.10 0.02 0.4 
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0.4 0.61 
0.3 0.53 
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Inter· mountain . Laboratories, Inc. 

2506 West Main Street Farmington, New Mexico 87401 

Client Project 10: GenwallHimonas 

Date Received: 08/26/98 

Labld Sample Id Depths 
Feet 

0398504937 Ap-1 0-1 
0398504938 HP-1 1 - 2.5 
0398504939 HP-1 2.5 - 10 

0398504940 HP-2 1 - 3 
0398S04941 HP-2 3 - 12 

0398S04942 HP-3 1 - 3 
0398504943 HP-3 3 -10 
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Andalex Resources, Inc. 
Price, UT 

pH EC Saturation Ca Mg Na SAR 

.. ··s~i:C·· --mnifios7cm _ .. -%- .. ----- meqll-- '---'-meqlL" - ... -'meqJ[---

7.5 0.378 27 3.0 0.54 0.41 0.31 
7.9 0.442 32 1.3 2.3 1.3 0.94 
7.9 2.57 22 3.2 7.6 16 6.7 

8.2 4.14 41 3.2 14 27 9.0 
7.8 7.36 25 22 42 36 6.4 

8.0 1.70 31 3.9 8.3 8.2 3.3 

8.0 8.20 24 21 21 67 14 
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64 
70 
80 

51 
68 

60 
78 

e 

Tel. (505) 326-4737 
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WEST RIDGE MINE 
EXPERIMENTAL PRACTICE 

IN-PLACE TOPSOIL PROTECTION 
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INTRODUCTION 

EXPERIMENTAL PRACTICE 
IN-PLACE TOPSOIL PROTECTION 

03/01199 

WEST RIDGE Resources, Inc. (WEST RIDGE) is proposing a new mine site facility, the 
West Ridge Mine, in C Canyon approximately 6 mines north of East Carbon City, Utah. 
Construction of the mine site would involve salvage and protection of topsoil resources prior to 
construction of the mine pads and site facilities. Most of the site would have topsoil salvaged and 
stockpiled with traditional methodology. However, on a portion of the mine site adjacent to an 
incised drainage channel WEST RIDGE is proposing to use an experimental practice to protect the 
topsoil resources in place with a geotextile fabric. This experimental practice would be used on 
approximately 4.75 acres of the 29 acre proposed disturbed area. On rock rubbleland areas of the 
mine site, brightly colored markers strips would be laid on the surface of the native material prior 
to placement of fill materials. Rock rubbleland is defined as "areas of stones and boulders that are 
essentially free of vegetation and are so closely spaced that there is little soil between the rocks". 
Rock rubbleland areas may contain scattered, limited topsoil resources. Marker strips would be used 
on approximately 12 of the 29 acres. Details of the proposed experimental practice are provided 
as the Plan For Experimental Practice - In-Place Topsoil Storage, which follows the specific 
reguI.ations regarding experimental practices addressed below. 

R645-302-200 

R645-302-210 

R645-302-211 

R645-302-212 

SPECIAL CATEGORIES OF A1INING 

EXPERIMENTAL PRACTICES MINING 

Experimental practices provide a variance from environmental protection 
performance standards of the Act, of R645-301, and the State Program for 
experimental or research purposes, or to allow an alternative postmining 
land use, and may be undertaken if they are approved by the Division and the 
Office and if they are incorporated in a permit or permit change issued in 
accordance with the requirements ofR645-200, R645-300, R645-301, R645-
302-100 through R645-302-280, R645-302-310, R645-320, or R645-303. 

An application for an experimental practice will contain descriptions, maps, 
plans and data which show: 

R645-302-212.100 The nature of the experimental prac ic 
performance standards for which varia 

~1Qe 
le..aJllt.~· n of the 
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experimental practice, and any special monitoring which will be conducted; 

A variance for the perfonnance standard R645-301-251 is being applied for 
under this experimental practice proposal. This regulation, R645-30 1-251 , 
involves topsoil removal, maintenance and redistribution. WEST RlDGE is 
proposing to store and protect topsoil in-place in a portion of the mine site 
area. This would involve placing a geotextile material over the intact soil 
horizons and then filling over the geotextile material to create a level pad area 
above as well as placing brightly colored marker strips over rock rubbleland 
areas prior to placement of fill material. The fill material would contain no 
toxic or hazardous material. The fill material has been tested and found to be 
suitable as substitute topsoil material as well. 

The fill material would remain in-place for the duration of the mining 
operation, about 20 years, until final reclamation of the mine yard. During 
final reclamation, the pad fill material will be removed and hauled off-site 
until the geotextile layer/marker strips had been exposed. Next, the 
geotextile or marker strips will be removed to expose the original soil 
surface. The surface would be treated and then revegetated. Refer to section 
5) Reclamation of the Experimental Practice/Geotextile Area for more detail 
on the Experimental Practice. 

In order to test this practice, a test plot will be established in the right fork 
of the mine yard near the topsoil stockpile. After the fill material has be in 
place for five years, a test plot will be established by excavating the fill down 
to the geotextile, removing the geotextile and then treating the surface with 
two different treatments utilizing the same methodology being proposed for 
final reclamation. A plan for the test plot study is provided in greater detail 
later in this document under section 6) Experimental Practice Test Plot Study 
Area. 

R645-302-212.200 How use of the experimental practice encourages advances in mining and 
reclamation technology or allows a postmining land use for industrial, 
commercial, residential, or public use (including recreation facilities) on an 
experimental basis; 

This experimental practice is being proposed..to..tesLt.he. 'bili of storage 
,of~opsoil materials in-place in areas,wher re~~~mj~T8r~Lie~tW~ 
soIl structure and slope configuratIon yb~ ll'ffftW'~dY'~Mlj' lbf1W 
reclaimed slopes would be greatly enh ced by 'Bfifi . _~ . inal soil 

APPENDIX 2-6 2 APR 01 1qoc 

UTAH DIVISION OIL, GAS AND MINING 

.. --.-".,~-~-. 



03/01/99 

characteristics intact. The area being proposed for the geotextile treatment 
is limited in areal extent, the area being 4.75 acres along or adjacent to the 
right fork drainage chaIU1el. In this chaIU1el area, the side slopes are rough, 
irregular and near vertical in places. Large boulders and tree roots hold the 
soil in place along the sides. The bottom of the chaIU1el is strewn with large 
boulders and, in places, bare bedrock forms the bottom of the chaIU1el. Soil 
recovery from the chaIU1el bottom would be impossible due to the wide range 
of materials encountered in random fashion along the length of the area. 
Based on visual observations, it was determined that the materials support a 
variety of vegetation and are relatively stable in the present configuration. 
Leaving the soil material intact and in place appears to be the most suitable 
means of protecting the material and providing the best storage for achieving 
successful revegetation and the ultimate stability of the slopes in this area. 
Refer to section 3) a) for a description of the in-place topsoil protect 
measures. 

During the initial construction in the rubbleland areas, brightly colored 
marker strips will be laid down on the original undisturbed rubbleland areas 
prior to being covered with the pad fill material. During fill removal these 
marker strips will be re-exposed and will serve as a guide for the equipment 
operators in their efforts to establish approximate original contour. When the 
operators encounter the marker strips they will know that they have reached 
the original, pre-existing surface. In this maIU1er, the risk of sub-excavating 
into the original surface will be greatly reduced. By minimizing the 
disturbance to the pre-existing surface, achievement of approximate original 
contour will be facilitated and the potential for successful 
reclamation/revegetation is enhanced. 

R645-302-212.300 That the experimental practice: 

R645-302-212.310 Is potentially more, or at least as, enVironmentally protective, during and 
after coal mining and reclamation operations, as would otherwise be 
required by standards promulgated under R645-301 and R645-302, and 

APPENDIX 2-6 

The soil would be protected by the layer of geotextile and fill material 
overlying it. It would be similar to burial within the middle of a large topsoil 
stockpile, which it would have been placed in oth~rwis~ .. . By l~av~ng the soil 
in place, the environment will be bett r ~~~~eA~ ~~~e tlof Ina 
reclamation because of the increased sta ili~~Udiflj1ii~ I ' 
from the rocks, roots and natural soil cern ntation exist ginal soil 
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a description of how success of the experimental practice would be 
determined. 

Applications for experimental practices will comply with the public notice 
requirements of R645-300-120. 

WEST RIDGE has included, in the administrative completeness public 
notice, a statement indicating that an experimental practice is being requested 
and identification of the regulation for which a variance is being sought. 

R645-302-214 No application for an experimental practice under R645-302-210 will be 
approved until the Division first finds in writing and the Office then co'!curs 
that: 

R645-302-214.100 The experimental practice encourages advances in coal mlnlng and 
reclamation technology or allows a postmining land use for industrial, 
commercial, residential, or public use (including recreational facilities) on 
an experimental basis; 

R645-302-214.200 

APPENDIX 2-6 

Through the experimental practice WEST RIDGE hopes to demonstrate that 
in certain situations, topsoil storage in-place provides the same degree of 
protection for the topsoil materials plus provides a soil bed that promotes 
faster establishment of vegetative cover and great.ly enhances the stability of 
the reclaimed slopes while providing a very natural looking reclaimed 
surface. 

The experimental practice is potentially more, or at least as, environmentally 
protective, during and after coal mining and reclamation operations, as 
would otherwise be required by standards promulgated under R 645 -3 Oland 
R645-302; 

Storage of the topsoil in place under the fill material would be similar to 
storage of the topsoil in the lower portion of a large topsoil stockpile. The 
environmental benefit derived from this proposed experimental practice 
would be that the soil structure and integrity would remain intact and will be 
present when reclamation starts. Having the rocks, roots and soil 
cohesiveness present as vegetation is in · t~ng-re-.:established · sh 

substantially reduce the potential for eros' n lW@! 
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time it takes to re-establish vegetative cover. Refer to section 6) 
Experimental Practice Test Plot Study Area. 

R645-302-214.300 The coal mining and reclamation operations approved for a particular land 
use or other purpose are not larger or more numerous than necessary to 
determine the effectiveness and economic feasibility of the experimental 
practice; and 

The experimental practice is being proposed on approximately 4.75 acres for 
the geotextile placement and 12 acres for the marker strips. This includes the 
geotextile area which lies in and adjacent to the drainage channel in the right 
fork of C Canyon and which would be filled in during construction and the 
rubbleland areas where brightly colored marker strips would be placed on the 
original surface prior to fill placement. 

The majority ofthe area containing topsoil will have the topsoil removed and 
stockpiled prior to construction of the proposed mine site. The stockpiled 
topsoil would be stored until final reclamation when, after final slope 
regrading to approximate original contour, it would be placed back over the 
regraded surface areas from which it was removed. 

The experimental practice is being proposed primarily for those areas where 
numerous large boulders are intermingled with soil materials or where rocks 
and boulders are so closely spaced that there is little soil between the rocks 
and where topsoil removal, storage and replacement would be impractical. 
See section 3) Mine Yard Construction Plan - Topsoil Salvage and Storage. 

R645-302-214.400 The experimental practice doe not reduce the protection afforded public 
health and safety below that provided by standards promulgated under R645-
301 and R645-302. 

APPENDIX 2-6 

The proposed experimental practice should have no negative effect on public 
health and safety. It should, if anything, increase the stability of the 
reclaimed slopes thus assisting in providing safe and stable slopes. 
Revegetation should also occur more quickly thereby enhancing the stability 
of the area and reducing erosion. 
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Experimental practices granting variances from the special environmental 
protection performance standards of Sections 515 and 516 of the Federal Act 
applicable to prime farmlands will be approved only after consultation with 
the SCS. 

No prime fannlands exist in the proposed mine yard area. 

Each person undertaking an experimental practice will conduct the periodic 
monitoring, recording and reporting program set forth in the application. 
and will satisfy such additional requirements as the Division or the Office 
may impose to ensure protection of the public health and safety and the 
environment. 

WEST RIDGE is proposing a test plot and monitoring to assist in 
determining, prior to final reclamation, the successfulness of the practice. If 
monitoring shows any problems, the Division specialists will be consulted, 
additional testing conducted, and the appropriate revisions made in the final 
reclamation plan. Section 7) Experimental Practice Test Plot Study Area 
provides detail on the monitoring plan. 

Each experimental practice will be reviewed by the Division at a frequency 
set forth in the approved permit, but no less frequently than every two and 
one-half years. After review, the Division may require such reasonable 
modifications of the experimental practice as are necessary to ensure that the 
activities fully protect the environment and the public health and safety. 
Copies of the decision o/the Division will be sent to the permittee and will 
be subject to the provisions for administrative and judicial review of R645-
300-200. 

WEST RIDGE will comply with the directions or revisions required as a 
result of the Division reviews. 

Revisions or amendments to an experimental practice will be processed in 
accordance with the requirements of R645-303-220 and approved by the 
Division. Any revisions which prop se S'tgnijiCant citleratzo,zs ·in 11m 
experimental practice will. at a minimu ,bimOOP@;~AliwJB~ 
public participation requirements of R6 5-300-120 lll!PIlOO~!Zce by the 
Office. Revisions that do not prop se Signl lcant' altefiiffons n the 
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experimental practice will not require concurrence by the Office. 

Revisions and amendments submitted to the Division by WEST RIDGE 
would be processed in the appropriate manner. 

liNCCO~1POIRA TIED 
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PLAN FOR EXPERIMENTAL PRACTICE 
IN-PLACE TOPSOIL STORAGE 

03/01199 

The following is the descriptive plan for the proposed experimental practice of in-place topsoil 
storage in a portion of the West Ridge mine site. It is organized as follows: 

1) General Description of the C-Canyon Minesite Area and Surface Facilities Layout 

2) General Description of the Topsoil Resources Presently Existing in the Minesite 
Area 

3) Mine Yard Construction Plan - Topsoil Salvage and Storage 

4) West Ridge Mine Reclamation Plan 

5) Reclamation of the Experimental PracticelGeotextile Area 

6) Experimental Practice Test Plot Study Area 

7) Reclamation Backup Plan - Topsoil Substitutes and Supplements 

1) General Description of the C-Canyon Minesite Area and Surface Facilities Layout 

The West Ridge minesite surface facilities will be located in C-Canyon where the Lower 
Sunnyside coal seam outcrops to the surface. The elevation of the minesite ranges from 6,860' at 
the west end to 7,140' at the upper (east) end of the mine yard. Because of the narrowness of the 
canyon in this area, surface facilities will be confined to a narrow strip along the bottom of the 
canyon. Suitable surface area for the minesite will be created by constructing a series of earthen 
pads within the canyon bottom. This will be accomplished by hauling in fill material and by leveling 
out the area in the bottom of the canyon drainage. The average gradient ofC-Canyon in the minesite 
area is approximately 6.4%. Therefore, the mine pads will be constructed up through the canyon in 
a stair step manner. Each individual pad level will be dedicated to a specific function as part of the 
overall minesite operation. Access roads will connect the various pad levels with one another. The 
entire mine yard area would be less than 29 acres, which is an average size for most coal mines in 
Utah. 

The proposed minesite is located in an area where the main ..... c""a~g¥~Q~ndoe:. w.btaloo:Uo..u~~I.WlU,.I.o.I...Ij~o.l.W;I;~""", 

and resembles the letter Y. For simplicity, the minesite can be elft",ti~fIt~~~~~· 
the area located within the left fork (left fork); the area located w th~~Ji1e~gnh19~~il:dt~;% 
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area located within the main canyon south of the forks (main canyon); and the area where the main 
canyon and the two forks converge (confluence). These terms (right fork, left fork, main canyon and 
confluence) will be used during the remainder of this discussion to refer generally to these respective 
areas. Refer to Map 5-5. 

Located within the main canyon will be the mine office, parking lot, and a two cell sediment 
pond. The Carbon County public road, which provides access to the minesite, will enter the 
mineyard in this area. Within the confluence area will be located the truck loop, and the truck 
loadout. The left fork will contain the crusher building, the coal storage pile and a topsoil storage 
area. The right fork will contain the employee parking area, bath house, substation, portal area, 
shop/warehouse material storage area and a topsoil storage area . 

. 2) General Description of the Topsoil Resources Presently Existing in the Minesite Area 

Detailed topsoil surveys were conducted at the mine site area by Jim Nyenhuis, a certified, 
profession soil scientist, during the summer of 1997. These surveys were done in close consultation 
with DOGM's technical staff. As a result of these surveys, the topsoil resources in this area have 
been extensively defined in terms of soil types, depth and areal expanse. The results of these site 
specific surveys are in close agreement with the regional surveys conducted by the National 
Resource Conservation Service as presented in the "Soil Survey of Carbon Area, Utah". 

At the C-Canyon mine site most of the topsoil exists in the confluence area and in the right 
fork. The confluence area contains pods ofBrycan, Strych and Midfork soils. Within the right fork 
Strych is located along the canyon bottom near the flanks of the stream channel. Midfork also exists 
along the more densely vegetated south slope (ie, north facing slope) of the right fork. In these areas 
topsoil depths vary from 2" to 24" and average about 12". The remainder of the minesite is 
predominantly rock outcrop/rubbleland with limited topsoil resources. Small isolated patches of 
Travessilla do occur within this rock outcrop/rubbleland, however. The rock rubbleland areas are 
defined as "areas of stones and boulders that are essentially free of vegetation and are so closely 
spaced that there is little soil between the rocks". Map 2-2 "Minesite Order 1 Soil Survey" depicts 
the location of the soil types in the mine yard, as well as the areal extent of each type. Appendix 2-2 
"Soil Resource Assessment West Ridge Mine Area Carbon County Utah" describes the soil 
resources in greater detail. 

TINCO~1PO~A TIED 
EFFECTIVE: 
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3) Mine Yard Construction Plan - Topsoil Salvage and Storage 

A detailed and in-depth discussion of the reclamation plan for the West Ridge Minesite is 
presented in detail in Appendix 5-5 and is also included as an appendix of this experimental practice 
plan for easy reference. This should be reviewed and thoroughly understood prior to continuing 
with the review of this reclamation section. The infonnation presented below is a brief synopsis of 
the detailed discussion in Appendix 5-5 and is intended primarily as a quick reference. It is also 
important to remember that although the reclamation tasks are listed below in a consecutive 
sequence, it is likely that various stages of these events may be occurring simultaneously in different 
parts of the mine yard during reclamation. 

As stated earlier, the West Ridge mine site will be constructed as a series -of level pads 
located within the bottom of C Canyon. In some places within the canyon, the level surface areas 
of the pads will be constructed by excavating the existing topography. In other areas, the pads will 
be constructed by filling the lower parts of the canyon using fill material hauled in from an off-site 
borrow source. Most pads will be constructed using a combination of excavation (i.e. "cut") and 
placement of imported borrow material ("fill"). Cut areas will typically fonn the outer edges of the 
pads adjacent to the existing hills lopes, while fill areas will generally form the interior of the pads 
in the deeper sections of the canyon bottom above the existing stream channel. It should be noted 
that topsoil in the "cut" areas would be harvested and stockpiled in the conventional manner prior 
to construction. 

The C Canyon channel drainage will be routed through a bypass culvert running underneath 
the mine pads for the full length of the mineyard. 

A topsoil protection plan has been formulated for the C Canyon minesite which incorporates 
protection of soil resources both by the traditional method of salvaging/stockpiling and by the 
experimental practices. The experimental practices consist of protecting the in-place soil with a 
layer of geotextile fabric or, in fill areas located in rock rubbleland, laying brightly colored marker 
strips in an 8' x 8' grid pattern on the native surface to provide a marker between the fill and the 
native materials. VariOllS techniques will be utilized depending on the specific area of the mine yard. 
There are several different scenarios for topsoil protection in the mine yard. They are: 

la) Areas with Existing Topsoil 

In areas that contain topsoil and are proposed to be excavated during construction of the mine 
yard, the existing topsoil will first be salvaged and stockpiled. This· lopsuilrttaterialwtU be 
excavated with a backhoe, then trucked to the topsoil sto g'l~8~~~~ 
and protected during the life of the mine. Brycan, Mi ork.ll-ru;dS~htM~ exist in 
these areas. Salvaging of topsoil in these areas would ed under 
direction of a competent soil scientist. APR 0 1 1~QC' 
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Areas of Rock OutcroplRubbleland - Yard Fill 

A second type of construction area exists which is composed entirely of rock 
outcrop/rubbleland (ROIRL). In this area, bare rock or very minimal surficial cover exists 
over the bedrock materials. The RO/RL area will not be covered with geotextile, but instead, 
a marker layer of brightly colored flagging will be laid directly over the existing surface and 
the fill material placed over the marker during construction. The marker strips will be 
utilized on about 12 acres in the mine site. Later during final reclamation, equipment 
operators will remove the fill material to reestablish approximate original contour. When the 
operators encounter the marker strips they will know they have reached the original pre
existing surface. In this manner, the potential for excavation into the pre-existing surface 
will be greatly reduced. Re-exposing the pre-existing surface materials, including rocks and 
roots intact, should increase the stability of the area and enhance the final revegetation and 
reclamation of the area .. 

Areas of Rock OutcroplRubbleland - Yard Cut 

In this third area, bare rock or very minimal surficial cover exists over the bedrock materials. 
The area will be cut for construction of the pad area. Isolated pockets ofTravesilla soil exist 
within the ROIRL area. These pockets of soil will be removed during construction and 
stockpiled. The total volume obtained from salvage of this material, however, is expected 
to be rather limited in comparison with the other soil unit areas. In addition, some of the 
surface colluvial material (loose rock/soil material) will be removed and stored in designated 
areas for use later during reclamation. This ROIRL area will not be covered with geotextile 
or fill during construction. 

Experimental Practice/Geotextile Area 

The regulation for which WEST RIDGE is proposing to use an experimental practice would 
be R645-301-232 Topsoil and Subsoil Removal. Rather than removing the topsoil from the 
"fill" areas within the proposed mine yard area, WEST RIDGE proposes to protect the soil 
resource in-place by covering the soil surface with a geotextile fabric, then placing fill 
material over the fabric. At the time of reclamation, the fill material will be removed. The 
geotextile will then be removed, exposing the original, intact soil surface. 

In areas where topsoil is to be protected in-p lace (about 4.75 acres of the 29 acre site), 
geotextile fabric will be used to provide a protective barrie!..Q$d~.~en1he..exis~~ 

imported fill material which will be used to construct t e ~i -pq~E' atfF' 
will be utilized on approximately 4.75 acres 0 f the min yik . fuJ~ ~ ~efi Ing 
stream channel and bank morphology and original gr und sur ~on gurah -' - ill be 
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preserved with the layer of geotextile fabric. The fill material which will be placed on top 
of the geotextile will be hauled in by trucks from an off-site source. The fill will be built up 
in compacted lifts until the required yard elevation has been reached. The fill itself is a 
suitable substitute topsoil medium. It does not contain any toxic or unsuitable material and 
meets the soil suitability recommended by the DOGM guidelines. 

Reclamation of the experimental practice area is discussed in greater detail in section 5 
below. 

4) West Ridge Mine Reclamation Plan Including Cut and Marker Strip Areas 
(Excluding Geotextile Area) 

Reclamation of the mine site will begin once all surface facilities and structures have been 
demolished and removed. Cut areas will be restored to approximate original contour as the yard fill 
is removed. The cut areas will be backfilled and regraded using fill material taken from the adjacent 
pad area. During construction, material available from the cut slopes was used as fill and was placed 
into the adjacent pad areas. If, during pad construction, additional fill was needed (Le. if there was 
a deficit of native fill materials available from the adjacent cut area) then imported fill material was 
brought in and place on top of the native fill. During reclamation, the process will be reversed. First 
the upper most part of the fill (consisting of the imported fill material) will be removed first and 
disposed of underground or off-site. The remaining fill (consisting of primarily native fill) will be 
retrieved to backfill the adjacent cut slopes. Fill will be placed in the cuts in 18"-24" lifts and 
compacted sufficiently to achieve adequate structural stability. After the cut slopes have been re
contoured and re-topsoiled they can then be revegetated. 

Reclamation of the mineyard, with the exception of the experimental 
practice/geotextile/marker strip area will proceed as outlined below: 

APPENDIX 2-6 

1) In areas where topsoil previously existed but was removed pnor to 
construction the following method will be used. 

a) Fill will be removed or cut slopes backfilled until approximate 
original contour is achieved. 

b) Topsoil will be replaced in each area where it previously existed. 

c) A weed-free alfalfa hay mulch wil~ be. blown.~\,e~. t~e topsoiled . 
surface at a rate of 2,000 pounds e~~r~. ~. ertlh~W~4ete~~ 
necessary by soil testing, would so]p~iOOi~ lL 'J.C1L)) 
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d) The surface will be gouged with irregularly shaped depressions 
approximately 18" x 24" x 18" deep. This will also mix the hay and 
fertilizer into the upper portion of the soil surface. 

e) The appropriate seed mix (Tables 3-2A, 3-2B, 3-2C, and 3-2D) will 
be either broadcast or hydro seeded on the area at the rate specified on 
the table. 

t) A weed-free straw mulch will be applied to the surface at a rate of 
2,000 pounds per acre and held to the surface with a wood fiber 
mulch and tackifier applied to the surface at a rate of 500 pounds per 
acre. 

g) If root stock is listed in the seed mix, the containerized plants will be 
planted at the rate specified in the seed list table. 

2) For areas devoid of topsoil resources, such as the rock outcrop/rubbleland 
areas, where marker strips had been used, a different methodology will be 
applied. 

a) In fill areas, fill will be removed down to the original slope as defined 
by the marker strips over the natural undisturbed ground surface, 
thereby re-establishing approximate original contour. As much pad 
fill material as possible will be removed from the rubbleland areas, 
down to the original surface as delineated by the marker strips. The 
surface will be gouged (roughened) to . prep are it for seeding and 
mulching. 

b) For cut areas, fill will be placed in the cut In 18" lifts until 
approximate original contour is achieved. 

c) A weed-free alfalfa hay mulch will be spread over the surface at a rate 
of2,OOO pounds per acre. Fertilizer, if determined necessary by soil 
testing, would also be applied at this time. 

d) The surface will be gouged with irregularly shaped depressions 
approximately 18" x 24" x 18" deep TbisWjU aJso mixtbehay into 
the upper portion of the soil SurD· 

e) The appropriate seed mix ('~able ) will 
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be either broadcast or hydro seeded on the area at the rate specified on 
the table. 

f) A weed-free straw mulch will be applied to the surface at a rate of 
2,000 pounds per acre and held to the surface with a wood fiber 
mulch and tackifier. 

Exposed surface areas will use vegetative stabilization, where practical, to control erosion 
and fugitive dust. Revegetative efforts (including regrading, topsoiling, fertilizing and mulching) 
will be conducted as the regrading progresses through the mine yard. 

A species seed list and amount of seed per acre for revegetation of the mine yard area are 
listed in Tables 3-2A, 3-2B, and 3-2C (from Chapter 3 of the West Ridge PAP) and are included 
herein for ease of reference. 

Reseeding will be accomplished by hydro seeding or broadcast seeding the large areas during 
final reclamation. Hydroseeding will combine the tackifier and a small amount of mulch with the 
seed mix to mark the area of coverage during application. Steeper areas of the mine yard, such as 
the experimental practice! geotextile area, will be broadcast seeded and raked in or hydro seeded. 

Revegetated areas will be visually monitored on a quarterly basis, or following heavy stonn 
events, for damage and erosion problems. Water will be diverted away from active rills and gullies. 
Erosion will be repaired if the gully is unstable and repair can be done without jeopardizing healthy 
vegetation. 

Sediment control during pad fill excavation will be met by continued use of the sediment 
pond located at the downstream end of the yard area. The main bypass culvert inlets and an adequate 
amount of fill to maintain the existing headwall will be left intact during this phase of the fill 
retrieval process. After the fill removal process reaches the bottom of the canyon, the bypass culvert 
will be exposed. At this time, the culvert will be removed and the underlying geotextile fabric lifted 
away from the soil surface below. 

Rills and gullies of an excessive nature, which form on regraded and retopsoiled areas and 
disrupt the approved postmining land use or cause or contribute to a violation of water quality 
standards for receiving streams, will be filled, regraded or stabilized. The area will then be reseeded. 

Pest damage will also be evaluated during the quarterly inspection. Should a problem persist 
and endanger the viability of the entire revegetated area, a response a . at ' t' 
be initiated. 

liNCCO~1FOIP{A\ TIED 
EFFECTIVE: 
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Supplemental irrigation is not planned for the site. However, mulching is planned and should 
decrease evaporation and optimize use of soil moisture and natural precipitation. Other measures 
will be used, in conjunction with mulching, to conserve available soil moisture. A backhoe or 
comparable piece of equipment would be used to create irregularly shaped depressions 
approximately 24" x 36" x 18" deep. WEST RIDGE will continue to investigate alternative means 
of increasing water availability. 

Pesticides and herbicides will be used only if a problem is identified and spraying is deemed 
necessary to control damage to reclamation. Using weed-free straw will reduce the potential for 
noxious weeds to become a problem. Pest control measures to be utilized would depend on what 
type of problem exists. 

Revegetation success will be judged on the effectiveness of the vegetation for the approved 
postmining land use. The sampling techniques for measuring success and methods identified in 
DOGM's "Vegetation Information and Monitoring Guidelines, Appendix A" will be referenced 
during the post revegetation evaluation. A revegetation timetable is provided in Table 3-1 at the end 
of this text. Annual monitoring will be included as part of the annual report submitted to DOGM. 

Based on the information available from the vegetation survey on-site, it appears that 
reclamation at this site is feasible. Native species have re-established themselves successfully on 
previous disturbances without seed or mulch application or surface preparation. Also, reclamation 
has been done on the Horse Canyon minesite, about 10 miles south ofC Canyon, with considerable 
success. The Horse Canyon minesite has a similar orientation and aspect. Precipitation is also 
similar between the sites. 

5) Reclamation of the Experimental Practice Geotextile Area 

A reclamation plan has been formulated for the experimental practice area in the right fork 
of C Canyon based on conversations with DOGM technical specialists and consultants that 
specialize in specific fields. Because of the experimental practice being proposed, reclamation 
techniques being proposed may be somewhat different than the usual practice. In the right fork area, 
WEST RIDGE is proposing to use a geotextile fabric to protect topsoil resources in-place along the 
bottom of the right fork drainage and the adjacent south slope. During reclamation of the mine yard, 
the yard fill will be removed, the geotextile removed and the approximate original contour restored. 

As the fill removal process continues downward, care will be taken to not disturb the 
geotextile and also to not disturb the culvert. (In the rock rubbleland fill areas similar car 
taken to not sub-excavate down into the original rubbleland surface as tea mJ· ~ 
The marker strips will aid in this process.) TIN ) ~ 'v 

EFFECTIVE: 
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Removal of fill material will be done very carefully in order not to disturb the in-place soil 
resources located under the geotextile or the bypass culvert. Fill removal in this area will be done 
with small earth-moving equipment (Bobcats, backhoes, etc.) and/or by hand, if necessary, in order 
to minimize disturbance of the topsoil. (It should be noted that approximate original contour of the 
previously filled area will also be re-established as the fill is being removed in lifts.) A 12" -18" deep 
"working" layer of fill will be left over the geotextile to protect it while equipment continues slope 
backfill and re-topsoiling activities. As the pad fill is being removed, the backfilled culvert area will 
then serve as the primary access way for machinery and materials associated with the remaining 
reclamation efforts. Once the remaining pad fill is been removed, the geotextile fabric will be 
carefully peeled away from the soil and the condition of the underlying soil materials observed at 
this time. 

Reclamation of the experimental practice/geotextile area, where topsoil was protected in
place, will proceed as outlined below: 

a) Once the yard fill has been removed, the geotextile fabric covering the 
original ground surface will be removed. 

b) A weed-free alfalfa hay mulch will be applied over the re-exposed surface at 
a rate of 2,000 pounds per acre. Fertilizer, if determined necessary by soil 
testing, would also be applied at this time. 

d) The surface will be gouged with irregularly shaped depressions 
approximately 36" x 24" x 18" deep. This will also mix the hay and fertilizer 
into the upper portion of the soil surface. 

e) The appropriate seed mix (Tables 3-2A, 3-2B, 3-2C, and 3-2D) will be either 
broadcast or hydroseeded on the area at the rate specified on the table. 

f) A weed-free straw mulch will be applied to the surface at a rate of 2,000 
pounds per acre and held to the surface with a wood fiber mulch and tackifier 
applied to the surface at a rate of 500 pounds per acre. 

g) 1froot stock is listed in the seed mix, the containerized plants will be planted 
at the rate specified in the seed list table. 

The soil will be reseeded and mulched as soon as it has been gouged and mulched in order 
to revegetate and stabilize the area as soon as. 

WEST RIDGE has contacted consultants with reveg ta~l~~~~~hiiU~1~l\~~~ 
EFFECTIVE: 
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gather together the best reclamation techniques for reclamation of the C-Canyon area. JBR 
Environmental Consultants, who has had prior experience with reclamation in difficult areas, has 
provided a letter detailing reclamation methodology that they believe will contribute to the 
successful reclamation of this area. This letter, included as Attachment 1 (included herein), was 
written in response to WEST RIDGE discussions held with JBR as the reclamation plan was being 
conceived. WEST RIDGE feels that incorporation of the various reclamation techniques that JBR 
has identified as being successful in past situations will greatly enhance the success of this 
reclamation effort. WEST RIDGE also recognizes that in the time between now and when final 
reclamation is actually done, technology may evolve new and better reclamation ideas. WEST 
RIDGE commits to modifying the reclamation plan prior to final reclamation should better 
reclamation products and methodology become available. This reclamation plan will be reviewed 
prior to implementation to incorporate applicable methodology and techniques which are considered 
best technology currently available (BTCA) at the time of reclamation. 

6) Experimental Practice Test Plot Study Area 

In order to evaluate the effects of the geotextile and fill over the existing in-place topsoil 
resources a test plot area will be established at the upper end of the mine yard in the right fork 
northeast of the topsoil stockpile. The experimental practice test plots are being established to 
evaluate the reclamation plan proposed for the mine yard area. After the test plot area is constructed, 
the cut/fill area will remain intact for five years to simulate the operation phase of the mine yard. 
Following the five year period, reclamation will be performed on the test plot area to actually 
implement and test the final reclamation plan. Reference Map 2-4 "Proposed Topsoil Storage 
Areas". 

Test Plot Initial Construction 

The experimental practice test plot site will be developed during the initial construction of 
the mine yard and topsoil stockpile. The test plot set up and reclamation will actually mirror the 
procedures to be conducted on the Strych and Midfork soils in the mine yard during reclamation. The 
test plot development sequence will be as follows: 

1) The location of the test plot area will be staked in the field, the area will be composed of 
about half Strych and half Midfork soil types. 

2) Topsoil salvaged from the stripped half of the test plot area will be stockpiled on the 
geotextiled half of the test plot area. On the Strych topsoil stockpile/geotextile area, 

~~~~~~~~~~~:a.pnd surface. (No topsoil will 
a depth of 6 feet deep on thi~_ 
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portion of the test plot site. The top of the fill will be covered with geotextile fabric then 
the Strych topsoil stripped from the cut portion of the Strych areas will be placed on the 
geotextile. In the Midfork cut area, the topsoil will be placed on geotextile on the 
adjacent Midfork topsoil stockpile area. A soil depth of about one foot will be salvaged 
from both the Strych and Midfork soil types. 

Although topsoil is not being stripped from the Strych area in the mine yard (it is being 
covered by geotextile to preserve the topsoil in place) the test plot will allow an 
evaluation of the conventional technique of removing and stockpiling topsoil prior to 
final reclamation. 

3) In the Strych area, topsoil will be stripped in the eastern half and then stockpiled on the 
adjacent Strych topsoil stockpile/geotextile area. This area where topsoil has been 
removed and the area used for cut will be reseeded with an interim seed mix similar to 
a cut area in the mine yard. 

4) After topsoil is stripped from the Midfork soil type a cut would be made over the entire 
area to excavate soil which would be used to cover the Strych topsoil stockpile/geotextile 
area. The cut would be created to simulate to the cut slopes of the mine yard area. In 
this manner, the eastern half of the test plot represents the cut areas in the mine yard. A 
silt fence will be placed around the perimeter of the test plot area to protect the soil from 
runoff and retain sediment with~n the test plot area. 

5) Both the Midfork and Strych cut areas will be roughened and seeded with the finftl 
interim reclamation seed mix. This will help to control erosion while providing an 
opportunity to evaluate the performance of the interim reclamation seed mixture. The 
seed will be raked in to minimize loss to wildlife and runoff. 

6) The Strych and Midfork topsoil stockpile areas will be revegetated with the interim seed 
mix. The seed will be raked in to minimize loss to wildlife and runoff. 

7) Silt fencing will be placed around the perimeter of the test plot area. 

Test Plot Reclamation 

Five years after the experimental practice test plot area is established, the test plot site will 
undergo restoration to original conditions to simulate reclamation of the minesite. The eastern half 
of the reclamation test plots will represent salvaging, stockpiling . 
This will take place through the following steps: 
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1) Fill material will be removed from the Strych topsoil stockpile/geotextile portion of the 
test plot area and replaced, to approximate original contour, on the Midfork and Strych 
cut areas. (The Strych topsoil overlying the fill material will be temporarily relocated 
until the fill has been replaced in the Strych cut area). 

2) Topsoil will be removed from the Strych topsoil stockpile/geotextile area and replaced 
over the filled and regraded Strych area. The Strych topsoil will then be replaced over 
the Strych fill. 

3) After the fill has been removed from the Strych area the geotextile overlying the in-place 
topsoil will be removed and the Strych topsoil will be replaced. 

4) Topsoil will then be removed from the Midfork experimental practice test plot stockpile 
and replaced over the regraded Midfork portion of the test plot area. 

5) The re-topsoiled surfaces will be gouged with 24"x36"xI8" deep depressions to alleviate 
compaction and retain moisture. 

The western half of the test plots will be created by removing the Strych and Midfork 
experimental practice test plot stockpiles. Once the stockpiles are removed, the geotextile beneath 
the stockpiles will be taken up re-exposing the original soil surface. This will create the geotextile
protected test plots which represent in-place topsoil storage. The surface will be gouged to eliminate 
soil compaction, increase water infiltration and reduce erosion. 

Once the four test plots have been created, each test plot will undergo seeding and mulching 
according to final reclamation design specifications. This includes: 

1) As the four test plots are being constructed, one ton of weed free hay will be worked into 
the top 12-18", 

A portion of the test plot area could be treated/inoculated with a commercial treatment 
designed for revitalizing soil in order to evaluate whether treatment of the soil promotes 
faster growth or more diverse vegetation. Although this is not currently being proposed 
in the final reclamation plan, it could be used to assist vegetation establishment in the 
geotextile area at the time of final reclamation, 

2) After the surface treatments have been applied, the plots will be seeded with the final 
reclamation seed mix. Hedysarum occidentale var. canone, Canyon Sweetvetch, will 
also be seeded on the test plots. Because of the small area to be treated (approximately 
one acre), the seed will be broadcast on the surface and raked in by hand. 

r--;::IN~C~O~R:-;;:::P~O~RA~T~E""""'D--' 
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3) Straw mulch will be applied over the seed bed of the test plot at a rate of 2,000 pounds 

per acre. The straw surface will then be sprayed with a mulch and tackifier. This type of 

application has appeared to be successful at other reclamation sites. 

The experimental test plot area will be accessed via the stockpile during late summer or early 

fall. An effort will be made to stay to the extreme edge of the stockpile and, if possible, utilize a portion 

of the adjacent cut slope area as part of the access way thus minimizing disturbance to the stockpile. 

Any compaction or disturbance to the stockpile surface will be ripped and reseeded following 

completion of the installation of the test plots. 

Vegetation monitoring will compare the results of plant growth between the experimental 

practice in-place soils to replaced topsoil. Monitoring will compare re-vegetation response for each soil 

type (Strych and Midfork) for each of the two soil surfaces (channel bottom and hillside). For example, 

comparisons will be made between in-place and replaced soils for the channel bottom soils consisting 

mainly of Strych; likewise, comparisons will be made for hillside Milfork soils. The experimental test plot 

area will also be compared with the reference area for the Douglas Fir/Maple vegetation type. 

Vegetation will be monitored for five years or until a determination of success has been made for the 

experimental practice. West Ridge will consult closely with the Division regarding the results of the test 

plot study. Should the results show a need to revise the reclamation plan, West Ridge will work with the 

Division to amend the plan and incorporate the changes needed to ensure reclamation of the mine yard 

area will be successful. 

*It is to be noted that based annual reports prepared by Patrick Collins of Mt. Nebo Scientific, as 

of 2016 West Ridge Resources has had 10 years of successful revegetation at these test plot sites, and 

this monitoring commitment has been fulfilled. No further annual monitoring of these sites will be 

completed.* 

The proposal to leave the existing topsoil in place and protected by a geotextile barrier or 

marker strips within the filled areas of the minesite is considered an experimental procedure and 

defined in section R645-302-210 ofthe State of Utah Coal Mining Rules and SMCRA. The practice of 

protecting the topsoil in-place with a geotextile fabric has been previously approved in Utah in steep 

slope conditions where soil would otherwise not be salvageable (Genwal Resources Crandall Canyon 

Mine, ACT 015/032). 

Based on recommendations from experienced reclamation consultants, there is every reason to 

believe that this procedure will be successful in meeting the reclamation standards required by SMCRA. 

However, as an added element of assurance for the success of reclamation at the West Ridge minesite, 

West Ridge has preserved, under long-term lease, a separate source of high quality topsoil which can be 

used to reclaim the minesite if needed. This substitute material is located nearby. The sole purpose of 

this topsoil borrow site is to be used for final reclamation on an as-needed basis in the unlikely event 

that the left-in-place topsoil at the minesite cannot be sufficiently revitalized and re-utilized at the time 

of final reclamation. Refer to the following section Reclamation Backup Plan - Topsoil Substitutes and 
Supplements. INCORPORATED 

Appendix 2-6 21 
AUG 30 2017 

Div. of Oil, Gas & Minino 



• 

'. 

• 

06/21199 

WEST RIDGE believes that the proposed experimental practice has a high likelihood of 
success. Preserving the soil in-place will allow the existing soil structure to be restored immediately 
upon reclamation and will quickly re-establish vegetation and minimize erosion during the early 
stages of reclamation. Reclamation consultants, JBR Environmental Consultants, Inc., have been 
consulted for their independent evaluation of the proposed experimental practice. Their report is 
appended as Attachment 1. 

--INCORPORATED 
EFFECTIVE: 
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7) Reclamation Backup Plan - Topsoil Substitutes and Supplements 

A suitable quantity of substitute topsoil material is available at the proposed substitute topsoil 
borrow area to adequately reclaim the West Ridge minesite. This substitute topsoil borrow area is 
located within two miles of the minesite and contains soil material which is nearly identical in 
chemical and physical characteristics to the topsoil existing at the minesite. The quantity and the 
quality of this material has been verified by a number of test pits and soil samples from within the 
topsoil borrow area. This material will be available should there be a need for supplemental topsoil 
material for the experimental practice area at the minesite at the time of final reclamation. 

Physical and chemical descriptions of the materials sampled in the topsoil borrow area are 
presented in Appendix 2-4 of the West Ridge Mine Permit Application Package, Volume 1. Based 
on the laboratory results and field investigations, the soil in the proposed borrow area appears to be 
suitable soil for reclamation purposes. Soil descriptions and analyses from soil pits indicate this 
material has physical and chemical properties comparable to the soil at the minesite. Vegetation 
currently growing at the topsoil borrow site appears healthy and diverse, indicating that the topsoil 
material at this site is suitable for reclamation purposes. The substitute topsoil borrow area materials 
would be left in place during the life of the mine and would be utilized only if needed during final 
reclamation. 

INCORPORATED 
EFFECTIVE: 
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TABLE 3-1 
REVEGETATION TIMETABLE 

YEAR 1 BEGIN 

Reseed/ mulch following regrading 

YEAR 2 - 4 BEGIN 

Perform Maintenance Work On Site as needed 

Perform Annual Qualitative June 
Vegetation Monitoring 

Perform Quantitative Vegetation June 
Monitoring During Second & Third Years 

YEAR 5 - 10 BEGIN 

Perform Quantitative Vegetation June 
Monitoring During Fifth, 
Ninth and Tenth Years 

Obtain Bond Release September 
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END 

October 31 

END 

June 

August 

END 

August 
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TABLE 3-2A 

MINE SITE RECLAMATION -FINAL RECLAMATION 
SPECIES LIST AND SEEDING RATE 

03/01/99 

SEED MIXTURE FOR THE PINYON/JUNIPER COMMUNITY 

SCIENTIFIC NAME 

GRASSES 

Elymus trachycaulus 

Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

S tipa hymenoides 

Poa secunda 

FORBS 

Achillea millefolium 

Hedysarum boreale 

Linum lewisii 

Penstemon eatonii 

Penstemon palmeri 

APPENDIX 2-6 

COMMON NAME 

Slender Wheatgrass 

Thickspike Wheatgrass 

Western Wheatgrass 

Bluebunch Wheatgrass 

Indian Ricegrass 

Sandberg bluegrass 

Yarrow 

Northern Sweetvetch 

Lewis Flax 

Eaton's Penstemon 

Palmer's Penstemon 

25 

BROADCAST RATE 
#PLS LBS/ACRE 

2.0 

2.0 

2.0 

2.0 

2.0 

0.5 

0.1 

1.5 

1.0 

0.5 

0.5 

TINCO~lFO~ATJEJD 
EFFECTIVE: 
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TABLE 3-2A (CONTINUED) 

SHRUBS 

Amelanchier utahensis Service berry 2.0 

Artemisia tridentata Big Sagebrush 0.1 

Cercocarpus ledifolius Mountain Mahogany 2.0 

Chrysotharnnus nauseosus Rubber Rabbitbrush 0.5 

Purshia tridentata B i tterbrush 1.0 

Ceratoides lanata winter fat 1.0 

TOTAL 20.7 

• 

TINCORIrOJRA TIED 
EFFECTIVE: 
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TABLE3-2B 

MINESITE RECLAMATION -FINAL RECLAMATION 
SPECIES LIST AND SEEDING RATE 

03/01199 

SEED MIXTURE FOR THE DOUGLAS FIRlMAPLE COMMUNITY 

SCIENTIFIC NAME COMMON NAME 
BROADCAST RATE 

#PLS LBS/ ACRE 

GRASSES 

Elymus trachycaulus Slender Wheatgrass 2.0 

Elymus lanceolatus Thickspike Wheatgrass 2.0 

Elymus spicatus Bluebunch Wheatgrass 3.0 

Poa pratensis Kentucky Bluegrass 0.2 

Stipa comata N eedle-and-thread 2.0 

Poa fendleriana Muttongrass 0.3 

Sti12a hymenoides Indian ricegrass 2.0 

FORBS 

Achillea millefolium Yarrow 0.1 

Aster chilensis Pacific Aster 0.1 

Geranium viscosissimum Sticky Geranium 1.0 

Hedysarum bomale Northern Sweetvetch 1.5 

Hedysarum occidentale var. canone Canyon Sweetvetch 0.0* 

Linum lewisii Lewis Flax ~~···~~~~~~~-~~r~.O~?~ 

!NCO~FO~A TJED 
EFFECTIVE: 
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TABLE 3-2B (CONTINUED) 

TREES/SHRUBS 

Acer glabrum Rocky Mountain Maple 2.5 

Prunus virginiana Chokecherry 2.0 

Rhus trilobata Squawbush 1.0 

SWQhoricarnos oreoQhilus Snowberry 0.5 

TOTAL 21.2 

The following would be planted as five gallon containerized plants along the reclaimed channel. The 
plants would be spaced about five feet apart along each side. 

Amelanchier alnifolia Serviceberry 

CercocaI]Jus ledifolius Mountain Mahogany 

* To be detennined by future field tests and on-site seed availability. 

'Pt. 

liNCOJR1FOJRA TIED 
EFFECTIVE: 
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TABLE 3-2C 

MINESITE RECLAMATION -FINAL RECLAMATION 
SPECIES LIST AND SEEDING RATE 

SEED MIXTURE FOR THE DOUGLAS FIRIROCKY MOUNTAIN JUNIPER COMMUNITY 

SCIENTIFIC NAME 

GRASSES 

Elymus lanceolatus 

Elymus spicatus 

Poa secunda 

Stipa comata 

Stipa hymenoides 

Poa fendleriana 

FORBS 

Achillea millefolium 

Aster engelmannii 

Hedysarum boreale 

Linum lewisii 

Penstemon eatgnii 

APPENDIX 2·6 

COMMON NAME 

Thickspike Wheatgrass 

Bluebunch Wheatgrass 

Sandberg's bluegrass 

N eedle-and-thread 

Indian rice grass 

Muttongrass 

Yarrow 

Engelman Aster 

Northern Sweetvetch 

Lewis Flax 

Eaton's Penstemon 

29 

BROADCAST RATE 
#PLS LBS/ACRE 

2.0 

3.0 

0.4 

2.0 

2.0 

0.3 

0.1 

0.5 

1.5 

1.0 

0.5 

ItNCOlR1POlRA TIED 
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TABLE 3-2C (CONTINUED) 

TREES/SHRUBS 

Amalanchier utahensis Serviceberry 2.0 

Artemisia tridentata var. vaseyana Mountain Big Sagebrush 0.2 

Cercocarpus ledifolius Mountain Mahogany 2.0 

Pseudotsuga menziesii * Douglas Fir l.0 

SymQhoricamos oreoQhilus Snowberry 0.5 

TOTAL 19.0 

* Containerized plants of this species will also be planted at a rate of 300 plants/acre. If possible, 
plants would be inoculated with ectomycorhizae to promote growth. 

-
TINCOIRJPOJRA TIED 

EFFECTIVE: 
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TABLE3-2D 

MINE SITE RECLAMATION -FINAL RECLAMATION 
SPECIES LIST AND SEEDING RATE 

SEED MIXTURE FOR THE SAGEBRUSH/GRASS COMMUNITY 

SCIENTIFIC NAME 

GRASSES 

Elymus lanceolatus 

Elymus spicatus 

Hilaria j amesii 

Stipa hymenoides 

Stipa comata 

FORBS 

Achillea millefolium 

Hedysarum boreale 

Linum lewisii 

Penstemon palmeri 

APPENDIX 2-6 

COMMON NAME' 

Thickspike Wheatgrass 

Bluebunch Wheatgrass 

Galleta 

Indian Ricegrass 

Needle and thread grass 

Yarrow 

Northern Sweetvetch 

Lewis Flax 

Palmer's Penstemon 

BROADCAST RATE 
#PLS LBS/ ACRE 

2.0 

3.0 

2.0 

2.0 

2.0 

0.1 

4.0 

1.0 

0.5 

liNCOlRFOlRA TIEID 
EFFECTIVE: 
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03/01/99 

TABLE 3-2D (CONTINUED) 

TREES/SHRUBS 

Amalanchier utahensis Serviceberry 2.0 

Artemisia tridentata Big Sagebrush 0.1 

Ceratoides lanata Winterfat 1.0 

Chrysothamnus nauseosus Rubber Rabbitbrush 0.5 

Artemisia nova Black sagebrush 0.5 

TOTAL 20.7 

• 

TINCO~1?O~A TED 
EFFECTIVE: 

APR 01 1QOo 
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TABLE 3-3 

MINESITE RECLAMATION -INTERIM RECLAMATION 
SPECIES LIST AND SEEDING RATE 

INTERIM REVEGETATION SEED MIXTURE FOR 
TEMPORARY DISTURBANCE AT THE MINE SITE 

SCIENTIFIC NAME COMMON NAME 

GRASSES 

Elymus lanceolatus Thickspike Wheatgrass 

Elymus smithii Western Wheatgrass 

Poa pratensis Kentucky Bluegrass 

Stipa hymenoides Indian Ricegrass 

Elymus spicatus B luebunch Wheatgrass 

FORBS 

Medicago sativa Alfalfa 

Achillea millefolium Yarrow 

Artemisia ludoviciana* Louisiana sage 

Hedysarum occidentale var. canone Canyon Sweetvetch 

* Subject to availability 

BROADCAST RATE 
#PLS LBSI ACRE 

4.0 

4.0 

0.2 

3.0 

4.0 

3.0 

0.1 

0.1 

0.0** 

TOTAL 18.4 

* *Hedysarum occidentale var. canone (Canyon Sweetvetch) will b s r I UJQl 1 
as an interim revegetation measure and to propagate seed. The s eding rate ~~6 ~rmined by 
future field tests and on-site seed availability. I. 1 ~~-:l 

LP R O~ 
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TABLE 3-4 

REVEGETATION MONITORING SCHEDULE 

QUALITATIVE OBSERVATIONS 

YEAR 
2 3 4 5 6 7 8 9 10 

TYPE OF REVEGETATION 

Penn anent Revegetation X X X X X X X X X X 

Interim Stabilization X X X X X X X X X X 

Test PlotslField Trials X X X X X X X X X X 

QUANTITATIVE OBSERVATIONS 

YEAR 
2 3 4 5 6 7 8 9 10 

PARAMETER 

Cover X X X X X 
Frequency X X X X X 

Woody Plant Density X X X X X 

Productivity: 

Test Plots X X 

All Other Revegetation X X X 

.. -.--.----.--~-............ ~---

TINCCOlR?JPOIftA TIED 
EFFECTIVE: 
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ATTACHMENT 1 

LETTER FROM 
JBR ENVIRONMENTAL CONSULTANTS, INC. 

TINCOJR1PO~A TIED 
EFFECTIVE: 

APPENDIX 2-6 
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8160 South Highland Drive· Sandy, Ueah 84093 • (801) 943-4144 • Fax (80l) 942-1852 

January 14, 1998 

Jean M. Semborski 
Andalex Resources, Inc. 
Project Engineer 
P.O. Box 902 
Price, Utah 84501 

Re: West Ridge Mine Reclamation Plan 

Dear Ms. Semborski: 

At your request we have reviewed Appendix 5-6 of the above referenced mine plan. In this plan 
Andalex proposes an "experimental practice" relating to the handling of topsoil. ffiR employs more 
than 50 persons in five offices in Utah and Nevada and specializes in services to the mining industry. 
We have the expertise to review and comment on this plan because we have been providing 
reclamation consulting services to the mining industry in Utah since 1985, including work under the 
Utah regulations for coal mining. During this time, JBR has conducted environmental work at most 
of the coal mines in Utah and has written reclamation plans and specifications for numerous mined 

. land reclamation projects where the ffiR recommendations resulted in successful reclamation of the 
disturbed land. Your proposed West Ridge Mine reclamation plan was reviewed by myself and Mr. 
Barry Barnum, P .E. We each have more than 20 years of environmental experience in the mining 
industry and are very familiar with the construction and reclamation practices typically employed 
by the mining industry in Utah. 

Whereas the R645-301 Regulations normally require the removal and storage of topsoil from any 
area disturbed by mining, Andalex proposes, where possible, to protect the topsoil in-place by 
covering it with a geotextile material and then placing fill over the geotextile. Based on our review, 
the two primary issues with this plan are: 

1) Topsoil handled by this method would be compacted and removed from the surface 
environment for a number of years. Compaction and reduction of oxygen will probably 
cause a reduction in biological activity in the soil with ~ .~esulf Jiecrease.ill--the..¥iab:ililo/ 
of the soil micro fauna 

2) This plan also proposes leaving some imported fill 
growing medium to enhance reclamation results. 

Corporate Office • Sandy, Urah 
(80l) 943-4144 

Fax (801) 942-1852 

Cedar City, Utah 
(801) 586-8793 

Fax (80l) 586-7106 

Springville, Utah 
(80 n 489-7120 

Fax (80 1) 489-7129 

aterial ~. ~~ 
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J. Semborski Letter 
January 14, 1998 
Page 2 

Comments based on our review are as follows: 

1) The experimental practice of dealing with topsoil as proposed in the West Ridge Mine Plan 
has several factors to recommend it: 

2) 

3) 

A. This plan will result in less disturbance to the site both vertically and horizontally. 
Leaving topsoil material in place when possible obviously minimizes the depth and 
extent of excavation and disturbance and means that less disturbed area is required 
for topsoil storage. Since the area needed for topsoil storage is in addition to the area 
needed for operations, less topsoil storage means the overall disturbed area will be 
slightly less using this practice. 

B. Excavation and handling of topsoil material would nonnally be done by.heavy 
equipment By limiting the amount of handling and exposure of topsoil to equipment 
less chance there will be for contamination and diminution of the material. Our 
reference to contamination here applies to the inadvertent mixing of the topsoil with 
subsoil or other non-topsoil earth material that typically occurs during handling of 
topsoil with heavy equipment. Diminution of the topsoil volume can occur because 
removal of topsoil with heavy equipment may leave some topsoil in place resulting 
in a net loss of salvaged material. These two impacts apply to both the excavation 
of the topsoil as well as removing the soil from storage and redistributing it during 
reclamation 

C. For reclamation purposes the topsoil thickness and distribution, both horizontally and 
vertically, will be identical, or very nearly so, to pre-mining conditions. 

It is our opinion that the practice of protecting topsoil in-place may enhance reclamation 
success and result in post-mining conditions more closely resembling pre-mining conditions 
than the soil handling practices normally required by the regulations. This is especially 
appropriate in rugged terrain which makes topsoil handling by normal means difficult. 

Compaction of the buried topsoil is proposed to be mitigated by the addition of 
polyacrylamide (PAM) during reclamation. This will chemically open the soil for air and 
water penetration. The plan states that seeding will take place in the fall. Over the winter 
and early spring the combined effects of frost heave, moisture penetration, and burrowing 
animals will further loosen the soil. We expect that the combination of chemical opening, 
mechanica1100sening by seedbed preparation and animals, aaa.weathelilig~illt1fit1gnte me--
effects of compaction on the in-place topsoil. liN CO R1FO JRA TIED 

EFFECTIVE: 
Long-term burial of the topsoil could reduce the viabil ty of ~~~~ Theft!. ~3 ~ 
aspects to soil viability; inorganic and organic. The. inorg. . c com ~e ~ ould 
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not be significantly affected by burial, but the organic activity may be diminished in the 
buried topsoil. Three ways of promoting organic activity upon reclamation are: 

A. Sewage biosolids that are treated to maintain a high level of organic activity while 
eliminating pathogens can be added to soil away from the stream channel. The 
application ofbiosolids during seedbed preparation would promote organic activity 
in the exhumed topsoil as well as provide nutrients for vegetation. 

B. Topsoil supporting live vegetation should be organically viable and contain an 
abundance of natural micro fauna Small amoWlts of this active topsoil could be used 
to innoculate the buried topsoil during seedbed preparation. In fact this is the 
situation where topsoil is being handled according to the R645-301 Regulations. 
Topsoil which has been removed from disturbed areas is stored in topsoil piles, the 
exposed surfaces of which are vegetated. This vegetation maintains the viability of 
the top 1 or 2 feet of soil. The rest of the soil in storage becomes organically inactive 
because it is buried. Upon reclamation the organically active top part of the storage 
pile becomes mixed with the lower inactive material thereby inducing organic 
activity throughout all of the topsoil material. This method could be simulated at 
West Ridge by mixing some of the upper active topsoil, stored at the West Ridge site, 
into the exhumed topsoil during seedbed preparation. Or, organically active topsoil 
could be imported and added to the exhwned topsoil during seedbed preparation. 
Either of these alternatives should prove as effective in re-establishing organic 
activity in the buried topsoil as the conventional method of storing topsoil in large 
piles and maintaining organic activity in only a small portion of the stored material. 

c. Commercial bio ... amendments are currently available for restoring and promoting 
organic and micro faWlal activity in soils. By the time this site is ready for 
reclamation there may be additional bio-amendments available as technology in this 
field advances. Andalex has committed to analyzing soil conditions during 
reclamation and applying the best technology available at that time. 

In our opinion that use of one or more of the above described practices should result in 
topsoil viability similar to that resulting from current conventional topsoil storage practices. 
The commitment by Andalex to supplement the soil with the best technology available at the 
time of reclamation should result in a suitable topsoil for reclamation. 

4) It appears that the sequence and method of construetioftzand 1'eCi e 
West Ridge Mine Plan will enhance reclamation o~elM~~!iDPr -
mining conditions. The proposed method of seed prep8mtio~ing hand lab r 

to scarifY and incorporate the seed and fertilizer (if, ed) . e seed~~J propos 
fill removal sequence provides that a working ben h will b a~$wbb1~e s to are 
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being reclaimed. Such practices should result in optimal results while maintaining the 
stability of the soils. 

5) The mine plan proposes that a fibrous hydromulch and tackifier will be applied to the topsoil 
following seeding. The fiber and tackifier should be effective in controlling erosion until the 
establishment of a vegetative cover. 

6) We expect that the fill material proposed to be imported to the site and then disposed of 
underground during reclamation will be considered as "spoil" or overburden by the Division. 
R645-30 1-233 allows the use of overburden materials as substitute or supplement for topsoil. 
The proposal to leave some of the fill material on areas which were covered by rock and 
rubble pre-mining is consistent with the regulations. Since rock and rubble do not promote 
the growth of vegetation, the use of a substitute topsoil in these areas should enhance 
reclamation and post-mining land use. Any material proposed to be used as substitute or 
supplemental topsoil will need to be physically and chemically tested and determined to be 
suitable prior to its use in reclamation. 

7) The handling of topsoil as proposed in the West Ridge Mine Plan appears to qualify as an 
experimental practice which can be approved under the R645 Regulations. The proposed 

. practice is described in the mine plan (R645-302-212.100) and is a potential advance in 
reclamation technology (R645-302-212.200) as discussed herein. The variance requested 
as a result of implementing this practice is suspension of the requirement in specific areas 
of removing topsoil from disturbed areas and storing in piles as conventionally required by 
the R645 Regulations. However, there does not appear to be a need for a variance in 
performance standards since, in our opinion, reclamation success should be enhanced and 
performance standards can be met (R645-302-212.100). We believe that this proposed 
practice is as environmentally protective as conventional practices (R645-302-212.31 0), and 
that it will not reduce protection to public health and safety below that provided by R645-301 
(R645-302-212.320). 

We believe that reclamation and revegetation of the West Ridge Mine site should be readily feasible 
and can be enhanced and accelerated by the proposed experimental practice relating to the handling 
of topsoil. 

Thank you for calling on JBR to assist you with this project. If there are any questions or if we may 
be f further service please contact us. 'm 

D n nNc~~g~~TED 

~ AP R 011SQc 
Vice President 
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INTRODUCTION: 

WEST RIDGE MINE 
EXPERIMENTAL PRACTICE 

ANNUAL EVALUATION 
YEAR 2000 

November 2000 

In accordance with the permit, West Ridge Resources, Inc. is committed to evaluate the 
effectiveness of the experimental practice of topsoil and other soil resources at the site being buried 
rather than being salvaged. This submittal will provide the annual evaluation, as well as addressing 
questions and recommendations from the Division. 

EVALUATION: 

The in-situ topsoil was covered with a geotextile material, which was then covered with a 
bedding material. This material was then covered with imported and/or native fill, in accordance with 
the approved plan. Extensive revegetation efforts were completed in the fall of 1999, including 
hydro-seeding of slopes and hand-broadcast seeding and mulching on the test plots. Four test plots 
have been established and reseeded. In June, 2000 three Division representatives observed many 
grasses growing on three of the four plots. The fourth plot - Midfork soil storage area - was mainly 
covered with stinging nettle at the time. 

• This is the first year for the evaluation of the experimental practice, as well as the 

• 

revegetation. As a result no actual data is yet available to make a determination of success; however, 
since the approved topsoil protection procedures were carefully followed during construction and test 
plots are showing positive results, the evaluation of the experimental practice is positive and as 
expected. 

DESCRIPTION OF PRACTICE: 

In the letter of 8/4/00, the Division provided a list of questions to be answered in the 
evaluation of the experimental practice. In the letter of 10/23/00, the Division requested additional 
infonnation about construction of the mine site. In an effort to provide complete infonnation, each 
of the questions along with answers and additional infonnation is addressed below: 

1. How much was it necessary to change the channel configuration and remove rocks from 
the channel during construction? During reclamation, do you anticipate the channel will 
still be in basically the same condition as it was before construction as was planned, or 
will there be areas where it will be necessary to basically reconstruct the channel? 

During construction, the channel was changed very little. Rocks were left In.p1ace. In some 
places where there were large rocks, it was not 0 sih~t~j)~'W , -~ '-_' litile so voids 
would be filled. In these areas, the geotextile 6p.t~ t Aill, ~'!l10 fill tfe voids, 
and additional geotextile was put over the top 0 the c areas:-- r-..r(' \ 

~~~ ,3 2000 ()JI 
l ~\..Iv' 

\ 
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November 2000 

Upon reclamation, the channel is anticipated to be in basically the same condition as it was 
before construction. The intent was to preserve the geomorphology of the stream channel 
by following the channel configuration as closely as possible with the culvert installation. This 
was accomplished, per the approved plan. 

2. Was the soil sutface left basically intact, or was it necessary to move rocks and do more 
disturbance than we had planned? 

3. 

Prior to placement of the geotextile and bedding material, it was necessary to remove the 
large trees and bush within the area to be protected. After the trees were cut, the area was 
reflown to get very detailed and accurate maps. The photos do indicate some disturbance; 
however, this was the result of the logging operation where trees were cut and moved and 
the slash was burned. 

The soil surface was left intact. The geotextile was placed over rocks, twigs and remaining 
existing material as planned. There was no disturbance to the soil surface prior to placement 
of the geotextile material, except for that created during the removal of trees. 

In the plan, we anticipated there would be some soil compaction from the fill material, but 
how much was the soil compacted by vehicle traffic before starling to place the fill? 

There are places where the pre-existing road was in the bottom of the channel. According 
to Map 5-1 in the plan, approximately 900 feet of the channel was disturbed by the road 
through the bottom of the channel. In the photographs, this makes it look like the channel 
was graded and all the rocks were removed, but this was done before mine construction 
began. This is an area of compaction; however, this occurred prior to mine construction. 
When the channel is being reclaimed, this will be an area with no rocks. 

There was no additional soil compaction from vehicle traffic prior to placing the fill. The 
geotextile was laid by hand and covered with a bedding material prior to actual fill placement. 

4. How well did the geotextile hold up as you were placing fill on it? 

The geotextile held up very well during fill placement. The material was purposely sized to 
provide adequate strength to eliminate tearing or punctures during placement offill. 

5. Were there changes to the plan that need to be shown in the plan so there is record of 
them for reclamation? It is vital to have such records at the time of reclamation. 

There were no rocks moved from the channel. Instead, additional bedding material was 
brought in to cover the large rocks. The original plan had been to fill the pads with as much 
of the cut slope material as possible then make up the deficit with imported fill. Because extra 
bedding material was used, it was not necessary to import ~t~ov\(~'8 eutskmw=:Pil 
material. . '. ,. ~1 1\ EFF~~CTIVE~' . ~(j)' (/ 

\ 

r ((I 11R LDI 0~ •. " 1\ 'j~~lU 

t: r I 

There were no other changes to the plan. The approved pI was roll ~~~ _ a . h the 
exception of the use of extra bedding material verses impotted tirl. \,..y 

I L-~'''' 
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6. Is there any other information that may become important for future reclamation or 
evaluation of the practice? 

There is one area near the fan where the culvert was not placed in the channel. This was done 
according to the plan and is shown on cross-section 23+00 on Map 5-6A. In this area, 
geotextile was placed over the channel and fill put on top. The culvert was put in an area 
slightly west of the channel. 

There is no other information known at this time which may become important for future 
reclamation or evaluation of the practice. Soils and vegetation monitoring data will likely 
provide the best information for evaluation in the future. 

PROTECTION OF BURIED SOIL RESOURCES: 

West Ridge Resources, Inc. will establish an annual soils monitoring program, starting in the 
year 2000, to sample and determine if the mine pad areas affected by the coal are being acidified. The 
monitoring will be conducted as follows: 

(1) Samples will be taken from approximately 3" below the surface to a depth of 
approximately 6" at locations T-l , T-2 and T-3, shown on Plate 2-2; 

(2) Samples will be analyzed for acidltoxic-forming potential per Division guidelines; 
however, if the roof and floor samples in the right fork near the portals do not indicate 
any toxicity problems, the soils will only be tested for acid/base potential; 

(3) Sample results will be reported with the Annual Report for the mine; 

( 4) In the event acid conditions are detected on the surface, then further investigations 
and sampling will be conducted to determine if the acid leachate is permeating the 
fills. If such a condition is found, West Ridge Resources, Inc. will take corrective 
measures to protect the buried soil resources from additional acid leachate. Such 
measures will be discussed with the Division prior to implementation. 

'~.'-;._( I'R [Ji{) tlr J'1\ 181) 
I . '" ,I / 

... -EFFECTIV~:. j 
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Mr. Dave Shaver 
West Ridge Resources, Inc. 
P.O. Box 902 
Price, Utah 84501 

29 January 2002 

Dave, 

Ma}'o a." Auoci,,'es, Ie 
c .... .",.,.,. I. ",.,rogeology 

At your request, we have performed an investigation of the Grassy Trail Creek 
drainage in Whitmore Canyon in the vicinit}'i of the Whitmore LBA (Federal Lease 
UTU-78562). The purpose of this investigation is to determine whether an alluvial 
valley floor, as descnbed in Utah Coal Mining Rule R645-302-321, is present in 
the area. This letter report is to convey to y<>;u the findings of that investigation. 

To evaluate alluvial deposits, alluvial groun~watet' systems, soil types, and 
vegetation adjacent to Grassy Trail Creek, thr drainage was traversed in its entirety 
from above the Whitmore LBA area to the t~ of Sunnyside, Utah. The stream 
drainage was visited during both the springtime and fall seasons. Mayo and 
Associates (1998) conducted a comprehensive groundwater and surface water 
investigation of the WEST RIDGE pennit and adjacent area. The 1998 
investigation included a characterization of alluvial groundwater systems and 
groundwater-surface water interactions in the Whitmore LBA and adjacent areas. 
The findings of the 1998 investigation were incorporated into this alluvial valley 
floor detennination. Alluvial deposits in Whitmore Canyon are delineated on the 
geologic map of the Price 30' x 30' Quadrangle (W ciss and others, 1990, USGS 
Map I-~981) and in the WEST RIDGE MRP. The geometry of the CfU1yon walls 
and strt1lm channel were analyad using USGS 7.S-minutc topograplric maps. 
Channel characteristics including flood planes, stream terraces, rege~tion, and 
land use were evaluated using 2 .. meter resolution aerial photo~hs obtained from 
the USGS. ~ geologic, hydrologic, vegetative, and land use ~ta collected in 
this investig1n were evaluated in light of the State of Utah Coal Mining Rule 

710 East 100 North • Lindon, Utah 84042 • 801-796-0211 • Fax 801-~85-2387 
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29 January 2002 
Page 2_ 

R645-302-321 to detennine whether an alluvial valley floor is present in the 
vicinity of the Whitmore LBA and adjacent area. 1 

It is my professional opinion that an alluvial valley floor does not exist in the 
Whitmore LBA and adjacent area. This conclusion is based primarily on two 
considerations. First, the all~vial sediments in the LBA and adjacent area are of 
minor extent. Only minor 8.IJ1.ounts of alluvial material were observed in the region 
during our initial surveys. Lifewise, only a narrow band of alluvium adjacent to 
the stream channel has been fapped by WEST RIDGE, Resources. Weiss (1990) 
did not map alluvial material, in the area. The northernmost extent of the alluvial 
deposits mapped by Weiss (lP90) are located neartbe eastern edge of Section 17, 
Tl4S, RI4E, more than Yz mi~e downstream of the Whitmore LBA area. Because 
of the lack of significant alluvial deposits beneath the stream channel, alluvial 
groundwater systems are not kell developed in the area. Thus an alluvial valley 
floor that is supported by a sirficant alluvial groundwater system is not present. 

Seconq, the geometry of the qanyon walls and canyon bottom are not consistent 
with the presence of an alluvial valley floor. Particularly in the LBA area, the 
cany n walls in Wbitmore CJnyon are steep and the canyon bottom is1narrowa 
The yon bottom in most areas is less than SO feet across and the stream channel 

ed in the canyon bottoma Because of the steep canyon walls and the incised 
natur of the stream, the flood plane (as evidenced by terrace levels) ~ commonly 
only . few feet wider than the inner stream channel. In most location~, the 
bedrJck substrate underlying the thin alluvial veneer consists ofrockslofthe 
Colton Formation. The shales and mudstones of the Colton FOtmatio, generally 
do not convey water in significant quantities. Consequently, surface 'raters in 
Grassy Trail Creek and alluvial groundwater in the minor alluvial dewsits are 
limited to the region immediately surrounding the creek. As a ~ult ~fthese 
geologic conditions, a broad alluvial valley floor that could suppcp significant 
agricultural activities does not exist here. Likewise, sub irrigation of vegetation 
located outside of the stream channel and immedia,ly surrounding area does not 
occur. This is evidenced by the lack of phreatoph~e plant cqmmunities at 
significant lateral distances from the stream. Whil~ the streambanks along Grassy 
Trail Creek support trees and phreatophyte vegetati~n, most ofth~ region beyond 
the active stream channel is vegetated primarily with sagebrush, which is common 
Over most of the extent of the WEST RIDGE permit areBr I 

The determination that an alluvial valley floor is not ~t is supported by tbq 
lack of irrigated lands in Whitmore Canyon. No eVidencl of current or historic 
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irrigation of lands in Whitmore C~yon was observed. ~ecause of the lack of flat 
ground in the canyon, the potential for successful flood ~gation of the land seems 
remote. Additionally, the rocky soils and subsoils conmlon in the canyon bottom 
would likely Dot be conducive to agricultural use. I 

Sincerely, 

9t 
Erik C. Petersen, P .G. 
Senior Associate Hydrogeologist 
Wyoming PG-2966 

I 

el free to contact ~e. 'I.~~~ I 
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• INTRODUCTION 

An "experimental practice" for the protection of soil resources was designed and implemented at 

the W st Ridge Mine site. The experimental practice was designed to test the effectiveness of 

burying soils in-place rather than salvaging (removing) them and returning them at the time of 

final reclamation. The in-situ topsoil was covered with a geotextile material followed by bedding 

material to create working areas for surface operations of the mine. 

As cne means to monitor the buried soil resources, West Ridge Resources has committed to 

sampling mine pad areas in specific locations to determine whether or not they are being affected 

by coal and surface operations. In the document called West Ridge Mine Experimental Practice 

• ...: p,.,.'". , Evaluation 2000: Addendum to Appendix 2-6, page 4, it states that "an annual monitoring 

program, starting in the year 2000, to sample and determine if the mine pad areas affected by the 

coal are being acidified" . Number 2 on this same page states that "samples will be analyzed for 

acid/toxic-forming potential per Division guidelines .... " . In consulting with a soil specialist for the 

• 

State of Utah, Division of Oil, Gas & Mining (DOGM) prior to sampling in 2001 , it was 

determined that the most appropriate parameters to be analyzed on the mine pad areas were: pH, 

electrical conductivity (BC), sodium adsorption ratio (SAR) and calcium carbonate (CaC03). 

Moreover, it was determined that sampling should be done at the depth of 6-12 inches as opposed 

to 3 inches as stated in addendum cited above . 
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•• METHODS 

Soil samples were taken at the West Ridge Mine site in specified locations on September 11, 

2001 . Sample locations are shown on Map 2-2. A brief description of these locations follow. 

T1 

T2 

T3 

Located in the right fork, it was originally described to be 64 ft northwest of the 
Jersey Barrier in the center of the canyon. Because this location was so close to 
construction and where equipment was placed at the time, the sample was taken 
about 25 ft north of that location. 

Located in the left fork in the coal storage area, the sample was taken at the 
base of the dike in the center of the canyon. 

Located in the load-out area, the sample was take 54 ft uphill from the belt footer 
on the north side of the ditch. 

The soil samples were taken at a depths from 3 to 6 inches at the above-described locations. Soils 

• were analyzed at the Brigham Young University, Soil and Plant Analysis Laboratory. Parameters 

and laboratory methods used are shown below. 

pH 

ECe 

SAR 

Cae03 

• 

ASA Mono. No.9, Part 2, (2 ed), 1982. Method 10-3.2, page 171. Perform pH on 
saturated paste. 

Electrical conductivity reported as mmhos/cm 25°C. ' ASA Mono. No.9, Part 2, 
(2 ed), 1982. Method 10-3.3, page 172-173. 

Sodium Adsorption Ratio. Calculated from soluble Ca, Mg and Na. 

Method S-13.20. Acetic acid dissolution method. Western States Laboratory 
Proficiency Testing Program. Soil and Plant Analytical Methods. 1998 . 
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RESULTS 

The laboratory results indicated no problems were evident from the parameters analyzed. The 

results are shown on Table 1. The laboratory report has been included in the Appendix of this 

report. 

Table 1: Laboratory Results lor Soil Sampling at West Ridge Mine (2001) 

Sample No. pH EC 

T1 8.04 

T2 7.52 

T3 7.83 

Mean 7.80 

SDev. 0.26 

3 

SAR 

6.20 2.19 

2.70 0.74 

4.20 1.94 

~.37 1.62 

1.76 0.78 

CaC03 

19.21 

5.10 

15.00 

13.10 

7.24 
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Date : 89-21-2Ul 
hltl 19:51114 
Castolu t u 
!!l!pbonel 489-6937 

BRIGHAM YOUNG UNIVERSITY 
Soil and Plant Analysis Laboratory 

255 WIDB 
Provo~ UT 84602 

370-[147 
Benson Agriculture and Food 

Ir)$titute 
It. lebo 5cieQtlt1c 

Agronomy and Horticulture 
Department 

Name~~~~~ ____________________ _ 
P.O. 801 331 

SOIL TEST REPORT 
AND 

RECOMMENDATIONS 
Street ___________________________ _ 

SpriD9,1l1e Ut 84663 

Sta te 

Sample Crop to be % % i % 

I 
Soil 

I Cation % I pH I : 

I Exc hange Organ ic I i Identification Grown Sand Silt Clay Texture I ! meq 11 OOg Matter 
, 
in htina 1. 52 
: 

Soi l Test Results Very 
Low Low Ade- i High 

quate ' 
Very 
High Recommenda ti ons 

Nitra te-N itrogen i : i i 
_ _ _ ~P~_N ___ -+--_ __ +--_+---~ ____ :.----J--~I-__ - ---

I 
I 

Phospt orus 
ppm P 

Potassium 
ppm K 

Sa In: y-E ~e 
- l'Js,' cm 

2.78 

. ____ ---l 

i I 
I 

. , ----i- I 
.. --- ----r- ---:--- ---- ------ -----1 

! no nlinity prahl!. I 
-------------+-- - - --+---+- _._-- - - - . __ . __ L. _ _ ...:...-_ I -_ .. _ ----- - --_ .\ 

C 1 1 a C III 
PPI{ Ca 

:la9DUiul 

l PPI Ig 

'50diDl 
PPI h 

.50diul Adaorption latio 
su 

i 
I 

I 

I 
! 

369 39 , 
I i 

-----... ----~--r-------------------

356.41 I i 
I 

I 

I I 

83 . 36 
I 

---~ 

I 
I , 

t 74 I J I no sodhi batard ! 
I,I ! j II 

I I ' I -~-------- -1 

_ _ %_c_a_C_0_3 ______ ~i -5-.-1-0-~--~--~---I--41----~1 _n_o_a_c_i_d_p_r_o_b_l_em ___ _____ ~ 
I I I I ! 

NOTES: 

INCO 
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Date: B-21-litl 
!ilel 19151141 
Caltol!r t u 
!elephomel '89-'937 

BRIGHAM YOUNG UNIVERSITY 
Soil and Plant Analysis Laboratory 

255 WIDB 
Provo , UT 84602 

Benson Agriculture and Food 
Institute 

It. lebo ScieDtific Name _____________________ _ 

P.O. BOI 331 Street _______________ _ 

SpriD9yl11e Dt 
State 

Sample Crop to be 
Identification Grown 

I 

1!3 
I 

latina 

Soil Test Results 

84663 
lip 

pH 

7.83 

I 
I 

I 

Very 
Low 

% 

378-2141 

SOil TEST REPORT 
AND 

RECOMMENDATIONS 

I i 
I % % I 

i Sand i Silt Clay 
I I T-

Low I 
Ade- High Very 
quate I High 

i ; " ',' 

Soil 

Agronomy and Horticulture 
Department 

, 
Cation % I 

Texture Exchange Organic 
meq/100g Matter 

Recommendations 

I 
I 

. Nitrate-Nitrogen I 

. _ __ p_p_m_N ____ ----i ____ ~ __ _J_ __ _t_ _, __ __ j __ -L-- ____________ : 
I i . Phosphorus I 

ppm P i I 

Potassium 
ppm K 

+ 1 
-----------.-----~---_i_---7""--.-- . -- ---. ----,-

! 
I 

Salin ity-ECe 
mmhos / cm 

L28 

521.31 Calciua 
PPX Ca 

-~----------r--------:---- -----_ .-

llaqDuiUl 
PPJ Kg 

Sodial 
PPK II 

Sodlal ldsarptia~ iatio 
SAl 

7. CaC03 

NOTES: 

I 

I 
, 

t 
I , 

243.88 

2H.88 
I I 

I 
1.94 I 

! , 
I 
I 

: 
15.00 

I 

I I 

saliDity a proble. for seDsittYe crops ! 

---~---------------l 
I 

I I 

I 

I -- I 
I ! I : i DO Iodin baurd 
I ! 

I ! I -t---- I 
I 

I 

~ I 

1_ - 1 
no acid problem 

I 
.J I 
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Date : 19-21-2&11 
file: UISIIU 
Cllltoaer • U 
T!l!pbonel '89-"37 

BRIGHAM YOUNG UNIVERSITY 
Soil and Plant Analysis Laboratory 

255 WIDB 
Provo. UT 84602 

Benson Agriculture and Food 
Institute 

It. lebo Scientific Name ______________________________ _ 

P.O. 101 337 Street ______________________ _ 

SpriD9Y111e 
Cuy 

Sample 
i Identification 

~ T1 
; 

Soi l Test 

It 
State 

Crop to be 
Grown 

IaU,u 

Results 

at"3 
Zip 

pH 

8.14 

Very 
Low 

318-2141 

% 
Sand 

SOIL TEST REPORT 
AND 

RECOMMENDATIONS 

% i % 
Silt Clay ____ L 

Low 
Ade
quate 

High Very 
High 

Soil 

Agronomy and Horticulture 
Department 

Cat ion % 

I Exchange Organic Texture meq / 100g Matter 

I 

Recommendations 

I 

I 
1 : 

1 Nitrate-Nitrogen I 
1 ppm N I 

1- ----------r-----4----~--+---~---t----~-------------------! 
I 
I 
I 

: Phosphorus 
i ppm P 

; 
I _ 
i PotassIum 
1 ppm K 

i ! 
I 
I 

- - ______ 1 

I :~s-a-ll_i~-'-E-~-~-os-/-c-m------~li --'-.2-8--~---~----+I----_~~ -I~I~-~-~;~~~~nuttl"'~~ 
I m.lI I i I 

; 1.1~~~1~~ I 11.11 i i i I 
----~-----------r!1 --------+---~--~II---- /1 I: 

! CalciUl 
PP! Ca 

- Sodhi 215.81 
PPI h ! Ii !! 

-! S-04-1-U-1-4-IO-rp-t-1o-n-l-lt-lo--~--2-.1-9--t----+--I----;1---- --- - --- ~-r-

; 511 1 

i % CaC03 19.21 

! 

I 
NOTES: 

no Iodin buard 

no acid problem 
! 

i 
! 
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APPENDIX 2-9 

TOPSOIL ANALYSIS 
(COLORADO ANALYTIC LABORATORIES) 
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TOPSOIL ANALYSIS 
COLORADO ANALYTIC LABORATORIES (2003) 
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SOIL CHEl\1ISTRY TESTS 

BACKFILL & TOPSOIL 

Agapito Associates, Inc. 

Ie 

Oiv. o! 0 I 



LABORA TORY ANALYSIS REPORT 

REPORT TO: KERRY REPOLA LAB NO: 12419 

DATE RCVD: 1117/03 

COMPANY: ADVANCED TERRA TESTING, INC. 
833 PARFET STREET 

REPORTED: 2/7/03 

LAKEWOOD, CO 80215 P.O. #: VERBAL 

PROJECT: 460-03 WESTRIDGE MINE AGAPITO ASSOCIATES 

METHOD MIN. REPORTING 

PARAMETER REFERENCE UMIT UNITS 

TEXTURE-HYDROMETER USDA I PERCENT 

pH (PASTE) SSSA 0.1 UNITS 

ELECTRJCAL CONDUCTIVITY SSSA 0.1 MMHOS/CM 

TOTAL ORGANIC CARBON WESTERN ST A TES 0.01 PERCENT 

M ADSORPTION RATIO USDA 0.1 UNITS 

ENT SATURATION SSSA 0.1 PERCENT 

BLE SELENIUM SSSA 0.05 PPM 

A AILABLE BORON SSSA 0.1 PPM 

CaC03 WESTERN STATES 0.1 % 

K-FACTOR (Kr) USDA 0.1 UNITS 

REFERENCES: 
SSSA = "METHODS OF SOIL ANALYSIS; PART 3"; SOIL SCIENCE SOCIETY OF AMERICA"; 

AGRONOMY; 2nd EDITION, 1986; A. KLUTE 
ASA2 = "METHODS OF SOIL ANALYSIS, PART 2"; ASA No.9 AMERICAN SOCIETY of 

AGRONOMY; 2nd EDITION, 1982; A. L. PAGE 
USDA60 = "DIAGNOSIS and IMPROVEMENT of SALINE & ALKALI SOILS"; USDA 

HANDBOOK 60; UNITED STATES SALINITY LABORATORY STAFF; 
2nd EDITION, 1969; L.A. RICHARDS 

Page 1 of 4 

o TE 

~ 240 South Main Street / Brighton, Colorado 80601-0507 / 303-659-2313 
\.1 Mailing Address: P.O. Box 507 / Brighton, Colorado 80601-0507 / Fax: 303-659-2315 



ADVANCED TERRA TESTING, INC. 

KERRY REPOLA 
PROJECT: 460-03 WESTRJDGE MINE AGAPITO ASSOCIATES 

HYDROMETER RESULTS-TEXTURE 

SAMPLE ID 
BACKFILL COMPOSITE 
TOPSOIL COMPOSITE 

BDL == BELOW DETECTION LIMIT 
PPM = PARTS PER MILLION 

SAND (%) 

56 
44 

MEQI100G == MILLIEQUIVALENT PER 100 GRAMS 
MEQIL == MILLIEQUIVALENT PER LITER 

SILT (%) 

30 
36 

Page 2 of 4 

CLAY (%) 

14 
20 

USDA 
TEXTURE 
SANDY LOAM 

LOAM 

I C 

% SA TURA TION 
24.3 
37.7 

A 240 South Main Street / Brighton, Colorado 80601 ~0507 / 303-658-2313 
\.;) Mailing Address: P.O. Box 507 / Brighton, Colorado 80601-0507 / Fax: 303-658-2315 



ADVANCED TERRA TESTING, INC. 

KERRY REPOLA 
PROJECT: 460-03 WESTRIDGE MINE AGAPITO ASSOCIATES 

SAJ\1PLE ID 
BACKFILL COMPOSITE 
TOPSOIL COMPOSITE 

BDL = BELOW DETECTION LIMIT 
PPM = PARTS PER MILLION 

pH-paste 
(units) 

7.8 
7.8 

NIEQ/ j OOG ~ MJLLIEQUIV ALENT PER 100 GRAMS 
MEQIL = MILLIEQUIVALENT PER LITER 

Elec. Conductivity 
(mmhos/cm) 

6.84 
0.68 

Page 3 of 4 

Soluble Available Total Organic 
Selenium (QQm) Boron (QQm) Carbon (%) 

0.] 1 0.98 0.5 
0.11 0.47 1.2 

0;:/. of '1, C 

A 240 South Main Street / Brighton, Colorado B0601-0507 / 303-659-2313 
'-, Mailing Address: P.O. Box 507 / Brighton, Colorado 80601-0507 / Fax: 303-659-2315 



ADV ANCED TERRA TESTING, INC. 

KERRY REPOLA 
PROJECT: 460-03 WESTRlDGE MINE AGAPITO ASSOCIATES 

LIME 
SAMPLE ID (% CaC03 EQUIV .) Kr(UNITS) 

BACKFILL COMPOSITE 19.2 0.32 
TOPSOIL COMPOSITE 3.3 0.38 

BDL = BELOW DETECTION LIMIT 
PPM = PARTS PER MILLION 
MEQI1 DOG;;:; M1LL-1EQUIV ALENT PER 100 GRAMS 

MEQIL = MILLIEQUIVALENT PER LITER 

<-------------------SOL U B LE-----------------> 
CALCIUM MAGNESIUM SODIUM 

(meq/L) 

96.7 
14.8 

(meq/L) 

19.7 
4.0 

Ie 

(meq/L) 

62.9 
2.3 

O'v, of Oil, 2.S 

Page 4 of 4 

SAR 
(UNITS) 

8.2 
0.8 

A 240 South Main Street / Brighton, Colorado 80601 ~0507 / 303~659-2313 
'-, Mailing Address: P,D. Box 507 / Brighton, Colorado 80601 ~0507 / Fax: 303-659-2315 



~ ........ ~ [olorado Anal!dtical 
"Laboratories, Inc. 

LABORATORY ANALYSIS REPORT 

REPORT TO: 

BILL TO: 

KERRY REPOLA 

ADV ANCED TERRA TESTING 
833 PARFET STREET 
LAKEWOOD, CO 80215 

PROJECT: 460-03 WESTRlDGE MINE AGAPITO ASSOCIATES 

METHOD MIN. REPORTING 

PARAMETER REFERENCE LIMIT 

ACID/BASE POTENTIAL SOBEK: 

NEUTRALIZA TI ON POTENTIAL method 3.2.3 0.1 

TOT AL SULFUR method 3.2.4 0.1 

Til OOOT = TONS CaC03 per 1000 TONS SAMPLE 

REFERENCES: 

LAB NO: 12419 

DATE RCVD: 1/17/03 

REPORTED: 217/03 

P.O. #: VERBAL 

UNITS 

TIlOOOT 
TII000T 

. SOBEK = "FIELD & LABORATORY METHODS APPLICABLE TO OVERBURDENS & MINESOILS"; 
EPA-600/2-78-054; USEPA; 1978; A. A. SOBEK 

Ie 

. u r iI,G r> 
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KERRY REPOLA 
ADV ANCED TERRA TESTING 
LAB NO: 12419 
460-03 WESTRlDGE MINE AGAPITO ASSOCIATES 

2/7/03 

SAMPLE ID 
BACKFILL COMPOSITE 
TOPSOIL COMPOSITE 

*NON TOXIC pH value 

TOTAL SULFUR 
(PERCENT) (Til OOOT) 

0.303 9.5 
0.044 1.4 

TOTAL CARBONATE 
(NEUTRALIZATION POTENTIAL Til OOOT) 

191.8 

: . of 0" C J 

ARE CONSIDERED NON TOXIC IF THE pH IS ABOVE 4.0 AND THE ACID BASE POTENIAL BASED ON THE PYRITIC SULFUR (OR 

ULFUR) IS GREATER THAN -4. ABP BASED ON TOTAL SULFUR REPRESENTS A WORST CASE CONDITION 

NOTE: NON TOXIC MEANS NON ACID FORMING. 

TOXIC MEANS POTENTlALL Y ACID FORMING. 

Page 2 of 4 

pH 
(UNITS) 

7.8 
7.8 

lit 240 South Main Street / Brighton, Colorado 80601-0507 / 303-658-2313 
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Y REPOLA 
ADVANCED TERRA TESTING 
LAB NO: 12419 
460-03 WESTRlDGE MINE AGAPITO ASSOCIATES 

2/7/03 

SAMPLE JD 
BACKFILL COMPOSITE 
TOPSOIL COMPOSITE 

TOTAL SULFUR 
ACID BASE POTENTIAL 

(T/ IOOOT) 

182.3 
31.9 

COMMENT* 
NON TOXIC 
NON TOXIC 

Div. of 0:1, ... 

• SAMPLES ARE CONSIDERED NON TOXIC IF THE pH IS ABOVE 4.0 AND THE ACID BASE POTENIAL BASED ON THE PYRITIC SULFUR (OR 

SULFUR) IS GREATER THAN -4. ABP BASED ON TOTAL SULFUR REPRESENTS A WORST CASE CONDITION 

NOTE: NON TOXJC MEANS NON ACID FORMING. 

TOXIC MEANS POTENTIALLY ACID FORMING. 

Page 3 of 4 
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Y REPOLA 
ADVANCED TERRA TESTING 
LAB NO: 12419 
460-03 WESTRJDGE MINE AGAPITO ASSOCIATES 
2/7/03 

PYRITIC SULFUR 
SAMPLE ID (PERCENT) (T/IOOOT) 

BACKFILL COMPOSITE 
TOPSOIL COMPOSITE 

PYRlTIC SULFUR 
ACID BASE POTENTIAL 

(T/IOOOT) COMMENT 
NON TOXIC-based on TS 
NON TOXIC-based on TS 

0' 1. of 0;1, C , 

·SAMPLES ARE CONSlDERED NON TOXIC IF THE pH IS ABOVE 4.0 AND THE AClD BASE POTENIAL BASED ON THE PYRITIC SULFUR (OR 

SULFUR) IS GREATER THAN -4. ABP BASED ON TOTAL SULFUR REPRESENTS A WORST CASE CONDITION 

NOTE: NON TOXIC MEANS NON ACID FORMING. 

TOXIC MEANS POTENTIALLY ACID FORMING. 

Page 4 of 4 
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CORROSION TEST SUMMARY 

lient: Agapito Associates 
Location: Project #460-03 

SR 
ecked by: Ol'/Yl 

FileName: AOZ01234 

I 
Sample 10 

Composite 
8ackfill 

1,2,3,4,5 

I Temperature I 
(deg C) 

25 

Job Number: 
Date Tested: 

pH 

7.9 

I 

2452-08 
01-22-03 SJG 

D· . of 0.1, C. 

ADYAHCfD TfRR~ Tf~TIHG, inc 
Date: 01/23/2003 
Date: t9( /? 7b 2 
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