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@/_—% Canyon Fuel Sufco Mine
S Hyazs e

A Subsidiary of Arch Western Bituminous Group, LLC 597 South SR24

9/\ Salina, Utah 84654
(435) 286-4400
Fax (435) 286-4499

May 21, 2013

Permit Supervisior

Utah Coal Regulatory program

Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
PO Box 145801

Salt Lake City, UT 84114-5801

Re: Expansion of Lift #5 at Waste Rock Disposal Site
Dear Sirs:

Please find enclosed with this letter an amendment to the Sufco Mine Permit to revise the area of Lift #5 at
the Waste Rock Disposal Site. We have included three redline/strike out copies of the text and 3 copies of
the maps associated with this amendment.

We are planning to expand the area of Lift #5 to the west of the existing lift boundary. This expansion will
require removal of growth medium/topsoil from approximately 0.53 acres. Ditch No. 1 will be moved to the
perimeter of the expanded lift and will be constructed to the currently approved design calculations. The
concrete of the existing Ditch No. 1 will be broken up and left in place, to be covered with waste rock.
Undisturbed Diversion No.2 will be moved closer to the hillside on the west and will be constructed to the
currently approved design.

During the construction of the expansion, subsoil which was previously deposited during a storm which
breeched a berm surrounding the existing subsoil pile will be collected and replaced on the existing pile.
Division No. 2 will be redefined in the area following the removal and replacement of the subsoil materials.

The expanded Lift #5 will be constructed and maintain as written in the currently approved permit.

In addition, we have addressed some deficiencies from Priscilla Burton associated with the as-built for the
subsoil and topsoil storage piles at the waste rock site.

If you have questions or need addition information please contact Vicky Miller at (435)286-4481.

CANYON FUEL COMPANY

SUFCO Mine

Kenneth E. May
General Manager

Encl.
RECEIVED
cc: DOGM Correspondence File File in: _
%ﬁ;ﬁde""a‘ MAY 2 8 2013
Daté Fﬁﬁi’fg‘&b 48, (3c04L /000D L DIV. OF OIL, GAS & MIING
P GOVIPLAN.ORGIDOGMMRPT3 Waste Rock I'xpansion Submittal:Coverl etter.doc 1

Sufco Mine



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change New Permit ] Renewal [ ] Exploration[ ] Bond Release [ ] Transfer [ ]

Permittee: CANYON FUEL COMPANY, LLC
Mine: SUFCO MINE Permit Number: C/041/0002
Title: Revisions to Waste Rock Disposal Site to Expand the Area of Lift #5

Description, Include reason for application and timing required to implement:
Modification of the Monitoring & Mitigation plan for the South Fork Quitchupah 3R2S portion of the stream channel.

Instructions: If you answer yes to any of the first eight questions, this application may require Public Notice publication.

X]Yes| |No 1. Change in the size of the Permit Area? Acres: Disturbed Area: __ 0.53 increase [_] decrease.
[ 1Yes[XINo 2. Is the application submitted as a result of a Division Order? DO#

; Yes[X]No 3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
[ ]Yes[X]No 4. Does the application include operations in hydrologic basins other than as currently approved?

[ ]Yes[XINo 5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?

[ ]ves[X]No 6. Does the application require or include public notice publication?

Z Yes ; No 7. Does the application require or include ownership, control, right-of-entry, or compliance information?

| | Yes[X|No 8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

|| Yes[X[No 9. Is the application submitted as a result of a Violation? NOV #

|| Yes[X]No 10. Is the application submitted as a result of other laws or regulations or policies?

Explain:

Yes[XINo 11. Does the application affect the surface landowner or change the post mining land use?

Yes[X]No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
Yes[X]No 13. Does the application require or include collection and reporting of any baseline information?

Yes[X]No 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

Yes[ |No 15. Does the application require or include soil removal, storage or placement?

Yes[X]No 16. Does the application require or include vegetation monitoring, removal or revegetation activities?

No 17. Does the application require or include construction, modification, or removal of surface facilities?

Yes| |No 18. Does the application require or include water monitoring, sediment or drainage control measures?

Yes| [No 19. Does the application require or include certified designs, maps or calculation?

Yes [X|No 20. Does the application require or include subsidence control or monitoring?

Yes | X[No 21. Have reclamation costs for bonding been provided?

Yes [X|No 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

Yes [X]No 23. Does the application affect permits issued by other agencies or permits issued to other entities?

Yes[X]No 24. Does the application include confidential information and is it clearly marked and separated in the plan?

Please attach three (3) review copies of the application. If the mine is on or adjacent to Forest Service land please submit four
(4) copies, thank you. (These numbers include a copy for the Price Field Office)

OO XTI
<
]

[ hereby certify that [ am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information
and belief in all respects with the laws of Utah in reference to commitments, undertakings, and obligatjops? herein.

KENNETH E. MAY GENERAL MANAGER S -Z//J
4

Print Name Position Date Signature (Right-click above choy(ccrlil‘y then have notary sign below)

JACQUELYN NEBEKER

ll‘\v!. e | <

(M LON |

) \
Subscribed and sworn to before me this </ \ day of

&

Notary Public: 1777 & ¢ . Uha Ay N N ) . state of Utah. Notary Public
y A ! ) State Of Utah
y commission Expires: ; } - .
Commission Number: . ! ss: My COMMISS{OH‘ EXP"ES 3/24RUIS
Address: ) Commission# 606049
City: State: Zip: }
For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining

Number:

Form DOGM- C1 (Revised December 10, 2007)




APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: Canyon Fuel Company, LLC
Mine: Sufco Mine Permit Number: C/041/002
Title: Revisions to Waste Rock Disposal Site to Expand the Area of Lift #5

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
O Add [ Replace [J Remove M&RP
[JAdd [XReplace []Remove Chapter 1, Page 1-12 in Volume 1
[JAdd [ Replace []Remove Chapter2, Pages2-19 & 2-20 in Volume 1
Add [JReplace []Remove _Chapter 2, Appendix 2-3

[JAdd [XReplace [JRemove Chapter 7, Page 7-63 in Volume 2
Volume 3 - Waste Rock Disposal Site, Pages WRDS 1-1 thru 1-3, 2-1 thru 2-10, 3-4, 3-5,
[JAdd [XReplace []Remove 3-12,3-13,4-1and 4-2

[ Add X Replace [ Remove  Volume 3 - Waste Rock Disposal Site, Map 1, Map 2, Map 4
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [CJReplace []Remove
[[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
(OJAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[ Add [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining
Mining and Reclamation Plan.

5/21/2013

Form DOGM - C2 (Revised March 12, 2002)
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GENERAL CONTENTS



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)

4. Vertical extent of mine workings Surface to 2,000 feet deep

(Life of mine)
The anticipated total acreage to be affected during the five years of operation by underground
mining activities is 1,500 acres. The estimated number of total surface acres to be affected over

the entire mining operation is 48-43249.136 acres.

PERMITTED ACTUAL AREA

DISTURBED CURRENTLY
AREA DISTURBED TO
BOUNDARY BE RECLAIMED SITE DESCRIPTION
30.210 17.405 Mine Site, East Spring Canyon
0.967 0.39 Spring Collection Field, Convulsion
Canyon
0.220 0.075 Pump House, Convulsion Canyon
0.784 0.40 Leach Field, Convulsion Canyon
1.595 0.193 Water Tank, East Spring Canyon
0.286 0.017 3 East Portals
1.774 0.70 4 East Portals
0.302 0.017 South Portals
0.396 0.017 Quitchupah Portals
0.287 0.18 Link Canyon Substation No. 1
0.245 0.12 Link Canyon Substation No. 2
0.380 0.18 Link Canyon Portal
46-98611.690 4623 10.76 Waste Rock Disposal Site
0.000 0.00 North Water Mitigation Area
0.000 0.00 Quitchupah Fan and Shaft Site
4843249.136  29:924 30.454 Totals

The legal description of the SUFCO permit area:

Mine Site Facility, Water Tank, South Portals, Spring Collection Field, Pump House, Pipeline,
Leachfield (Approximately 64.403 acres)
T.22S.,R. 4 E., SLBM, Utah
Section 12: A Portion of the following:
E1/2NW1/4, SW1/4NW1/4NE1/4, S1/2
Portals - 3 East, 4 East, Quitchupah and Link Canyon, Link Canyon Substation No. 1 and No. 2
(Approximately 3.368 acres)
T.21S.,R. 5 E., SLBM, Utah
Section 26: A Portion of the following:
SE1/4SW1/4SW1/4NW1/4, E1/2NW1/4NW1/4SW1/4
SE1/4NE1/4SW1/4SW1/4
Section 29: A Portion of the following:
NW1/4NW1/4SW1/4SE1/4, NE1/4ANW1/4SE1/4SW1/4,
NE1/4NE1/4SE1/4SW1/4

1-12
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SOILS



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)

barbwire fence, and revegetated with a quick growing vegetative cover (standard seed mix in
section 3.4.1.2 minus the shrubs and trees) to control erosion. The surface of the topsoil pile will
be pitted to reduce runoff and erosion. This soil will not be moved or disturbed until it is required

for redistribution during final reclamation.

Topsoil from the Link Canyon Substation No. 1 will be placed and stored on the outslope of the
pad. This storage area will be protected with berms and/or silt fences, a three-strand barbwire
fence, and revegetated to control erosion. This soil will not be moved or disturbed until it is

required for redistribution during final reclamation.

Soil from the Link Canyon Substation No. 2 will be placed in a soil stock pile located at the south
end of the pad area. The storage area will be protected with berms and/or silt fences, a three
strand barbwire fence, and revegetated to control erosion. This soil will not be moved or disturbed

until it is required for redistribution during final reclamation.

Soil from the Link Canyon Mine Portal area will be placed in a topsoil pile located south of the
disturbed portal pad area out of the floodplain (Plate 5-2F). The storage area will be protected by
installing a topsoil storage sign at the base of the pile, berms and/or silt fences, a three strand
barbwire fence, and protected from wind and water erosion by surface pitting the stockpile to retain
moisture and reduce erosion and by being revegetated with a quick growing vegetative cover
(standard seed mix in section 3.4.1.2 minus the shrubs and trees) to control erosion. This soil will
not be moved or disturbed until it is required for redistribution during final reclamation. The surface
of the topsoil pile will be pitted to reduce runoff and erosion. Vegetation removed during site

construction, such as sage brush and other woody plants, will be placed on top of the pile.

Excess subsoil associated with construction of a run of mine coal stockpile and the West Lease
portal tunnel development is stored at SUFCO Mine's 40-acre waste rock disposal site (see Section
3.1.6 of Volume 3 of this M&RP). This material is segregated and will be available for fill during
the reclamation phase of the mine site if needed. About-4166-A total of 756.4 cubic yards of
topsoil are stored immediately west and to the east of the subsoil pile. This material represents the

upper 2412 inches of topsoil removed prior to placing the subsoil. This material is stored and

2-19



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)

protected as described in Section 3.1.6 of Volume 3 of this M&RP. This topsoil is reserved to
reclaim the subsoil storage area. The substation binwall has 2,160 cubic yards of subsoil material
and 5,300 cubic yards of road base and there is 11,364 cubic yards subsoil material stored at the
waste rock site for a total of 18,824 cubic yards that will be available for use as subsoil material

during final reclamation of the minesite facilities pad site.

2.3.2 Topsoil and Subsoil Removal

2.3.2.1 Topsoil Removal and Segregation

All topsoil thicker than 6 inches will be removed as a separate layer from the subsoil, segregated,
and stockpiled separately. Topsoil less than 6 inches thick will be removed according to Section
2.3.2.3. Howeuver, in the areas of the Link Canyon Substation Nos. 1 and 2 pads, all soil will be
removed and stored in one area as a single soil resource. At substation pad No. 1, the maximum
projected volume of topsoil salvage based on the soil survey depth of 20 inches and the projected
topsoil salvage area of 0.08 acres is 224 cubic yards. The salvaged topsoil will be removed as a
separate layer, segregated and placed on the south end of the pad outslope. The remaining
excavated material in the deeper cuts will be used as fill material for the access road and the north
end of the substation pad. At substation No. 2, the volume of soil projected to be removed is 118
CY.

2.3.2.2 Poor Topsoil
Topsoil that is of an insufficient quantity, or of poor quality (for sustaining vegetation) will be
removed as a separate layer and segregated. Such operations will be done with approval of the
UDOGM, and in compliance with R645-301-233.100 (Section 2.3.3.1).

2.3.2.3 Thin Topsoil
Topsoil to be removed that is less than 6 inches thick will be removed with the immediately
underlying unconsolidated materials (up to a total of 6 inches). This material mixture will be treated

as topsoil and stockpiled together without any horizon segregation.

2.3.2.4 Minor Disturbances Not Requiring Topsoil Removal

2-20
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Inter-Mountain Laborateries, Inc.
A 1673 Terra Avenue, Sheridan, Wyoming 82801 .
~ ot
! m I ph: (800) 828-1407  fax: (307) 672-6053

INTER-MOUNTAIN LABS

July 16, 2010

Mr. Leland Roberts
Canyon Fuel Company
Sufco Mine

597 South SR 24
Salina, Utah 85654

Dear Leland:

Enclosed are the results for samples our laboratory received on June 15, 2010. The analyses were completed
according to Utah "Guidelines for Management of Topsoil and Overburden for Underground and Surface Coal
Mining."

Feel free to contact me at your convenience if you have any questions or concerns.

Sincerely, '

W/A/&@w\

Karen Secor
Mining Soils

xc: File
Encl
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CHAPTER 7

HYDROLOGY



Canyon Fuel Company, LLC Mining and Reclamation Plan

SUFCO Mine

December 20, 1991 (R 05/21/13)

3 East portals, and Quitchupah portals have sediment control consisting of routing
runoff from disturbed areas into the mine with berms and insloping. The runoffis then
treated using in mine settling ponds prior to discharge through approved UPDES
points. The disturbed area associated with the South portals is 0.017 acre. The
disturbed area associated with the 3 East portals is 0.017 acre. The disturbed area
associated with the Quitchupah portals is 0.017 acre. A calculation demonstrating
the insignificance of the inflow of surface water into the mine is included in Appendix
7-16.

During construction of the new overflow pond sediment from the disturbed area will be controlled by
the use of containment berms and silt fencing.

Several alternate sediment control areas are defined within the mine site and are listed below (see
Plates 5-2B,C,D,E,&F):

The original substation pad area and fire water tank above the office building. The
sediment controls include a graveled pad area and silt fences. The disturbed area is
0.324 acre.

The topsoil stockpile near the mine site primary sedimentation pond. The sediment
control consists of containment berms and silt fencing. The disturbed area is 0.105
acre.

The topsoil stockpile near the mine site overflow pond. The sediment control consists
of containment berms and silt fencing. The disturbed area of the overflow pond
topsoil stockpile is 0.141 acres.

The subsoil, topsoil and sedimentation pond topsoil stockpiles at the waste rock
disposal site. The sediment controls include containment berms and silt fencing. The
disturbed area of the subsoil and topsoil stockpiles is 8-511.24 acre. The disturbed
area of the pond topsoil pile is 0.293 acre.

The area above the mine fan in East Spring Canyon. The sediment control consists
of silt fencing. The disturbed area is 0.122 acre.

The pump house in Convulsion Canyon. The sediment control consists of
containment berms and silt fencing. The disturbed area is 0.075 acre.

The leach field in Convulsion Canyon. The sediment control consists of containment
berms and silt fencing. The area is fenced to prevent grazing. The disturbed area
is 0.40 acre.

The new substation pad disturbed area is 0.287 acre. The sediment controls include
gravel and silt fences.

The 4 East portal site consists of a pad area where a mine fan has been built. The
disturbed area associated with the two portal openings at this site is 0.70 acre.

7-63
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WASTE ROCK DISPOSAL SITE



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)

WASTE ROCK DISPOSAL SITE

PART 1 INTRODUCTION
Canyon Fuel Company LLC operates a waste rock disposal site at a location west of their SUFCO

Mine. The facility is required for disposal of underground development wastes generated during

mining operations.

Many of the general requirements for an operating permit are covered in the minesite M&RP,
Volumes 1 and 2, and are not repeated in this document. Only those items considered site specific
or those items requested by the Division have received detailed attention in this Waste Rock
Disposal site M&RP. Information contained in the SUFCO Mine M&RP application should also be

considered during review of this document.

1.1 Scope of Operation

The disposal site is located on part of a 9,640 acre parcel of private land located within the
boundaries of the Fishlake National Forest. SUFCO hauls the development wastes by truck from
the mine via a paved county road. Travel distance along the road is 6.4 miles from the portal to

the disposal site exit.

WRDS 1-1



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)
1.2 Access and Use

The waste rock disposal site is located on forty acres owned by Southern Utah Fuel Company. The
site is located in the northwest 1/4 of the northeast 1/4 of Section 18, Township 22 South, Range
4 East, Salt Lake Base and Meridian. A copy of SUFCQO's Warranty Deed is included as Exhibit

1. This location is some 6 miles west from the minesite and is within Sevier County. Access

estimated that approximately 10,000 tons of non-toxic, non-acid forming waste shale, coal, and

sandstone per year will be generated by the mining operation. Life of the facility at this rate is
estimated at 20 years. The design of the disposal area conforms to all State and Federal

regulations.

The site will not be used as a sanitary land fill or for disposal of mining related rubbish. Efforts will

be made to haul to the site onty on week days. Waste rock will be contemporaneously spread and

compacted.

1.3 Disposal Site

The disposal site is located next to a paved county road that is presently used for access to the
mine. Part of the site was previously disturbed for use as a borrow area for material to repair a
slide on the county road in 1981. The site is situated between two natural drainages and,
consequently, will cause only minimal disturbance to the existing drainages. The waste rock will
adjacent-to-the-embankmen of-the-countyroad-anc witt-be-terraced-to fit in with the

be placed

natural contour to the extent allowed. Drainage from the waste rock disposal area will be treated

with a sediment pond, silt fences and other sediment controls. The drainage from the surrounding
undisturbed area will be routed around the disturbed area when possible. is-bypassed-with-three
diversiornrditehres— There are no buildings or structures within 300 feet of the disposal site. Fhe

holders of lease hold interest or purchasers of record in the waste rock disposal area.

WRDS 1-2



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, 1991 (R 05/21/13)

1.4 Contiguous Owners

Canyontuel-Company's—forty-acreplot The waste rock site is bordered by private and Forest

Service land. The Warranty Deed showing Southern Utah Fuel Company's right of ownership for
Section 18, Township 22S, Range 4E is included as Exhibit 1. The adjacent property owners are
shown on Map 1. Table 1.3 gives the names of the present property owners of record contiguous

to the waste rock disposal site.

TABLE 1.3
CONTIGUOUS PROPERTY OWNERS
HowarctW—&danetNietsen—Trustees
MountAir-Oaks-Corp-
CampEstates-C-

Kenneth M. Christensen ETAL

Fishlake National Forest, U.S. Department of Agriculture
Ark Land Company

Cary & Leanna Beagley

1.5 Mining Permits - Compliance Information

Canyon Fuel Company currently operates under approved mining permit Number ACT/041/002.

at— This permit was approved
and issued by the State of Utah Division of Oil, Gas, and Mining in June of 1980. A NOV history
of all of Canyon Fuel Company's operations is given in Volume 1 and in General Chapter 1 of the
M&RP.

1.6 Insurance Coverage
The waste rock disposal site is included in the liability insurance coverage held by the operator

(See General Chapter 1 for a copy).
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PART 2 ENVIRONMENTAL RESOURCES

2.1 General Environmental Resources Summary
The environmental resources in the waste rock disposal area have been individually studied and

are either presented in this document or are addressed in the main body of the M&RP.

The Permittee has attempted to provide pertinent and complete reports for each environmental
study discipline through the use of independent consultants who are recognized as experts in their
individual fields. It is the Permittee's intent that by so doing, the reviewing agencies will have

available to them reliable data for their environmental analysis.

The initial geotechnical/hydrological analyses were contracted to Sergent, Hauskins and Beckwith
(SHB). Drs. Stanley Welsh, Joseph Murdock, and Sheldon Nelson combined their efforts on the
vegetative and soils requirements. Dr. Clyde Pritchett supervised the mammals study, and Dr.
Clayton White concentrated on the birds with particular emphasis on the area's raptors. (These
wildlife reports cover the general permit area which is adjacent to the proposed disposal site.) An
extended opinion covering wildlife use has been provided by the Division of Wildlife Resource and
is appended as Exhibit 2. Drs. Welsh, Nelson, Murdock, Pritchett, and White are all associated
with the faculty of Brigham Young University. The cultural resource surveys were performed by
Archeological-Environmental Research Corporation of Salt Lake City with Dr. Rick Hauck serving
as project director. Copies of consultant reports not included previously in the M&RP are

incorporated in this document.

Sediment will be controlled by construction of a-diversion ditches around the area to be disturbed
and through the use of berms, and other sediment control devices such as silt fences . The active
disposal area will be limited to-approximatety-2-acres-at-any-given-time-and will be protected by
erosion sediment control devices located in the immediate area. Topsoil will be salvaged and

stored for distribution on newly filled areas. Revegetation is discussed in Section 4, Reclamation

Plan. encompleted-fit-areas-wiltbe-accome ished-during-the-first-available-growing-seasor :
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The site contains no springs or perennial streams. Surface flow is limited to runoff from

precipitation events and is minimal because of a small upslope drainage area. Surface-flow-from

The applicant will help to prevent, control, and suppress rangeforestand-coatfires in the waste

rock pile(s).thepermitarea-which-are not-approved-by-the Division:

2.1.1 Archeological Evaluation
A cultural resources evaluation, conducted by Dr. F.R. Hauck of Archeological-Environmental
Research Corporation, resulted in negative findings. A copy of Dr. Hauck's report is attached as

Appendix .

2.1.2 Threatened & Endangered Species
The waste rock disposal site is not known to provide habitat for any threatened or endangered
species. A letter from the Regional Resource Analyst of the Division of Wildlife Resources
confirming this opinion is included as Exhibit 2. The applicant will promptly report any threatened

or endangered species in the permit area, or golden eagles not previously reported, to the Division.

2.2 Geology

The bedrock, which underlies the site and is exposed immediately to the north and east of the site,
consists of massive sandstone and sandy, carbonaceous claystone of the Price River Formation.
The Price River Formation is part of the Mesaverde Group which is upper Cretaceous in age. The
total thickness of the Price River Formation is about 700 feet, but the thickness below the site has
not been determined. Local bedrock dips do not appear to exceed 10 degrees and no major

faulting is apparent in the immediate site area. There has been no underground mining beneath

the site.
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As encountered in the seven boreholes and five backhoe test pits performed on site by SHB, the
Price River Formation is overlain by 4 to 30+ feet of unconsolidated colluvial material. This
overburden consists of a soft to hard clay sequence with varying amounts of sand and silt.

Subordinate units of argillaceous sand are also present in the colluvial deposit. The predominant

clay units are normally gray to black in color, medium in plasticity, and firm to hard in consistency.

2.3 Ground Water Hydrology

No free ground water was encountered in the soils overlying the bedrock. Water was encountered
in the bedrock formation. Original ground water levels in the observation wells are recorded on the
Well Completion Records which are included in Appendix A of the SHB report included as Appendix
II. Subsequent gretnd-water-observation well level measurements are found on the Division’s EDI

data site. maybe-foundin-Yolume S-of the M&RP. Activity at the disposal site will have no impact

on the ground water system.

2.4 Surface Water Hydrology

Surface drainage of the immediate site area appears to be good. No existing springs are within the
proposed waste rock disposal area; however, some spring activity is present to the north and east
of the forty acre parcel of property. A cut section of the county road to the east of the property has

experienced some localized, shallow seated instability due to spring seepage in the cut slopes.

Drainage of the area to the north of the proposed fill area is directed by culverts through the county
road embankment fills. The culverts are located to the east and west of the propesed waste

disposal area and discharge into natural channels which-naturatty-isotatethe-areato-bedisturbed.
Some natural erosion is evident in the channels. betow-the-east-—culvert— However, at a point

approximately half way along the south side of the disposal site, the channels fade into an open

grassy area and becomes almost indiscernible. Fhe-channet-betow-the-west-culvertis-simitarly

nearty-indiscernible—The lack of defined channels through the lower half of this down slope

drainage area emphasizes the lack of significant surface flow in the recent past.

At the time the exploration was made, the surface of the site was firm and the drilling equipment

experienced no problems.
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The only impact on the surface water hydrology will be that associated with collection of the water
from the disturbed area, and routing of this water through the sedimentation pond and the routing
of water from the undisturbed area around the waste disposal area site. No perennial or intermittent

streams pass through the area. Flow is limited to storm and/or snow melt runoff.

2.4.1 Diversion Ditches
Sergent, Hauskins & Beckwith's work on hydrology of the area was of an investigative nature.
Subsequent designs of diversions used actual areas and runoff curve numbers that are believed to

be more representative of the area. These calculations are included in Appendix III.

Diversion ditches are provided to direct runoff around the disturbed areas and sediment pond.
Ditches will convey runoff from the disposal area to the sediment pond. These diversion ditches are

shown on Map 2.

The maximum flow resulting from a 10 year, 24 hour storm was used as the design flow for each
of the diversions. Ditches No. 1 and 2 conveying runoff to the sediment pond shall be trapezoidal
shaped in cross-section. Both ditches have a bottom width of 12 inches and side slopes of 1:1 and
are a nominal 16 inches deep. Fhese-two-ditchesare-both Ditch No. 2 is concrete lined, Ditch No.
1 is a dirt ditch with steep areas within the ditch being riprap lined. Ditch No. 1 was previously a
concrete lined ditch, which will be broken up, left in place and covered with waste rock.

This design will carry the 4.42 cfs of runoff expected from the disturbed area with 0.3 feet of

freeboard. Design calculations are included in Appendix .

Undisturbed drainage is routed around the disposal site and sediment pond using Diversions No.
1,2, and 3 as shown on Map 2. The drainage areas are shown on Map 3. Diversion No. 1 utilizes
an existing culvert to convey part of the drainage area across the county road and onto an existing
flood plain. This vegetated channel will adequately carry the runoff expected from the 0.19 square
mile area. Another culvert will be used to collect the runoff from Area No. 2 and convey it across
the county road. The diversion utilizes a vegetated ditch 0.90 feet deep and 19 feet wide of
parabolic cross-section. Diversion No. 3 will route road runoff away from the facility. Design

calculations for these diversions are included in Appendix Ill.
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2.4.2 Hydrologic Design Criteria of the Sedimentation Pond

Calculations of hydrologic design criteria are presented in Appendix Ill. Runoff volumes were

calculated using SCS procedures.

The maximum capacity of the proposed sediment pond is 33,360 cubic feet. An ultimate sediment
load based on 3 year loading was determined to be 9,148 cubic feet. Sediment volume is based
on 0.0697 acre-foot per year for the 7.93 acres of disturbed area. In addition, a 10 year, 24 hour
storm on the area would produce 21,792 cubic feet of runoff assuming no infiltration or collection.
The total storage required for the reservoir is therefore 30,940 cubic feet. The additional storage
volume is to allow for detention of a 10-year, 24-hour storm should the pond have water at the

beginning of the storm.

The emergency spillway was designed to convey a 25 year, 24 hour flood flow through the pond
safely with one foot of freeboard, assuming the pond was full at the beginning of the storm and no
routing in the pond. The emergency spillway consists of a rip-rap lined ditch of trapezoidal
cross-section. The side slopes are 3h:lv. The bottom width is 3 feet with a minimum depth of 0.75
feet. Rip-rap and filter blanket are in accordance with the recommendations in Appendix lll. The

crest elevation of the emergency spillway is 7890.70 feet.

2.4.3 Hydrologic Design Criteria of the Decanting Impoundment
Calculations and Hydrologic design criteria are presented in Appendix Ill. Runoff volumes were

calculated using SCS procedures.

The maximum capacity of the decanting impoundment is 5,048 cubic feet. An ultimate sediment
load based on 3 year loading was determined to be 654 cubic feet. In addition, a 10 year, 24 hour
storm on the area would produce 3,655 cubic feet of runoff assuming no infiltration. The total

storage required for the impoundment is therefore, 4309 cubic feet.

The emergency spillway was designed to convey the 25 year, 24 hour flood flow from the sediment
pond through the impoundment safely with one foot of freeboard, assuming the pond was full at the

beginning of the storm and no routing in the pond. The emergency spillway consists of a rip-rap
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lined ditch of trapezoidal cross-section. The bottom width is 4.6 feet with a depth of 1.5 feet.
Rip-rap and filter blanket are in accordance with the recommendations in Appendix Ill. The crest

elevation of the impoundment emergency spillway is 7880.25 feet.

2.5 Hydrological Impacts
Beyond those factors discussed in sections 2.3 and 2.4, no hydrological impacts, either surface or

underground, are anticipated.

2.6 Climate

The climate at the proposed disposal site is typical of subalpine areas in the central region of Utah.
Summer seasons are generally short with considerable variation in temperature. Fall and Spring
are erratic in nature with snow precipitation occurring as early as September and as late as June.

Snow frequently remains on the ground from November until May.

A eomptete-climatological summary for the climatological station at the SUFCO Mine is included in
Volume 9 of the M&RP.

2.7 Vegetation

An analysis of the vegetative community at the waste rock disposal site was made by Drs. Welsh
and Murdock in 1983. Their measurements included information on cover, productivity and shrub
density for the disposal site. An amended copy of this report is included as Appendix IV. The range
condition was evaluated by the SCS in 1987. A copy of their evaluation is included as Exhibit 3.

2.8 Aquatic Wildlife Resources
The disposal site contains no perennial or intermittent streams. The only surface flow in the area
is in the form of occasional storm runoff. Consequently there has been no analysis made of the

aquatic wildlife resources.

2.9 Terrestrial Wildlife
The disposal area is adjacent to the area investigated by Drs. Pritchett and White as reported in the
appendices to the M&RP, Volume 6. A further evaluation of the wildlife use of the site has been
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provided by Wes Shields, Resource Analyst, DWR, Cedar City. A copy of Mr. Shields' report is
included as Exhibit 2.

The area is probably used by wintering deer and elk and by several non-game species of birds and
mammals. The small area which will be disturbed at the disposal site at any given time will result
in minimal disruption to the wildlife community. Revegetation of those areas currently disturbed and

the sediment pond water retained should help mitigate the impact.

Protection of the area wildlife will also be provided by the Applicant not using persistent pesticides

unless approved in advance by the Division.

2.10 Mammals

Refer to discussion of Section 2.9.

2.11 Raptors
The waste rock disposal site contains no suitable nesting sites for raptors. The area is probably part

of the hunting territory for certain raptor species. (See DWR letter appended as Exhibit 2.)

The impact on the hunting activity of the raptors will be minimal since the area to be disturbed at any

given time is small.

2.12 Soils

Soils surveys were done for different purposes by both the engineering consultant and by a soils
specialist. Seven exploratory borings were drilled with truck-mounted equipment to depths of 25
to 5l feet below existing grades at the site. The borings were performed using 6 1/2 inch O.D.
hollow stem augers. Standard penetration testing and open-end drive sampling were performed at

selected intervals in the borings.

In four five of the borings, PVC observation wells were installed for the purpose of long term

monitoring of the ground water conditions at the site.
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In addition, five backhoe test pits were performed at the site to supplement the soil boring program.
The results of the field investigation are presented in Appendix A of the SHB report, which includes
a brief description of drilling and sampling equipment and procedures, logs of the test borings, logs
of the test pits, and records of the observation well construction details. A site plan showing the

boring, test pit, and observation well locations is included in a pocket at the back of the report.
The field investigation was supervised by Paul Kaplan and Donald Curran, engineers with SHB.

Moisture content determinations were made on selected tube samples recovered, and dry densities
were determined for selected 2.42 inch diameter open-end drive samples. The results of these tests

are shown on the boring logs.

Grain-size analysis, Atterberg limits, and direct shear tests were performed on selected soil
samples. The results of these tests are presented in Appendix B of the SHB report along with a

brief description of testing procedures.

A soil survey report dated December 22, 1987 is included as Appendix V. A facilities map overlay
is provided that shows the outline of the sagebrush-grass vegetative type. Essentially all of the
permitted +6-986-acre waste rock disposal site is within that vegetative type. A very small proportion
was mapped previously as mountain brush, and about two acres of the site was modified historically

as a source of fill materials.

Four soil test pits were dug at the site, within the undisturbed area on December 10, 1987, and five
more were dug on 16 December 1987 (to ascertain the adequacy of the first four pits). It was
ascertained that the soils in the sagebrush-grass vegetative type are all sufficiently similar as to not
be further divisible into mappable units. There are no rock outcrops within the undisturbed area.

Rock outcrops were exposed in the existing-borrow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>