
Alton Coal Development, LLC 
463 North 100 West, Suite 1 

Cedar City, Utah 84720 

Phone (435) 867-5331 • Fax (435) 867-1192 

January 15, 2014 

Daron R. Haddock 
Coal Program Manager 
Oil, Gas & Mining 
1594 West North Temple, Suite 1210 
Salt Lake City, UT 84114-5801 
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Subject: Response to Incidental Boundary Chance and Highwall mining alternative, 

Task 10 #4444, Coal Hollow Project, Kane County, Utah, C/025/0005 

Dear Mr. Haddock, 

Alton Coal Development, LLC is providing this submittal to address deficiencies 
identified in Task ID #4444 for the previously submitted Incidental Boundary Change (IBe) to 
the Coal Hollow Mine (CHM) permit area. The IBC includes a new mineral lease of 85.88 acres 
adjacent to the CHM. Ofthis, approximately 38.95 acres will be disturbed subsurface for the 
extraction of coal utilizing highwall mining technics. Also, included in this submittal are 
revisions to the MRP to address highwall mining including the R645-302-240 Auger Mining 
regulations. 

Please find enclosed 1 (one) red line copies of the revised text for review and 2 (two) clean 

copies of text and drawings for insertion into the MRP. Please do not hesitate to contact me if 

you have any questions 435-691-1551. 

j)#«d 
B. Kirk Nicholes 

Environmental Specialist 
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Violation Information 

R645-301-121 .100, The information provided in Section 113 of the application is not current and requires 
updating in accordance with R645-301-1 13.100 and R645-301-113.300. 

Information has been updated in Seclion J J 3 and to Appendix 1-10. 

Right of Entry 

R645-301-121 .200, 1) Please review the Permit Area Ownership table in Section 112.500 for accuracy, 
as the total coal acreage does not sum correctly across the row. 2) Please correct the surface & coal 
ownership citations for Richard Dame on p.1 -6 and 1·7 to include his last name and his complete zip 
code (89005) . 

Corrections made 

R645-301-114, Please include the new Dame lease in the ROE list on p 1-9 under Section 114 in the 
application. pburton 

Right of Entry list updated 

Permit Term 

R645-301-121 .100 1) Section 116 Permit Term of the MRP describes three phases of mining each with a 
one year term. The information provided in SectIon 116 is not current and should be revised accordingly. 

pburton 
Information in Section 116 has been updated to reflect current operations of the Coal Hollow Mine. 
Information contaiOftd fn the table refers to the "disturbance ~ per Mining Phase; these listed acres are 
consistent with the disturbance shown on Drawing 5 - 3 showing area of the 3 Phases of mining (bonded 
acerage). 

General Requirements 

The information in the application is not adequate to meet the requirements of this seclion of the 
regulations . Prior to approvallhe following information must be provided in accordance with R645-301-
322, 323. 331 , 333, 341 , 342 ; The applicant needs to address these sections of the regulations. 

The aforementioned sections have been adequately addressed. 

Environmental Resource Information 
Permit Area 

jhelfric 

R645-301-121 .100 The bonded acreage information and permit boundary shown on Plates 5-17, 5-18, 
and 5-19 is not current and should be revised accordingly. pburton 

Drawings 5-17, 5·18 and 5-19 have been modified 10 show Ihe new IBC. At this lime as per bonding 
regulations. surface mining Pit 1· Pit 28 not using a highwall miner is the greater ·permitted disturbance to 
bond for" Thus, this scenario remains the scenario that is bonded for. 

Soils Resource Information 

R645-301-222.100 SOil delineations on Soil Survey Dwg 2-1 must be extended into the IBC area. 



pburton 
Drawing 2·, has been modified to extend the soil delineations. Also, Appendix 2·3 has been added to 
address soils within the IBC. 

Prime Farmland 

R645-302·113 and R645-301·411, Ex. 4-1 has been revised to show that land adjacent to the new lease 
has changed from crop land to grazing land, consequently there Is no longer any acreage of crop land 
reported on the exhibit, however the heading for the missing table still remains and is confusing. Please 
verify the acreage of crop land under production and provide a supporting narrative as required by R645· 
301-411 and revise or remove the table on Ex. 4.1 accordingly. Ex. 4.1 lacks a scale in the legend. 

pburton 
The legend for Ex. 4-1 was inadvertenll y mlsslable when edited to add the new boundary. Changes 
have been made. 

Hydro Probable Consequences Determination 

R645.301.728 The Dame PHC only addresses highwall mining and does not address in any form strip 
mining or underground mining in the Dame Lease area. In addition, Appendix 1·2 Exhibit 5 in the right of 
entry expresses: "However, Mining Operations involve only the coal that can be mined by the 
underground or auger method of coal mining. No surface mining may take place on Ihe Leased 
premises." For Ihese reasons the amendment must expressly state that only highwall mining is perm itted 
in the Dame lease. khoffman 

Page 1·7 of Chapter 1 introduces the IBC with the addition of the property description. Text has been 
added to clarify that coal will not be removed by surface mining. 

Maps Permit Area Boundary 

The information in the application is not adequate to meet the requirements of this section of the 
regulations. Prior to approval the following information must be provided in accordance with R645·301· 
323; Drawing 3-6, the Raplor Survey Map, needs to included in the application delineating the revised 
permit area boundary. jholfrle 

Drawing 3·6 has been included In the drawings thaI have been revised to Indicate the revised permit 
boundary. 

Maps Vegetation Reference Area 

R645·301-356.210, The meadow reference area should be relocated in consultation with the Division. 
pburton 

Text has been added to Chapter 3 pages 3·2 and 3...J to address relocating the meadow reference area. 

Operation Plan 
Air Pollution Control Plan 

The information in the application is not adequate to meet the requirements of this section of the 
regulations. Prior to approval the following information must be provided in accordance with R645·301-
420 The applicant needs to address this section of the regulations. 

Jhelfrie 
Information concerning consultation with Utah Division of Air Quality has been added to Chapter 4 page 
4·10 



R645-301-422, The application will contain a description of the coordination and compliance efforts which 
have been undertaken by the applicant with the Utah Division of Air Quality for the change in mining 
method. pburton 

Information concerning consultation with Utah Division of A ir Quality has been added to Chapter 4 page 
4-10 

Subsidence Control Plan Performance STD 

The Task 10 # 4444 amendment must develop a subsidence monitoring and control plan and revise the 
mining plan for the highwall coal extraction area beneath the Swapp Ranch so adequate coal is left to 
protect the Ranch home, facilities, impoundment and well. 
The Permittee must address all requirements of R645-301-525.400 through 525.600. 

phess 

As discussed with the team on January 7,2014, Ihese are Underground regulations, highwall mining is 
considered Surface mining. 

Subsidence Control Plan Notification 

In accordance with the requirement of R645-301-52S.700, Public Notice of Proposed Mining, "at least six 
months prior to mining, the underground mine operator will main a notification to the water conservancy 
district in which the Mine Is located and to all owners and occupants of surface property and structures 
above the underground workings (proposed I PHH). The notification will include at a minimum, 
identification of specific areas in which mining will take place, dates that specific areas will be 
undermined, and the location or locations where the operators subsidence control plan may be 
examined". phess 

As discussed with the team on January 7, 2014, these are Underground regulallons. hlghwaU mining is 
considered Surface min ing. 

Fish and Wildlife Protection and Enhancement Plan 

The information in the application is not adequate to meet the requirements of this section of the 
regulations. Prior to approval the following information must be provided in accordance with R645-301· 
322, 333, 341 , 342 and 358; The applicant needs to submit a protection and enhancement plan for the 
addition of the 85.88 acre parcel and relocate the reference area that is located in the proposed acreage 
addition. The plan should include at a minimum how the habitat will be restored in the event of water 
diminution to vegetation and how springs SP-8, SP-14, SP-20, SP-22, SP-40 and wells C4, C2. C3, CS, 
and Y-61 will be protected. jhelfric 

The aforementioned sections have been adequately addressed, 

Hydrologic Ground Water Monitoring 

R64S.301.731.211 Due to the high value of the groundwater system in the Dame Lease area the 
permittee needs to collect a robust dataset. The Division requires when the Dame Lease is going to be 
mined that springs SP·8, SP·14, SP-20, SP-22, SP-40 and wells C4, C2, C3, C5, and Y-61 should be 
monitored for flow or water level weekly starting one month prior to undermining and continuing until one 
month after undermining at which time they will be monitored monthly for six months before returning 
back to their normal monItoring schedule. The flow and water level data generated during accelerated 
monitoring shall be sent to the Division as a spreadsheet via email at the end of each month. 



R645.301.731.211 The Division requires any water flowing from a high wan mine hole be monitored daily 
at each hole for the flow rale. The flow data for each hole shall be sent to the Division as a spreadsheet 
via email at the end of each month. 

R645.301.731 .211 The Division requires the cumulative pumping volume of water removed from the pits 
should be totalized dally. The water volume removed from pits shall be shall be sent to the Division as a 
spreadsheet via email at the end of each month. khoffman 

Chapter 7 text along with tables 7-4 through 7·78 have been revised to reflect the increased monitoring 
and reporting required. 



APPLICATION FOR COAL PERMIT PROCESSING 

Pennit Change [8J New Pennit 0 Renewal D Exploration 0 Bond Release 0 Transfer 0 

Permittee: Alton Coal Development, LLC 
Mine: Coal Hollow Permit Number: CI025/0005 
Title: Incidental Boundry Change, and addition of highwall rnineing alternative Task ID #4444 
Description, Include reason for application and timing required to implement: 

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

t8J Yes D No 
DYes t8J No 
DYes t8J No 
DYes t8J No 
DYes t8J No 
DYes t8J No 
t8J Yes 0 No 
DYes t8J No 
DYes t8J No 
DYes t8J No 

DYes t8J No 
DYes t8J No 
DYes t8J No 
DYes I2l No 
DYes I2l No 
DYes I2l No 
DYes I2l No 
DYes I2l No 
I2l Yes D No 
DYes t8J No 
DYes I2l No 
DYes t8J No 
DYes t8J No 

1. Change in the size of the Permit Area? Acres: 85.88 Disturbed Area: 38.96 t8J increase D decrease. 
2. Is the application submitted as a result of a Division Order? DO# __ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice publication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result of a Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: 

11. Does the application affect the surface landowner or change the post mining land use? 
12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2P2) 
13. Does the application require or include collection and reporting of any baseline information? 
14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 
15. Does the application require or include soil removal, storage or placement? 
16. Does the application require or include vegetation monitoring, removal or revegetation activities? 
17. Does the application require or include construction, modification, or removal of surface facilities? 
18. Does the application require or include water monitoring, sediment or drainage control measures? 
19. Does the application require or include certified designs, maps or calculation? 
20. Does the application require or include subsidence control or monitoring? 
21. Have reclamation costs for bonding been provided? 
22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream? 
23. Does the application affect permits issued by other agencies or permits issued to other entities? 

Please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit five 
(5) co ies, thank ou. (These numbers include a co lY for the Price Field Office) 

[ 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 Ob~gali.o;/ I~in. 

1.5.K.y KM·Cbd/tU IS~ C"'!I, ¥Ilc-A.ld I/;.rj;c; 
Print Name Sign Name. Position, Date 1/ 

S"b~n"ffij"5S~ ,20~ i.---~~~~~~~-- l 
NOt3Pb I • Commission #670359 1 

My commission 1x~ ~¢LL . 2011} I My Commission Expires : 
Attest: State of IA~_ } }ss: ; SepI11.2017 I 

County of \00'1\... .. _ ____ ___ __ S.!,a~ Ef'y~~ __ _ _ I 

For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining 
Number: 

Fonn DOGM- Cl (ReVIsed March 12,2002) 



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

Permittee: Alton Coal Development, LLC 
Mine: Coal Hollow Permit Number: CI02510005 
Title: Incidental Boundry Change, and addition of high wall mineing alternative 

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 [8J Replace o Remove Volume 1, ChaEter 1, Pages 5-13 

o Add [8J Replace o Remove Volume 1, Chapter 1, AEEendix 1-10 

o Add [8J Replace o Remove Volume 1, ChaEter 1, Drawing 1-1 to 1-6 

o Add [8J Replace o Remove Volume 1, TOC, Pa~e 2 

o Add [8J Replace o Remove Volume 1, ChaEter 2, Pages 2-1,2-2,2-21 and 2-26 

o Add [8J Replace o Remove Volume 1, ChaEter 2, Drawing 2-1 and 2-2 

[8J Add o Replace o Remove Volume 1, ChaEter 2, AEEendix 2-3 

o Add [8J Replace o Remove Volume 2, ChaEter 3, Pages 3-2,3-3,3-7.3-34, 3-35, 3-37, 3-41, 3-43, 3-57A,3-85and 3-86 

o Add [8J Replace o Remove Volume 2, Chapter 3, Drawing 3-1 to 3-7 

o Add [8J Replace o Remove Volume 2, ChaEter 4, Page 4-3, 4-4 and 4-10 

o Add [8J Replace o Remove Volume 3, ChaEter 5, Table of Contents 

o Add [8J Replace o Remove Volume 3, ChaEter 5, All text 

[8J Add o Replace o Remove Volume 3, Cha]2ter 5, AEEendix 5-8 

o Add [8J Replace o Remove Volume 3, ChaEter 5, Drawing 5-1 to 5-3 , 5-9,5-10, 5-16 to 5-19, 5-35, 5-37 and 5-38 

[8J Add o Replace o Remove Volume 3, ChaEter 5, Drawing 5-2A, 5-9A, 5-10A, 5-16A, 5-38A, & 5-4lto 5-44 

o Add [8J Replace o Remove Volume 7, Chapter 7, Table of Contents, Page v 

o Add [8J Replace o Remove Volume 7, ChaEter 7, Pages 7-1,7-2,7-4,7-9,7-12,7-14,7-17,7-22,7-23,7-25, 7-58and 7-61 

~Add o Replace o Remove Volume 8, ChaEter 7, AEEendix 7-14 

o Add [8J Replace o Remove Volume 8, ChaEter 7, Table 7-4 to 7-7B 

o Add [8J Replace o Remove Volume 8, ChaEter 7, Drawing 7-1 to 7-3, 7-7, 7-10, 7-12, 7-13, & 7-15 

o Add [8J Replace o Remove Volume 8, ChaEter 8 All text 

o Add [8J Replace o Remove Volume 9, ConfidentiaL Table of Contents 

o Add [8J Replace o Remove Volume 9, Confidential, AEEendix 1-2 (cover sheet onll:) 

[8J Add o Replace o Remove Volume 9, Confidential, AEEendix 1-2 Exhibit 5 

o Add o Replace o Remove 

o Add o Replace o Remove 

o Add o Replace o Remove 

o Add o Replace o Remove 

Any other specific or special instruction required for insertion of this proposal into the 
Mining and Reclamation Plan. 

Received by Oil, Gas & Mining 

Fonn DOGM - C2 (Revised March l2, 2002) 



Sleepy Hollow Mineral Investors, LLC Manager of SH Coal 
Investment, LLC 
August 2,2010 (begin date) 
Sleepy Hollow Mineral Investors, LLC 
Charles Ungurean Manager 
August 2, 2010 (begin date) 
Thomas Ungurean Manager 
August 2, 2010 (begin date) 

112.500 Legal or Equitable Owner of the Surface and Mineral Properties 

The legal and equitable owners of the properties to be affected by this mining operation during 
the duration of the permit period along with legal descriptions are included in this section. 
Surface and coal ownership are also shown on Drawings 1-3 and 1-4. The following table is a 
summary of the ownership within the Permit boundary. 

Permit Area Ownership (Acres)** 
Fee Federal State Total 

Surface ~721 0 0 ~721 

Coal* ~521 200 0 ~721 

Total 
Note*: Federal minerals located within the Permit area are not planned for mining as part of this 
application. These areas have been included as part of the LBA application described in 112.800. 
Note**: Acreages are approximate based on legal descriptions 

The legal description for lands included within the Permit Boundary is provided below for each 
surface owner. 

SURF ACE OWNERSHIP: 

Owner/Lessor: 

C. Burton Pugh 
533 N 650 E 
Lindon, Utah 84042-1567 
801-785-6220 

Lessee: 

Alton Coal Development, LLC 

Legal Description (c. Burton Pugh Property): 

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M 
Section 30: All of Section Lot #1 (NW~ NW)4); NE~ NW~ ; NYl NE~ ; 
ALSO: BEGINNING 3.50 chains West of the East Quarter comer of Said 
Section 30, and running South 340 34' West 22.64 chains to the 1116 
section line; thence West 2.64 chains to the Southwest comer of NE)4 
SE)4 of Said Section 30; thence North 40.00 chains; thence East 20.00 

1-5 
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chains; thence South 14.69 chains; thence southwesterly to tbe point of 
beginning . 

... . containing 217.64 acres, more or less. 

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M 
Section 29: BEGINNING at the Northwest corner of Said Section 29, and 
running thence South 34.69 chains; thence North 33"22' East 35.50 
chains; thence North 40· West 0.58 chains; thence North 37"30' East 
12.30 chains; thence West 22.23 chains to the point of beginning . 

. . .. containing 36.04 acres, more or less. 

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M 
Section 19: SW~SE y.., ElhS Ey.., SEI-{NEy.. 

.... contai ning 160.0 acres, more or less 

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M 
Section 20; SW y.. 

... . containing 160.0 acres, mO.re or less 

COAL OWNERSHIP: 

Owner/Lessor: 

C. Burton Pugh 
533 N 650 E 
Lindon, U1ah 84042-1567 
801-785-6220 

Roger M. Pugh 
140 South 100 West 
Kanab, UT 84741 

Mark and Margaret Moyers 
9397 Avanyu Drive 
Pleasant Grove, UT 84062 

SURFACE OWNERSHIP: 

Owner/Lessor: 

Alecia Swapp Dame Trust 
Through Richard Dame, Trustee 
1620 Georgia Ave. 

\-6 

Lessee: 

Alton Coal Development, LLC 

Lessee: 

Alton Coal Development, LLC 



Boulder City, NV 89005 
702-293-4773 

Legal Description (Aleda Dame Swapp Trust): 

TOWNSHIP 39 SOUTH-RANGE as WEST, SLB&M 
Section 30: BEGINNING at a point 5.31 chains North of the E\4 comer of 
Said Section 30, and running thence South 45.31 chains; thence West 
20.00 chains; thence North 20.00 chains; thence East 2.64 chains; thence 
North 34° 34' East 22.64 chains to the 1116 section line; thence North 33° 
22' East to the point of beginning . 

... . containing 61.96 acres, more or less. 

The following de cription i an addition to the original permit and 
constitutes an Incidental Boundary Change( IBC) as shown on Drawing 1-
1. Coal contained in the mc will be mined by highwall mining, no 
surface mining may take place on the leased premises. 

Section 29: BEGIN ING at the [ ortheast Corner of the NOJthwest 
Quarter of S cLion 29. Town hip 39 South, Range 5 West. Salt lake Base 
and Meridian and lunninl! thence South 14.97 chain ; thence West 73 
degree orth, 12.41 chains; then e South 36 degree 45 minute West to 
the Quarter Section Line of Section 29. Town hip 39 South. Range 5 
We t, Salt Lake Base and Meridian; thence South 36 degrees 45 minutes 
We t 15.6 1 chains: thence South 5.20 chain to the center section line of 
Section 29. Town hip 29 South, Range 5 West. Salt lake Base and 
meridian: thence S uth 20.0 chains: thence West 10.96 chains to the west 
ection line of Section 29. Township 39 South, Range 5 West. Salt lake 

Base meridian: thence orth 20.0 chain to the Quarter Section Comer of 
Section 29. Township 39 South. Range 5 We 1, Salt Lake Ba e and 
meridian; thence North 25.31 chain: thence orth 33 degrees 22 minute 
East 35.50 chain: thence in a Northwesterly direction 2 rods; thence 

orth 37 degrees 30 minutes Ea t 12.30 chain t the orth Section Line 
of Section 29. Town hip 39 South. Range 5 W t. Salt Lake Ba e 
meridian: thence East 17.77 chain to the point of beginning . 

.... containing 8-.88 acres. more or less. 

COAL OWNERSHIP: 

Owner/Lessor: 

Alecia Swapp Dame Trust 
Through Richard Dame, Trustee 
1620 Georgia Ave. 

1-7 
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Alton Coal Development, LLC 



Boulder City, NY 89005 
702-293-4773 

11 2.600 Owners of Record of Property Contiguous to Proposed Permit Area 

Owners of surface properties contiguous to the proposed permit area are shown on Drawing 1-3 
and the name and address of each such owner is as follows: 

Department of the Interior, Bureau of Land Management 
District and Regional Office 
Salt Lake City, Utah 

Oa.rlynn ann Arlene Sorensen 
Orderville, Utah 
435-648-2462 

112.700 MSHA Numbers 

The MSHA Mine Identification Number for the Coal Hollow Project is 42-02519. 

112.800 Interest in Contiguous Lands 

The applicant has interest in lands contjguous to the permit area. A Lease by Application (LBA) 
is currently being processed by the United States Department of the Interior, Bureau of Land 
Management, Salt Lake City, Utah. 
Alton Coal Development, LLC, the sale party in interest, submitted the LBA application in 
September, 2004. The LBA is contiguous to the pelmit area and contains approximately 3,581 
ac res. See Drawing 1-2 for LBA delineation. 

In addition to the LBA application, Alton Coal Development, LLC also has property leased from 
C. Burton Pugh located east of the pennit boundary. Thjs property which is cont iguous to the 
permit area, is part of a land tract (9-5-20-2) owned by Mr. Pugh that is split across the pennit 
boundary and is located in Section 20, Township 30 South, Range 5 West. This entire tract was 
leased prior to the fmal detennination of the Pennit Boundary (9/I 0/04). The area leased from 
Mr. Pugh outside the Permit Boundary are not planned for development except for 
approximately 43 acres located in the SWI,4, NW~ Section 20 which is included as part of the 
LBA application. The 43 acres would possibly be developed for surface coal mining operations 
if the LBA mining rights are successfully acquired, Land tracts leased by Alton Coal 
Development, LLC within and contiguous to the pennit area are ident ified on Drawing 1-3. 

11 2.900 Certification of Submitted Information 

After Alton Coal Development, LLC is notified that the application is approved, but before the 
permit is issued, Alton Coal will update, correct or indicate that no change has occurred in the 
information submitted under R645 -301-112.! 00 through .800. 

I (l1!OP""1 1·8 



113 VIOLATION INFORMATION 

Neither the applicant, affiliates, members or managers or persons controlled by or under 
common control with the applicant (including Charles Ungurean and Thomas Ungurean, as 
confhmed by the Applicant/Violator System CAVS) search, dated October g, 2010December 23, 
2013) has: (i) had a federal or state mining permit suspended or revoked in the last five years; 
(ii) nor forfeited a mining bond or similar security deposited in lieu of a bond. With the 
eKOeptLoa of Ghal'les Ungureafl and Thomas Ungurean R either the applicant, affiliates, 
members or managers or persons controlled by or under common control with the applicant has 
received a violation during the last three year period. Compliance information on Ungurean's 
operation and the Coal Hollo.. Mine is attached at Appendix 1-10. 

114 RIGHT OF ENTRY INFORMATION 

Applicant bases its right to enter and begin coal mining activities in the permit area and the 
consent of the surface owner to extract coal by surface mining methods upon the following 
documents: 

Lessor: Lessee: 
C. Burton Pugh Alton Coal Development, LLC 

Surface and Mineral Lease, dated 9/1 0/04; originally recorded 5/25/06 

Lessor: Lessee: 
Roger M. Pugh Alton Coal Development, LLC 

Mineral Lease, dated 9/11108; recorded 9/11108 

Lessor: Lessee: 
Margaret and Mark Moyers Alton Coal Development, LLC 

Mineral Lease, dated 6/26/08; recorded 7/21108 

Lessor: Lessee: 
Alecia Swapp Dame Trust Alton Coal Development, LLC 

Surface and Mineral Lease, dated 4/29/05; recorded 5/17/06 
Mineral Lea e. dated 10123113; record d 10123113 

Copies of these lease assignments are included in Appendix 1-2 located in the Volume ~2, 

Confidential binder. 

115 STATUS OF UNSUITABILITY CLAIMS 

115.100 The permit area is not within an area or under study as an area designated as 
unsuitable for mining under R645-1 03-400, nor has any petitions been filed with 
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115.300 

the UDOGM under R645-103-420 that could affect the proposed permit area. 
The Coal Hollow Project is located on private lands adjacent to federal lands, 
which after careful consideration were declared suitable for mining in 1980 by 
then Secretary of Interior Andrus. Secretary's Decision, Petition to Designate 
Certain Federal Lands In Southern Utah Unsuitable for Surface Coal Mining, 
OSM Ref No. 79-5-001, dated December 16, 1980, copy attached at Appendix 1-
3. 

This petition was filed under the provisions of section 522( c) of the federal 
Surface Mining Control and Reclamation Act ("SMCRA"). OSM Notice, Receipt 
of a Complete Petition for Designation of Lands as Unsuitable for Surface Coal 
Mining Operations, 45 fed. Reg. 3398, Jan. 17, 1980, attached at Appendix 1-3. 

Those federal lands in the Petition area found suitable for mining include lands 
adjacent to the private lands which the Project has included in a federal lease by 
application and located in Kane County, Utah within Township 39 South, Ranges 
5 and 6 West, SLM. Secretarial Decision at Paragraph 4. The Secretarial 
Decision was based on an extensive Administrative Record, including the Petition 
filed under Section 533 of SMCRA, 30 U.S.c. Section 1272, public hearings, a 
combined petition evaluation document and environmental impact statement 
published in two volumes on November 26, 1980 as, "Southern Utah Petition 
Evaluation Document" and the "Southern Utah Petition Evaluation Document -
Comments and Responses." The Secretarial Decision was further supported by a 
52 page Statement of Reasons, dated January 13,1981, attached at Appendix 1-3. 

The Secretarial Decision was upheld by the federal court in Utah International, 
Inc. v. Watt, 553 F. Supp. 872 (D. Utah 1982). 

Coal mining and reclamation activities at the Coal Hollow Project are not planned 
within 300 feet. measured horizontally, of an occupied dwelling or 100 feet of a 
public road. Drawing 1-5 shows the proximity of the Swapp Ranch to the 
planned operations. With the alternate highwall method, coal will be rec vered 
by highwall mining beneath the Swapp Ranch. Engineering has been completed 
and incorporated into the plan such that sub idence doe not occur to the urface. 

116 PERMIT TERM 

116.100 There are 3 mining phases associated with this permit term. The first phase of 
mining is aetieipateEi to start July l,'l008began on 0 ember 10, 20 10. Haeh 
mining phase has a 1 year term. Phase 3 is anticipated to conclude in year 
~2017. 

Acres of disturbance per Mining Phase 
Phase 1 ~269 acres 

Phase 2 -1-G9-.rracres 

1-10 



Phase 3 ;l8-68 acres 

116.200 Permit Term 

The Coal Hollow Mine Project is proposed for a 5-year term under the Permanent Regulatory 
Program for 5 years 

117 INSURANCE, PROOF OF PUBLICATION 

Proof of publication pursuant to R645-303-322 is included in Appendix 1-5, 

117.100 Certificate of Liability Insurance 

A copy of the Certificate of Liab ili ty Insurance is found in Appendix 1-4, 

118 PERMIT FILING FEE 

A copy of this permit is on file with the Utah Division of Oil, Gas and Mining (UDOGM), P.O. 
Box 145801, Salt lake City, Utah 84114-5801. A filing ree of$5.00 accompanied pennit 
submittal. 

120 PERMIT APPLICATION FORMAT AND CONTENTS 

This pennit applicat ion contains infonnation and will comply with R645-30J-120. A notarized 
statement anesliug to Ihe accuracy of Ihis infonnation is sel forth at Appendix 1-6, 

130 REPORTING OF TECHNICAL DATA 

All technical data submitted in the pennit application will be accompanied by the name or 
organization responsib le for the collection and analysis of data, dates of coll ection and 
descriptions of methodology used. Technical analyses will be planned by or under the di rection 
ofa qualified professional in the subject to be analyzed. 

The fo Howing assisted or were consulted in the preparation of this pennit application: 

Slate of Utah, Department of Natural Resources 
Division ofOit, Gas and Mining 
Salt Lake City, Utah 

Department of the Interior, Bureau of Land Management 
District and Regional Office 
Kanab and Salt Lake City, Utah 

United States Geological Survey, Utah Region 
Salt Lake City, Utah 

United States Department of Agriculture 
Natural Resources Conservation Service 

I <llO'I"'" 1 1-11 



Salt Lake City, Richfield and Cedar City, Utah 

State of Utah, Department of Natural Resources 
Division of Wildlife Resources (DWR) 
Salt Lake City, Price and Cedar City, Utah 

Dr. Patrick D. Collins 
Mt. Nebo Scientific Research & Consulting 
Springville, UT 

Erik Petersen, P.O. 
Petersen Hydrologic, LLC 
Lehi, UT 

John T. Boyd Company 
James Boyd 
Mining & Geological Consulting 
Canonsburg, PA 

John T. Boyd Company 
Rich Bate 
Mining & Geological Consulting 
Denver, CO 

Keith Montgomery 
MontgomelY Archaeological 
Moab, UT 
Dr. Stephen Petersen 
Philomath, OR 

Larry Hayden-Wing 
Hayden-Wing Associates, LLC 
Laramie, WY 

Mark Page 
Water Rights Consultant 
Price, UT 

DA Smith Drilling 
Lorna, CO 

Kane County 
76 North Main 
Kanab, UT 

I (I"",,'" 1 1-12 

Dr. James E. Nelson 
Brigham Young University 
Provo, UT 

Talon Resources, Inc 
Huntington, lIT 

C. Burton Pugh 
Lindon .. UT 

Richard Dame 
Boulder City, NV 

Univers ity of Miami 
Miami, FL 

Geochron Laboratories 
Cambridge, MA 

Energy Labs 
Billings, MT 

Taylor Geo-Engineering 
Alan O. Taylor 
Lern, UT 

Long Resource Consultants 
Robert E. Long 
Morgan, UT 

JBR Environmental, Inc. 
Dawn Whaley 
Sandy, UT 

Bruce Chesler 
Escalante, UT 



Heaton Livestock 
PO Box 100773 
Alton, UT 

Patricia Stavish 
Montgomery Archeological 
Moab, UT 

Byron Caton 
SGS North America, Inc 
Denver, CO 

Glenn Grossman 
Will Spitzenberg, P.E. 
Boss Engineering 
Pleasant Grove, UT 

140 DRAWING AND PLANS 

A.H. Hamblin 
Paleontogica l Consulting 
Cedar City, lIT 

Mike Shurtz, C.E.T 
AGEC 
Cedar City, UT 

Inter-Mountain Laboratories 
Karen Secor 
1673 Terra Avenue 
Sheridan, Wy 

Tom Campbell 
TerraTek 
Salt Lake City, UT 

The Drawing and plans in the Mining and Reclamation Plan are submitted consistent with the 
requirement ofR64S-30 1-140. 

150 COMPLETENESS 

Alton Coal Development, LLC represents that the infonnation contained in the Coal Hollow 
Mining and Reclamation Plan permit application to be complete and correct. 
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ALL VIOLATIONS REPORT https:/lavss.osmre.gov/ssrs/publie/allviolations.aspx 

1 of 1 

Entity Name or 10: johnson 

Load .R!)port 

8egin Date: 1/9/2014 Mall To: 

Send 

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

State 
, 1 of 1 

of 1./ .f i Find I Next 

Dept of the Interior/Office of Surface Mining 

ApplicantNlolator System 

Violations for Entity (:lS14UI J.eh'n$QQ 

List of all violations preceding the cl'ate of the application: 11912014 

This report is designed to assist regulatory authorilles with conducting a review of an applicant and operator's compliance history as disclosed in a parmlt 
application as required at 30 CFR 773.11. This report Is also designed to IIssist applicants and operators with providing violation information to a regulatory 

authority as part of a parmit application as required at 30 CFR 77B.14. CAUTION: If someone wants to evaluate an entity to determine if they have any unabated 
violations of SMCRA. they should not usa this report but Instud should run an evaluation report in the entity module of AVS. For further clarlflcatlon on how to 

use or Interpret results from this generated raport, contact an AVS User Uaison 51: 800.643.9748. 

Permit No Seq No Violation No Violation Type Violation Status Violation Date MSHAID(s) 

119/20149:58 AM 



ALL VIOLATIONS REPORT https:llavss.osmre.gov/ssrs/public/allviolations.aspx 

1 of 1 

Entity Name or 10: nead 

Load Re~or\ 

(0311"') )(e" Jr_ Begin Date: 1/912014 Mail To: 

Send 

i i 

I State 
i1 of 1 

of 1 . Find I Next 

Dept of the Interior/Office of Surface Mining 

ApplicantNlolator System 

Violations for Entity (36531) N'ead Jr 

List of all violations preceding the date of the application: 1/9/2Q1 

This raport is designed to ... I.t regulatory authorities with conducting II review of an applicant and operator's comp jf.,nca hl.tory IIIJ disclosed in II parmit 
application as required at 3D CFR 173.11. This raport Is also dulgnad to ... I,t applicants and operators wUh providing vlol.tlon '"'OltNlIoo to a regulatory 

authority as part of " parmlt appllc:aUon as required at 30 CFR 778.14. CAUTION: If -.onwona wants to avaluate an entity to data,mlna if they hay. any unabated 
violation. of SMCRA. they should not use this raport but instead should run an 8vllulltlon report In the entity module of AVS, For Nr1h.r cllrlflcllUon on how to 

use or Interpret results from this generated report, contlct In AVS User U.ison at 800.843,9748. 

Permit No Seq No Violation No Violation Type Violation Status Violation Date MSHAID(s) 

1/9/201410:00 AM 



ALL VIOLATIONS REPORT https;//avss.osmre.gov/ssrs/public/allviolations.aspx 

1 of 1 

Entity Name or 10: ungurean Begin Date: 1/9/2014 ~ Mail To: 

~ L;~a~ Report 

---------_. ------------------

State 
1 of 1 

of 1 .i Find I Next ~ . . ~; 
Dept of the Interior/Office of Surface Mining 

ApplicantNlolator System 

Violations for Entity (6457'0 Ungurean 

List of all violations preceding the date of the application: 100014 

This report Is designed to auial regulatory lIuthorllies with conducting I review of lin applicant and opar.tor's compliance history n disclosed in II permit 
application as required at 30 CFR 173.11. This report I. also designed to uslst applicant. and operators with providing violation Informallon to II ragulatory 

authority as part of" permU application .. required at 30 CFR 778.14. CAlITlOH: If SOlMon. wants to evaluate .n entity to determine if th&y have any unabated 
violations of SMCRA. thay should not use this report but inst.ad should run an eYalul'tlon report In the entity modul. of AVS. For further clarification on how to 

UN or Interpret resutts from this generated report, contact an AVS Ua.r Uaiaon at 800.843.9748. 

Permit No Seq No Violation No Violation Type Violation Status Violation Date MSHAID(s) 

1/9/2014 10:01 AM 



ALL VIOLATIONS REPORT https://avss.osmre.gov/ssrs/pub1ic/allvio1ations.aspx 

1 of 1 

Entity Name or 10: ungurean Begin Date: 1/9/2014 ~ MaHTo: 

_ ~oad Report 

jj of 1 Find I Next 

Dept of the Interior/Office of Surface Mining 

ApplicanWiolator System 

Violations for Entity (107810) Ungurea 

List of all violations preceding the date of the application: 1f912014 

Send 

This report is designed to aa,lat regulatory authorities with conducting a ravlew of an appncant and operator', compliance history .. disclosed In I permit 
application as required at 30 CFR 773.11. This report is .'so designed to asallt applicants and operators wllh providing violation Information 10 II regulatory 

authority as part of II parmit application •• required at 30 CFR 178.14. CAUTION: If someone wants to .valuato an entity to determlne if thay have IIny unabated 
vlol.tlons of SMCRA, they should not use this report but Inst.ad should run an .",Iu.tlon report In the entity module of AVS. For funher cl.rrncaUon on how to 

UN or Interpr.t r.sutts from this gener.ted repon. contact an AVS U •• r U.Ison at 800.643.97"8. 

State 

: 1 of 1 

Permit No Seq No Violation No Violation Type Violation Status Violation Date MSHA 10(s) 

119/201410:01 AM 



ALL VIOLATIONS REPORT https://avss.osmre.gov/ssrs/public/allviolations.aspx 

1 of 1 

Entity Name or 10: wayland 

Lo.a~ Report 

Begin Dale: 1/9/2014 ~ 

; i 

State 
1011 

of 1, ;', J Find I Next 

Dept of the Interior/Office of Surface Mining 

ApplicantlViolator System 

Violations for Entity (Z47·2JJO) WilylanCl 

List of all violations preceding the date of the application: 1(9/2014 

This report Is designed to assist regulatory authorities with conducting II review of an applicant and operator's compliance hlslOry as disclosed In II permit 
application as required at 30 CFR 773.11. This report is also designed to assist applicants and operators with providing violation information to II regulatory 

authority as part of II permit application as required at 30 CFR 778.14. CAUTION: If someone wants to evaluate an entity to determine if they have any unabated 
violatlona of SMCRA. they should not use this report but instead should run an evaluation report in the entity module of AVS. For further clarincilltlon on how to 

use or Interpret results from Ihls generated report, contact an AVS User Uaison at 800.643.9748. 

Permit No Seq No Violation No Violation Type Violation Status Violation Data MSHAID(s) 

119/201410:02 AM 



ALL VIOLATIONS REPORT https:llavss.osmre.gov/ssrs/public/allviolations.aspx 

1 of 1 

Entity Name or 10: sh coal Begin Date: 1/9/2014 Mail To: 

Load Report 

l' of 1 Find I Next 

Dept of the Interior/Office of Surface Mining 

ApplicanWiolator System 

Violations for Entity (ZSQ907J SH ~ InY:eS~en U,C 

List of all violations preceding the date of the application: 1/9 014 

Send 

This raport is designed to assist regulatory authorities with conducting a review of an applicant and operator', compliance history as disclosed In II permit 
application u required at 30 CFR 773.11. This report is also designed to assist applicant, and operators with providing violaUon information to i!I regulatory 

authority as part of a permit application as required at 30 CFR 778.14. CAUllON: If someone wants to evaluate an antltv to detarrmne if they have any unabated 
violations of SMCRA. they should not use this report but instead should run an evaluation report in the entity module of AVS. For further clllrlRcatlon on how to 

use or interpret results rrom this generated report. contact an AVS User Uaison at 800.643.9748. 

,State 
,10fl 

Permit No Seq No Violation No Violation Type Violation Status Violation Date MSHAiD(s) 
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Alton Coal Development, LLC 

Coal Hollow Mine 

Permit Violation 

Number MSHA Number 

C250005 42-02519 10078 

C250005 42-02519 10079 

C250005 42-02519 10084 
C250005 42-02519 10085 

C250005 42-02519 10092 

C250005 42-02519 10123 

Date of 

Issuance Issued to 

3/9/2011 K.Nicholes 

3/9/2011 K.Nicholes 

5/2/2011 K.Nicholes 

5/25/2011 K.Nicholes 

12/5/2011 K.Nichoies 

6/19/2013 K.Nichoies 

Issuing Current Status I 

Agency State Brief Description of NOV Action taken to Abate NOV of NOV 

UDOGM Utah Failure to maintain sediment Repaired Silt Fence Terminated 

UDOGM Utah Failure to protect soil Resumed topsoil stockpiling Vacated 

UDOGM Utah Discharging water Treated Water Terminated 

UDOGM Utah Failure to conduct quarterly inspection of Excess Spoils Pile Terminated 

UDOGM Utah Failure to comply with permit Amend MRP Terminated 

UDOGM Utah Failure to comply with Chapter 3 Amend MRP Vacated 

C:\Users\ Win 7\Documents\Citation \Environ mental Citations.xlsx 



-
OXFORD MINING CO INC 

P-ermlt Violation Date of lSsuJng - -
Nunjber Number Is.suanee M¢ilCy State Eiriefdesciiplion of ~QV Action Taken to Abate NOV STATUS 

2313 29068 10-Jan-11 DMRM OHIO FAILURE TO SEAL HIGHWALL MINER HOLES PER PLAN Terminated 

680 29511 01-Mar-11 DMRM OHIO LANDSLIDE REOCCURED YR. 17 SEGMENT Terminated 
2244 29528 03-Mar-11 DMRM OHIO EROSION GULLY EXISTS EAST FOR POND-001 Terminated 
2325 29282 15-Mar-11 DMRM OHIO FAILURE TO DIRECT ALL DRAINAGE TO A POND Vacated 
2325 29281 15-Mar-11 DMRM OHIO FAILURE TO PREVENT SHORT-CIRCUITING Vacated 
2325 29284 15-Mar-11 DMRM OHIO EXCEEDING EFFLUENT LIMITS AT POND #004 Terminated 

2325 29277 16-Mar-11 DMRM OHIO FAILURE TO PROTECT TOPSOIL PILES Terminated 

2325 29277 16-Mar-11 DMRM OHIO FAILURE TO PROTECT TOPSOIL PILES C 

2325 29278 16-Mar-11 DMRM OHIO FAILURE TO INSTALL SADE DRAINAGE CONTROLS Vacated 

2325 29279 17-Mar-11 DMRM OHIO BREACHED DIVERSION DITCH Vacated 

2325 29283 17-Mar-11 DMRM OHIO FAILUE TO DIRECT ALL RUNOFF TO A SILTATION STRUCTURE Terminated 

2097 29146 06-Apr-11 DMRM OHIO EXCEEDING AIRBLAST LIMITS Non-Remedial 

2276 29285 06-Apr-11 DMRM OHIO FAILURE TO PREVENT EROSION BELOW SPILLWAY OF POND #009 Terminated 

2276 29286 06-Apr-11 DMRM OHIO FAILURE TO PREVENT SHORT-CIRCUITING IN POND #009 Terminated 

1086 29318 13-Apr-11 DMRM OHIO FAILURE TO ACHIEVE VEGETATION SUCCESS STANDARDS Terminated 

2325 1-13067 18-Apr-11 DMRM OHIO EXCEEDING THE PERMIT LIMITS Terminated 

2334 29091 18-Apr-11 OMRM OHIO ACID WATER 4.5 PH DISCHARING FROM SUMPS &POND 04 Terminated 

2245 29289 09-May-11 DMRM OHIO EROSION Terminated 

2245 29291 10-May-11 DMRM OHIO FAILURE TO MAINTAIN POND #009 EMBANKMENT Terminated 

2245 29290 10-May-11 DMRM OHIO FAILURE TO MAINTAIN POND #007 PRINCIPAL SPILLWAY Terminated 

2245 29292 10-May-11 DMRM OHIO BREACHED DIVERSION DITCH WEST OF POND #007 Terminated 

2254 28331 17-May-11 DMRM OHIO FAILURE TO COMPLETE SILT STRUC. PRIOR TO MINING Terminated 

2254 29320 17-May-11 DMRM OHIO FAILURE TO PASS ALL SURFACE DRAINAGE THRU PRO POND Terminated 

2254 28330 17-May-11 DMRM OHIO FAILURE TO CERTIFY POND 106 BY REGISTERED PRO ENG. Terminated 

2198 29563 24-May-11 DMRM OHIO WEB PILLERS DEVIATE FROM ENG. PLANS Non-Remedial 

2097 29151 31-May-11 DMRM OHIO FAILURE TO FOLLOW APPROVED AUGERING PLAN Terminated 

838 29559 03-Jun-11 DMRM OHIO CONSTRUCTED HAUL ROAD SUMPS BEYOND THE PERMIT LIMITS E 

2325 29297 15-Jun-11 DMRM OHIO EXCEEDING EFFLUENT LIMITS FROM POND #002 Terminated 

2295 29521 16-Jun-11 DMRM OHIO FAILURE TO PASS ALL SURFACE DRAINAGE THUR SILT STRUC. Terminated 

2295 1-11715 16-Jun-11 DMRM OHIO UNPROTECTED TOPSOIL LANDSLIDE EXISTS OFF THE PERMIT Terminated 

2295 29523 16-Jun-11 DMRM OHIO FAILURE TO PASS ALL SURFACE DRAINAGE THUR SILT STRUC. Terminated 

2295 29526 16-Jun-11 DMRM OHIO EMBANKMENT OF SED STRUCTURE POND 002E IS SLIPPING Terminated 

2290 29096 11-Jul-11 DMRM OHIO BLASTING EXCEEDED PPV & FREQ. DEP. LIMITS Non-Remedial 

2290 29095 11-Jul-11 DMRM OHIO FAILURE MONITOR BLASTS@ SELVIN & REED PROPERTIES 

2238 29067 12-Jul-11 DMRM OHIO GRUBED TREE STUMPS WITHIN 100 FEET OF STREAM 1 & b Terminated 

2324 29299 20-Jul-11 DMRM OHIO EXCEEDING EFFLUENT LIMITS Terminated 

2330 29298 20-Jul-11 DMRM OHIO EXCEEDING EFFLEUNT LIMITS FOR IRON Terminated 

2295 29564 09-Aug-11 DMRM OHIO FAILURE TO MAINTAIN SEDIMENT CONTROLS Terminated 

2295 29568 10-Aug-11 DMRM OHIO FAILURE TO MAINTAIN POND 008 AS DESIGNED Terminated 

2295 29565 10-Aug-11 DMRM OHIO ACID WATER DISCHARGING FROM POND-006 Terminated 
-



2295 29567 10-Aug-11 DMRM OHIO SEDIMENT & RIP RAP DISCHARGED OFF PERMIT TO PS-25 Terminated 
2295 29566 11-Aug-11 DMRM OHIO OUT OF COMPLIANCE WITH NPDES EFFLUENT LIMITS Vacated 
2295 29569 24-Aug-11 DMRM OHIO OUT OF COMPLIANCE WITH NPDES EFFLUENT LIMITS Vacated 
2318 29328 20-Sep-11 DMRM OHIO FAILURE TO COMPLY WITH SO & SEIS.@NEAREST DWELLING Non-Remedial 
2254 29323 03-0ct-11 DMRM OHIO FAILURE TO CONSTRUCT POND 106 WIAPPROVED DESIGN Terminated 
2377 29570 24-0ct-11 DMRM OHIO MACHINERY OUTSIDE OF PERMIT BOUNDARY Terminated 
2364 29161 09-Dec-11 DMRM OHIO EXCEEDING THE PEAK PARTICLE VELOCITY Non-Remedial 
2364 29416 20-Jan-12 DMRM OHIO FAILURE TO FOLLOW THE APPROVED MINING PLAN VacatedA 
2295 29571 07-Mar-12 DMRM OHIO FAILED PERIMETER DIVERSIONS WISEDIMENT OFF THE PERMIT Terminated 
2364 29417 20-Mar-12 DMRM OHIO EXCEEDED THE PEAK PARTICLE VELOCITY Non-Remedial 
2295 29841 27-Mar-12 DMRM OHIO FAILURE TO MAINTAIN SEDIMENT CONTROLS CAUSING EROSION Terminated i 

2254 29334 03-Apr-12 DMRM OHIO STOCKPILED COAL ON THE PERMIT IN EXCESS OF 30 DAYS Vacated 

2295 29842 15-May-12 DMRM OHIO FAILURE TO MAINTAIN ENERGENCY SPILLWAY CAUSING EROSION Terminated I 

2295 29843 15-May-12 DMRM OHIO FAILURE TO MAINTAIN ENERGENCY SPILLWAY CAUSING EROSION E 
2319 29539 21-Jun-12 DMRM OHIO REMOVAL OF COAL WITHIN THE DESIGNATED BUFFER ZONE I 

2097 29167 02-Jul-12 DMRM OHIO MINING IN WATERSHED WIO COMPLETED DRAINAGE CONTROL SYST Terminated I 
1164 29844 10-Jul-12 DMRM OHIO FAILURE TO MAINTAIN PRIMARY SPILLWAY & DAM Terminated 

2376 29343 17-Aug-12 DMRM OHIO FAILURE TO FOLLOW BLASTING PLAN Non-Remedial, 

2386 29540 19-5ep-12 DMRM OHIO AFFECTED ACRES EXCEEDS ACRES OF PERFORM BOND Terminated 

2325 29418 20-Nov-12 DMRM OHIO AFFECTED WITHIN THE BUFFER ZONE OF STREAM 0 Terminated 

2254 29353 28-Nov-12 DMRM OHIO MINING WITHIN A DESIGNATED AREA ONLY Terminated 

981 29249 29-Nov-12 DMRM OHIO FAILURE TO FOLLOW APPROVED DISPOSAL PLAN Terminated 

2319 29542 16-Jan-13 DMRM OHIO FAILURE TO MAINTAIN POND 003 Terminated 

2369 29881 16-Apr-13 DMRM OHIO POND 9 LEAKING DISCHARGING THRU DEVELOPED SPRING 

2369 29903 08-May-13 DMRM OHIO POND 9 LEAKING EXCEEDING MAX LIMIT SUSP. SOLIDS Terminated 

2398 29900 15-May-13 DMRM OHIO BLASTING PPV EXCEEDED 2.0 LIMIT Non-Remedial' 

2398 29898 15-May-13 DMRM OHIO FAILURE TO MONITOR & PROVIDE BLASTING DATA Non-Remedial 

2393 29421 11-Jun-13 DMRM OHIO ACID WATER PH 4.5 DISCHARGING FROM POND 002 Terminated 

2376 29398 18-Jun-13 DMRM OHIO BLASTING PPV EXCEEDED LIMIT OF .50 IPS Non-Remedial 

2315 29901 26-Jun-13 DMRM OHIO FAILURE TO PASS ALL SURFACE DRAINAGE TUR SILT STRUC Non-Remedial 

2295 29845 23-Jul-13 DMRM OHIO EROSION EXITS AT POND 011 SPILLWAY & OFF PERMIT AREA Terminated 

2295 29846 24-Jul-13 DMRM OHIO SEDIMENT IN EXCESS OF POND CAPACITY Terminated 

2295 29848 24-Jul-13 DMRM OHIO EROSION EXISTS AT STREAM CROSSING & DIVERSION DITCHES Terminated 

2295 29847 24-Jul-13 DMRM OHIO ERIOSION EXISTSPOND 15 SPILLWAY TO RECEIVING STREAM Terminated 

2386 113165 02-Aug-13 DMRM OHIO LANDSLIDE OCCURRED BEYOND PERMIT LIMITS Terminated 

2315 29908 13-Aug-13 DMRM OHIO BLAST EXCEEDED PPV OF 1.0 IPS LIMIT @ NEAREST DWELLING Non-Remedial 
2408 1-13170 10-Dec-13 DMRM OHIO LANDSLIDE HAS OCCURRED BEYOND PERMIT LIMITS Terminated 

-
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R64S-301-200. SOILS 

210. INTRODUCTION 

211. Soil Removal 

In this section, the Alton Coal Project will present a description of the pre-mining soil 
resources as specified under R645-301-221. Topsoil and subsoil to be saved under 
R645-301-232 will be separately removed and segregated from other materials. 

212. Soil Redistribution 

After removal, topsoil will be immediately redistributed in accordance with R645-
301-242 and stockpiled pending redistribution under R645-301-234. For details 
refer to Section 5 of Appendix 2-1. 

220. ENVIRONMENTAL DESCRIPTION 

221. Prime Farmland Investigation 

The Natural Resource Conservation Service conducted a prime farmland assessment in 
October 2006 and determined that "No Prime Farmland or Soils of Statewide Importance 
were found within the study area (Coal Hollow Mine area), per criteria outlined in the 
National Survey Handbook Part 622 and Exhibit UT603-1, respectively (c. Meier, 
2006)." The assessment stated that the soils " .. could classify as Soils of Statewide 
Importance, if irrigated .. " 

"An available and reliable source of moisture to sustain crops common to the area is the 
primary limiting factor that excludes the observed soils from classifying as Prime 
Farmland or SSI (C. Meier, 2006)." 

"In addition to a lack of a reliable source of water, soils did not classify as Prime 
Farmland due to high pH, high electrical conductivity, excessive erosion potential on 
steep slopes and slow permeability (C. Meier, 2006)." 

A copy of the NRCS Prime Farmland Determination is included in Section 1 of Appendix 
2-1. 

222. Soil Survey 

An order 2 soils survey has been completed in 2007 at the Coal Hollow Project. 
Appendix 2-1 contains a report that provides the details for this survey. Utilizing 
existing soils data. the soil map units were extended to include the Dame Lease IBC. 
Appendix 2-3 contains a report that provides details for this survey. The survey area is 
on private lands leased by Alton Coal Development (ACD) and adjacent lands. +his 

Chapter 2 2-1 10/12/09 



These soil surveys was-were prepared so that ACD could: 1) identify suitable sources of 
subsoil and topsoil; 2) detennine topsoil and subsoil salvage depths and quantities; and, 
3) develop a post mining reclamation plan using salvaged oil materials. +his-The e soil 
survey_ cover approximately ~7 1 6 acres. 

222.100. Soils Map 

A map with soil map unit delineations is shown on Drawing 2-1. 

222.200. Soil Identification 

Soils in the Coal Hollow project soil survey area have been grouped into thirteen soil 
map units based on taxonomic classification, depth to parent material, and slope. The 
composition of these map units is described in table 2-1. Detailed descriptions of each 
soil map unit are included in Appendix 2-1. The soil survey map is Drawing 2-1. 

Table 2-1. Soil map unit composition for the Coal Hollow project area. 
Map 
Unit Pet Soil Type' Taxonomic Classification2 

Modal 
Pedon3 

1 

2 

3 

4 

65 
15 
10 
5 
5 

60 
25 
15 

60 
30 
5 

5 

50 

25 

15 
5 

5 
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A Family - WaQiti Family comQlex2 3 to 8 Qercent slol!es 
A Family fine, mixed, superactive, mesic Aridic Ca1ciustept 
Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 

D fine, mixed, superactive, mesic Aridic Calciustoll 

Manzanst Family fine, mixed, superactive, mesic Aridic Haplustalf 
NFamily fine, mixed, superactive, frigid Aquic Calciustoll 

M Family - Calendar Family - D Family comQlex2 3 to 8 I!ercent slol!es 
M Family fine, mixed, superactive, mesic Aridic Calciustepts 

Calendar Family 
D Family 

fine, mixed, superactive, mesic Aridic Haplustepts 

fine, mixed, superactive, mesic Aridic Calciustoll 

Cibegue Family - WaQiti Familiy coml!Iex2 3 to 8 I!ercent slopes 
Cibeque Family fine-loamy, mixed, superactive, mesic Aridic Calciustept 

Wapiti Family 
A Family 

Calendar Family 

fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 

fine, mixed, superactive, mesic Aridic Calciustept 
fine, mixed, superactive, mesic Aridic Haplustepts 

1 
32 
33 
48 

26 

3 

4 

2 

6 

31 

Jonale Family - G.·aystone Cobblv Substratltm Family - Wal!iti Family complex, 3 to 8 
percent slol!es 
Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 17 
Graystone cobbly 
substratum coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 39 
Family 
Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 19 
D Family fine, mixed, superactive, mesic Aridic Calciustoll 

A Family fine, mixed, superactive, mesic Aridic Calciustept 
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222.400 Present and Potential Productivity of Existing Soils 

Soils in the Coal Hollow project area support big sagebrush, grasses (native and 
introduced species), pinyon pine, Utahjwliper, and Gambel oak. Detailed descriptions of 
the prescnt and potential productivity of the soils are detailed in Chapter 3, Section 
321.200. 

223. Soil Characterization 

This soil survey was made in accordance with the guidelines for an order 2 soil survey as 
detailed in the Soil Survey manual (USDA 1993). Soils were classified using the Keys to 
Soil Taxonomy, Ninth Edition (USDA 2003). Soils for !he No,. Dame lease lac were 
dasslfi"" using the Keys to Soil Taxonomy. Eleventh Edition (NRCS 2010), 
Representative soil samples were submitted fo r laboratory analysis of the parameters 
outl ined by the Utah Divis ion of Oil Gas and Mining's GUidelines/or Managemelll of 
Topsoil and Overburden (2005). 

224. Substitute Topsoil 

Based on the 2006-2007 order 2 soil survey, sufficient quantities of suitable topsoil 
and subsoil are avai lable for reclamation within the project area. The Coal Hollow 
Project does not plan to use substitute material for topsoil at the time of reclamation. 
However, if in the future the Coal Hollow mine plan proposes to use selected 
overburden materials as a supplement or subst itute for topsoil, an application will be 
provided to the DOOM that includes results of analyses, trials, and tests as 
described under R645-301-232. IOO through R645-301-232.600, R645-301-234, 
R645-301-242, and R645 -301 -243. DOGM may also require the results of field ­
site trials or greenhouse tests as required under R64S-301 -233. 

230. Operation Plan 

23 1. General Requirements 

23 1.100. Methods fo r Removing and Storing Subsoi l and Topsoil 

The methods for removing and storing topsoil, subsoil, and other materials wi ll be to first 
remove the woody plants from the area and place them in piles for later placement in pit 
backfills. Next, dozers or scrapers will remove the topsoil layer to a depth determined by the 
soil survey. The topsoil will be stockpiled and protected from wind and water erosion. 
Stockpiles that will be in place for less than I year will be coated with a tackifier at the 
manufacturer's suggested rate for dust control applications. Those stockpi les that wi ll be 
in place for at lcast one year will bc seeded and covered with mulch during thc 
appropriate season. Side slopes of stockpiles will be sloped to 3h: I v: The suitable 
subsoil wi ll then be removed and stockpiled separately from the topsoil. The depth of 
topsoil and subsoil salvage will be determined by the aforementioned soil survey and 
in the field during min ing by the Coal Hollow environmental technician in 
consultation with a certified professional soil scientist. Stockpil ing of topsoi l and 
subsoi l wi ll only occur when direct placement (or live hauling) is not operat ionally 
practical. Drawing 2-2 shows planned topsoil stockpiles and topsoi l removal plans. 
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234.240. (d) They will not be moved until required for redistribution unless 
approved by the UDOGM. Anticipated storage time for each 
stockpile is shown on Drawing 2-2. 

234.300. Long-Term Disturbance & Stockpiling 

When long-tenn disturbed areas will result from facilities and preparation plants and 
when stockpiling of materials removed under 8645-30 1-232.100 would be detrimental to 
the quality or quantity of those materiais

l 
DOOM may approve the temporary distribution 

of the soil materials removed to an approved site within the pennit area to enhance the 
current use of that site until later when needed for reclamation, provided that the 
following conditions occur. 

234.310. Such action will not pennanentiy diminish the capability of the topsoil of the 
host si te. 

234.320. The material will be retained in a condition more suitable for red istribution 
than if stockpi led. 

240. Reclamation Plan (General Requirements) 

A detailed Order 2 soil survey has been completed in 2006 and 2007 and ex tended to 
include the New Dame Lease lBe in 20 14. This information -provides detail for onsite 
soil suitabi lity, salvage depths, and volumes avai lable for reclamation of the mine 
site. Dozers or Scrapers wi ll rep lace the subsoil and topsoil. The topsoil is est1mated 
to average 8 inches and the subsoil wi ll be approximately 39 inches in thickness. The 
total profile of topsoil and subsoil is estimated to average 48 inches. 

242. Soil Redistribution 

242.100. Topsoil materials removed under R645-30 l-232.l00, R645-30l-232.200, 
and R645-301-232.300 and stored under R645-30l-234 will be redistributed in a 
manner that meets the following conditions. 

242. 110. (a) The material achjeves an approximately unjfonn, stable thickness 
consistent with the approved postmining land use, contours, and surface­
water drainage systems. All slopes will be appropriately graded and 
leveled prior to placement of topsoil and subsoil layers. Soil layer 
thicknesses will be regularly checked using a high precision GPS system 
and spot checking by the ACD environmental technician. 

242.120. (b) Reduced material handling of the soil resource prevents excess 
compaction. Material handling will be minimized by direct hauling and 
placing materials when operationally practical rather than stockpiling. 
Materials will be spread by a dozer or scrapers and spread only as much as 
necessary to obtain the required uniform thickness. Traffic from rubber 
tired equipment across topsoil and subsoil will be minimized. 
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Section One 

P1Jrpose of Soil Survey 

New Dame Lease IBC 
Order 2 Soil Survey 

The purpose of this report is to summarize the results of an Order 2 soil survey in the New 

Dame lease IBC for Alton Coal Development, llC (ACD) in an area proposed for expansion of 

the existing Coal Hollow surface coal mine. Underground mining is proposed in the New Dame 

lease IBe. This soil survey was prepared so that ACD could identify existing soil properties (e.g. 

depths, textures, chemistry, rock fragment content, and aquic soil conditions). Surface soil 

disturbance is not proposed. 

This soil survey report is an addendum to the Order 2 soil survey report prepared for ACD in 

2008 as part of the original baseline studies for the Coal Hollow Mine (Long 2008). Soil families, 

map unit descriptions, climate, geology, and laboratory analysis results are fully described in 

the 2008 soil survey. 

Project Area 

The Coal Hollow Project soil survey area is located in the Sink Valley portion of the Alton 

Amphitheater, figures 1-1 and 1-2. It is bounded on the northeast and east by the Paunsaugunt 

Plateau and by the Markagunt Plateau on the northwest. Black Mountain separates Sink Valley 

from Long Valley on the west. It is bounded on the south by the Skutumpah Terrace The New 

Dame Lease IBC project area is located in the northwest quarter of section 19, Township 39 

south, Range 5 west, Salt Lake Base meridian. Elevation ranges from approximately 6,840 to 

7,030 feet. 

The New Dame Lease IBC is located along the southeast boundary of the existing Coal Hollow 

mine. The area is drained by Sink Valley Wash which flows into Kanab Creek approximately 7.3 

miles south of the New Dane Lease IBC. 

Vegetation is dominated by developed rangeland. Grasses had been grazed when the soils were 

examined in September 2007 and could not be identified. Woods rose and rabbitbrush are 

scattered throughout the area. Field bindweed and thistle were present when the area was 

examined in 2007. 
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Climate 

New Dame Lease IBC 
Order 2 Soil Survey 

The Coal Hollow soil survey contains a detailed description of the climate in the Alton, Utah 

area (Long 2008). The average annual air temperature is 45.6° F and the average annual 

precipitation is 16.43 inches. The precipitation pattern is ustic and the soil temperature regime 

is mesic (Parslow 2014a). Table 1-1 summarizes the monthly and annual weather for Alton, 

Utah. 

T bl 1 1 5 a e - f ummary 0 wea th d t fAit er a a or on, Ut h a . 
Ave Max Ave Min Ave Total Ave. Total Ave Total Sno~ 

Temp (F) Temp (F) Precip (in) Snowfall (in) Depth (in) 

January 39.6 15.1 1.79 21.1 6 

February 42.2 17.5 1.79 19.2 8 

March 47.8 21.8 1.57 14.5 5 

April 57.7 28.0 1.05 4.4 1 

May 67.3 34.8 0.84 0.6 0 

June 76.8 42.0 0.56 0.1 0 

July 82.7 49.8 1.42 0.0 0 

August 80.4 48.9 1.74 0.0 0 

September 73.9 41.8 1.49 0.0 0 

October 63.0 33.0 1.43 1.3 0 

November 49.9 23.0 1.23 6.6 1 

December 41.8 16.8 1.52 15.4 2 

Annual 60.3 31.0 16.43 83.3 2 

Source: Western Regional Climate Center, April 2007. 
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Figure 1-1. General location of New Dame Lease IBC soil survey area for the Coal Hollow mine. 

Location and shape are approximate. Base map is index map of Paunsaugunt Plateau 

region (Utah Geological Survey, 2001). 
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NflCS OrLiN 3 SGi] Survey 

New Dame Lease IBC 
Order 2 Soil Survey 

The Natural Resource Conservation Service (NRCS) has conducted an Order 3 soil survey in the 

Alton, Utah area as part of the Kane County, Utah Area Soil Survey (NRCS 2014). This soil survey 

is in progress and final correlation has not been completed. Information obtained from the 

NRCS (Parslow 2014a) and described in this report is subject to change. Figure 1-3 illustrates the 

NRCS soil map units within and adjacent to the New Dame Lease IBC. 

Soils in the New Dame Lease IBC were identified by the NRCS with soil map unit 1103 (Sili 

family-Sideshow family-Redig family complex, 2 to 15 percent slopes). This soil map unit 

consists of 40 percent Sili family soils, 35 percent Sideshow family soils, and 25 percent Redig 

family soils. Elliston and Quezcan soils are also present in the map unit as minor inclusions. 

Sili family soils (Aridic Haplustepts) are fine textured, have a cambic horizon, contain 5 to 15 

percent gypsum masses in the lower subsurface and subsoil (By and Cy horizons). The calcium 

carbonate equivalent in Sili family soils ranges from 0 to 10 percent (Parslow 2014a). 

Sideshow family soils (Gypsic Haplusterts) are fine textured, have a cambic horizon, and contain 

5 to 15 percent gypsum masses in the subsurface (By horizon). The calcium carbonate 

equivalent in Sideshow family soils ranges from 0 to 15 percent (Parslow 2014a). 

Redig family soils (Gypsic Haplustepts) are fine-loamy, have a cambic horizon, and contain an 5 

to 15 percent gypsum masses in the subsurface (By horizon) . The calcium carbonate equivalent 

in Redig family soils ranges from 0 to 15 percent (Parslow 2014a). 

Elliston family soils (Aquic Haplustepts) are fine-loamy, have a cambic horizon, and a seasonal 

high water table at 24 to 42 inches (NRCS 2014). The calcium carbonate equivalent ranges from 

3 to 10 percent in the subsurface (NRCS 2014). Soils similar to the Elliston family dominate the 

New Dame Lease IBC. 

Quezcan soils (Aridic Ustorthents) are moderately deep (20 to 40 inches) to shale, fine textured, 

and have limited development. The calcium carbonate equivalent ranges from 3 to 10 percent 

in the subsurface and subsoil (NRCS 2014). 
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How the Soil Survey ;vas ivlade 

New Dame Lease IBC 
Order 2 Soil Survey 

This soil survey was made in accordance with the guidelines for an order 2 soil survey as 

detailed in the Soil Survey manual (NRCS 1993). Soils were classified to the taxonomic family 

using the Keys to Soil Taxonomy, Eleventh Edition (NRCS 2010). The dominant soil sub-groups 

identified in the New Dame Lease IBC soil survey area are Aquic Calciustepts, Aridic 

Calciustepts, Calcidic Haplustalfs, Oxyaquic Haplustalfs, and Aeric Epiaquents. 

Field EvalllCltion of Soils 

Five soil profile descriptions were described in the New Dame Lease IBC area during September 

2007. These profiles were sampled with hand dug pits in the upper 11 to 24 inches (28 to 60 

cm) and a soil auger to depths of 60 to 64 inches (150 to 162 cm). Representative samples of 

each soil horizon were placed in soil profile boxes for later examination. Standard NRCS soil 

profile log sheets were completed at each location using the methods detailed in the Field Book 

for Describing and Sampling Soils, version 2.0 (Schoenberger et. aI., 2002) and later updated 

using the Field Book for Describing and Sampling Soils, version 3.0 (Schoenberger et. aI., 2012). 

Each soil profile description was digitized using Pedon PC software version 5.1 (NRCS 2012). 

These soil profile descriptions are contained in Appendix A. Photographs of each soil profile 

location in the New Dame Lease IBC are in Appendix B. Photographs of each soil profile box are 

in Appendix C. 

A nalysis of SDils 

A complete laboratory analysis was conducted of each of the major soil types was completed as 

part of the Order 2 Soil Survey of Coal Hollow Mine Disturbance Area (Long 2008). Each of the 

soil samples were analyzed for the parameters outlined by the Utah Division of Oil Gas and 

Mining's (DOGM) Guidelines for Management of Topsoil and Overburden (DOGM, 2005), Table 

1-2. 

No additional laboratory analysis was completed for the New Dame Lease IBC, because of it is 

immediately adjacent to and an extension of the Order 2 Soil Survey of Coal Hollow Mine 

Disturbance Area (Long 2008). All soils described in the New Dame Lease IBC were correlated to 

soils previously identified during the 2008 soil survey. 
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New Dame Lease IBC 
Order 2 Soil Survey 

Table 1-2. Soil analysis parameters for topsoil and overburden (Utah DOGM, 2005). 

Topsoil Suitability Parameters 

Paste pH Available Phosphorus 

Saturation percent Particle Size Analysis (% very fine sand, 

sand, silt, and clay) 

Electrical Conductivity (ECe) Organic Matter Percent 

Soluble Na, K, Mg, and Ca CaCo3 Percent 

Sodium Adsorption Ratio Extractable Potassium 

Additional Analyses for Topsoil and Overburden 

Soluble Selenium Soluble Boron 

Alkalinity 

Prime Farmland 

NRCS soil map unit 1103 contains two soils listed as Farmland of Statewide Importance, if 

Irrigated. These are the Sili and Sideshow families (Parslow 2014b). However, neither of these 

soils were identified in the New Dame Lease IBC. 

Evidence of historic surface irrigation was observed within the New Dame Lease IBC south of 

the southernmost pond. Irrigation from this pond is limited to catchment of local surface 

runoff. Evidence of historic surface irrigation consisted of poorly maintained ditches overgrown 

with grasses. 
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New Dame Lease IBC 
Order 2 Soil Survey 

Section Two 

Soil S'Up;ey Legend 

Five soil map units were extended from the Order 2 Soil Survey of Coal Hollow Mine Disturbance 

Area soil survey into the New Dame Lease IBC. These soil map units and the approximate acres 

of each are listed in table 2-1. The components of each soil map unit are listed in table 2-2. 

Detailed descriptions of each soil map unit are contained in the Order 2 Soil Survey of Coal 

Hollow Mine Disturbance Area (Long 2008). 

Table 2-1. Soil map units identified within the New Dame Lease IBC soil survey. 

Soil Map 
Map Unit Name 

Approximate 
Unit Acres 

3 Cibeque Family - Wapiti Family complex, 3 to 8 percent slopes 
25.70 

4 Jonale Family - Graystone cobbly substratum Family - Wapiti Family 
complex, 3 to 8 percent slopes 15.53 

7 Happyhollow Family - Alamosa complex, 1 to 5 percent slopes 
30.63 

8 Brumley - Graystone Cobbly - Snilloc complex, 3 to 8 percent slopes 
2.78 

13 A Family - Happyhollow Family complex, 1 to 5 percent slopes 
10.39 

W Stock water impoundents 0.86 

Total 85.88 
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New Dame Lease IBC 

Order 2 Soil Survey 

Table 2-2. Soil map unit composition for the New Dame Lease IBe. 

Map 
Pct. Soil Type Taxonomic Classification 

Unit 

3 Cibegue Family - Wa~iti Familiy com~lex, 3 to 8 ~ercent slo~es 
60 Cibeque Family fine-loamy, mixed, superactive, mesic Aridic Calciustept 

30 Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 
5 A Family fine, mixed, superactive, mesic Aridic Calciustept 
5 Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts 

4 Jonale Family - Graystohe Cobbly Substratum Family - Wa~iti Family com~lex, 3 to 8 ~ercent sloQes 
50 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 

25 
Graystone cobbly substratum 

coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 
Family 

15 Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 
5 D Family fine, mixed, superactive, mesic Aridic Calciustoll 

5 A Family fine, mixed, superactive, mesic Aridic Calciustept 

7 Ha~~yhollow Family - Alamosa comQlex, 1 to 5 ~ercent slo~es 
55 Happyhollow Family fine, mixed, superactive frigid Aeric Epiaquept 
20 Alamosa fine-loamy, mixed, superactive, frigid Typic Argiaquoll 
10 Jicarilla Family fine, mixed, superactive, frigid Typic Argiaquoll 

10 Tetonview Family fine-loamy, mixed, superactive frigid Aeric Calciaquoll 

3 Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf 
2 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 

8 Brumley - Graystone - Snilloc eomQlex, 3 to 8 ~ereent slo~es 
40 Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf 

30 
Graystone Cobbly Substratum 

coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 
Family 

20 Snilloc coarse-loamy, mixed, superactive, mesic Aridic Calciustept 

10 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 

13 A Family - HaQQyholiow Family eomQlex, 1 to 5 Qereent sloQes 
80 A Family fine, mixed, superactive, mesic Aridie Calciustept 
15 Happyhollow Family fine, mixed, superactive frigid Aerie Epiaquept 
5 I Family fine-loamy, mixed, superactive, frigid Aquic Calciustept 

1 Soil families were given letter designations, because it was not possible to correlate the soils to established soil series since no NRCS 
published or SSURGO certified soil survey data exists in or adjacent to the Coal Hollow project area . Assignment of soil type letters 
enables comparison of map units and simplifies map unit names. 

2 Soil families classified using Kevs to Soil Taxonomv, Tenth Edition (NRC5 2006). 
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Section Three 

Sujjs hlenl.ifierl 

New Dame Lease IBC 
Order 2 Soil Survey 

Five major soil types were identified within the New Dame Lease IBC. These soil types are listed 

by soil profile description in table 3-1. 

Table 3-1. Major soil types identified in the New Dame Lease IBC. 

Soil Soil Map 
Profile Soil Type Unit Taxonomic Classification 

51 

52 

53 

54 

55 

Brumley 

I Family 

Disturbed 
I Family­
similar 

Happyhollow 
Family -
Similar 

A Family 

Aquk CondHions 

8 Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 

13 Fine-loamy, mixed, superactive, mesic Aquic Calciustepts 

13 Coarse-loamy, carbonatic, superactive Aeric Epiaquents 

7 Fine, smectitic, mesic Oxyaquic Haplustalfs 

3 Fine, smectitic, mesic Aridic Calciustepts 

Four of the five soil profiles described within the New Dame Lease IBC had aquic conditions. 

The depth to either mottles or gleying ranged from 23 to 104 cm (9 to 41 inches) below the soil 

surface. These aquic conditions are evident in the taxonomic classifications of profiles 52, 53, 

and 54. The source of these aquic soil conditions is likely the result of moisture from springs in 

the New Dame Lease IBC perching on or between heavy clay horizons. 

r:8lciutn CarhonL:lte 

Soils in the New Dame Lease IBC are dominated by calcium carbonate equivalents ranging from 

18 to 53 percent. Profiles 51,52,54, and 55 have calcic horizons. Profile 53 has carbonatic 

mineralogy with a weighted average of 40.8 percent calcium carbonate in the control section 

(25 to 100 cm). 
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PedonlD:51 
Description Date: 9/24/2007 
Describer: Robert Long 

Profile Description - 51 

Appendix A 

Soil Profile Description 51 

Pedon Notes: Amount of estimated clay films in the Btk was revised from 35 percent down to 
20 percent after examination of the box sample . 

Current Taxonomic Name: Brumley 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs 

MLRA: 47 - Wasatch and Uinta Mountains 
County or Parish: UT025 - Kane 
State or Territory: UT - Utah 

UTM: 371618E, 4138785N -- Datum NAD83, Zone 12 
Legal Description: Section 29, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Side Slope 
Profile Pos: Footslope 
Slope: 3 percent 
Elevation: 2091 meters (6860.2 feet) 
Aspect: 1800 

Shape: up/down: Linear; across: Linear 
Complexity: Simple 

Flooding: None 
Ponding: None 
Drainage: Well drained 
Runoff: Low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 8 to 61 centimeters (3.1 to 24 inches) 

Diagnostic Features: Argillic horizon: 8 to 61 centimeters (3.1 to 24 inches), Calcic horizon: 28 
to 61 centimeters (11 to 24 inches), Argillic horizon: 97 to 163 centimeters (38.2 to 64.2 inches) 
and Calcic horizon: 137 to 163 centimeters (53.9 to 64.2 inches) 
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Appendix A 
Soil Profile Description 51 

A --- 0 to 8 centimeters (0 to 3.1 inches); grayish brown (10YR 5/2) dry, clay loam; dark grayish 
brown (10YR 4/2) moist; null percent sand; null percent silt; 28 percent clay; weak 
medium subangular blocky parting to moderate medium granular structure; friable, 
slightly hard, slightly sticky, moderately plastic; fine roots throughout and very fine roots 
throughout; very fine tubular pores; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH indicator solutions; clear smooth boundary; Field 
Measured Properties: CaC03 14 Percent. 

Bt --- 8 to 28 centimeters (3.1 to 11 inches); light brownish gray (10YR 6/2) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; null percent sand; null percent silt; 34 percent clay; 
moderate medium subangular blocky structure; friable, hard, moderately sticky, 
moderately plastic; fine roots throughout and very fine roots throughout; very fine 
tubular pores; 10 percent (few) clay films on surfaces along pores and 55 percent 
(many) clay films on all faces of peds; very slightly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH indicator solutions; abrupt smooth boundary; Field 
Measured Properties: CaC03 12 Percent. 

Btk --- 28 to 61 centimeters (11 to 24 inches); light yellowish brown (10YR 6/4) dry, clay loam; 
brown (10YR 5/3) moist; null percent sand; null percent silt; 32 percent clay; structure; 
friable, hard, moderately sticky, moderately plastic; fine roots throughout and very fine 
roots throughout; very fine tubular pores; 20 percent (few) clay films on all faces of peds 
finely disseminated carbonates throughout; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH indicator solutions; gradual smooth boundary; Field 
Measured Properties: CaC03 19 Percent. 

Bk --- 61 to 97 centimeters (24 to 38.2 inches); very pale brown (10YR 7/4) dry, sandy clay loam; 
yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 22 percent clay; 
moderate fine subangular blocky structure; friable, hard, slightly sticky, slightly plastic; 
fine roots throughout and very fine roots throughout; very fine tubular pores; 12 
percent (common) fine masses of carbonate; violently effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.4, pH indicator solutions; abrupt smooth boundary; Field 
Measured Properties: CaC03 13 Percent. 

2Btkl --- 97 to 137 centimeters (38.2 to 53.9 inches); brown (10YR 5/3) dry, clay loam; brown 
(10YR 4/3) moist; null percent sand; null percent silt; 35 percent clay; structure; firm, 
very hard, moderately sticky, moderately plastic; fine roots throughout and very fine 
roots throughout; very fine tubular pores; 5 percent (few) clay films on surfaces along 
pores and 40 percent (common) clay films on all faces of peds; 5 percent (common) 
medium masses of carbonate and 10 percent (common) fine masses of carbonate; 
strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH indicator 
solutions; violent effervescence on concentrations; gradual smooth boundary; Field 
Measured Properties: CaC03 12 Percent. 
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Appendix A 

Soil Profile Description 51 

2Btk2 --- 137 to 163 centimeters (53.9 to 64.2 inches); very pale brown (10YR 7/4) dry, clay 
loam; yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 32 percent 
clay; structure; friable, very hard, moderately sticky, moderately plastic; very fine roots 
throughout; very fine tubular pores; 5 percent (few) clay films on surfaces along pores 
and 30 percent (common) clay films on all faces of peds; 12 percent (common) fine 
threadlike masses of carbonate; violently effervescent by HCI, 1 normal; moderately 
alkaline, pH 8.4, pH indicator solutions; Field Measured Properties: CaC03 22 Percent. 
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Pedon ID: 52 
Description Date: 9/24/2007 
Describer: Robert Long 

Soil Profile Description 52 

Profile Description - 52 

Pedon Notes: Concentration descriptions were revised after examination of soil profile box 
sample. Effervescences classes revised for 81 to 157 cm after examination of soil profile 
boxes. 

Current Taxonomic Name: I Family 
Current Taxonomic Class: Fine-loamy, mixed, superactive, mesic Aquic Calciustepts 

MlRA: 47 - Wasatch and Uinta Mountains 
County or Parish: UT025 - Kane 
State or Territory: UT - Utah 

UTM: 371637E, 4139208N -- Datum NAD83, Zone 12 
legal Description: Section 29, Township 39 South, Range 5 West of the 29 Meridian 

landscape: valley 
landform: alluvial fan 
Geomorphic Component: Base Slope 
Profile Pos: Toeslope 
Slope: 3 percent 
Elevation: 2100 meters (6889.8 feet) 
Aspect: 225" 
Shape: up/down: Linear; across: Linear 
Complexity: 

Flooding: None 
Ponding: Occasional 
Drainage: Somewhat poorly drained 
Runoff: Very low 
Erosion: None - deposition 

Primary Earth Cover: ; Secondary Earth Cover: Grassland rangeland 
Existing Vegetation: ROWO - Woods' rose (Rosa woodsii) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
Diagnostic Features: Aquic conditions: 61 to 157 centimeters (24 to 61.8 inches) and Calcic 
horizon: 61 to 137 centimeters (24 to 53.9 inches) 
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Soil Profile Description 52 

Al --- 0 to 10 centimeters (0 to 3.9 inches); gray (2.5Y 6/1) dry, loam; dark gray (2.5Y 4/1) moist; 
null percent sand; null percent silt; 24 percent clay; moderate medium subangular 
blocky parting to moderate fine granular and moderate fine subangular blocky 
structure; very friable, slightly hard, slightly sticky, slightly plastic; medium roots 
throughout, fine roots throughout and very fine roots throughout; very fine interstitial 
and very fine tubular pores; 2 percent (common) very fine gypsum crystals; strongly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH indicator solutions; gradual 
smooth boundary; Field Measured Properties: CaC03 27 Percent. 

A2 --- 10 to 30 centimeters (3.9 to 11.8 inches); grayish brown (2.5Y 5/2) dry, loam; dark grayish 
brown (2.5Y 4/2) moist; null percent sand; null percent silt; 24 percent clay; moderate 
medium subangular blocky structure; friable, hard, slightly sticky, slightly plastic; 
medium roots throughout, fine roots throughout and very fine roots throughout; very 
fine tubular pores; 3 percent (common) gypsum crystals; strongly effervescent by HCI, 1 
normal; moderately alkaline, pH 8, pH indicator solutions; clear smooth boundary; Field 
Measured Properties: CaC03 26 Percent. 

Bkl--- 30 to 61 centimeters (11.8 to 24 inches); very pale brown (10YR 7/4) dry, sandy clay 
loam; yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 24 percent 
clay; moderate medium subangular blocky structure; very friable, hard, slightly sticky, 
slightly plastic; medium roots throughout, fine roots throughout and very fine roots 
throughout; very fine tubular pores; 2 percent (common) fine masses of carbonate; 
strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8, pH indicator 
solutions; gradual smooth boundary; Field Measured Properties: CaC03 19 Percent. 

Bk2 --- 61 to 81 centimeters (24 to 31.9 inches); very pale brown (10YR 7/4) dry, clay loam; 
yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 28 percent clay; 
20 percent fine prominent reddish yellow (5YR 6/8) mottles; structure; friable, hard, 
slightly sticky, slightly plastic; medium roots throughout, fine roots throughout and very 
fine roots throughout; very fine tubular pores; 8 percent (common) fine masses of 
carbonate; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH 
indicator solutions; clear smooth boundary; Field Measured Properties: CaC03 33 
Percent. 

2A --- 81 to 97 centimeters (31.9 to 38.2 inches); light yellowish brown (10YR 6/4) dry, clay; 
yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 40 percent clay; 
18 percent fine prominent reddish yellow (5YR 6/8) mottles; structure; friable, hard, 
very sticky, very plastic; very fine roots throughout; very fine tubular pores; 10 percent 
(common) fine masses of carbonate; violently effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.8, pH indicator solutions; gradual smooth boundary; Field Measured 
Properties: CaC03 38 Percent. 

2Bkg --- 97 to 137 centimeters (38.2 to 53.9 inches); light olive gray (5Y 6/2) dry, silty clay loam; 
dark gray (5Y 4/1) moist; null percent sand; null percent silt; 30 percent clay; 8 percent 
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Soil Profile Description 52 

very fine prominent greenish gray (lOY 6/1) mottles; moderate fine subangular blocky 
structure; friable, hard, moderately sticky, moderately plastic; very fine roots 
throughout; very fine tubular pores finely disseminated carbonates and 12 percent 
(common) fine masses of carbonate; violently effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.6, pH indicator solutions; gradual smooth boundary; Field Measured 
Properties: CaC03 46 Percent. 

2Bk --- 137 to 157 centimeters (53.9 to 61.8 inches); light brownish gray (2.5Y 6/2) dry, silty clay 
loam; dark grayish brown (2.5Y 4/2) moist; null percent sand; null percent silt; 34 
percent clay; 5 percent fine prominent reddish yellow (7.5YR 7/6) and 10 percent very 
fine prominent reddish yellow (7.5YR 7/6) mottles; structure; friable, hard, moderately 
sticky, moderately plastic; very fine roots throughout; very fine tubular pores; 8 percent 
(common) fine masses of carbonate; strongly effervescent by HCI, 1 normal; neutral, pH 
7.3, pH indicator solutions; Field Measured Properties: CaC03 28 Percent. 
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PedonlD:53 
Description Date: 9/24/2007 
Describer: Robert Long 

Soil Profile Description 53 

Profile Description - 53 

Site Notes: Vegetation indicates previous disturbance. Upper 70 cm appeared to have been 
deposited by land leveling. 

Pedon Notes: Soil is similar to both Happyhollow and I families in map unit 13. Classified as an 
Epiaquent based on heavy clay layers observed in the area that perch the groundwater. 

Current Taxonomic Name: Disturbed - I Family similar 
Current Taxonomic Class: Coarse-loamy, carbonatic, superactive Aeric Epiaquents 

MLRA: 47 - Wasatch and Uinta Mountains 
County or Parish: UT02S - Kane 
State or Territory: UT - Utah 

UTM: 371742E, 4139402N -- Datum NAD83, Zone 12 
Legal Description: Section 29, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Geomorphic Component: Side Slope 
Profile Pos: Footslope 
Slope: 1 percent 
Elevation: 2107 meters (6912.7 feet) 
Aspect: 202 0 

Shape: up/down: Linear; across: Linear 
Complexity: Simple 

Flooding: Occasional 
Ponding: Occasional 
Drainage: Poorly drained 
Runoff: Very low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: 
Existing Vegetation: ROWO - Woods' rose (Rosa woodsii) 

Parent Materials: alluvium 
Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 
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Soil Profile Description 53 

Diagnostic Features: Anthropic epipedon : 1 to 57 centimeters (0.4 to 22.4 inches) and 
Episaturation: 24 to 154 centimeters (9.4 to 60.6 inches) 

Oi --- 0 to 1 centimeter (0 to 0.4 inches); Decomposing leaves & grass. 

"A --- 1 to 11 centimeters (0.4 to 4.3 inches); very dark grayish brown (lOYR 3/2) moist, loam; 
grayish brown (10YR 5/2) dry; null percent sand; null percent silt; 23 percent clay; weak 
fine subangular blocky structure; very friable, slightly hard, slightly sticky, slightly plastic; 
medium roots throughout, fine roots throughout and very fine roots throughout; very 
fine interstitial pores; slightly effervescent by HCI, 1 normal; moderately alkaline, pH 8, 
pH indicator solutions; abrupt smooth boundary; Field Measured Properties: CaC03 53 
Percent. 

"C1--- 11 to 24 centimeters (4.3 to 9.4 inches); light gray (2.5Y 7/2) moist, very gravelly sandy 
loam; pale yellow (2.5Y 8/2) dry; null percent sand; null percent silt; 16 percent clay; 
single grain; loose, loose, nonsticky, nonplastic; medium roots throughout, fine roots 
throughout and very fine roots throughout; very fine interstitial pores; 4S percent 
angular travertine gravels; strongly effervescent by HCI, 1 normal; moderately alkaline, 
pH 8.2, pH indicator solutions; abrupt smooth boundary; Field Measured Properties: 
CaC03 51 Percent. 

"C2 --- 24 to 57 centimeters (9.4 to 22.4 inches); gray (2.5Y 6/1) moist, sandy loam; light gray 
(2.5Y 7/1) dry; null percent sand; null percent silt; 16 percent clay; 2 percent fine 
prominent (lOY 7/4) and 3 percent very fine prominent very pale brown (lOYR 7/4) 
mottles; single grain; loose, loose, nonsticky, non plastic; medium roots throughout, fine 
roots throughout and very fine roots throughout; very fine interstitial pores; 5 percent 
(common) fine masses of carbonate and 5 percent (common) very fine masses of 
carbonate; strongly effervescent by HCI, 1 normal; moderately alkaline, pH 8.2, pH 
indicator solutions; abrupt smooth boundary; Field Measured Properties: CaC03 44 
Percent. 

2Ab --- 57 to 70 centimeters (22.4 to 27.6 inches); dark grayish brown (2.5Y 4/2) moist, peaty 
sandy loam; light brownish gray (2.5Y 6/2) dry; null percent sand; null percent silt; 16 
percent clay; massive; very friable, slightly hard, nonsticky, non plastic; fine roots 
throughout and very fine roots throughout; very fine interstitial pores; noneffervescent; 
peat and soil mixture; gradual smooth boundary; Field Measured Properties: CaC03 38 
Percent. 

2C1 --- 70 to 98 centimeters (27.6 to 38.6 inches); light brownish gray (2.5Y 6/2) moist, peaty 
sandy loam; pale yellow (2.5Y 8/2) dry; null percent sand; null percent silt; 16 percent 
clay; massive; very friable, slightly hard, nonsticky, nonplastic; fine roots throughout and 
very fine roots throughout; very fine interstitial pores; noneffervescent; Decomposing 
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Soil Profile Description 53 

peat mixed with mineral soil; clear smooth boundary; Field Measured Properties: CaC03 
39 Percent. 

2C2 --- 98 to 154 centimeters (38.6 to 60.6 inches); dark grayish brown (2.5Y 4/2) moist, silt 
loam; light brownish gray (2.5Y 6/2) dry; null percent sand; null percent silt; 24 percent 
clay; 2 percent fine prominent brownish yellow (10YR 6/6) and 3 percent very fine 
prominent brownish yellow {10YR 6/6} mottles; massive; firm, very hard, slightly sticky, 
slightly plastic; very fine roots throughout; very fine tubular pores; very slightly 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.8, pH indicator solutions; Field 
Measured Properties: CaC03 24 Percent. 
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PedonlD:54 
Description Date: 9/24/2007 
Describer: Robert Long 

Soil Profile Description 54 

Profile Description - 54 

Pedon Notes: Carbonate concentrations added to 2Btk horizon after examination of soil profile 
box sample. Clay increase from A2 to Bw is not sufficient for an argillic horizon, even 
though clay films are present. 

Current Taxonomic Name: Happyhollow family similar 
Current Taxonomic Class: Fine, smectitic, mesic Oxyaquic Haplustalfs 

MLRA: 47 - Wasatch and Uinta Mountains 
County or Parish: UT02S - Kane 
State or Territory: UT - Utah 

UTM: 371889E, 4139657N -- Datum NAD83, Zone 12 
Legal Description: Section 29, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 
Landform: alluvial fan 
Anthropogenic Feature: fill 
Geomorphic Component: Side Slope 
Profile Pos: Backslope 
Slope: 3 percent 
Elevation: 2118 meters (6948.8 feet) 
Aspect: 180· 
Shape: up/down: Linear; across: Linear 
Complexity: Simple 

Flooding: None 
Ponding: Occasional 
Drainage: Somewhat poorly drained 
Runoff: Very low 
Erosion: None - deposition 

Primary Earth Cover: Grass/herbaceous cover 
Existing Vegetation: BRMA4 - mountain brome (Bromus marginatus); JUBA - Baltic rush (Juncus 
balticus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 
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Soil Profile Description 54 

Particle Size Control Section: 97 to 122 centimeters (38.2 to 48 inches) 

Diagnostic Features: Cambic horizon: 28 to 48 centimeters (11 to 18.9 inches), Argillic horizon: 

97 to 122 centimeters (38.2 to 48 inches), Calcic horizon: 122 to 163 centimeters (48 to 64.2 

inches) and Aquic Conditions 48 to 163 cm (18.9 to 64.2 inches). 

A --- 0 to 8 centimeters (0 to 3.1 inches); brown (10YR 5/3) dry, peaty clay loam; dark brown 
(10YR 3/3) moist; null percent sand; null percent silt; 30 percent clay; moderate fine 
granular structure; very friable, slightly hard, moderately sticky, moderately plastic; 
medium roots throughout, fine roots throughout and very fine roots throughout; very 
fine interstitial pores; strongly effervescent by HCI, 1 normal ; slightly alkaline, pH 7.4, pH 
indicator solutions; clear smooth boundary; Field Measured Properties: CaC03 27 
Percent. 

A --- 8 to 28 centimeters (3.1 to 11 inches); gray (2.SY 6/1) dry, clay loam; dark gray (2.5Y 4/1) 
moist; null percent sand; null percent silt; 32 percent clay; moderate fine subangular 
blocky structure; friable, hard, moderately sticky, moderately plastic; medium roots 
throughout, fine roots throughout and very fine roots throughout; very fine tubular 
pores; strongly effervescent by HCI, 1 normal; slightly alkaline, pH 7.4, pH indicator 
solutions; clear smooth boundary; Field Measured Properties: CaC03 29 Percent. 

Bw --- 28 to 48 centimeters (11 to 18.9 inches); light brownish gray (2.5Y 6/2) dry, clay loam; 
dark grayish brown (2.5Y 4/2) moist; null percent sand; null percent silt; 34 percent clay; 
structure; friable, hard, moderately sticky, moderately plastic; medium roots 
throughout, fine roots throughout and very fine roots throughout; very fine tubular 
pores; 45 percent (common) clay films on all faces of peds; strongly effervescent by HCI, 
1 normal; moderately alkaline, pH 8.2, pH indicator solutions; clear smooth boundary; 
Field Measured Properties: CaC03 31 Percent. 

Bkl--- 48 to 81 centimeters (18.9 to 31.9 inches); pale yellow (2.5Y 7/3) dry, silt loam; light 
olive brown (2.5Y 5/3) moist; null percent sand; null percent silt; 26 percent clay; 4 
percent fine prominent reddish yellow (7.5YR 7/6) and 4 percent very fine prominent 
reddish yellow (7.5YR 7/6) mottles; structure; friable, hard, slightly sticky, slightly plastic; 
medium roots throughout, fine roots throughout and very fine roots throughout; very 
fine tubular pores; 15 percent (common) fine masses of carbonate; violently 
effervescent by HCI, 1 normal; slightly alkaline, pH 7.4, pH indicator solutions; gradual 
smooth boundary; Field Measured Properties: CaC03 32 Percent. 

Bk2 --- 81 to 97 centimeters (31.9 to 38.2 inches); light yellowish brown (2.5Y 6/3) dry, clay 
loam; light olive brown (2.5Y 5/3) moist; null percent sand; null percent Silt; 34 percent 
clay; 18 percent fine prominent reddish yellow (7.5YR 7/6) mottles; structure; friable, 
hard, moderately sticky, moderately plastic; medium roots throughout, fine roots 
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throughout and very fine roots throughout; very fine tubular pores; 15 percent 
(common) fine masses of carbonate; violently effervescent by HCI, 1 normal; slightly 
alkaline, pH 7.8, pH indicator solutions; clear smooth boundary; Field Measured 
Properties: CaC03 26 Percent. 

2Btk --- 97 to 122 centimeters (38.2 to 48 inches); gray (2.5Y 6/1) dry, clay; dark gray (2.5Y 4/1) 
moist; null percent sand; null percent silt; 50 percent clay; 14 percent fine prominent 
reddish yellow (7.5YR 6/6) and 14 percent very fine prominent reddish yellow (7.5YR 
6/6) mottles; moderate medium subangular blocky structure; very firm, very hard, very 
sticky, very plastic; medium roots throughout, fine roots throughout and very fine roots 
throughout; very fine tubular pores; 70 percent (many) clay films on all faces of peds; 5 
percent (common) fine masses of carbonate; slightly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.7, pH indicator solutions; gradual smooth boundary; Field 
Measured Properties: CaC03 18 Percent. 

2Bk --- 122 to 163 centimeters {48 to 64.2 inches}; pale yellow {2.5Y 8/2} dry, clay; light gray 
(2.5Y 7/1) moist; null percent sand; null percent silt; 42 percent clay; 20 percent fine 
prominent reddish yellow {7.5YR 6/6} and 15 percent medium prominent reddish yellow 
(7.5YR 6/6) mottles; massive; firm, very hard, moderately sticky, moderately plastic; 
very fine roots throughout; very fine tubular pores; 5 percent {common} medium 
masses of carbonate and 10 percent (common) fine masses of carbonate; strongly 
effervescent by HCI, 1 normal; neutral, pH 7.3, pH indicator solutions; Field Measured 
Properties: CaC03 27 Percent. 
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Pedon 10: 55 

Description Date: 9/24/2007 

Describer: Robert Long 

Soil Profile Description 55 

Profile Description - 55 

Pedon Notes: Text: Weighted estimated clay in control section is 35 percent which is fine (A 

family), but it is marginal to fine-loamy (Cibeque family). 

Current Taxonomic Name: A family 

Current Taxonomic Class: Fine, smectitic, mesic Aridic Calciustepts 

MLRA: 47 - Wasatch and Uinta Mountains 

County or Parish: UT025 - Kane 
State or Territory: UT - Utah 

UTM: 372027E, 413991SN -- Datum NAD83, Zone 12 
Legal Description: Section 29, Township 39 South, Range 5 West of the 29 Meridian 

Landscape: valley 

Landform: alluvial fan 

Geomorphic Component: Side Slope 

Profile Pos: Backslope 

Slope: 4 percent 
Elevation: 2128 meters (6981.6 feet) 

Aspect: 0° 

Shape: up/down: ; across: 

Complexity: 

Flooding: None 
Ponding: Rare 

Drainage: Moderately well drained 

Runoff: Low 

Erosion: Class 1 - Sheet erosion 

Primary Earth Cover: Grass/herbaceous cover; Secondary Earth Cover: 

Existing Vegetation: CHRYS9 - rabbitbrush (Chrysothamnus); CONVO - bindweed (Convolvulus) 

Parent Materials: alluvium derived from limestone, sandstone, and shale 

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches) 

Diagnostic Features: Cambic horizon: 8 to 30 centimeters (3.1 to 11.8 inches), Calcic horizon: 30 

to 157 centimeters (11.8 to 61.8 inches) and Aquic conditions: 104 to 157 centimeters (40.9 to 

61.8 inches) 
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A --- 0 to 8 centimeters (0 to 3.1 inches); grayish brown (10YR 5/2) dry, loam; brown (10YR 4/3) 
moist; null percent sand; null percent silt; 27 percent clay; weak fine subangular blocky 
parting to moderate fine single grain structure; very friable, slightly hard, moderately 
sticky, moderately plastic; medium roots throughout, fine roots throughout and very 
fine roots throughout; very fine interstitial pores; slightly effervescent by HCI, 1 normal; 
slightly alkaline, pH 7.8, pH indicator solutions; clear smooth boundary; Field Measured 
Properties: CaC03 19 Percent. 

Bw --- 8 to 30 centimeters (3.1 to 11.8 inches); pale brown (10YR 6/3) dry, clay loam; dark 
grayish brown (10YR 4/2) moist; null percent sand; null percent silt; 38 percent clay; 
structure; firm, very hard, very sticky, very plastic; medium roots throughout, fine roots 
throughout and very fine roots throughout; very fine interstitial pores; slightly 
effervescent by HCI, 1 normal; moderately alkaline, pH 7.9, pH indicator solutions; clear 
smooth boundary; Field Measured Properties: CaC03 18 Percent. 

Bki --- 30 to 76 centimeters (11.8 to 29.9 inches); very pale brown (10YR 7/4) dry, clay loam; 
light yellowish brown (10YR 6/4) moist; null percent sand; null percent silt; 36 percent 
clay; structure; friable, hard, moderately sticky, very plastic; medium roots throughout, 
fine roots throughout and very fine roots throughout; very fine tubular pores; 10 
percent (common) fine masses of carbonate; strongly effervescent by HCI, 1 normal; 
moderately alkaline, pH 8.2, pH indicator solutions; gradual smooth boundary; Field 
Measured Properties: CaC03 23 Percent. 

Bk2 --- 76 to 104 centimeters (29.9 to 40.9 inches); very pale brown (10YR 7/4) dry, clay loam; 
light yellowish brown (10YR 6/4) moist; null percent sand; null percent silt; 34 percent 
clay; structure; friable, hard, moderately sticky, moderately plastic; medium roots 
throughout, fine roots throughout and very fine roots throughout; very fine tubular 
pores; 15 percent (common) fine masses of carbonate; violently effervescent by HCI, 1 
normal; moderately alkaline, pH 8.4, pH indicator solutions; clear smooth boundary; 
Field Measured Properties: CaC03 27 Percent. 

Bk3 --- 104 to 135 centimeters (40.9 to 53.1 inches); light yellowish brown (10YR 6/4) dry, clay 
loam; yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 33 percent 
clay; 20 percent fine distinct reddish yellow (7.5YR 7/6) mottles; structure; friable, hard, 
moderately sticky, moderately plastic; fine roots throughout and very fine roots 
throughout; very fine tubular pores; 15 percent (common) fine masses of carbonate; 
violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH indicator 
solutions; gradual smooth boundary; Field Measured Properties: CaC03 24 Percent. 

Bk4 --- 135 to 157 centimeters (53.1 to 61.8 inches); very pale brown (10YR 7/4) dry, sandy clay 
loam; yellowish brown (10YR 5/4) moist; null percent sand; null percent silt; 30 percent 
clay; 35 percent fine distinct yellow (10YR 7/6) mottles; moderate medium subangular 
blocky structure; friable, hard, moderately sticky, moderately plastic; very fine roots 
throughout; very fine tubular pores; 15 percent (common) fine masses of carbonate; 

A -14 



Soil Profile Description 55 

violently effervescent by HCI, 1 normal; moderately alkaline, pH 8.4, pH indicator 
solutions; Field Measured Properties: CaC03 31 Percent. 
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Appendix B 

Soil Profile Locations 

Profile 51. No photo is available of the profile location. Brumley soil- Calcidic Haplustalfs fine­

loamy, mixed, superactive, mesic 

Profile 52. I Family soil. Aquic Calciustepts fine-loamy, mixed, superactive, mesic. 
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Profile 53. Disturbed area . Soil is similar to the I Family soil. 

Aerie Epiaquents coarse-loamy, earbonatie, superaetive 
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Appendix B 
Soil Profile Locations 

Profile 54. Happyhollow Family - similar. Oxyaquic Hap/usta/fs fine, smectitic, mesic 
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Profile 55. A Family soil. Aridic Ca/ciustepts fine, smectitic, mesic 
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Appendix C 
Soil Profile Box Photos 

Profile 51. Brumley soil - Calcidic Haplustalfs fine-loamy, mixed, superactive, mesic 
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Appendix C 
Soil Profile Box Photos 

Profile 52. I Family soil. Aquic Calciustepts fine-loamy, mixed, superactive, mesic 

C-2 



Profile 53. Disturbed area. Soil is similar to the I Family soil. 

Aeric Epiaquents coarse-loamy, carbonatic, superactive 
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Appendix C 
Soil Profile Box Photos 

Profile 54. Happyhollow Family - similar. Oxyaquic Haplustalfs fine, smectitic, mesic 
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Profile 55. A Family soil. Aridic Calciustepts fine, smectitic, mesic 
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320. ENVIRONMENTAL DESCRIPTION 

321. VEGETATION INFORMATION 

321.100. Vegetation Mapping and Plant Community Data in the Permit Area 
The first vegetation map prepared for the Coal Hollow Project delineated the plant 
communities that existed within the permit area. The plant communities for the permit 
area on this early map were drafted on a USGS quadrangle map using information from 
an existing vegetation map that was prepared from previous work in the area. The 
earlier work was accomplished in the late-1980s. 

A new flight was conducted for the Coal Hollow Project in 2006 that provided aerial 
photography and more detailed information than had previously been available. This 
aerial photography and photogrammetric mapping has been used in preparation of 
many updated maps of the project area, including a revised vegetation map where the 
plant communities were delineated on the new aerial photographs. Also, new 
quantitative data were recorded in 2006 in some of the first plant communities proposed 
for disturbance along with reference areas that would not be disturbed. This next 
version of the vegetation map for the Coal Hollow project also provided sample 
locations of these recently studied areas. This map was submitted to DOGM in the last 
MRP submittal (dated May 25, 2007) along with the first vegetation quadrangle map, 
because it continued to provide support for some of the older vegetation data also 
submitted in the MRP at that time. 

Like the earlier vegetation mapping information, and because the area has been studied 
previously, existing quantitative data sets were also available for the plant communities 
of the Coal Hollow Project area. These data were recorded in the late-1980s. The 
aforementioned earlier quadrangle vegetation map corresponded to this early 
vegetation information. The early datasets were included in the MRP provided to DOGM 
(submittal date: May 25, 2007). Although this information was valuable at that time 
because it provided initial baseline data for that time period, plans to re-sample the 
same plant communities to update the existing data were made. Consequently, new 
quantitative sampling was accomplished later in 2007 to provide updated information 
about the plant communities within the permit area. The updated data have been 
summarized and included in this MRP. Therefore, with the 2006 and 2007 quantitative 
data for the plant communities submitted in the MRP, the dataset for those plant 
communities proposed for disturbance in the current mine plan for the entire permit area 
is complete. Therefore, the older vegetation datasets and maps created using 
information from the late- 19805 were replaced by the updated data sets and maps 
in the MRP. 

Reference areas chosen to represent future revegetation success standards were also 
chosen and sampled during the same sample periods in 2006 and 2007 as those 
proposed for disturbance by the mining operations . The meadow reference area and 
the Dame Meadow Sample Area (another potential reference area was included into the 
permit boundary in 2014. Al though coal is to be removed from this area by undermining 
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only and the surface will not be disturbed, the meadow reference area will be relocated 
during the 2014 growing season to a representallve area due south of the permit 
boundary that does not contain coal and will not be disturbed by mining operations . 

Acreage of each plant community and map symbols shown on the revised Vegetation 
Map (Drawing 3-1, dated 12126/07) for the Coal Hollow Project permit and adjacent 
areas are shown below. 

Vegetation Communities of the Coal Hollow Permit Area 
MAP SYMBOL PLANT TOTAL PERCENT 
(see Vegetation COMMUNITY ACREAGE OF TOTAL 
Map. Drawing 3-1 ) 
S/G Sagebrush/Grass 212.00 33.64 
P Pasture Land 192.00 30.48 
P-J Pinyon-Juniper 114.00 18.10 
M Meadow 69.00 10.95 
OB Oak Brush 40 .00 6.35 
RB/SB Rabbitbrush/Sagebrush 3.00 0.48 

(Disturbed: reviouslv Saoebrush/Grass) 

Total' 630.00 100.00 

Color photographs of the plant communities within the Coal Hollow Project permit area 
are shown in PHOTOGRAPHS section near the end of this chapter. 

The above plant communities exist within the boundaries of the Coal Hollow Project 
permit area and will be disturbed by the coal mining and related activities. 
Consequently, quantitative and qualitative data were recorded by sampling the plant 
communities in 2006 and 2007. For general, wide-angle views of the plant communities 
in the permit area, refer to Photographs 3-1,3-2,3-3 and 3-4. 

[NOTE: The rabbitbrush/sagebrush community was not sampled for baseline data 
information. This small area represented less that one-half of one percent of the permit 
area. Moreover, it was a previously disturbed sagebrush/grass community. Therefore, 
standards of revegetation success at final reclamation will be the same as those 
outlined for the undisturbed sagebrush/grass plant communities described in this 
document]. 
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The total living cover of the pinyon-juniper community was 43.00%, of which 25.00% 
was from understory and 18.00% was from overstory species [Table 3-14 (A)]. The 
understory composition by lifeform in this community was comprised of 95.88 % woody 
species [Table 3- 14 (8)]. Woody species density was measured at 2,657 individuals 
per acre (Table 3-15). 

Pinyon-Juniper Reference Area 

A reference area, or an area chosen to represent future revegetation success 
standards, was chosen and sampled in another pinyon-juniper plant community (see 
Photograph 3-10). This reference area will not be disturbed by the mining operations so 
it could be used for data comparisons following final reclamation at the mine site. The 
pinyon-juniper reference area was located near the north proposed disturbed pinyon­
juniper community (see Vegetation Map, Drawing 3-1). 

Like the above proposed disturbed community, the overstory cover of the reference 
area was dominated by Utah juniper followed by pinyon pine. Understory was also 
dominated by black sagebrush, Utah juniper and pinyon pine (Table 3-16). Again forbs 
were not present in the quadrats; grasses present were slender wheatgrass and 
squirreltail (E/ymus e/ymoides). 

The total living cover of the pinyon-juniper reference area was estimated at 39.00%, 
11.50% of it was composed of overstory and 27.50% was understory cover [Table 3-17 
(A)]. The composition of the understory in the pinyon-juniper reference area was 
calculated as 89.56% trees and shrubs and 10.44% grasses [Table 3-17 (8)]. Woody 
species density was dominated by black sagebrush and Utah juniper, but the total of all 
species was 4,215 individuals per acre (Table 3-18). 

Proposed Disturbed Pasture Land Community 

The areas called "pasture lands" in the text and maps of this document were plant 
communities that have been disturbed previously to artificially increase herbaceous 
cover and productivity for domestic livestock. Prior to pasture lands, these communities 
were probably native sagebrush/grass plant communities similar to those sampled and 
described in the 2006 report (Vegetation of the Sagebrush/Grass & Meadow Areas: 
2006). Although differences occur between pastures due to grazing practices and 
species planted, representative pastures were sampled for this report (see Photographs 
3-11 and 3-12). The sample areas were located near the center of the permit area (see 
Vegetation Map, Drawing 3-1). Again, different locations within this community were 
sampled, a north and a south area; and the data were combined for the summary tables 
in this report. The proposed disturbed pasture land (north) was an area proposed for 
disturbance by operations open pit mining during the first year of mining activities. The 
proposed disturbed pasture land (south) was an area proposed for disturbance by 
ol**ltieAs-open pit mining in the second year of mining activities. The altemate 
Highwall mining would reduce the proposed disturbance whenever this type of mining is 
used. 
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• In 2007 the team has continued studies of the sage-grouse with biologists from OWR, 
the BLM, Southern Utah University (SUU), and the Coal Hollow Project by capturing, 
taking blood samples, and placing radio transmitters on several birds from March 
through May. 

• In April 2007, two helicopter flights, arranged by Coal Hollow Project, were conducted 
to search for satellite leks of the sage-grouse. 

• In May 2007, another raptor survey by helicopter was conducted by OWR that 
included the permit area and adjacent areas. 

• In September 2007, sensitive plant species surveys were conducted during 
quantitative sampling of additional proposed disturbed and reference areas for mining 
years one through three of the project. 

• In September 2007, additional quantitative sampling was conducted in meadow areas 
outside the permit area to be used as a companion study with other areas. 

• In 2007, an excavator was used to remove over 10,000 invading juniper trees from the 
conservation area to reduce potential perching sites for raptors that can reduce the 
sage-grouse populations. 

• Private land owners from Alton have been working to reestablish a migratory corridor 
between Hoyts Ranch and Alton by clearing juniper and Gambel oak and reseeding 
open areas with a seed mix consisting of perennial grasses and forbs. Preliminary 
monitoring results in 2009 indicate that the sage-grouse are beginning to use this 
corridor. This project was completed in 2011 consisting of 808 acres. 

• To date, an ongoing monitoring program for radio-collared sage-grouse has been 
conducted with collaborations with OWR, the BLM, SUU and ACO. 

• In 2012 habitat Improvement work for sage-grouse was completed on 146 acres to the~ .... 
east of the property that included lop and scatter of pinyon/juniper and chemical 
treatment of Rabbitbrush. 

• In 2012, two helicopter flights , arranged by Coal Hollow Mine, were conducted to 
search for satellite leks of the sage-grouse. 

• Cronquist's phacelia (Phacelia cronquistiana: BLM sensitive) was identified as having 
potential to occur in the area of the mine. Surveys of potential habitats for this species 
were conducted In June 2012, and no Individuals were found. 

In 2013 habitat improvement work for sage-grouse was completed on 355 acres 
adjoining the west boundary of the Coal Hollow mine that included lop and scatter of 
pinyon/juniper. 
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322.200. Site-Specific Resource Information 

A review of the Utah Heritage Program database for sensitive species in the proposed 
mine site and adjacent areas has been accomplished. Field maps with locations of 
these species have been prepared and have been used for additional surveys and will 
continue to be used for future biological studies. 

Due to the sensitivity of these species, specific location information is considered 
confidential and has not been submitted in this application. However, review of this 
information by the regulatory authorities can be arranged. 

322.210. Threatened, Endangered, and Candidate Plant and Animal Species 

Table 3-35 shows a list of the plant and animal species that are federally listed as 
threatened, endangered, or candidates for this designation for Kane County, Utah. 

Table 3-35: List of Threatened. Endangered. and Candidate Plant & Animal Species 
in Kane County, Utah 
SCIENTIFIC NAME COMMON NAME STATUS· NOTES SPECIFIC TO PROJECT AREA 

PLANTS 

Asclepias we/sM Welsh's Milkweed T Welsh's milkweed, occurs in Kane County, Utah, as well as 
in immediately adjacent Coconino County, Arizona. This 
plant grows on dunes derived from Navajo Sandstone. This 
formation and habitat is not found within the permit area or 
adjacent areas. There should be no impacts to this species 
as a result of Alton Coal Mine 

Cyc/adenia humilis Jones Cycladenia T Jones' cycladenia,is a Federally listed threatened plant found only 
var. jonesii in the canyonlands or the Colorado Plateau in Emery County, 

Garfield County, Grand County, and Kane County, Utah (also found 
in adjacent Coconino County, Arizona). This plant occurs in 
gypsiferous soils that are derived rrom the Summerville. Cutler, and 
Chinle formations; they are shallow, fine textured, and intermixed 
with rock fragments. These formations and habiLats are not found 
within the pennit area or adjacent areas. There should be no 
imoacts to this soecies as a result of Alton Coal Mne. 

Lesquerel/a tumu/osa Kodachrome E Kodachrome bladderpod, is a federally listed endangered plant that 
Bladderpod is an endemic found only in Kane County, Utah. Th is species is 

found on shallow soils that are fine textured, intennixed with shale 
fragments, and derived from the Winsor rv1ember of the Carmel 
Formation, where it grows on bare shale knolls and slopes in 
scattered pinyon-juniper communities. These formations and 
habitals are not found within the permit area or adjacent areas. 
There should be no impacts to this species as a result of Alton Coal 
Mine. 

Pediocactus sileri Siler Pincushion T This plant is federally listed as threatened. It occurs In Kane and 
Cactus Washington counties in Utah , plus adjacent Coconino and Mohave 

counties in Arizona The cactus is usually found on the white , 
occasionally red, gypsiferous and calcareous sandy or clay soils 
derived from the various members of the Moenkopi Formation, but it 
Is sometimes found on the Kaibab Formation. Slier pincushion 
cactus OCCurS in wann desert shrub, sagebrush-grass, and at its 
upper limi ts , in pinyon-juniper communities, at lower elevations that 
area present in the Alton area. Additionally, these formations and 
habitats are not found within the permit area or adjacent areas. 
There should be no impacts to lhis species as a result of Alton Coal 
Mine. 

ANIMALS 

Cicindela fimbata Coral Pink Sand C The only known populations in the world for this species 
albissima Dunes Tiger Beetle Removed are located at the Coral Pink Sand Dunes in the extreme 

from southwest corner of Kane County, Utah, The species 
candidate occupies dune habitat, which is not found in the Alton area. 
species There should be no impacts to this species as a result of 
list in Alton Coal Mine. 
~13 
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Table 3·35: List of Threatened, Endangered, and Candidate Plant & Animal SpecIes 
in Kane County, Utah 
Strix occidentalis lucida Mexican Spotted Owl T In Utah the Mexican spoiled owl ls rare, but when it 

does occur it is sometimes in various forest types, but 
more commonly in steep rocky canyons, nesting in 
caves or cliffs of steep walled canyons, This habijat 
does not occur in the permit area, but does occur in 
the Dixie National Forest to the east and west of the 
Alton area, DWR has conducted raptor surveys for all 
potential raptor species in the project area and did not 
find habitat for the Mexican spotted owl. There should 
be no impacts to this species as a result of Alton Coal 
Mine, 

CenfrocercIIs lIrophasiallu~ Greater Sage-grouse .Q $aQ~rOlJ:!!! were abum!l!oi In ~Ill~[ Ilmllli , b!!l 
~!lbrus!! 'l!ilg!g!islil ill!! 100ll!lli~e ~!l Qf lan~ 11~ 
domesilO IiV!s!~ Mve ~~ their I1IJmbers Sagl!:-
Gr~ !lI!l!UI Ii dllS<liCl!!ll in I.!ll!h In llSllh 1I11l!!l!il~ !!!!I 
IIl1l!l!hl ~g~UiB rl!!l9B !§ s!!l!l!i!lllf! lK! IH!rce!!\ m hllilctleal times. Gteat!!!: ~!cli12!a~ ~re !!!:!tlv!l 
!.2 YlO!h i!!!!l O!m l iS !!l!lI!~ l! '!i!ns~ive species bY Ihl! 
OWR. A Sage-grouse cO<I§!lrvallon ~tan I!!m !2l:!i!n 
Imlllgmll!ll!old !.2 2"l!!l1 l!Q\anl i!!1 imQ;J9IIQ I~ Se!l!l!!ll; 
as ~aresult of Alton Coal Mine . 

T=Threatened, 
E=Endangered 
C=Candidate, 
Exo=Exoerimental 

In summary, based on the information provided above and studies conducted to-date, 
no threatened or endangered species have been located in the permit area, 
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323 . MAPS AND AERIAL PHOTOGRAPHS 

323.100. Reference Area Maps 

Several vegetation maps have been prepared for the Coal Hollow Project. A revised 
vegetation map has been prepared that includes all vegetation sample areas, plus other 
updated map information [Vegetation Map, Drawing 3-1, (12/26/07»). The new map 
replaces the previous vegetation maps. This new map includes reference areas, or 
plant communities sampled that are similar to those that have been proposed for 
disturbance by mining activities. These reference areas will be compared to those areas 
proposed for disturbance during the initial studies for the mine site and will consequently 
be used as revegetation success standards at the time of final reclamation of mined 
areas. reclamation is planned immediately after portions of the land are mined (see 
Chapter 5). 

323.200. Sample Area Maps 

Elevations, locations of monitoring stations, proposed disturbed areas, reference areas, 
and other areas used to gather data for fish and wildlife, and any special habitat 
features, have been delineated on the aforementioned new vegetation map. Due to the 
Dame Incidental Boundary Change. the Meadow area reference will be relocated to an 
area that will have no potential impacts from mIning. This relocation will occur during 
the growing season of 2014 in consultation with DOGM. 

323.300. Protection and Enhancement offish & Wildlife Maps 

Each facility to be used to protect and enhance fish and wildlife and related 
environmental values have been represented on the new maps. 

323.400. Plant Communities Map 

An initial vegetation map was prepared that delineated the plant communities that 
existed within the Coal Hollow Project permit area. This first map was prepared by 
delineating the plant communities from an existing vegetation map to a permit 
quadrangle map (see Section 321 .100 for more details). However. a new flight was 
conducted in 2006 that provided aerial photography with more detailed information to be 
used to update many maps of the project area. Consequently, a second vegetation 
map was prepared using the new aerial photography (along with groundtruthing), and 
submitted along with the first map to DOGM (MRP submittal dated May 25, 2007). 
Finally, a third vegetation map was prepared to reflect information and to show new 
sample areas within the plant communities of the permit and adjacent areas [see 
Vegetation Map, Drawing 3-1, (12126/07)]. This map replaced the first and second 
maps and was submitted to DOGM (MRP submittal dated January 15, 2008. 
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332. SUBSIDENCE 

Be-cause -ffiiningin-iii'; - Coai}Ioiiow -Project -area-wiin;e -a-sua-ace- op-,;;,at-ion.- e{t1~e~ -open-pjlo~---
highwall mining, and subsidence is usually associated more with underground mining, it is not 
considered a factor for the Coal Hollow Project. The alternate Highwall mining i . d igned such 
that subsidence does not occur to the surface with nonyieldable webs and barriers. 

However, current elevation of the existing topography may be slightly altered in the mining and 
reclamation operations with open pit mining. The alternate Highwall min ing will have only the 
di turbance associated with the trench for placement of the highwall miner and wi ll have no 
impact on the urface above the high wall panels 

Reclamation has been planned to minimize the impact to the renewable resources identified in 
this section by promptly reclaiming each mine segment contemporaneously by controlling 
erosion and re-seeding with a mixture of native plant species that will re-establish the plant 
communities to vegetative cover that will be diverse, effective, permanent, and consistent with 
the postmining land use. More details regarding postmining land and topography have been 
provided in Chapter 4 and Chapter 5 of this document, respectively. 

The mine plan is not expected to negatively impact the plants and wildlife in the Coal Hollow 
Project area. Onsite revegetation research and sage-grouse mitigation plans have been designed. 
Details of this work have been made available to DOGM specialists for their comments and 
participation in the process. 
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333. PROCEDURES TO MINIMIZE ADVERSE IMPACTS TO FISH & WILDLIFE 

Section Preface 

In addition to the language in the main body of the MRP regarding sensitive species, 

three appendices (Appendix 3-1, Appendix 3-3 and Appendix 3-5) we prepared 

separately and have been included to address the sage-grouse in the Alton area. Each 

of these appendices was submitted in different submittals to the State of Utah, Division 

of Oil, Gas & Mining (DOGM). After each submittal, they were reviewed by the DOGM 

and other agencies, which provided comments. Accordingly, the comments were 

addressed and the next sage-grouse appendix was then written. In other words, the 

appendices were written in chronological order and each subsequent appendix was a 

result of comments from the previous one. Therefore, the last appendix written 

(Appendix 3-5) explains AGO's final mitigation plan for the sage-grouse in the Alton 

area. However, the previous Appendices (Appendix 3-1 and 3-3) remain in the MRP 

because they continue to provide valuable information regarding the natural history, 

previous work and process of addressing the sage-grouse issues in the Alton area. 

Sage-Grouse Work 

The Coal Hollow Project will minimize disturbances and adverse impacts to fish and wildlife 

and related environmental values during coal mining and reclamation operations. The project 

will comply with the Endangered Species Act of 1973 during coal mining and reclamation 

operations. The location and operation of haul and access roads and support facilities will be 

placed to avoid or minimize impacts on important fish and wildlife species or other species 

protected by state or federal law. The implementation of the highwa" miner provides an 

additional method of recovering the coal resource while minimizing disturbance to the sUrface 

and associated wild life species. Enhancement of such resources will be achieved, where 

practicable. An example is provided below for sage-grouse habitat. 

After consultation with appropriate agencies and biologists regarding habitats and 

sensitive species, the sage-grouse and its habitat were of greatest concern in the area. 

There has been a decreasing trend in the populations of this species since 1964 (see 

Appendix 3.1 and Appendix 3-3 for more details). There was a general consensus 

among the biologists and agencies consulted that due to the marginal habitat in the 
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340. RECLAMATION PLAN 

341. REVEGETATION 

This document contains the revegetation plan for final reclamation of all lands disturbed by coal mining 
and reclamation operations, except water areas and the surface of roads approved as part of the 
postmining land use, as required in R645-301-353 through R645-301-357. It also shows how the Coal 
Hollow Project will comply with the biological protection performance standards of the State Program. 

341.100. Reclamation Timetable 

A detailed schedule and timetable for the completion of each major step in the mine plan has been 
included in Chapter 5 of the MRP. Briefly, the mine will conduct operations in one area (segment) at a 
time. No more than 40 acres will be disturbed at one time for mining. Once mined, the plan includes 
redistributing subsoil and topsoil followed by seeding this segment with the final seed mix 
contemporaneously, or at the same time the mining of the next segment begins. However, seeding will be 
accomplished only in appropriate periods (usually late-fall , but early-spring could also be an option). The 
mine plan has been engineered to disturb the smallest practicable area at any one time. The Alternate 
hlghwall mining will reduce the practicable area to be reclaimed. With prompt establishment and 
maintenance of vegetation, immediate stabilization of disturbed areas will minimize surface erosion. 
Details of the plan has been included in Chapter 5 of this document. 

341.200. Rec lamation Description 

The Coal Hollow Project will be reclaimed and revegetated to meet the appropriate postmining land use. 
Most areas will be reclaimed to the native plant communities that existed prior to mining conditions. Other 
areas will be reclaimed to enhance habitat for sage-grouse or other wildlife species. Finally, in those 
areas where the landowner requests a change in the plant community to increase productivity for 
domestic livestock, they will be reclaimed accordingly. 

341.210. Seed Mixtures 

Revegetation seed mixtures for each plant community disturbed by mining activities in the Coal Hollow 
Project area are given in this section . Table 3-36 shows the plant communities that may eventually be 
disturbed by mining operations at the Coal Hollow Project area . 

Table 3-36: Vegetation Communities of the Coal 
Hollow Permit Area Proposed for Olsturbance 
MAP SYMBOL PLANT 
(see Vegetation COMMUNITY 
Map. Drawing 3-1 ) 
S/G Sagebrush/Grass 
P Pasture Land 
P-J Pinyon-Juniper 
M Meadow 
0 6 Oak Brush 
RB/SB Rabbitbrush/Sagebrush 

(0_. ""'''''"~V sSoobnJshlGrass) 

Seed mixtures for each disturbance type are shown on Tables 3-37 through 3-42. These rates have been based on 
drill seeding methods described in this document. When broadcast seeding is employed these rates will be doubled. 
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358.300. Removal of a Threatened & Endangered Species 

No regulations in the R645 Rules authorizes the taking of an endangered or threatened 
species or a bald or golden eagle. its nest, or any of its eggs in violation of the 
Endangered Species Act of 1973 or the Bald Eagle Protection Act, as amended, 16 
U.S.C. 668 et seq. 

358.400. Riparian & Wetland Areas 

There are some riparian and wetland areas associated with springs and seeps In the 
Coal Hollow permit area (Including the 85.88·acre Dame Lease IBC area) (see Chapler 
7). The habitat in thc: vicinity orsprings SP·8, SP·14, SP·20, SP·22, and SP-40, and wells C4, 

C2, C3, C5, tlnd Y -61 will be protected through the use of high wall mining techniques in the 
85.88-acre Dame Lease IBC. Unlike coal mining using conventional mine pit surface mining 
techniques (utilized elsewhere at the Coal Hollow Mine), mining using high wall mining 
techniques does no! resull in disnlrbance to the land surfuce above coal ex.traction areas (the coal 

is extracled through a series of excavated horizontal holes, with sufficient coal len in place 
between holes to fully support the overlying land surface). The highwall mining plan for the 

85.88·acre Dame lease rae, including the spacing and dimensions of the excavated holes, has 
been engineered to prevent subsidence of the land surface. The highwall mining will occur in 
Ihe Smirl coal seam, which is separated from overlying shallow alluvial groundwater systems by 
a thickness of soft, low-penneability Tropic Shale bedrock. The presence of the Tropic Shale 

bedrock between the coal snm and the overlying alluvium minimizes the potential for 
downward migration of alluvial groundwaters into the excavated coal holes. Accordingly, 
impacts to wata quantity in the overlying and adjacent shallow alluvial groundwater systems are 
not 31lticipaled (Appendix 7-14). Similarly, as no surface disturbance is anticipated over 
high wall mined areas, impacts to water quality in the overlying alluvial groundwater systems are 

not anticipated. For these reasons, impacts to ecosystems in and around the monitoring sites 
mentioned above are not anticipated and the habitat will be protected. 

In the event that diminution of discharge rates ITom seeps and springs does occur as a 
consequence or mining and reclamation activities, any lost water will be replaced according to 
all applicable Utah St:lte laws and regulations using the water replacement source speci fied in 
R645·301·727. The quantity and quality of replacement water detailed in R645·301·727 will be 
suitable for the existing premining uses and approved postmining land uses. 

Additionally. the coal mining and reclamation operations at the Coat Hollow Project will 
avoid disturbances to, enhance where practicable, or restore, habitats of unusually high 
value for fish and wildlife (see Section 333, Procedures to Minimize Adverse impacts to 
Fish & Wildlife In this document). 
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358.500. Best Technologv Avai lable 

The Coal Hollow Project will apply the best technology currently available in all 
disciplines of Ihe coal mining and reclamaUon activities. 

358.510. Powerline & Transmission Facilities 

The Coal Hollow Project will ensure that electric powerlines and other transmission 
faci lities used for, or incidental to, coal mining and reclamation operations on the permit 
area are designed and constructed to minimize electrocution hazards to raptors , except 
where DOGM determines that such requirements are unnecessary. 

35S.5:!O. Fences & Convevers 

The Coal Hollow Project will design fences, overland conveyers, and other potential 
barriers to permit passage for large mammals, except where the DOGM determines that 
such requirements are unnecessary. 

358.530. To;{ic·formin~ Areas 

The Coal Hollow Project has no plans for ponds that contain hazardous concentrations 
of toxic-forming materials. 
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[::J • 
PERMIT AREA ~ 

~ I I CROP LAND .\ / -'. 0 GRAZI NG LAND 

Acreage of crop land under production: 
Sorensen: 90 acres ( approximate) 
Johnson: None currently 
Dame: None currently 
Pugh: None currently 
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411.110 Surface Land Status/Mine Plan Area 

Ownership of the surface rights within and contiguous to the mine plan and permit area is 
shown on Drawing 1-3. The surface within the permit area is privately owned and leased 
by Alton Coal Development, LLC. The contiguous lands, outside the permit area, are 
administered by Bureau of Land Management, along with other private owners, as 
reflected on Drawing 1-3. 

Alton Coal Development believes that the mining of the permit area will enhance the post­
mining use of the land. Some gullies and rills will be eliminated. Drainages will be 
enhanced allowing a better use of land. Wildlife habitat will benefit from the planting and 
reclamation of lands for that purpose. Reclamation will be constructed to the final 
landform shown on Drawings 5-35 and 5-36. The alternative hil!hwallmining will reduce 
urface di turbance. Mining di turbance to the surface will be reduced along with 

reclamation needs. Surface areas that will not be affected by any mining will remain in the 
existing pre-mining state. 

411.120 Land Capability 

The Coal Hollow Project Area has several land uses ranging from wildlife habitat to 
pasture land. Current vegetative cover and productivity of the plant communities in the 
permit area are shown in Chapter 3 (321.100 through 321.200). Soil resources 
information of the permit area is provided in Chapter 2 (222.100 through 222.400). 
Topography of the area is described in several chapters, but specifically in Chapter 6. 
Current hydrologic conditions ofthe permit and adjacent areas to the project are provided 
in Chapter 7. 

411.130 Existing Land Uses/Land Use Classifications 

Kane County has zoned the area within the permit boundaries and surrounding area as Agriculture. 

411.140 Cultural and Historic Resource Information 

A cultural resource inventory was conducted by Montgomery Archaeological Consultants Inc. 
(MOAC) in June 2005 for Alton Coal Development, LLC. The project area is located in the Sink 
Valley area in the Alton Amphitheater. This survey covers the entire permit area, approximately 
433 acres, all of which are on private property. The additional 85.88 acre of surface, Dame 
Property (plot 9-5-29-21. added as part of thi permit will not be in1pacted by 00 rations and will 
not be affected by mining. Sec Drawing 1-3. 

The inventory resulted in the documentation of one previously recorded historic/prehistoric site, 
five previously recorded prehistoric sites, and nine new prehistoric sites. Five eligible sites will be 
affected by mining operations. These five locations will require a data recovery treatment plan. 

Appendix 4-1, Cultural resource inventory of Alton Coal Developments Sink Valley-Alton 
Amphitheater Project Area, Kane County, Utah, reflects maps, photographs, and results of the 
inventory. 
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413.300. Criteria for Alternative Postmining Land Uses 

Other than improvements to the existing land described above, the land will be returned 
to its pre-mining conditions. 

420 AIR QUALITY 

421 CLEAN AIR ACT 

Coal mining and reclamation operations will be conducted in compliance with the 
requirements for the Clean Air Act and Any other applicable Utah or Federal statutes and 
regulations containing air quality standards. 

422 UTAH BUREAU OF AIR QUALITY 

Alton Coal Development, LLC has retained JBR Environmental Consultants to prepare a 
Notice ofIntent (NOl) for a new source at the Coal Hollow Project. The original NOl 
was submitted to the Utah Division of Air Quality (UDAQ) on May 8, 2007. This NOl 
provided an initial assessment of air emissions for the project based on the MRP prior to 
being determined Administratively Complete. JBR coordinated preparation of the original 
NOl with Tom Bradley and Jon Black of the UDAQ. In September 2008, JBR began 
development of a revised NOl to include air dispersion modeling. This air dispersion 
modeling was coordinated with Dave Prey ofUDAQ. A conference call was conducted 
with representatives ofUDAQ, JBR and Alton Coal on December 8th

, 2008 to discuss 
modeling inputs, background emissions and preliminary modeling results. The revised 
NOl was submitted on April 20, 2009. UDAQ responded to the NOl on June 23, 2009 
by asking for additional information. Alton Coal and JBR are currently in the process of 
providing the information Specific control meaSUfes proposed in the ~rOI are iRchtded in 
(Ihe Fugitive Dust Control Plan vmich is provided as Appendix 4-5. Upon approval of the 
NG-hAlton Coal wa issued by the Executive Secretary of the Utah Air Quality Board will 
issue an Approval Order DAOE-ANO 140470002-10 for a new source on November 10, 
2010. After consultation Jon Black, an NOl dated August 22. 2013 was submitted to 
UDAO, Alton Coal requested addition of a highwall miner to list of mobile equipment in 
use at the Coal Hollow Mine. 

423.100- 200 AIR POLLUTION CONTROL PLAN 

Production rates at the Coal Hollow Mine are expected to exceed 1,000,000 tons of coal 
per year. Appendix 4-5 provides a Fugitive Dust Control Plan (FDCP). This plan includes 
controls and monitoring measures that will be taken to minimize air pollution related 
specifically to fugitive dust. 

424 PLAN FOR FUGITIVE DUST CONTROL PRACTICES 

Proposed mining will exceed 1,000,000 tons annually. A Fugitive Dust Control Plan is 
provided as Appendix 4-5. 
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CHAPTERS 

R64S-301-S00. ENGINEERING 

510. INTRODUCTION. 

The engineering section of the Mining and Reclamation Plan (MRP) is divided into the 
operation plan, reclamation plan, design criteria, and performance standards. All of the 
activities associated with the coal mining and reclamation operations are designed, 
located, constructed, maintained, and reclaimed in accordance with the operation and 
reclamation plan. 

511. GENERAL REQUIREMENTS 

511.1 00 - 511.300. Contents 

The operation and reclamation permit application includes descriptions of the coal 
mining and reclamation operations with attendant Drawings, plans, and cross sections. 
and its potential impacts to the environment as well as methods and calculations utilized 
to achieve compliance with design criteria. 

All this information can be viewed in this section, Drawings 5-1 through 5-,w..44 and 
Appendices 5-1 through 5-~1. 

512. CERTIFICATIONS 

512.100. Cross Sections and Drawings. 

All cross sections and Drawings required under applicable portions of sections 512.100 
through 512.150 have been prepared by, or under the direction of and certified by: a 
qualified, registered, professional engineer; a professional geologist; or a qualified, 
registered, professional land surveyor, with assistance from experts in relatedfields such 
as hydrology, geology and landscape architecture. 

Compliance with this section has been completed and certifications are available on all 
cross sections and Drawings. 

512.200. Plans and Engineering Designs. 

All plans for excess spoil, durable rockfills, coal mine waste, impoundments, primary 
roads and variances from approximate original contour will be certified by a qualified 
registered professional engineer. 
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Plans for eltcess spoil, sediment impoundments, primary roads, and a variance from 
approximate original contour have been certified by a qualified registered professional 
engineer. These certifications can be viewed on Drawings 5-22 through 5-37. No coal 
mine waste or durable rock fills are planned. 

512.210 Eltcess Spoil Disposal Areas 

A professional engineer experienced in the design aT/d canstmcrioll of earth and rockfills 
will certify the design of Excess Spoil Disposal Areas according to 535.100. 

A professional engineer with experience in design and construction of earth and rock fills 
has certified the design oflne Excess Spoil Disposal according to 535.100. An expert in 
the field of slope stability and geotechnical analysis has provided a thorough review of 
the design. This analysis can be viewed in Appendix 5·1. 

512.220 - 230 Durable Rock Fills and Coal Mine Waste Structures 

The MRP does not contemplate the construct ion o[any permanent Durable Rock Fills or 
Coal Mine Waste structures. If such structures become part of the plan, a professional 
engineer experienced in the design of earth and rock fills and or disposal facilities will 
certify the design according to 535.100 - 536. 

512.240. Impoundments. 

A professional engineer e:r:perienced in the design and constructiOIl ofimpOlmdmelils will 
lise cllrrent. prl/dem. engineering practices and will certify the design of the 
impollndment according to 743. 

A professional engineer experienced in the design and construction of impoundments 
with assistance from a geotechnical expert has used current, prudent, engineering 
practices to design the proposed impoundments, The plans have been certified and a 
detailed geotechnical analysis has been provided. The certifications and drawings can be 
viewed in Drawings 5-25 through 5·) 1 and Appendices 5·1 and 5-2. 

512.250. Primary Roads. 

A professional engineer will certifY the design and constrllc/ion or reconstruction of 
primary roads as meeting the requirements of 742.420. 

Designs of primary roads have been certified as meeting the requirements of742.420. 

512.260. Variance From Approximate Original Contour. 

III areas of the MRP where a variance from the approximate original contOllr is reql/ired. 
a professional engineer will certifY the design for the proposed variancefrom the 
approximate original contour, as described under 270. in cOllfomlOnce with professional 

Chapter 5 5-2 



standart/s e3tab/islled to assure the stability. drainage and col/figuration nt!Ce3saIY for 
lire intended lise oflhe site. 

A variance from the approximate original contour has been certified in conformance with 
professional standards to assure the stability, drainage and configuration necessary for the 
intended use of the site. 

5\3. COMPLIANCE WITH MSHA REG ULATIONS AND MSHA APPROVALS. 

513.100. Coal PTQCes~ing Waste Dams and Embankments 

The MRP does not contemplate the construction of any coal processing waste dams and 
embankments. 

513 .200. Impoundments and Sedimentation Ponds 

No impoundments or sedimentation ponds meeting the size or other qualifying criteria of 
MSHA, 30 CFR 77.216(a) exist or are planned within the proposed Mine Permit Area. 
Should impoundments and sedimentation ponds meeting the size or ocher qualifying 
criteria of MSHA. 30 CFR 77 .216(a) become necessary, compliance with the 
requirements of MSHA, 30 CFR 77.216 will be met. 

513.300. Djspos:al of Underground Development Waste. Coal Proccsliing Waste and 
Excess Spoil in undergroynd mine workings. 

T he MRP does not contemplate any underground development waste, coal processing 
waste, or excess spoil being disposed of in underground mine workings. 

513.400. Refuse Piles 

The MRP does: not contemplate the construction of any refuse piles. 

513.500. Caooing. Sealing and Backfilling Openings 10 the Surface from thc 
Undcrground. 

Each shaft, drift , adit, tunnel , exploratory hole, entryway or other opening 10 the surface 
from the underground will be capped. sealed, backfilled or otherwise properly managed 
consistent with MSHA, 30 CFR 75.1711 

All wells will be managed to comply with R645-301-748 and R645-301-765. Water 
monitoring wells will be managed on a temporary basis according to R645-30 1·738. 

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow 
Mine pennit and adjacent area, including exploration holes and boreholes used for water 
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wells or monitoring wells, will be designed to prevent contamination of groundwater and 
surface-water resources and to protect the hydrologic balance. A diagram depicting 
typical monitoring well construction methods is shown in Figure 7·11. Monitoring wells 
will include a protective hydraulic seal immediately above the screened interval, an 
annular seal plugging the borehole above the hydraulic seal to near the ground surface, 
and a concrete surface seal extending from the top orthe hydraulic seal 10 the ground 
lIurface which is sloped away from the well casing to prevent the entrance of surface 
flows into the borehole area. Well casings will protrude above the ground surface a 
sufficient height so as to minimize the potential for the entrance of surface water or other 
material into the well. A steel surface protector with a locking cover will be installed at 
monitoring wells to prevent access by unauthorized personnel. Where there is potential 
for damage to monitoring wells, the wells will be protected through the use of barricades, 
fences, or other protective devices. These protective devices wi ll be periodically 
inspected and maintained in good operating conditions. Monitoring wells will be locked 
in a closed position between uses. 

When no longer needed for monitoring or other use approved by the Di vision upon a finding 
of no adverse environmental or health and safety effects, or unless approved for transfer as a 
water well undcr R64S-301·731.100 through R64S-301 -731.522 and R64S-301.731.800, 
each well will be capped. sealed, backfilled. or otherwise properly managed. as required by 
the Division in accordance with R64S-301 -S29.400, R64S·301-631.100, and R64S·301·748. 
Pennanent closure measures will be designed to prevent access to the mine workings by 
people, livestock, fi sh and wildlife, machinery and to keep acid or other toxic drainage from 
entering ground or surface waters. 

Ifa water well is exposed by coal mining and reclamation operations, it will be permanently 
closed unless otherwise managed in a manner approved by thc Division. 

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in 
accordance with the requiremcnts of "Administrative Rules for Water WeB Dril!ers", State 
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of 
wells will be pcrfonned by a licensed watcr well dri ller. The wells to be abandoned will be 
completely fil led using neat cement grout, sand cement grout, unhydrated bentonite, or 
bentonite grout, or other materials approved by the Utah State Engineer's office. 
Alternatively, the well may be abandoned using a different procedure upon approval from 
the Utah State Engineer's office. 

Abandonmem materials will be introduced at the bouom of the well or required sealing 
intcrval and placed progressively upward to the top of the well. The casing will be seven::d a 
minimum of2 feet below the ground surface. A minimum of2 feet of compacted native 
material will be placed above the abandoned well upon completion. 

Within 30 days of the completion of well abandonment procedures, a report will be 
submitted to the State Engineer by the responsible licensed driller giving data related to the 
abandonment of the well. This shall include the name of the licensed driller or other 
person(s) performing abandonment procedures, name of well owner 81 too time of 
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abandonment, the address or location of the well by 5eCtion, township, and range, 
abandonment materials and equipment used, water right or file number covering the well, 
the final disposition of the well, and the date of completion. 

E"ploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or 
otherwise managed to prevent acid or toxic contamination of water resources and to 
minimize disturbance to the prevailing hydrologic balance. Exploration holes and 
boreholes wil! be managed 10 ensure the safety of people, livestock, fish and wi ldlife, and 
machinery. 

If a water well is exposed by coal mi ning and reclamation operations, it will be 
pennanently closed unless otherwise managed in a manner approved by the Division. 

If any exploration boreholes are to be used as monitoring wells or water wells, these will 
meet the provisions of R645-301-73\ 

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other 
materials approved by the Division as necessary to prevent cOlllamination of groundwater or 
surface-water resources or to protecl the prevailing hydrologic balance. The upper 
approximately \ foot will be backfilled with native materials to facililale reclamation (see 
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and 
reclamation activities will be pennancntly closed unless approved for water monitoring or 
otherwise managed in a manner approved by the Division. 

513.600. Discharges into an underground mine 

The r-.iRP does not contemplate discharges into an underground mine. 

513.700. Surface Mining Closer than 500 Feet to an Active Underground Mine 

The MRP does not contemplate mining within 500 feet of an active underground mine. 

513.800. Coal Mine Waste f ires 

The MRP does not contemplate the generation of any coal mine waste. 
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514. INSPECTIONS 

All engineering inspections, will be conducted by a qualifi ed registered professional 
engineer or other qualified professional specialist under the direction of the professional 
engineer. 

514.100 Excess Spoi l. 

The professional engineer or specialist will be experienced in the construction of earth 
and rock fills and will periodically inspect the fi ll during construction. Regular 
inspections will also be conducted during placement and compaction offill materials. 

The construction method for the excess soil specified in 528.310 is expected to meet the 
85% compaction standard. As verification, the fill compaction will be periodically field 
tested using method(s) as directed by the qualified registered professional engineer. A 
description of the test method and the test results will be provided to the Division as part 
of the quarterly inspection reports. 

514.110. Such inspections will be made at least quarterly throughout construction and 
during critical construction periods. Critical construction periods will include at 
minimum: 

514. I 11. Foundation preparation, including the removal of all organic material and 
topsoil; 

514.1 12. Placement of underdrains and protective filter systems. 

No underdrains or protective fi lter systems are planned as part of the excess spoil. 

514.113. Installation of final surface drain systems; and 

514.114. The final graded and revegetated fil l. 

514.120. The qualified registered professional engineer wil l provide a certified report to 
the Division promptly after each inspection that the fill has been constructed and 
maintained as designed and in accordance with the approved plan and the R645-301 and 
R645-302 Rules. The report will include appearances of instability, structural weakness, 
and other hazardous conditions. 

514.200 ·250. Refuse Piles. 

The MRP does not contemplate the construction of any refuse piles. 

514.300. Impoundments. 

514.310 • 313. Certified Inspection. 
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A professional engineer or specialist experienced in the construction of impoundments 
will inspect impoundments. Inspections will be made regularly during construction, upon 
completion of construction, and at least yearly unlil removal of the structure Of release of 
the performance bond. The qualified registered professional engineer will promptly, after 
each inspection, provide to the Di vision, a certified report that the impoundment has been 
constructed and maintained as designed and in accordance with the approved plan and the 
R645 Rules. The report will include discussion of any appearances of instability, 
structural weakness or other hazardous conditions, depth and elevation of any impounded 
waters, existing storage capacity, any existing or required monitoring procedures and 
instrumentation and any other aspects of the structure affecting stability. A copy of the 
report will be retained at or near the mine site. 

5[4.320. Inspection Standard and Frequency 

The MRP does not contemplate construction of any impoundments meeting the NRCS 
Class B or C criteria for dams in TR-60, or the size or other criteria of30 CFR Sec. 
77.2[6. If such impoundments become necessary, they wi ll be examined in accordance 
with 30 CFR Sec. 77.216-3. Impoundments not meeting the NRCS Class B Of C Criteria 
for dams in TR-60, or subject to 30 CFR Sec. 77.216, will be examined at least quarterly. 
A qual ified person designated by Alton Coal Development LLC will examine 
impoundments for the appearance of structural weakness and other hazardous conditions. 

SIS. REPORTING AND EMERGENCY PROCEDURES 

515.100. £.illi 

Any time a slide occurs which may have a potential adverse effect on public, property. 
health, safety, or the environment, Alton Coal Development LLC will notify the Division 
by Ihc fastest available means and comply with any remedial measures required by thc 
Division. 

515.200. Impoundment Hazards. 

If any examination or inspection of an impoundment discloses that a potential hazard 
exists, the person who examined the impoundment will promptly infonn the Division of 
the finding and of the emergency procedures fonnulated for public protection and 
remedial action. If adequate procedures cannot be formu lated or implemented, the 
Division will be notified immediately. 
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515.300. Temporary Cessation 

515.312. 

During a temporary cessation, surface faci lities in areas in which there are no current 
operations, but in which operations are to be resumed under an approved permit will be 
effectively secured. 

515.320. 

Before temporary cessation of coal mining and reclamation operations for a period of 30 
days or more, or as soon as it is known that a temporary cessation will extend beyond 30 
days, a notice of intention to cease or abandon operations will be submitted to the 
division. This notice will include: 

• A statement of the exact number of acres which have been affected in the pennit 
area prior to such temporary cessation. 

• The exlent and kind of reclamation of those areas which has been accomplished, 
aod 

• Identification of the backfilling, regrading, revegetation, environmental 
monitoring, and water treatment activities that will conti nue during the temporary 
cessation. 

516. PREVENTION OF SLIDES 

The moderate topography in the area of the planned Coal Hollow Mine will minimize the 
potenti;ll for IInp l~nned sli des. A natuml barrier will, however, be left undis t\l rbed except 
as necessary for roads, sedimentation control, temporary topsoil and spoil storage and 
similar featu res. beginning at the elevation of the coal seam and extending from the 
outs!ope for a distance of at least 50 ft. The barrier will be retained in place to prevent 
slides and erosion. 
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520. OPERATION PLAN. 

521. GENERAL. 

The proposed Coal Hollow Mine is located approximately 2.5 miles south or Alton, Utah. 
In order to maximize the use and conservation or the coal resource, coal wi ll be recovered 
using large hydraulic excavators. RigA .... all RliR'I!F 8f J ront end loaders ,imE! off·road 
trucks. and hLghwall miner. Mined coal wi!! be hauled to a central coal area ror crushing 
and placement into a stockpile. Coal rrom the stockpile wi!! be transrerred into a bin and 
loaded into over the road trucks ror transport. 

The plan, with Drawings, eross sections, narrative, descriptions, and calculations 
indicates how the re levant requirements will be met. The lands subject to coal mining and 
reclamation operations over the estimated lire orthe operations are identified and briefly 
described. All appropriate inrormation is located in the subsequent sections and 
Drawings 5·1 through 5-W44 and Appendices 5·1 through 5~. Topsoil piles and 
removal sequencing is shown on Drawing 2·2. 

52 1.100. Cros~ Sectjons and Drawine:s. 

The application includes cross sections, Drawings and plans showing all the relevant 
inrormation required by the Division. Appropriate inrormation is provided in Drawings 
and cross sections 5·1 through 5~4. 

521. II O. Previously Mined Area. ... 

Historically, there has been some underground mining or coal within the Alton 
Amphitheater. The following underground mines are known to have historically existed 
within the Amphitheater: 

• Seaman Mine 

• Smirl Mine 

• Alton Mine 

• Johnson Mine 

• Silver Mine 

There are not any known mines that existed or currently exist within the permit area or 
the adjacent area as defined in R645·100-200. There is also not any active coal mining 
operations in the area. 

521.120. Existing Surrace and Subsurface Facilities and features. 

52 1.12 1. Buildings 

The location or all buildings in and within 1,000 reet of the proposed permit area, with 
identification orthc current use orthe buildings is shown on Drawings 1-5 and 1-6. 
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521.122. Surface and Subsurface Man-Made Features 

The only known surface and subsurface manmade features that exist within the permit 
area are: 

• County Road 136 ( location shown on Drawing 5-3) 
• Water pipeline to Pond 20-1 (location shown on Drawing 7-7) 

521.123. Public Roads 

One Class B public road, Kane County Road 136 (K3900) is located in or within 100 feet 
of the proposed permit area and is shown on Drawing 5-3. This road will be temporarily 
relocated outside the permit area until mining is complete and then reconstructed.-.!n 
addition. Kane County has recently made a claim on the two-track road located adjacent 
to Lower Robil1S0n Creek which i al 0 located within the permit boundary. This road 
has mostly been closed to the public since it crosses private land and ACD has worked 
with Kane County to develop an acces agreement which includes access through the 
permit area by mine personnel escort only. Thi agreement is included as Appendix 1-8 
in Chapter 1. The County has named this Class D public road K3993. 

The details for reestablishing road K3900 is shown on Drawings 5-22E. 5-22F and 5-
22H. The details related to reestablishing K3993 following mining is shown on Drawing 
5-22C. 

521.124. Exi ting areas of spoi l. waste. coal development waste. and noncoal waste 
disposal. dam . embankments. other impoundments. and water treatment and air pollution 
control facilities. 

There is-BHeare three impoundmenu currently located within the permit area which is 
are Pond 20-1 , Pond 29-3 and Pond 29-5 shown on Drawing 7-7. The area of tffi&.these 
impoundment is-are approximately 3,400 , 10,500 and 6963square feet r 'pectively. 

There no other areas of existing spoils, waste, coal development waste, and noncoal 
waste disposal, dams, embankments, other impoundments, and water treatment and air 
pollution control facilities within the permit area. 

521.125. Ponds and Other Impoundments 

The MRP does not contemplate construction of any permanent water impoundments; coal 
processing waste banks and coal processing waste dams or embankments. The planned 
location of each sedimentation pond is shown on Drawing 5-3. 
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521.130. Landowners and Right of Entry and Public Interest Drawings. 

All boundaries of lands and the names of present owners of record of both surface and 
subsurface within the Mine Permit Area are shown on Drawing 1-3 (Surface) and 
Drawing 1-4 (Subsurface). 

521.132. Permit Boundary 

The boundaries of land within the proposed penni! area are shown on all applicable 
Drawings. 

521 .133. Public Roads 

No mining or reclamation operations are planned within 100 ft. ofa public road. 
However mine vehicles may cross the right-of-way of Kane County Road #136 for a 
short period early in the operation's life. Appropriate measures, including signage and 
mine operating practices and training will be implememed to protect the public. 

521.133.2 Relocating a Public Road: 

The design of any relocated road will be approved by Kane County authorities, or such 
other authorities as have jurisdiction. Appropriate measures will be taken to prevent 
entrance imo the mining area via the pre-cxisting road, and appropriate signage and 
barriers will be installed to prOlecl the public. 

521.140. Mine Drawings and Pennit Area Drawing!>. 

521. 14\ The boundaries of all areas proposed to be affected over the estimated total life 
of the coal mining and reclamation operations. with a description of size, sequence and 
timing of the mining, the coal mining and reclamation operations to be conducted, the 
lands to be affected throughout the operation, and changes in facilities or features to be 
caused by the proposed operations; 

These items are depicted on Drawings 5-1 through 5~. 

Two options are provided for final reclamation of the penni! area. The Preferred option 
is shown on Drawings 5-35 and 5-36. The anticipated time schedule ror this option is 
shown on Drawing 5-38. This option includes mining operations transitioning into the 
adjacent federal coal reserves. In the case that these reserves are not acquired by ACD, 
an alternative plan is provided in Drawing 5-37 and 5-37A which requires rehandling 
much of the fill above original comour to fill in the final pits. 
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If a circumstance occurs where mining of the permit area is complete and ACD has 
acquired the federal lease but permit approval has not yet been acquired to continue 
mining in the federal coal reserves; ACD requests that the Division consider a temporary 
cessation of operations at that time rather than requiring implementation of the alternate 
reclamation scenario. This temporary cessation could be granted for a sufficient period 
of time to allow ACD to acquire approval for transitioning mining operations into the 
adjacent federal coal reserves. The Division does have the authority to grant such an 
allowance based on R645-301-515.300. Should the alternative reclamation scenario be 
implemented prematurely, reclamation along the western side and south end of the permit 
area will either be excavated to recover coal or these coal reserves beneath and adjacent 
to the reclamation will be unrecoverable. Also, an additional excess spoil structure will 
have be constructed for the boxcut for the federal reserves. A detailed description of the 
two reclamation scenarios and how each scenario would apply is provided in Section 
528.200 Overburden and 553 Backfilling and Grading of this Chapter. 

If ACD does not acquire the federal coal lease by the time that the final pit is complete, 
ACD will then immediately transition the reclamation plan to the alternative scenario. 

521.143 The proposed disposal sites for placing excess spoil generated at surface areas 
affected by surface operations and facilities for the purposes COAL MINING and 
RECLAMATION ACTIVITIES according to: 

• R645-301-211: The applicant will present a description a/the premining soil 
resources as specified under R645-301-221. Topsoil and subsoil to be saved 
under R645-301-232 will be separately removed and segregated/rom other 
material. 

The soil resources for the proposed excess spoil disposal area are described in 
Appendix 2-1. A plan has been developed for removal of topsoil and suitable 
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subsoi l based on the soil descriptions in this appendix. The handling plan can be 
viewed on Drawing 2-2. Topsoil and acceptable subsoi l will be separately 
removed and segregated from other material prior to placement of any spoil. 

• R645-101-2 I 2: After removal, topsoil will be immediately redistributed in 
accordance with R645-301-242, stockpiled pending re(/istriblltiOIl under R645-
301-234, or if demonstrated that all alternaliJle procetirlre will provide equal or 
more protection for the topsoil. tire Division may, on a case-by case basis, 
approve an alternative; 

Excess spoil wi ll have topsoil and subsoil redistributed in an approximately 
uniform, stable thickness with the approved post mining land use, contours and 
surface water drainage systems. Material handling practices wi ll prevent excess 
compaction of these materials. Handling practices will also protect the materials 
from wind and water erosion before and after seeding and planting. 

• R645-101-412.100: Criteria for Alternative Pastmining Land Uses . 

The MRP does not contemplate alternative postmining land uses. 

• R645-301-512.210: ExC£fs Spoil. The professional engineer experienced in the 
de.rign of earth and rockjills will certify the design according to R645-301-
535.100. 

A professional engineer experienced in the design of earth and rock fill s with 
assistance from a geotechnical expert has certified the design according to R645-
301-535.100. These certifications can be viewed on Drawings 5.35, 5·36 and 5-
17 through 5-19. 

• R645·JOI-512.220: Durable Rock Fills 

No durable rock fills are planned. 

• R645-30J·514. JOO: Excess Spoil. TIre professional engilleer or specialist will be 
experienced in tire constnlction of earth and rockfills and will periodically 
inspect the fill during constmction. Regular inspections will also be condlicied 
dun'ng placement and compaction offill materials. 

A professional engineer or specialist that is experienced in the construction of 
earth and rock fills will inspect the fill during construction and regular inspections 
will also be conducted during placement and compaction of fill materials. 

• R645-101-528.1JO: Excess spoil will be placed in designated disposal areas 
within the pennit area, in a controllable manner to ensure man slability and 
prevent mass movement during and after constnlction. Excess spoil will meet the 
design criteria ofR645-301-515. For the purposes of SURFACE COAL MlNING 
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AND RECLAMATION ACTIVITIES, the permit application IIl11st include (J 
description oj the proposed disposal site (Jlld the design oj the spoil disposal 
structures according to R645-301-211, R645-301-212, R645-301-412.300. R645-
301-512.210, R645-528.31O, R645-301-535.100 through R645-301-535,130, 
R645-301-535.300 through R645-301-535.500, R645-536.30D. R645-301-
542.720, R645-301-553.240, R645-301-745.100, R645-301-745, 100, R645-301-
745.300, and R645-301-745.400. 

Excess spoil will be placed in the area designated on Drawing 5-3 and 5-35. This 
fil l will be placed in lifts not to exceed 4 feet. The material will be transported 
from the overburden removal area to the fill by end dump haul trucks and a 
dozer(s) will spread the spoil to this lift thickness. The fill will meet at mi nimum 
85% compaction as related to the standard Procter. Final slopes wi ll be regraded 
to a maximum slope of3h:1 v. The top of the fill will be sloped to approximately 
2% to prevent pooling of water and to reestablish drainage similar to original flow 
patterns. The excess spoi l placed on the non-mined areas is approximately 32 
acres and varies in height from 35 10 110 feel. The area of excess fill over mined 
out areas (variance from approximate original contour) is an extension of the fill 
placed on the non-mined area and is approximately 55 acres. Combined acreage 
of the exce.<i.<i till placed on mined and non· mined areas is 87 acres and varies in 
height from 60 to 100 feel above original contour. Total excess fill is 8.6 million 
yards. Design of Ibis fill can be viewed in Drawings 5-35 through 5-36 and the 
geotechnical study can be viewed in Appendix 5-1. 

• R645-30J-535.JOO through R645-30J-lJO: Disposal oj Excess Spoil 

A geotechnical analysis of the excess spoil structure design has been completed 
by an expen in this field. The long term static safety factor for this structure 
design is estimated at 1.6 to 1.7. Lifts wi ll be placed in thicknesses not to exceed 
4 feel. T he lifts will meet 85% compaction by Ihe standard Procter. The fill will 
be graded to allow for drainage s imilar to original patterns and to prevent 
excessive infilt ration of water. Fill will be covered with subsoil and topsoil as 
specified in Chapler 2 to provide conditions suitable for revegetation of the area. 
The geotechnical study can be viewed in Appendix 5·1. 

• R645-301-535.300 through R645-30J-535.500: Disposal oj Excess - Spoil 
Durable Rock Fills. 

No durable rock fills are planned. 

• R645·301-536.300: Disposal oJCoal Mine Waste in Eccess Spoil 

No coal mine waste is planned in the excess spoil area. 

• R645-301-542.720: £'fcess spoil will be placed ill designated disposal area.~ 
within the pemlit area, ill a controlled mallller to ensure that the filial jill is 
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suitable for reclamatioll and r(!Vegetati'oll compmible with the /latl/ral 
swrolllldings alld the approved postminillg lafld lise. Excess spoil that is 
combustible will be adequately covered with noncombustible material to prevent 
sustained combustion. The reclamation of excess spoil will comply with the 
design criteria wlcler R645-30J -553.140. 

The excess spoil as shown in Drawing 5-35 and 5-36 will be suitable to the 
surrounding area and for the postmining land use of primarily grazing. No 
combustible excess spoil will be placed in the proposed structure. The 
reclamation of the spoil does not include any terraces and the slopes will not 
exceed3h:lv. 

• R645-JOJ -553.140: The filwl fill configllration of the fill (excess spoil) will be 
sllitablefor the approvedposrmining land lise. Terraces may be COlIStructed all 
the olltslope of the fill if required for stability. comrol of erosion, to conserve soil 
moisture. or 10 facilitate the approved postminillg land lise. The grade of the 
outs lope between terrace benches will 1I0t be steeper thonlh: Jv (50 percem). 

The excess spoil as shown in Drawings 5-35 and 5-36 will be suitable to the 
surrounding area and for the postmining land use of primarily grazing. The 
reclamation of the spoil does not include any terraces and the slopes will not 
exceed 3h:1 v. The long term static safety factor for these slopes is estimated to 
be 1.6 to 1.7. 

• R645-301-745.100: Gene/'al Requirements. 

745.110: Excess Spoil will be placed in designated disposal areas within the 
pennit area, ill a controlled manfler to: 

745.1 J 1: Millimize the adverse effects of leaching and surface water runafffrom 
thefi/{ on surface and undergroulld water; 

Reclamation of the excess spoil will include topsoil and a subsoil layer. 
Infiltration through the reclamation is expected to be mini mal based on the high 
clay content of these soils. In addition, laboratory data for the overburden shows 
that there is minimal potential for leaching of pollutants should infiltration rates 
become higher than expected. 

The foundat ion of the excess spoil area also has high clay content with minimal 
potential for infiltration. This will provide an additional, natural barrier to protect 
ground water present beneath the proposed structure. 

745.112: Ensure pemwnellt impoundments are 1101 located on the campletedfill. 
Small depressions may be allowed by the Division if Ihey are "eeded 10 retain 
moisture or minimize erosion. creOle and ellhallce wildlife habitat or assist 
revegetation. and if they are not incompatible with the stability of thefill; and 
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Pennanent impoundments are not planned on the excess spoil area. Small 
depressions may be constructed as allowed by the Division to retain moisture, 
minimize erosion, create and enhance wildlife habitat or assist revegetation. 

745.1 13: Adequately cover or {reat the excess spoil that is acid· and toxic 
forming with nonacid nontoxic material to control the impact on the surface and 
ground waler ill accordance with R645-301-73 1 .300 and to minimize adverse 
effects on plant growth and approved postmining land use. 

Laboratory data representative of the overburden planned for disposal in the 
excess spoil area does not show acid- and toxic fonning characteristics. 

745.120: Drainage Control. lJthe disposal area contains springs, natural or 
manmade water courses, or wet weather seeps, the fill design will include 
diversions and underdrains as necessary to conlrol erosion, prevent water 
infiltration into thefilf and ellsure stability. 

A spring and seep survey available in Chapter 7 has identified no springs or wet 
weather seeps in the proposed excess spoil area. The final surface will be 
regraded to a contour that will route water from snowmelt and rainfall around Ihe 
excess spoil as shown on the final contours Drawing 5-35, There are no 
manmade water courses present in the excess spoil area. No underdrains are 
planned for the excess spoi l structure. 

745.121: Diversions will comply with the requirements ofR645-301-742.300 

No diversions are planned in the excess spoil area. 

745.122: Underdrains 

No underdrains are planned in the excess spoil area. 

745.300: Durable Rock Fills 

No durable rock fills are planned in the excess spoil area. 

745.400: Preexisting Benches 

Excess spoil will not be disposed of through placement on preexisting benche.s. 
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521.150. Land Surface Configuration Drawings. 

Surface contours representing the existing land surface configuration of the proposed 
permit area are shown on Drawing 5-1 and the post mining land configuration is shown 
on 5-35. Cross sections with both these landforms are shown on Drawing 5-36. 

521.160. Maps and Cros ection of the Proposed Feature for the Proposed Permit 
Area. These maps and cross sections will clearly show: 

521.161 Buildings, utility corridors, and facilities to be used: 

These items are shown on Drawings 5-3 through 5-SC. 

521.162 The area ofland to be affected within the proposed permit area, according to 
the sequence of mining and reclamation: 

A yearly and overall disturbance sequence for the permit area is provided on Drawing 5-2 
for open pit mining and on Drawing 5-2A for the alternative method of highwatt mining. 

521.163 Each area of land for which a performance bond or other equivalent guarantee 
will be posted under R645-30 1-512; 

The area of land that will have a performance bond posted is shown on Drawing 5-3. 

521.164 Each coal storage, cleaning and loading area. The map will be prepared and 
certified according to R645-301-512; 

These facilities can be viewed on Drawings 5-3 through 5-5. 

521.165 Each topsoil, spoil, coal preparation waste, underground development waste, 
and noncoal waste storage area. The maps will be prepared and certified according to 
R645-301-512; 

Topsoil storage areas and handling can be viewed on Drawing 2-2. Spoil placement and 
the excess spoil structure can be viewed on Drawings 5-3, 5-17,5-18, 5-19, 5-35 and 5-
36. 

521.166 Each source of waste and each waste disposal area relating to coal processing 
or pollution control; 

Only sizing of the coal is proposed. This process will not produce any waste. 

521.167 Each explosive storage and handling facility; 

Need for these facilities are not anticipated at this time. Should these facilities become 
necessary, appropriate drawings will be provided to the Division. 
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521.168 For the purposes of SURFACE COAL MINING AND RECLAMATION 
ACTIVITIES, each ai r pollution collection and control facility; and 

There are no specific air pollution collection or control facilities proposed. 

521.169 Each proposed coal processing waste bank, dam or embankment. Thc map will 
be prepared and certified according 10 R645·301·512. 

The MRP does not contemplate processing of coal that will produce waste. 

521.170. Tran~porta t ion Faci lities Drawing~. 

Transportation facilities for the Coal Hollow Mine include seven primary roads, a 
conveyor system, and miscellaneous ancillary/temporary roods. Numerous drawings 
detail the designs and specifications for each one of the proposed facilities. The 
following is a description of each facility and a reference for the associated drawings: 

• Roads: Two primary mine haul roads are planned within the pennit area. The first 
road extends from the coal unloading area to the first series of pits along the west side 
of the property. This road will be utilized for access to the pits (pits shown on 
Drawing 5-10). This road will be approximately 2,800 feet in length and will be 
utilized throughout mining. There will be three culverts installed along this road all 
sized for a 100 year, 24 hour storm event. The first culvert will be across a tributary 
of Lower Robinson Creek and will be a 36 inch corrugated steel pipe. The second 
culven is the main crossing over Lower Robinson Creek and is a 96 inch corrugated 
steel pipe. Both of these culverts have been sized based on analysis of the l ower 
Robinson Creek watershed. This analysis can be viewed in Appendix AS-3. The third 
cu lvert is crossing over a di version ditch that wi ll route water mainly from disturbed 
areas along the south side of l ower Robinson Creek to a sediment impoundment . 
This culvert will be a 24 inch corrugated steel pipe. 

The second road extends from an intersection with the first road, located just south of 
the Lower Robinson Creek crossing, and proceeds southeast to long tenn topsoil 
stoc kpi le 2 and subsoil stockpile pile 1. This road is approximately 1,300 feet in 
length. There is one culvert crossing along this road to cross a diversion di tch. Th is 
culvert will be a 24 inch culven sized for maximum anticipated fl ows in the 
diversion. 

The following speci fications apply to these Primary mine haul roads: 
I) Roads will be approximately 80' in width 
2) Approximately a 2% crown 
3) Approximately one foot deep cut ditches along shoulders for controlling storm 
water 
4) 18" of crushed rock or gravel for road surfacing 
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5) Cut and fill slopes of 1.5 h: I v 
6) Minimum fill over each culvert will be 2 times diameter of culvert 
7) Berms placed as necessary along fills 

The ancillary roads will have similar specifications except surfacing will occur only 
as needed and may be narrowed to a 40 foot road width. A typical cross section for 
the ancillary roads can be viewed on Drawing 5-24. 

The location and details for Primary Mine Haul roads can be viewed on Drawings 5-3 
and 5-22 and 5-23. 

In addition to the two roads primary Mine Haul roads, the road located within the 
faci lities area is also classified as a primary road. This road is planned to be 24 feet 
wide with 24 inches of compacted sub base and 8 inches of compacted I inch minus 
gravel as surfacing. This road is referred to as "Facilities Roadway" and mOTe details 
are described in 527.200 along with Drawings 5-22A and 5-22B. 

In addition to the primary roads that will be present during active mining, four 
additional roads are planned to exist postmining and are also classified as primary 
Toads for this reason. 

Roads that will remain postmining are the following; 
• Road to Water Well with details shown on Drawing 5-220 
• Road to cast C. Burton Pugh property (KJ993) with details shown on 

Drawing 5-22C. Kane County has claimed this road as County Road 
K3993. 

• County Road 136 (10900) with details on Drawing 5-22E, 5-22F and 
5-22H. This County road wi ll be reconstructed within the permit area by 
Kane County. This reconstruction will occur concurrently with the fin al 
phase ofrcclamation as scheduled on Drawing 5-38 and is expected to be 
completed by 2017. 

• Road to Swapp Ranch (same speci fi cation as the Water Well Road) 

The location of these roads is shown on Drawings 5-35 and 5-37 along with the post 
mining topography. 

The ramps, benches and equipment travel paths within the active surface mining area 
are temporary in nature and will be relocated frequently as mining progresses. These 
temporary travelways are considered part of the pit due to their shott term use, and 
arc not individually designed nor engineered. They will be built and maintained to 
facilitate safe and efficient mine and reclamation operations. 

• Conveyors: A conveyor system will be used 10 stockpile coal and to load highway 
approved haul trucks for transportation to market. The first conveyor is mainly a 
stacker system for the coal stock.pile which will be located al the coal unloading area 
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and will be approx.imately 451' in length. This conveyor is estimated to be a 48" 
solid frame system. 

The second conveyor is a coal reclaim belt that wilJ be loaded by an above ground 
reclaim feeder from the coal stockpile and will convey coal to the loadout chute 
which will load the highway approved coal haulage trucks. This section will be 
approx.imately 290' in length. Similar to the first section, this conveyor is estimated 
to be a 48" solid frame system. 

Drawings of this system can be viewed on Drawings 5-3 through 5-5. 

52 J .180. Support facilities. 

Description of the support facilities is provided in Section 526.220. Drawings 5-3. 5-4, 
5-5,5-6,5-7,5-8, 5-8A, 5-88, and 5-8C provide the maps, appropriate cross sections, 
design drawings and specifications to demonstrate compliance with R645-301-526.220 
through R645-301-526.222 for each facility . 

521.200. Sign~ and Marke(.S Specifications. 

Signs and markers will be posted, maintained, and removed by Alton Coal Development 
LLC. Signs and markers will be a uniform design that can be easily seen and read; made 
of durable material ; conform to local laws and regulations. and be maintained during all 
activities to which they pertain; 

52 1.240. Mine and Permit rdentification Signs. 

Identification signs showing the name, business address, and telephone number of Alton 
Coal Development LLC and the identification number of the permanent program permit 
authorizing coal mining and reclamation operations will be displayed at each point of 
access to the pennit area from public roads, and will be retained and maintained until 
after the release of all bonds for the permit area; 

521.250. Perimeter Markers. 

The perimeter ofa pennit area will be clearly marked before the beginning of surface 
mining activities; 

521 .260. Buffer Zone Markers. 

Buffer zones will be marked along their boundaries as required under 731.600 

521.270. Topsoil Markers. 

Markers will be erected to mark where topsoil or other vegetation - supponing material is 
physically segregated and stockpiled. 
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522. COAL RECOVERY. 

The MRP is designed to maximize recovery of the coal resource within technological, 
safety and legal limitations. Coal will be recovered from the Smirl Seam which ranges in 
thickness from 13.5 to 18.5 feet averaging approximately 16 feet in the planned mining 
area. The Smirl Seam is the only surface mineable seam in the permit area. Isopach 
maps of the coal thickness and strip ratio can be viewed on Drawings 5-l3 and 5-14 

Some coal along the boundaries of the mine area will not be recovered in conjunction 
with the proposed operation. This includes coal underlying the pit highwaUs and areas 
where drainage or sedimentation control structures (diversions, ditches, ponds, etc) are 
located. The mine is designed to minimize such losses by locating haulage ramps in the 
spoil rather than on the pit wall, by oversteepening the coal face at the pit edges, and by 
minimizing the use of out of pit ancillary roads. Coal which is left in place in these areas 
may be recovered in the future when adjacent property rights are secured. Current plans 
are for a planned maximum mining depth of approximately 200 ft . and a strip ratio of 
10: 1; however, the ultimate mining depth will depend on cost related factors. 

A detailed mine plan has been developed for the proposed permit area and the following 
table along with Drawing 5-9 summarize the coal extraction for the permit area for open 
pit mining. 

Description Extraction Average Coal Average Strip Quantity 
Status Thickness (ft) Ratio* (yd3rron) (**Ton) 

Total Coal within Permit N/A 16.3 7.7 9,IS9,GGG 
Boundary 12,092,00 

0 
High Strip Ratio Area (NE Not Mined 16.~Q l3.5 2,'764 ,GGG 
comer of permit area) 4,268,000 
Coal under highwalls and Not Mined 17.2 4.8 I,S8;?;,GGG 
sedimentation structures 3,011,000 
Coal under Robinson Not Mined 15.5 3.9 172,000 
Creek Diversion 
Recoverable Coal Mined 16.3 6.4 4,641 ,000 

* All strIP ratIos are bank cubIC yards of overburden to tons of coal 
**AIl coal tons are based on a 95% recovery factor 

A deta iled mine Qlan Ilas been developed for the propo~ed permit area and the fo llowing 
lable along with Drawing 5-9A summarize the coal extractio!.] for the Qermit area for the 
alternate 0Rtion. highwaJ l mining: 

Description Extraction Average Coal 
Status Thickness Cft) 

Total Coal within Permit N /A 16.3 
Boundarv 
High Strio Ratio Area (NE Not Mined 16.0 
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Average Strip Quantity 
Ratio* (vd3rron) C**Ton) 

7.7 12,092,00 
0 

13.5 4.268,000 
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comer of permit area) 
Coal under highwalls and Not Mined 17 .2 4.8 900,000 
sedimentation structures 
Coal under Robinson Not Mined 15 .5 3.9 172,000 
Creek Diversion 
Recoverable Coal Mined 16.3 6.4 4,471 ,000 

*AIl strig ratios are bank cubic vards of overburden to tons of coal 
** All coal tons are based on a 95% recoverY factor for eeR'IeB~i el~a l s~ffaee open Qil 
mining and 45% for highwal l mining 

Once approval is received to progress with mining on the adjacent federal coal reserves, 
an additional 57% of the coal under the high walls will be recovered as part of the 
progression into these adjacent reserves. 

With me preferreEi eptionopcll oil mini ng. =t=!he application of highly flexible, open pit 
truck/shovel techniques will minimize losses of coal due to pit geometry or spoil support 
requirements, allowing the maximum possible exposure of the coal resource. The full 
seam section will be loaded primarily using large hydraulic backhoes. The backhoes, 
which can work from the top of the seam, provide the ability to efficiently and cleanly 
excavate the lower part of the coal seam without disturbing the pit floor. This, along with 
the machine's high degree of bucket horizon control will minimize floor losses. The 
backhoes can also work safely from the top of the seam to oversteepen the loading face 
along the pit walls, thus recovering the maximum amount of coal. 

Where pit geometry or operational factors preclude the use of backhoes for loading, a 
large rubber tire front end loader will be used. These machines provide similar horizon 
control, can operate on the floor of the pit or on an intermediate bench, and can recover 
coal from confined areas such as the ends of the pits. 

Rear dump haul trucks, loaded by the backhoes or front end loader, will be used to move 
the coal from the pit via inpit roads and the primary haul road to the crusher and stockpile. 
The trucks will be equipped with "combo" beds suitable for hauling both coal and 
overburden, and configured to minimize coal spillage. 
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A net recovery of 95% (including the effects of in-pit coal losses and out-of-seam 
dilution) of the coal exposed in the open pit is anticipated. A net recoverY of 45.% ofth~ __ _____ . ( Formatted: Font: 12 pI 

coal mined by the Hllernativc; highwall y tern i. anticipated. Normal coal losses are 
expected due to cleaning of the top of the seam, loading losses at the seam floor, and coal 
oxidation near the outcrop. 

No coal washing is contemplated at this time, thus there will be no coal processing losses. 

Maps and cross sections providing detailed information related to coal recovery activities 
can be viewed on Drawings 5-9 through 5-14. 

523. MINING METHOD(s). 

The Coal Hollow Mine will be a surface coal mining operation using open pit mining methods to 
produce up to 2 mill ion tons of coal per year. Primary mining equipment will include hydraulic 
excavators, a highwall miner and end-dump mining trucks. The coal will be crushed at the mine 
site, and hauled to market in over-the-road coal trucks. 

The mine is planned to produce approximately 4.64 million tons of coal over a life of 
approximately 6 years f()r the prei(:rretl option llnd appro,ximalely 4.2 !TIi Ilion tons o f coal over 
a li fe of approximately 7 year ' for the al ternate option. The estimated production 
schedule is summarized below for the two options: 

Preferred olllion Alternative oDtion 
Tons Produced Tons Producec\ 

Year (000) Year (000) 

I 542 I 542 
2 505 2 505 
3 750 3 567 
4 1,000 4 792 
5 1,000 5 789 
6 844 6 802 

Total 4,641 7 153 
Total 4,150 

Initial mine development will involve removal and storage of topsoil from mine 
infrastructure locations. Facilities for equipment maintenance/warehouse, coal handling, 
and offices will be constructed. During the development and initial mining period, 
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facilities temporary in nature may be used until permanent facilities can be built. 
Construction of sedimentation ponds, diversion ditchcs, and mine roads accessing the 
initial mining areas will also be ongoing. 

Mining will employ typical open pit methods using truck/loader type equipment to 
remove overburden and recover the coal. Mining will advance across the property in 
successive cuts approximately 250 ft. in width and 800 to 1,300 ft . long (generally equal 
to the width of the property less property barriers). Layout of these pits can be viewed 
on Drawing 5·10. The overburden will be removed in layers or lifL'i approximately 20 to 
40 feet deep. In practice, these overburden lifts are mined in a stairstep fashion ahead of 
the coal removal operation to provide adequate working room for the equipment and 
stable advancing slopes. Once mining is complete, excavated overburden (spoil) from a 
successive cut is used to backfill the excavation. General cross sections of this process 
can be viewed on Drawings 5- 11 and 5·12. 

Prior to beginning mining, the area will be cleared of vegetation, and the topsoil will be 
recovered and either stockpiled or live hauled to regraded areas. It is not anticipated that 
blasting of tile overburden will be necessary based on drilling data. Should this process 
become necessary, this is the phase where it would be implemented. Overburden will 
then be removed using large hydraulic excavator(s) or front end loaders and off-road 
trucks which will haul the spoil and place it in parts of the pit where the coal has been 
removed, or in the excess spoil area shown on Drawings 5-3, 5-35 and 5-36. Overburden 
is removed in successively deeper benches umil the coal seam Is exposed. Some 
overburden in tower lifts may be moved by direct dozing into the mined out pit by large 
bulldozers. 

When overburden removal is finished in a panicular pit, the top of the coal will be 
cleaned (removal of any roof rock or other non·coal material on top of the seam) using a 
motor grader, dozcr or front end loader. The material removed will be placed in the 
adjacent mined out pit. For the o[)Cn pit mined coal. lifnecessary, the coal seam will be 
loosened by drilling and blasting or ripping prior to loading. Drilling and blasting of the 
coal is not expected to be necessary. The cleaned, exposed coal is then excavated by 
backhoe or front end loader and placed into off-road rear dump trucks. Coal mined with 
a hi:zbwlll romer would nN rtctyire blasting. 

Once the coal is removed, the pit will be backfilled by spoil from adjacent mine pits. 
Spoil will be placed in lifts and spread with a dozer. Once the pit is backfilled to the 
planned final surface contour, suitable topsoil and subsoi l will be replaced, and the area 
reseeded. Revegetation work will proceed seasonally as appropriate for planting. 

Overburden excavation and coal mining at Coal Hollow will begin near the subcrop of 
the coal seam at thc western end of the permit area in the NW V. NE V. of Section 30, 
T39S, RSW. Topsoil will be removed and stored separately in topsoil stockpiles as shown 
on Map 2·2. Overburden from the initial pits will be hauled to the excess spoil pile east of 
the mining area. Once the initial pits are established, as much spoil as possible will be 
placed directly in Ihe pit backfill, allowing reclamation 1"0 closely follow mining. This 
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initial phase includes pits I through 8 as shown on Drawing 5-10. The mining and 
reclamation process for this phase can be viewed on Drawing 5-17. 

From the initial mining area, operations will proceed eastward through the NE \4 of 
Section 30 to the NW Yo of Section 29 (as shown on Drawing 5-10) and from the 
southeast \4 of Section 30, beginning with pit 28 and proceeding north. The mining and 
reclamation process for this phase can be viewed on Drawing 5-18. As shown on 
Drawing 5-19, the final pits, pit 17 through 21, will not be backfi lled at this stage. The 
proposed method for filling these pits back to approximate original contour will be 
accomplished by utilizing overburden from the pit(s) in the adjacent federal reserves 
located immediately west of this area. Alton Coal Development, LLC is currently in the 
process of an Environmental Impact Study for these reserves with the intent of acquiring 
Ihe rights to mine. It is expected that these rights will be acquired prior to the completion 
of the final phase in the proposed Permit Area. The finallandforrn for the Pennit Area is 
shown on Drawings 5-35 and 5-36. 

In Ihe case that Alton Coal Development, LLC is not successful with acquiring the rights 
to the adjacent federal coal reserves, !>-poil wilt be rehandled from the excess spoi l and 
variance from the approximate original contour to fill the remaining pits. The final 
landform for this alternate scenario is shown on Drawing 5-37 and 5-37A. 

An estimate of the primary mining equipment planned for use at the Coal Hollow Mine is 
listed below: 

Diesel - Hydraulic Excavators (15 to 38 cu. yd. capacity) 
Highwall Minim!: Sysk m (CAT HWJOO or caujvalenll. 
RubberTired Front End Loaders (8 to 20 cu. yd. capacity) 
End Dump Trucks (100 to 240 ton capacity class) 
Track Dolers (Caterpi llar 07 through Dt 1 Class) 
Motor Graders (Caterpillar 16H to 24H Class) 
Water Trucks (8,000 to 20,000 Gallon Class) 

A variety of other equipment will also be used to support the mining operation. 

Proposed engincering techniques for meeting the proposed mining methods will include: 
• Design support for roads, pits, sediment impoundments etc .. . 
• Field staking of designs utilizing high precision GPS survey systems. 
• Weekly field engineering suppan to view and provide guidance related to designs 

and environmental controls. 
• Ongoing geotechnical support for ensuring highwall stability 
• As additional infonnation becomes available, update geological models to ensure 

full recovery of resource. 
• Weekly mine plans that specify appropriate engineering and environmenlal 

specificatioos. 
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There are no known underground mines within 500 feet of the permit boundary; 
therefore, no surface mining or reclamation activities will take place within 500 feet of 
any underground mine. 

524. BLASTING Al~D EXJ)LOSIVES 

As a result of the 2005 drilling program and overburden characterization, it was 
determined that the soil over the coal seam is void of any solid structure and that the 
overburden is extremely homogenous consisting of soft elay and soft shale. As results of 
this cursory investigation, it is anticipated that there would be no need to drill and blast 
the overburden to facilitate the removal of the spoi l above the coal seam. Also, due to the 
fact that the coal will have to be mined from on top of the seam due to wet clay lone 
beneath the coal seam it is anticipated that there would be no need to drill and blast the 
coal seam to facilitate coal removal. 

As a safeguard or fallback posi tion if mining condition should change, all bl asting and 
explosive criteria will be addressed. 

Though not anticipated, explosives may be utilized as necessary al Coal Hollow Mine to 
break the overburden over the coal and may be used to break the coal for loadi ng if 
necessary. In accordance with the requirements of this section, a blasting plan is provided 
to the Division in Appendix 54. Blasts that use more than five pounds of explosives or 
blasting agents will be conducted according to the schedule provided in 524.400. 

524.100 Blaster Certification 

Alton Coal Development, LtC (ACD) will, prior to conducting any surface blasting 
operations, ensure that all surface blasting incident to surface mining in Utah is 
conducted under the direction of a Utah Certified Blaster. Certificates of blaster 
certification will be carried by the blasters or will be on file at the mine permit area 
during blasting operations. A blaster and at least one other person will bc present at the 
firing of a blast. 

Persons responsible for blasting operations at a blasting site will be familiar with the 
blasting plan and site-specific performance standards and give on-the-job training to 
persons who are nOl certified and who are assigned to the blasting crew or assist in the 
usc of explosives. 

524.200 Blast Design 

There are no dwellings, public buildings, schools, churches, or community or institutional 
building within 1,000 feet of the planned blasting area in the initial (year I) mining 
period. There are also no underground mines within 500 feet ofl he permit. The 
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anticipated blast design can not be reasonably estimated at this time since ACD is nol 
sure what geologie condi tions exist that may require blasting. If conditions are 
encountcred that require blasting, ACD will provide the Division with the designed 
pallern prior to conducting blasting. 

Blasts conducted within 1000 n. of a dwelling, public building, school, church, or 
community or insti tutional building will be submitted for Division and MS HA approval, 
prior to blasting. The blast design will contain sketche..'i of the drill and delay patterns, 
decking, type and amount of explosives required per blast, critical dimensions, design 
factors utilized to protect the public, general location drawings of protected structures, 
which meet the applicable airblast, flyrock, and ground vibration standards in 524.600. 

The blast design wi ll be prepared and signed by a Utah certified blastcr. 

524.300·350 Preblasting Survey 

A preblasting survey will be conducted prior to commencement of blasting operations. 
As part of the preblasting survey Alton Coal Development LLC will: 

• Notify, in writing, all residents or owners of dwelling.'i or other structures located 
within one-half mile of the permit area how to request a preblasting survey at iea!r.1 
30 days before initiation of blasting. 

• Prepare a written report of any preblasting survey. A resident or owner of a 
dwelling or structure within one-half mile of any part of the permit area may 
request a preblasting survey. This request will be made, in wri!ing, directly to 
Alton Coal Developmen! LLC or to the Division, who will promp!ly notify Alton 
Coal Development LLC. Alton Coal Development LLC will promptly conduct a 
preblasling survey of the dwelling or structure and promptly prepare !he written 
report. An updated survey of any additions, modifications, or renovation will be 
performed by Alton Coal Development LLC if requested by the resident or 
owner. 

• Determine the condition of the dwelling or structure and will document any 
preblasting damage and other physical factors that could reasonably be affected 
by the blasting. Structures such as pipelines. cables, transmission lines, and 
cisterns. wells, and other water systems warrant special attention; however, the 
assessment of these structures may be limited to surface conditions and other 
readily available data. 

• Require the wrinen cepon of the survey be signed by the person who conducted 
the survey. Copies of the report will be promptly provided to the Division and to 
the person requesting the survey. Irlhe person requesting the survey disagrees 
with the contents and/or recommendations contained therein, he or she may 
submit to both Alton Coal Development LlC and the Division a detailed 
description of the specific areas of disagreement. 
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• Complete any survey requested more than ten days before the planned initiation 
of blasting, before blasting occurs. 

524.400 Blastjng Schedule 

524.420. Timing of Blasting 

All blasting will be conducted between sunrise and sunset unless nighttime blasting is 
aiJProved by the Divisiun. Alloll Coal Development LLC wi!! cOllljucl blasting overalions 
at times approved by the Division and announced in the blasting schedule. 

524.410. Unscheduled Blasts 

Unscheduled blasts will be conducted only where public or operator health and safety so 
requires and for emergency blasting actions. When an unscheduled surface blast 
incidental to coal mining and reclamation operations is conducted. Alton Cool 
Development LLC, using audible signals, will notify residents within one-half mile of the 
blasting site and document the reason in accordance with 524.760. 

524.450 - 453. Blasting Schedule Publication and Distribution. 

Alton Coal Development, LlC will: 

• Publish the blasting schedule in a newspaper of general circulation in the locality 
of the blasting site at least ten days, but not more than 30 days, before beginning a 
blasting program; 

• Distribute copies of the schedule to local govemments and public utilities and to 
each local residence within one-half mi le of the proposed blasting site described 
in the schedule; and 

• Republish and redistribute the schedule at least every 12 months and revise and 
republish the schedule at least ten days, but not more than 30 days, before blasting 
whenever the area covered by the schedule changes or actual time periods for 
blasting significantly differ from the prior announcement; and 

524.460 - 465. Blaming Schedule Contents. 

The blasting schedule will contain, at a minimum: 

• Name, address, and telephone number of operator; 

• Identjfication of the specific areas in which blasting will take place; 

• Dates and time periods when explosives are to be detonated; 

• Methods to be used to control access to the blasting area; and 
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• Type and patterns of audible warning and all-clear signals to be used before and 
after blasting. 

524.500 - 532 Blasting and Warning Signs. Access Control 

Blasting signs will read "Blasting Area" and be conspicuously placed along the edge of 
any blasting area that comes within 100 feet of any public right-of-way, and at the point 
where any other road provides access to the blasting area. At all entrances to the mine 
permit area from public roads or highways, signs will be conspicuously placed which 
read "Warning! Explosives in Use", clearly list and describe the meaning of the audible 
blast warning and all-clear signals in use, and explain the identification of blasting areas 
where charged holes await firing at the blasting site in the mine permit area. 

Warning and all-clear signals of different character or pattern that are audible within a 
range of one-half mile from the point of the blast will be given. Each person within the 
permit area and each person who resides or works regularly within one-half mile of the 
blast site in the mine permit area will be notified of the meaning of the signals in the 
blasting schedule and notification. 

Access within the blasting areas will be controlled to prevent presence of livestock or 
unauthorized persons during blasting and until an authorized representative of Alton Coal 
Development LLC has reasonably determined that no unusual hazards exist, such as 
imminent slides or un-detonated charges; and access to and travel within the blasting area 
can be safely resumed. 
524.600 - 610 Adverse Effects Of Blasting 

Blasting will be conducted to prevent injury to persons, damage to public or private 
property outside the mine permit area, and changes in the course, channels, or availability 
of surface or ground water outside the mine permit area. 

524.620 Airblast Limits 

Airblast will not exceed the maximum limits listed below at the location of any dwelling, 
public building, school, church, or community or institutional building outside the mine 
permit area, except for those structures and facilities owned by Alton Coal Development 
LLC as approved by the Division. Maximum airblast limits are as follows: 

Lower Frequency Limit of Measuring 
~tem, HZ (+3dB) 
0.1 Hz or lower - flat response (I) 

2 Hz or lower - flat response 
6 Hz or lower - flat response 
C-weighed - slow response \l} 

(1) Only when approved by the Division. 
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Maximum Level 
dB 

134 peak 
133 peak 
129 peak 

105 peak dBC 
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524.630. Monitoring: 

Periodic monitoring will be conducted to ensure compliance with the airblast standards. 
Airblast measurements and will be taken as required by the Division at locations 
specified by the Division. The measuring system used will have an upper-end flat 
frequency response of at least 200 Hz. 

524.633. Flyrock: 

Flyrock traveling in the air or along the ground will not be cast from the blasting site 
more than one-half the distance to the nearest dwelling or other occupied structure; 
beyond the area of blasting access control or beyond the mine permit area boundary. 

524.640 - 662. Ground Vibration. 

In all blasting operations, except as otherwise authorized by the Division, the maximum 
ground vibration will not exceed the values approved by the Division. The maximum 
ground vibration for protected structures will be in accordance with either the maximum 
peak-particle velocity limits, the scaled-distance equation, the blasting-level chart, or by 
the Division. All other structures in the vicinity of the blasting area such as water towers, 
pipelines and other utilities, tunnels, dams, impoundments, and underground mines will 
be protected from damage by establishment of a maximum allowable limit on the ground 
vibration. These limits will be submitted by Alton Coal Development LLC and approved 
by the Division prior to blasting. A seismographic record will be provided for each blast. 
Maximum Peak-Particle Velocity Method: The maximum ground vibration will not 
exceed the following limits at the location of any dwelling, public building, school, 
church, or community or institutional building outside the mine permit area in accordance 

. h h f, II . WIt teo owmg: 
Distance CD) from Blast Maximum allowable Scaled distance factor to be 
Site in feet Particle Velocity (V max) applied without seismic 

for ground vibration, in monitoring CDs) (2) 

inches/second (I) 
o to 300 1.25 50 

301 to 5,000 1.00 55 
5,001 and beyond 0.75 65 

(1) Ground vibration will be measured as the particle velocity. Particle velocity will 
be recorded in three mutually perpendicular directions. The maximum allowable 
peak particle velocity will apply to each of the three measurements. 

(2) Applicable in the scale-distance equation of 524.651. 

Scaled Distance Equation Method: Alton Coal Development LLC will use the scaled­
distance equation, W=(DIDs)2, to determine the allowable charge weight of explosives to 
be detonated in any eight-millisecond period, without seismic monitoring: where W = the 
maximum weight of explosi ves, in pounds: D = the distance, in feet, from the blasting 
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site to the nearest procected structure: and Os = the scaled·distancc factor, which may 
initially be approved by the Division using Ihe values for scaled-distance factor listed in 
524.642. 

The development of a modified scaled-distance factor may be authorized by the Division 
on receipt ofa written request by Alton Coal Development LLC, supported by 
seismographic records of blasting at the mine site. The modi fied scaled-distance factor of 
the predicted ground vibration will not exceed the prescribed maximum allowable peak 
particle velocity of 524.642 at a 95% confidence level. 

Blnsling-Level-C hllr t. Alton Coal Development LLC may use the ground-vibration 
limits in Figure I (Figure 1, showing maximum allowable ground particle velocity at 
specified frequencies, is incorporated by reference. Figure I may be viewed at 30 CFR 
817.67 or at the Division of Oil, Gas and Mining State Office.) to determine the 
maximum allowable ground vibration. If the Figure I limits are used, a seismographic 
record including both particle velocity and vibration-frequency levels will be provided 
for each blast. The method for the analysis of the predominant frequency contained in the 
blasting records will be approved by the Division before application of this altemati ve 
blasting criterion. 

524.690. Standards not Applicable 

The ma:timum airblast and ground-vibration standards of 524.620 through 524.632 and 
524.640 through 524.680 will not apply at the following locations: AI structures owned 
by Alton Coal Development LLC and not leased to another person; and al structures 
owned by Alton Coal Development LLC and leased to anOlher person, if a written waiver 
by the lessee is submitted to the Division before blasting. 

524.700 Records of Blasting Qperations: 

Blasti ng records wilt be maintained at the mine si te for at least three years and upon 
rcquest, records will be available for inspection by the Division or the public. A blasting 
record will contain the name of Alton Coal Development LL~ location, dale, and time of 
the blast; name, signature, and Utah certification number of the blaster conducting the 
blast. It will also include the identification, direction, and distance, in feet, from the 
nearest blast hole to the nearest dwelling, public building, school, church, community or 
institutional building outside the permit area, except those described in 524.690 and 
wealher conditions, including those which may cause possible adverse blasting effects. 

The blasting record will include: The type of material blasted; sketches of the blast 
pattern includi ng number of holes, burden, spacing, decks, and delay pallern; diameter 
and depth of holes; types of explosives used; tOial weight of explosives detonated in an 
eight-millisecond period; initiation system; type and length of stemming; and mats or 
other protection used. 
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If required, a record of seismographic and airblast information will include: type of 
instrument, sensitivity, and calibration signal or certification of annual calibration; exact 
location of instrument and the date, time, and distance from the blast; name of the person 
and firm analyzing the seismographic record; and the vibration and/or airblast level 
recorded; and the reasons and conditions for each unscheduled blast. 

524.800 Use of Explosives: 

Alton Coal Development LLC will comply with all appropriate Utah and federal laws 
and regulations in the use of explosives. 

525. SUBSIDENCE CONTROL PLAN 

Highwall mining or Auger min ing, a defined in the definition ' in R645-1 00-200 i 
Surface Mining. thl! Underground regulations do not apply. Therefore, higbwall mining 
in thi. plan have been add res ed u ing the regulations contained in R645-302-24Q, 
Special Categories of Mining. The alternate highwaU option has limited extraction with 
no ub idence. Refer to ppendix 5-8 (Feasibility ofhi!!hwall mining the Smirl earn) 
for geotechnical and design information. Do to the design and milling method of 
highwall mining in {hi plan. no ubsidcnce is projected and 110 monitoring j planned. 

gpendix 1-2 Right ofEntrv. Exhibit 5 contains the New Dame Lease. In [hi document, 
under Article 7 Section 7.03, Drovi ions have been made if the i material damage as a 
result of ubsidence. 

526. MINE FACILITIES: 

526.110-115 Existing Structures. 

There are no existing structures within the permit area. 

526.116. Public Roads: 

526.116.1. Operations Within 100 ft . of a Public Road 

Initial mining operations at the Coal Hollow Mine will be on the western edge of the 
property, and will require rerouting Kane County Road #136 (K3900) so that operations 
do not come within 100 feet of this road. During the initial development phase (topsoil 
removal, diversion construction, etc .. ), equipment traffic may cross the county road right­
of-way to access the necessary area. see Drawing 5-3. Details related to the road 
relocation and reestablishment can be viewed on Drawings 5-3, 5-22E, 5-22F, 5-22H and 
in Appendix 1-7. 

Chapter 5 5-32 10/12/09 
J1/2 14e/2O-1-32014 



In addition, the road adjacent to Lower Robinson Creek (KJ993) has been claimed by 
Kane County as a public road. An agreement has been developed with the County to 
restrict access on this road to escon by mine personnel only. Details for the 
reestablishment of this foad fol lowing mining are provided on Drawing 5-22C. 

526.116.2 Relocating a Public Road: 

Following the initial development period, Kane County will temporarily relocate County 
Rood #136 (K3900) to federal lands located west ofthc permit area which are managed 
by the BLM. This relocation will bypass the permit area for the duration of mining 
operations and is shown on Drawing 5-3. Detail s of agreements and appropriate 
approvals for this road relocation are located in Appendix )-7. The relocated road is not 
within 100ft. of mining or reclamation operations. The design and route of the relocated 
road has been approved by Kane County authorities and the BLM. Kane County will 
continue to have sole jurisdiction and will maintain it as a public road. Following 
completion of mining operations within the pennit area, Kane County will reestablish the 
rood to the approximate original location and will also reclaim the temporary rood as 
required by the BLM. The existing road from the nOr1h relocation diversion point to the 
permit boundary will also continue to be maintained as a public rood by Kane County. 
Once the road intersects the permit boundary, appropriate signs and barrieades will be 
installed to protect the public. This road will be reestablished following mining as 
provided in the agreements in Appendix )-7 and shown on Drawings 5-22E, 5-22F and 5-
22H. 

526.200 Utility Installation and SuppOr1 Facilities 

526.210 Existing; Utilities. 

There are no known oil, gas, and water wells; oil, gas, and coal-slurry pipelines, 
rai lroads; electric and telephone lines; and water and sewage lincs passing over, under, or 
through the permit area. Should such facilities be installed, mining and reclamation 
operations will be conducted in a manner that minimizes damage, destruction, or 
disruption of services provided by such facilities unless otherwise approved by the owner 
of those fac il ities and the Division. 

526.220 Suppon Facilit ies 

The mine suppor1 facilities will inc-Iude an office, shop, wash bay, oil containment, fuel 
containment, coal stacking system, coalloadout system and an equipment parking area 
These facilities will be constructed on an isolated section of the permit area that is 
approximately 34 acres. This area is located immediately nor1h of Lower Robinson 
Creek, in Township 39 South, Range 5 West, Section 19. A diversion ditch will route 
water from the upgradient area immediately east of the area arO\lnd the facilities and into 
a tributary of Lower Robinson Creek as shown on Drawing 5-3 . Storm water and snow 
melt that occurs within the facilities area will be routed to an impoundment that will 
contain sediment. This impoundment will have a drop-pipe spillway installed that will 
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allow removal of any oi l sheens that may result from parking lots Of maintenance 
activities by using absorbent materials to remove the sheen. In addition to this pond. an 
additional small impoundment will also be located in the southwest comer of the 
facilities area to control drainage from the mine access road. Details for these 
impoundments can be viewed on Drawings 5-28 and 5·28B. 

The following is a detailed description of each proposed facility and a reference to where 
detailed drawings can be found: 

• Office: The office will be located on the nortnwest comer of the facilities area, 
immediately adjacent to the faci lities access road. This building will be a steel 
structure with concrete footers. This structure will be 150 feet long by 100 feet wide 
and will be two stories in height. The office will provide working space for 
administrative and technical personnel. Details for the office can be viewed of 
Drawings 5·3 and 5-6. 

• Shop: The shop will be located on the nonheast side of the facilities area. This 
building will be a steel structure with concrete floors and foundation . The structure 
will be approximately 200 feet long by 100 feet wide and 50 feet high. This building 
will be used for maintenance of equipment, pans storage, 1001 storage, and office 
space for maintenance personnel. Details for this building can be viewed on 
Drawings 5·3 and 5·7. 

• Wash Bay: The wash bay will be located immediately east of the shop. This building 
will be a Sled structure with a concrete foundation. The structure will be 50 feet long 
by 60 feet wide and 50 feet high. Included will be a closed circuit water recycle 
system. This system will eliminate and store water impurities and reroute water back 
through the wash bay for cleaning equipment. Details for this structure can be 
viewed on Drawings 5-3, 5-8, and 5-BA. 

• Oil and Fuel Containments: The oil and fuel containments will be concrete structures 
appropriately sized for containing metal tanks. The oil containment will contain 55 
gallon barrels and up 10 2,000 gallon totes. This containment will be 80 feet long by 
30 feet wide and 3 feet deep. The fuel containment will Slore 3 fuel tanks. Included 
will be a 4,000 gallon unleaded fuei tank and two 12,000 gallon diesel tanks. This 
structure will 50 feet long by 30 feet wide and 3 feet deep. Details for this structure 
can be viewed on Drawings 5-3 and 5-B. 

• Coal Stacking System: The coal stacking system will be located in the central part of 
the facililies area. This system will include a coal hopper, coal feeder breaker, feed 
conveyor, crusher, and an inclined conveyor belt. Trucks will dump coal imo the coal 
hopper which will fun nel coal through the feeder breaker onto a shon feed conveyor 
belt. This conveyor belt will transport the coal approximately 195 feet to a crusher 
that will size the coal appropriately for market. Once the coal is sized through the 
crusher it will enter an inclined stacker conveyor belt that is angled at approximately 
16 degrees and is IB6 feet long. This system will bea radial conveyor which will 
feed a coal stock pile with a live storage of approximately 50,000 tons. This system 
can be viewed on Drawings 5-3 through 5-5. 

• Coal Loadout System: The coalloadout system will be located in the central part of 
the facilities area. This system will include an above ground reclaim feeder. a coal 
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reclaim conveyor and an inclined conveyor. The reclaim feeder will be loaded by a 
dozer pushing the coal onto the feeder. One inclined conveyor that is approximately 
290 feet in length will convey the coal from the feeder to the loadout hopper. This 
loadout hopper wi ll load highway approved haul trucks that transport coal to market. 

• Minor Facilities: The minor facilities will include a septic vault at the office (Drawing 
5-6). a power washing and water recycle system in the Wash Bay (Drawing 5-8A). 
conduit with electrical lines running from generators to various facilities (Drawing 
5-RB), Water System (Drawing 5-8C), an Equipment Hotstart Area (Drawing 5-3. 5-
8B) and a Field Hydrant (Drawing 5-4, 5-5, 5-8B). 

• Electrical System: The electrical system for the facili ties at Coal Hollow will consist 
of two diesel fuel powered generators. One generator is a 750 KVA unit that will 
provide electricity to all the buildings. T he other generator is a 1200 KVA unit that 
will be used to supply electricity to the coal conveying, sizing, stockpiling and 
loading system. The anticipated layout of the electrical system is shown on Drawing 
S-8B. 

• Dust Control Structures: A water system will be constructed to provide water for 
non-potable uses at the facilities and also for fugitive dust control measures. This 
system will consist ofa water well, 6" water transport pipe, and two 16,000 gal lon 
water tanks. The first water tank will be placed near the mining area and will be used 
specifically to load the water truck which will spray water on the active roads within 
the permit area to control dust. The second tank is located at the facilities area to 
provide a water supply to the facilities for non-potable uses (cleaning equipment, 
restrooms, etc ... ). Further details related to Ihis water systcm can be viewed on 
Drawing 5-SC. 

During mine development and the initial mining period. some facilities ofa temporary 
nature such as mobile buildings and crusher/stacking conveyors may be utilized. 

Support facilities to provide lighting at night will be kept to a minimum but wilt need to 
be sufficient enough to provide safe operating conditions in the dark. Thc following 
lighting equipment is anticipated to be used to provide safe working conditions: 

• Two to three mobile light plants: Each light plant will have up 10 four 
1,000 watt lights. 

• Four to six exterior lighls at the facilities area for lighting walkways and 
miscellaneous work areas: Each of these is expected to be 250 watt lights. 

• Lights on mobi le mining equipment, support vehicles and building lights 

The support facilities will be located. maintained, and used in a manner that prevent or 
control erosion and siltation, water pollution, and damage to public or private propeny; 
and to the extent possible use the best technology currently available to minimize damage 
to fish, wildlife, and related environmental values; and minimize additional contributions 
of suspended solids to stream flow or runoff outside the mine permit area. Any such 
contributions will not be in excess of limitations of Utah or Federal law. 
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The facilities will be fully reclaimed at the end of mining operations with the exception 
of tile water well . The final conlOur for this area can be viewed on Drawing S-35 and 5-
37 and an anticipated timetable is shown on Drawing 5-38. 

526.300 Water Pollution Control Facilities: 

Water pollution associated with mining and reclamation activit ies within the pennit areas 
will be controlled by: 

• Construction of berms and/or diversion ditches to control runoff from all facilities 
areas. 

• Roads will be constructed with di tches to capture runoff 

• Diversion ditches will be constructed as necessary around active mining and 
reclamation areas to capture runoff from those areas. 

• Sedimentation impoundments will be constructerlto control discharges 

• In areas where impoundments or diversions are nOI suitable to the surrounding 
terrain, silt fence or other appropriate structures will be utilized to control 
sediment discharge from the pennit area. 

In order to accomplish these objectives. watershed analysis of the pennit and adjacent 
areas has been completed and specific designs are established for each water pollution 
control structure. Primary control structures include five sediment impoundments, four 
diversion ditches and miscellaneous berms. The locations of these structures can be 
viewed on Drawing 5-3. The detailed analysis for these structures and specific designs 
can be viewed on Drawings 5-25 through 5-34. In addition, a geotechnical analysis of 
the impoundments to ensure stability can be viewed in Appendix 5·1. The watershed and 
structure sizing analysis can be viewed in Appendix 5-2. 

III addition to these primary structures, temporary diversions and impoundments may also 
be implemented. as necessary, in mining areas to further enhance pollution controls. 

All these facilities will be reclaimed to approximate original contour. The reclamation 
sequence and final landform can be viewed on Drawings 5-35 and 5-38. 

526.400 Air Pollution Control Facilities: 

Air pollution (fugitive dust) emissions from mining and reclamation operations in the 
pennit area wil l be controlled by a number of means, including: 

• Haul roads will be maintained and will have water or other dust suppressants 
applied as appropriate. 

• Road surfaces will be graded to stabilize/remove dust-fonning debris as required. 

• Areas adjoining primary roads will be stabilized and vegetated as required. 

• Mobile equipment speeds will be controlled to minimize dusting conditions. 
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• Cleared vegetation debris within the mine area will be disposed of by placement 
in pit back fill s. 

A water system will be constructed to provide water for non-potable uses at the facilities 
and also for fugi ti ve dust control measures. This system will consist of a water well, 6" 
water transpon pipe, and two 16,000 gallon water tanks. The first water tank will be 
placed near the mining area and will be used specifically to load the water truck which 
will spray water on the active roads within the pennit atea to control dust. The second 
tank is located at the fac ili ties area to provide a water supply to the faci li ties for non­
potable uses (cleaning equipment, restrooms, etc ... ). Funher details related to this water 
system can be viewed on Drawing 5-8C. 

For details related to air pollution control and monitoring, refer to Chapter 4 and 
Appendix 4-2 and 4-5. 

527 . TRANSPORTATION FACILITIES 

527.100 Cla~!'i ifi cation of Roads 

Primary roads are any road that is used to transport coal or spoil and is frequent ly used 
for access or other purposes for a period in excess of six months; or is to be retained for 
an approved postmining land use. The following is the roads that meet the classification 
of a primary road based on this standard: 

Roads used to transport coal or spoil in excess of six Dlonths 

There are two roads that will be used to transpon coal or spoil in excess of six months 
and are referred to as "Year 1 and 2 Mine Haul Road" and "Year 2 and 3 Mine Haul 
Road". These two roads will be the main accesses for the pits throughout the life of 
the mine. Details for these two roads are provided in Section 527 .200 and on 
Drawings 5-22 and 5-23. In addition to these two roads, the road located within the 
facilities area is also classified as a primary road. This road is referred to as 
"Facilities Roadway" and details are described in 527.200 along with Drawings 5-
22A and 5-228. 

Roads retained for an approved postmining land use 

Roads retained for an approved postmining land use include the following: Access to 
East Pugh Property (K3993), County Road 136 (KJ900), Access to Water Well and 
Koad to Swapp Ranch. Details and locations for these roads are shown on Drawings 
5-35,5-37, 5-22A, 5-228, 5-22C, 5-22D, 5-22E, 5-22F and 5-22H. 
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All other roads planned for construction within the permit area will be classified as 
ancillary. These will include temporary ramps, benches and equipment travel paths 
within the active mining area. 

527.200 Description of Roads 

Roads for the Coal Hollow Mine include seven primary roads, a conveyor system, and 
miscellaneous ancillary/temporary roads. Numerous drawings detail the designs and 
specifications for each one of the proposed facili ties. The following is a description of 
each facility and a reference for the associated drawings: 

• Roads: Two primary mine hau l roads are planned within the permit area. The first 
road extends from the coal unloading area to the first series of pits along the west side 
of the propeny. This road will be utilized for access to the pits (pits shown on 
Drawing 5. 10). T his road wi ll be approximately 2,800 feet in length and will be 
utilized throughout mining. There will be three culverts installed along this road an 
sized for a 100 year, 24 hour storm event. The fi rst culvert will be across a tributary 
of Lower Robinson Creek and will be a 36 inch corrugated steel pipe. The second 
culvert is the main crossing over Lower Robinson Creek and is a 96 inch corrugated 
steel pipe. Both of these culverts have been sized based on analysis of the Lower 
Robinson Creek watershed. This analysis can be viewed in Appendix A5-3. The third 
culvert is crossing over a diversion ditch that will route water mainly from disturbed 
areas along the south side of Lower Robinson Creek to a sediment impoundment. 
This culvert will be a 24 inch corrugated steel pipe. 

The second road extends from an intersection with the first road, Iocatedjust south of 
the Lower Robinson Creek crossing, and proceeds southeast to long term topsoil 
stockpile 2 and subsoi l stockpi le I. T his road is approximately 1,300 feet in length. 
There is one culvert crossing along this road to cross a diversion ditch. Th.is culvert 
will be a 24 inch culvert sized for maximum anticipated flows in the diversion. 

The following specifications apply to these Primary mine haul roads: 
I) Roads will be approximately 80' in width 
2) Approximately a 2% crown 
3) Approximately one foot deep cut di tches along shoulders for controlling stonn 
water 
4) 18" of crushed rock or gravel for road surfacing 
5) CUI and fill slopes of 1.5 h: I v 
6) Minimum fill over each culvert wi ll be 2 times diameter of culvert 
7) Berms placed as necessary along fills 

T he ancillary roads wi ll have similar specifications except surfacing will occur only 
as needed and may be narrowed to a 40 foot road width. A typical cross section for 
the ancillal)' roads can be viewed on Drawing 5-24. 
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The location and details for Primary Mine Haul roads can be viewed on Drawings 5·3 
and 5·22 and 5·23. 

In addition to the two roads primary Mine Haul roads, the road located within the 
facilities area is also classified as a primary road. This road is planned to be 24 feet 
wide with 24 inches of compacted sub base and 8 inches of compacted I inch minus 
gravel as surfacing. This road is referred to as "Facil ities Roadway" and more details 
are described in 527.200 along with Drawings 5-22A and 5-22B. 

In addition to the primary roads that will be prcsent during active mining, four 
additional roads are planned to exist po!>tmining and are also classified as primary 
roads for this reason. 

Roads that wi ll remain postmining are the foHowing: 
• Road to Waler Well with details shown on Drawing 5·220 
• Road to east C. Burton Pugh property (KJ993) with details shown on 

Drawing 5·22C 
• County Road 136 (K3900) with details on Drawing 5-22E, 5-22F and 

5·220. This County road will be reconstructed within the permit area by 
Kane County. This reconstnJction will occur concurrently with the final 
stage of reclamation as scheduled on Drawing 5-38 and is expected to be 
completed by the end of Y car 4. 

• Road to Swapp Ranch (same specification as the Waler Well Road) 
The localion of these roads is shown on Drawings 5·35 and 5-37 along with the post 
mining topography. 

The ramps, benches and equipment travel paths within the active surface mining area 
are temporary in nature and will be relocated frequently as mining progresses. These 
temporary travel ways are considered part of the pit due to their short term use, and 
arc not individually designed nor engineered. They will be buil t and maintained to 
faci litatc safe and efficient mine and reclamation operations. 

• Conveyors: A conveyor system will be used to stockpile coal and to load highway 
approved haul trucks for transportation to market. The first conveyor is mainly a 
stacker system for the coal stockpile which will be located at the coal unloading area 
and wi\l be approximately 451' in length. This conveyor is estimated to be a 48" 
sol id frame system. 

The second conveyor is a coal reclaim belt that will be loaded by an above ground 
reclaim feeder from the coal stockpile and will convey coal to the loadout chute 
which will load the highway approved coal haulage trucks. This section will be 
approximately 290' in length. Similar 10 the first section, this conveyor is estimated 
to be a 48" solid frame system. 

Drawings of this system can be viewed on Drawings 5-3 through 5-5. 

Chapler 5 10112/09 
3112J.i6l2o.~2llli 



I 

527.220 Alteration or Relocation of Natural Drainageways. 

As currently planned, no natural drainageways will be altered or relOCated due to road 
construction, though a temporary diversion or Lower Robinson Creek will be constructed 
to allow for maximum recovery of coal. This temporary diversion of Lower Robinson 
Creek is not bei ng constructed to facilitate road construction. If any other alterations or 
relocations are necessary, appropriate measures will be taken to obtain Division approval 
for such alterations or relocations. 

Mine development work will include a temporary diversion of Lower Robinson Creek 
away fro m the mining area. This diversion has been designed for a now capacity ofa 
100 year, 24 hour storm event. The sides witl be graded to a 3h:l v slope and tip-rap will 
be appropriately placed to minimize erosion of the channel beyond current channel 
conditions. All specifications required to meet the requirements for such a diversion have 
been included in this diversion design. Appendix 5-2 details the analysis/specifications 
for this diversion and Drawings 5-20 and 5-21 show the details of this design. 

As part of the reclamation process, Lower Robinson Creek will be reconstructed to its 
approximate originallocalion. The design for this reconstruction is shown on Drawings 
5-20A and 5-2IA. This design includes considerable improvements to the channel 
compared to the channel's curren! condition. The current condition is such that lesS than 
25% of the channel within the disturbed area has a nood plain present and most of the 
slopes are near the angle of repose with fair to poor vegetative cover. The reconstructed 
channel includes stable slope angles that will be revegetated with a flood plain on both 
sides of the channel for the entire length reconstructed. Sharp comers in the original 
alignment have been rounded to sinuous curve shapes and rip-rap wilt be installed in the 
bottom section of the channel to minimize erosion. The flood plain will seeded and 
covered with erosion matting to control erosion until a natural vegetative condition can 
be attained. 

527.230 Road Maintenance 

All roads will be maintained on an as needed basis using motor graders, water trucks for 
dust suppression. and other equipment as necessary. Crushed slone and/or gravel wilt be 
used as a surface course for primary roads outside the active mining area, and may be 
used as needed for ramps and travel ways within the pit. Should the roads be damaged by 
a catastrophic event, such as an earthquake or a flood, repairs will be made as soon as 
possible after the damage has occurred or the road witt be closed and reclaimed. 

527.250. Geotechnical Analysis 

No alternative specifications or steep cut slopes associated with roads are anticipated 
outside the active mine area. A report of appropriate geotechnical analysis will be 
provided should such alternative specifications or steep cut slopes where approval of the 
Division is required. become necessary. 
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528. HANDLING AND DISPOSAL OF COAL, OVERBURDEN, EXCESS SPOIL, 
AND COAL MINE WASTE: 

528 .100. Coal removal. handling. storage. cleaning. and traosponatjon areas jlod 
structllre.~; 

Coal handling activi ties are confined to the active pi t, and the coal sizing/loading areas 
located north of the pit. All areas and facili ties wi ll be designed and constructed, utilized 
and maintained in conformance with industry standards and all applicable re,l::u lations. At 
the concl usion of mining, the fac ilities will be removed as pan of final mine reclamation 
activities. Material from coal stockpil e areas, and other areas of potential coal 
accumulation will be excavaled and the excavated material placed in the fina l mined out 
pit. 

528.200. Overburden; 

Overburden will be excavated after the removal of topsoil and subsoil as defined in 
Chapter 2. The overburden excavation will be accomplished by utilizing hydraulic 
excavators with end dump haul truck.~ and dozers. This process will include excavating 
this material in a stairstep fashion that will include benches approximately every 40 feet 
in depth. These benches are planned to be approximately40 feet in width and will create 
an overaU2h:l v slope for the highwalls to create a stable and safe working area. This is 
a con~rvative approach for initial mining and once mining begins, ongoing geotechnical 
studies and monitoring will be used to further define the proper slope angle to ensure 
slope stability while maximizing resource recovery. 

Based on the overburden isopach map (Drawing 5·15), the overburden removal has been 
separated into three major stages. The first stage of overburden removal is the ini tial 
mining area, Pits 1·8. These pits have a relatively low strip ratio, approximately 5: I 
(refer to Drawing 5·13). In order to efficiently remove overburden for this phase, spoil 
from the first three pits wi ll be placed in an excess spoi l area. This excess spoil structure 
will hold approximately 2.7 million loose cubic yards (LCY) of material. Once the 
excess spoil pile is filled, overburden from the next 4 pits can then be used as pit backfill 
as the mining progresses through Pit 8. The complet ion of this phase is shown on 
Drawing 5· 17. 

Phase 2 requires mining to occur in two areas of the pennit al ternately. As mining 
progresses through Pits 9· 13. the isopach (Drawing 5·15) shows that the overburden 
significantly increases. This increase and the shape of the mining boundary for the 
Permit Area requires a fill above approximate original contour. Material from Pits 9·13 
significantly exceeds the backfill capacity available from the preceding pits (Pits 1.8). 
The fill above approximate original contour blends in with the excess spoil structure from 
Phase I and extends an additional 2,000 feet to the east as the mining sequence proceeds 
to Pi, 15. 
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Also, mining begins with Pit 28 and proceeds alternately with Pits 9-13, north to Pit 23. 
The isopach shows that Pits 28 -23 have a relatively low strip ratio, approximately 4.2: 1 
increasing to 4.9: 1 respectively. Overburden from Pit 28 will all be hauled to the excess 
spoil structure, with overburden from the successive pits to north back filling the 
previously mined. In this stage, the fill above original contour is approximately 3.0 
million LCY. Drawing 5-18 (Phase 2) shows the details of this stage of the overburden 
removal and resulting landform. 

Phase 3 overburden removal begins in Pit 14 and proceeds alternately with Pit 22 coming 
from the south to meet at Pit 18, the last pit to be mined. During this stage, the strip ratio 
reduces significantly from Phase 2 as mining progresses to Pit 18. As the strip ratio 
reduces to the south, significant backfill capacity is available in the preceding pits. This 
results in the distance between the backfill and the active coal face increasing. At the end 
of mining, an area will not be completely backfilled that is approximately 1,600 feet in 
length and 875feet wide and will require 3.3 million yards of fill to complete reclamation 
to approximate original contour. The backfill configuration at the end oftrus stage is 
shown in Drawing 5-19. 

The proposed plan for backfilling these final pits includes acquiring the right to mine the 
adjacent federal coal reserves, located immediately west of this area. This plan provides 
an efficient method for transitioning operations into the federal reserves. At the time that 
this transition occurs, overburden will be removed from the federal reserves and placed in 
the final pits to approximate original contour. This final landform can be viewed on 
Drawing 5-35 and 5-36. 

In the case that Alton Coal Development is not successful with acquiring the adjacent 
federal coal reserves, all the fill above approximate original contour and part of the 
excess spoil structure will be rehandled and placed back in the remaining backfill area. 
The final landform for this scenario is shown on Drawing 5-37. This step requires 
rehandle of approximately 3.3 million yards of spoil. 

If the alterl1ative higbwall mi ning is selected. it i anticipated when pi t 26 i completed, 
H ighwall Trench 1 CHWTt) wil l be e ·cavated. Dependent upon the arrival of the 
highwall machine, another option wOllld be to uti lize it in an active pil for example Pit 9 
i' currently active with an expo ed highwall. Highwall ing would begin from this pit and 
'ulface di turbance of the . ucce: 'sive pil (pit 10-15 going ea t) would not occur. 

Otherwise, the mining process. i for coal to be removed from the arca of exca ation. At 
this point a Itigh\ all miner i brought in. In (hi method of mining. an llnmanned cutter 
modu le i driven underground and operated in front of the highwall. The highwall 
mining maclline rands on the pit floor or on a bench, directl v in front of the expo 'ed 
seam and makes long parallel rectangular drives into the coal seam. A remote-operated 
cutter module is pushed into tile seam by a string of pllSh beams (unmanned coal­
conveying: element) that tran port the mined coal back to the entry of the drive onto a 
tockpile. Coal i ' then removed to the izing/loading area . The miner is moved along the 

face making uece sive Plishe into the coal face . Once coal i removed from the 
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southern panels of a IIighwall Trench. overburden from exca arion ofthe next Highwall 
Trench is used to backfilled the mined out area continuing with the prmrre ion of the 

trench. 

The anticipated coal femo al equence for the lIighwall mining is 'hown on drawing 5-

lOA. Depending on the approval of the alternative and lhe delivery of the hil!hwal l 

miner. the highwall miner could be deploved on an expo 'ed coal face. A is depicted. 
each Highwal l Trench consist orPanet '. each panel con I ting of 10 holes. The ,pacing 

between the holes and the pacing between the panel are dictated bv the amount of 

The following tables show the material balance during the different phases of overburden 
removal for each scenario' 

Preferred Scenario (Adjacent Federal Reserves Acquired) 
Phase Overburden A vail able Backfill Excess Spoil Total Excess 

(LCY) (LCY) (LCY) Spoil (LCY) 
1 7,936,000 5,195,000 2,741,000 2,741,000 
2 14,168,000 11,127,000 3,041,000 5,782,000 
3 14,631 ,000 14,631 ,000 0 5,782,000 

4 (Federal) 3,300,000 3,300,000 0 5,782,000 
Total 40,035,000 34,253,000 5,782,000 5,782,000 

*Loose CubiC Yards IS estImated based on an overall 22% swell factor (CaterpIllar 
Performance Handbook) 

Alternate Scenario (Adjacent Federal Reserves Not Acquired) 
Phase Overburden Available Backfill Excess Spoil Total Excess Spoil 

(LCY) (LCY) (LCY) (LCY) 
1 7936,000 5,195,000 2,741,000 2,741,000 
2 14,168,000 11 ,127,000 3,041,000 5,782,000 
3 14,631,000 14,631,000 0 5,782,000 

4 (Rehandle) 0 3,300,000 -3,300,000 2,482,000 

Total 36,735,000 34,452,000 2,482,000 2,482,000 
*Loose CubiC Yards IS estImated based on an overall 22% swell factor (Caterpillar 
Performance Handbook) 
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Altcl11ativc Scenario (Highwall mininiU 
Phase Overburden Available Backfill Excess Sl20i I Total Excess Spoil 

(LCY) (LCY) (LCY) (LCY) 
1 7,936,000 5,195,000 2,741,000 ?,741,000 
2 7,381,000 7.277,000 104,000 2,845,000 
3 5,257,000 5,257,000 0 2,845,000 

4 (Federal) 3,300,000 3,300,000 0 2,845,000 
Total 23,874,000 21,029,000 2,845,000 2,845,000 . 

*Loose CubIC Yards IS estimated based on an overall 22% . well factor (Calcmtl lar 
Performance Handbook) 

The Preferred scenario for overburden removal will minimize overall disturbance and 
maximize resource recovery by providing a transition into the adjacent federal reserves 
with minimal effect to existing reclamation and backfill in the Permit Area. This 
scenario will also minimize variances from approximate original contour on the federal 
lands by eliminating the need for an excess spoil structure from the initial boxcut once 
operations are transitioned into these reserves. 

During the course of mining, some additional excavated overburden may be placed 
temporarily on mined over and backfilled areas due to operational considerations. This 
material will be re-excavated and moved to it's final placement location as operations 
allow. 

All maps related to the overburden removal process can be viewed on Drawings 5-15 
through 5-19. 

528.300. Spoil , coal processing waste, mine development \Va te, and noncoa l waste 
removal, handling, storage, transportation. and disposal areas and structures; 

528.310. Excess Spoil. Excess spoil will be placed in designated disposal areas within 
the permit areas, in a controllable manner to ensure mass stability and prevent mass 
movement during and after construction. Excess spoil will meet the design criteria of 
R645-301-535. For the purposes of SURFACE COAL MINING AND RECLAMATION 
ACTIVITIES, the permit application must include a description of the proposed disposal 
site and the design of the spoil disposal structures according to R645-301-211, R645-301-
212, R645-301-412.300, R645-301-512.210, R645-528.310, R645-301-535.l00 through 
R645-301-535.130, R645-301-535.300 through R645-301-535.500, R645-536.300, 
R645-301-542.720, R645-301-553.240, R645-301-745.100, R645-301-745.100, R645-
301-745.300, and R645-301-745.400. 

Excess spoil will be placed in the area designated on Drawing 5-3 and 5-35 . This 
fill will be placed in lifts not to exceed 4 feet in thickness. The material will be 
transported from the overburden removal area to the fill by end dump haul trucks 
and a dozer(s) will spread the spoil to this lift thickness. The fill will meet at 
minimum 85% compaction as related to the standard Procter. Final slopes will be 
regraded to a maximum slope of 3h: 1 v. The top of the fill will be sloped to 
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approximately 2"10 to prevent pooling of water and to reestablish drainage similar 
to original flow patterns. The excess spoil placed on the non-mined areas is 
approximately 32 acres and varies in height from 35 10 120 feet. The area of 
excess fill over mined out areas (variance from approximate original contour) is 
an extension of the fill placed on the non-mined area and is approximately 35 
acres. Combined acreage oflhe excess fill placed on mined and non-mined areas 
is 67 acres and varies in height from 60 to 100 feet above origi nal contour. T otal 
e",-cess fill is 5.8 million yards. Design of this fill can be viewed in Drawings 5-35 
through 5-36 and the geotechnical study can be viewed in Appendix 5-1. 

• R645-301-21 J: V,e applicant will p resent a description of the premilJillg soil 
resOllrces as specified III/del' R645-30J-221. Topsoil and subsoil to hesaVf!lJ 
IInder R645-301-232 will be separately removed ami segregatedfrom other 
material. 

The soil resources for the proposed e)(cess spoil disposal area are described in 
Appendi.'!. 2-1 . A plan has been developed for removal of topsoil and suitable 
subsoil based on the soil descriptions in this appendices. The handling plan can 
be viewed on Drawing 2-2. Topsoil and acceptable subsoil will be separately 
removed and segregated from other material prior to placement of any spoi l. 

• R645-301-2l2: After removal, topsoil will be immediately redistributed in 
accordance with RM5-10J-242, stockpilellpending redistribution under R645-
301-214, or if demonstrated that an alternative procedllre will prOVide equal or 
lIIore protection for the topsoil. the Division may, on a case-by case basis. 
approve. all alternative; 

Excess spoi l will have topsoil and subsoil redistributed in an appro)(imately 
uniform, stable thickness with the approved post mining land use, contours and 
surface water drainage systems. Material handli ng practices wi ll prevent excess 
compaction of these materials. Handling practices wi ll also protect the materials 
from wind and water erosion before and after sce{iing and planting. These 
practices include seeding and grading stockpiles that will exist for more than year 
10 stabilize the soil. 

• R645-301-412.300: Criteria for Alternative Poslmining Land Uses. 

The MRP does not contemplate Alternative Poslmining Land Uses. 

• R645-301-5J2.2JO: Excess Spoil. The professional engineere.:fperienced in the 
design of earth and rockfills will certify /he design according to R645-30J~ 
535.100. 

A professional engineer experienced in the design of earth and rock fills with 
assislance from a geotechnical expert has certified the design according 10 R645-
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301·535.100. These certifications can be viewed on Drawings 5-35, 5-36 and 5-
l7 through 5- 19. 

• R64J-301 -5 1 2.120: Durable Rock Fills 

No durable rock fills are planned. 

• R645-301-514.100: Excess Spoil. The professional engineer or specialist will be 
PoTperitmr:f'd in the. C(m.~tn.tcliQ" nf e.arth mId rock fills mId will pf'.rintiicnl/y 

inspect the fill dllring CQllStnlctioll . Regular inspections will also be conducted 
during placement and compaction offill materials. 

A professional engineer or specialist that is experienced in the construction of 
earth and rock fills will inspect the fill during construction and regular inspections 
will also be conducted during placement and compaction offill materials. 

• R645-301-535.100 through RM5-101-J30: Disposal of Excess Spoil 

A geotechnical analysis of the excess spoi l structure design has been completed 
by an r.x.pen in Itl is field . The long term static safety factor for thi ... ... 'nlclure 
design is estimated at t .6 to 1.7. Lifts will be placed in thicknesses not to exceed 
4 feet. The lifts will meet 85% compaction by the standard Procter. The lill will 
be graded to allow for drainage similar to original patterns and to prevent 
excessive infiltration of water. Fit! will be covered with subsoil and topsoil as 
specified in Chapter 2 to provide conditions suitable for revegetation of the area. 
The geotechnical study can be viewed in Appendix A5-l. 

• R645-101-515.100 through R645-101-535.500: Disposal o/Excess - Spoil 
Durable Rock FiII.f. 

No ourllhle rock fil!.~ Ilre pl<ltltle(i. 

• R645-10J-536.JOO: Disposal of Coal Mine Waste in Excess Spoil 

No coal mine waste is planned in the excess spoil area. 

• R645-101-542.720: Excess spoil will be placed in designated disposal areas 
within the pennit area, in a controlled manner to ensure that tllefinal fill is 
suitablefor reclamation and revegetation compatible with the tlatural 
surroundings and the approved postmining land lise. Excess spoil that is 
combustible will be adequately covered with noncombllstible maten'al to prevent 
slIstained comhl/stion. The reclamation 0/ e.r::cess spoil wjlf comply with the 
design cn'ten'a IInder R645-101-551.UO. 

The excess spoil as shown in Drawing 5-35 and 5-36 will be suitable to the 
surrounding area and for the postmining land use of primarily grazing. No 

Chapter 5 10112/09 
3112.M6I~.zQ.H 



combustible excess spoil will be placed in the proposed structure. The final 
reclamation of the spoil docs not include any terraces and the slopes will not 
exceed 3h: \ v. 

• R645-JOI-553.240: 111efinal fill config/lration of Ihefill (excess spoil) will be 
sliitab/efor the approved pasrmining land use. Terraces may be collstructed all 
the ollts/ope of the fill if requiredfor stability, cOlllrol of erosiOll, to conserve soil 
11I0istlll"e, or to facilitate the approved postmining falld use. 17,e grQ(le of the 
outslope between terrace benches will not be steeper thall 2h: Iv (50 percent). 

The excess spoil as shown in Drawings 5-35 and 5-36 will be suitable 10 the 
surrounding area and for the postmining land use of primarily grazing. The 
reclamation of the spoil does not include any terraces and the slopes will not 
exceed 3h: \v. The long tenn .~tatic safety factor for these slopes is estimated 10 
be 1.6 to 1.7. 

• R645-JOI-745.IOO: General Requirements. 

745. I 10: Excess Spoil will be placed in desigllated disposal areas within the 
pennit area. ill a controlled manner to: 

745.1 I I : Minimize the adverse effects of leaching Gnd stUface water nmofffrom 
thefill on surface and IInderground water: 

Reclamation of the excess spoil will include a topsoil cover and subsoil layer. 
Infiltration through the reclamation is expecled 10 be minimal based on the high 
clay content of these soils. In addition, laboratory data for the overburden shows 
that there is minimal potential for leaching of pollutants should infiltration rates 
become higher than expected. 

The foundation of the excess spoil area also has high clay conlent with minimal 
potential for infiltration. This will provide an additional, natural barrier to protect 
ground water present beneath the proposed structure. 

745.112: Ensure permanent impollndmellls are flOt located on the completedjill. 
Small depressiollS may be allowed by the Division if (hey are needed (0 retain 
moisture or minimize erosion, create and enhance wild/ife habita( or assist 
revegetation, and if they are not incompatible with the stability of the jill; and 

Pennanent impoundments are not planned on the excess spoil area. Small 
depressions may be constructed as allowed by the Division to retain moisture, 
minimize erosion, create and enhance wildlife habitat or assist revegetation. 

745. I I 3: Adeqllately cover or treat the excess spoil that is acid- and toxic 
fanning with nonacid nOllloxic material to control the impact on the surface and 
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grollnd water in accordance with R645-JOJ-73J.3oo and to minimize advene 
effects ON plant growth and approved postminiNg laNd use. 

Laboratory data representative of the overburden planned for disposal in the 
excess spoil area does not show acid· and toxic fonning characteristics. 

745./20: Drainage Conlrol. If Ihe disposal area conlains springs, natural or 
manmalle waler courses, or wet weather seeps, thefill design will include 
diversiOI/S and IInderdrains as necessary to control erosion, prevell/ water 
ilifjltration i/l(o the fill alld enSllre sWbility. 

A spring and seep survey available in Chapter 7 has identified no springs or wet 
weather seeps in the proposed excess spoil area. The fina l surface will be 
regraded to a contour that wi!] route water from snowmelt and rainfall around the 
excess spoil as shown on the final contours Drawing 5·35. There are no 
manmade water courses present in the excess spoi l area. No underdrains are 
planned for the excess spoil structure. 

745.111: Diversions will comply with the reqllirements ojR645-30/·742.3oo 

No diversions are planned in the excess spoil area. 

745.112: Underdrains 

No underdrains are planned in the excess spoil area. 

745.300: Durable Rock Fills 

No durable rock fills are planned. 

745.400: Preexisting Benches 

The MRP does not contemplate disposal of excess spoil on preexisting benches. 

528.320. Coal Mine Waste. 

The MRP does not contemplate processing coal that would produce coal mine 
waste. 

528.322. Refyse Piles. 

The MRP does not contemplate the construction of any refuse piles, 

528.323. Burning and Burned Waste Utilization. 
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The MRP does not contemplate processing coal that would produce coal mine 
waste, eliminating the any por:ential for coal mine waste fires. 

528.330. Noncoal Mine Waste. 

Noncoal mine wastes including, but not limited to, grease, lubricants, paints, flammable 
liquids, garbage, abandoned mining machinery, lumber and other combustible materials 
generated during mining activities will be temporarily stored in appropriate containers 
and removed from the pemli! area and will be properly disposcd of accordini to applicable State 
and Federal rcgulations. 

528.332. 

Final disposal of noncoal minc wastes will be in a State-approved solid waste disposal site not 
located within the pennit area. One exception to the removal of all noncool mine waste from thc 
permit area is perforllted piping used in the constructioo of Alluvial Ground Water Droins will be 
left in place as mining advances. This perforated piping will be covered in place approximately 
20' to 30' below the final reclaimed surface. All other wastc materials (ie. metal culvert) 
associated with the Alluvial Ground Water Do:Iins will be removed and disposed of in a State­
approved solid waste disposal site. 

528 .333. 

AI no lime will any noncool mine wastc be deposited in a refuse pilc or impounding struCture, nor 
will any excavation for a noncoal mine waste disposal site be located within eight feet of any coal 
outcrop or coal storngc area. 

528.334. 

Notwithstanding any OIhcr provision to the R645 Rules, any noncoal mine waste defined as 
"hazardous" undl'f 3001 of the Resource Conservation and Recovery Act (RCRA) (Pub. L 94· 
580, as amended) and 40 CFR Pan 26 1 wil! be handled in accordance with the requirements of 
Subtitle C or RCRA and any irnplcmcnhng regulations. 

528.350. Acid·Forming and Toxic Materials 

If coal, having quali ties that make it unmarketable, are to be left in the pit backfill in quantities 
grcater than 5,000 Ions: a minimum of I composite sample per 5,000 Tons of coal will be 
IlnalYloo for the parametersiisl in Table J and 7 oflhc "Soil and Overburden Guidelines". A 
record of the volume of coal remaining and laboratory analytical results will be kept onsite. 
Debris, aeid-forming. toxic·fonning materials and materials constituting a fire hazard will be 
identified and disposed of in accordance with R645·301 .528.330, R645·301-537.200, R645·301 · 
542.740, R645·30l-553.100 through R645·301·553.600. R645·301.553.900, and R645·301·747. 
Appropriate measures will be implemented to preclude sustained combustion of such materials; 
,"d 
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528.400. Dams, embankments and other impoundments. 

Plans do not include using dams, embankments or other impoundments for disposal of coal, 
overburden, excess spoil or coal mine waste 

529. MANAGEMENT OF MINE OPENINGS. 

Alternative highwall mining .... ill produce gening (holes) in the coal at (he bottom of trenchc ' 
. pc ifically construch::d for highwa\l mining. Trench depth to the holes range ITom 60 teet to 200 
feet. After highwall mining is complercd in a given Irench, that trench will he completely 
backfilled, burying ony penings made by highwall mining. 

All wells will be managed to comply with R645-301-748 and R645-30 1-765. Water monitoring 
wells will be managed on a temporary basis according to R645-301-738. 

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow Mine 
permit and adjacent area, including exploration holes and boreholes used for water wells or 
monitoring wells, will be designed to prevent contamination of groundwater and surface-water 
resources and to protect the hydrologic balance. A diagram depicting typical monitoring well 
construction methods is shown in Drawing 7-11. Monitoring wells will include a protective 
hydraulic seal immediately above the screened interval, an annular seal plugging the borehole 
above the hydraulic seal to near the ground surface, and a concrete surface seal extending from 
the top of the hydraulic seal to the ground surface which is sloped away from the well casing to 
prevent the entrance of surface flows into the borehole area. Well casings will protrude above the 
ground surface a sufficient height so as to minimize the potential for the entrance of surface water or 
other material into the well. A steel surface protector with a locking cover will be installed at 
monitoring wells to prevent access by unauthorized personnel. Where there is potential for 
damage to monitoring wells, the wells will be protected through the use of barricades, fences, or 
other protective devices. These protective devices will be periodically inspected and maintained 
in good operating conditions. Monitoring wells will be locked in a closed position between uses. 

When no longer needed for monitoring or other use approved by the Division upon a finding 
of no adverse environmental or health and safety effects, or unless approved for transfer as a 
water well under R645-301-731.1 00 through R645-30 1-731.522 and R645-30 1-731.800, 
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by 
the Division in accordance withR645-301-529.400, R645-301-631.100, and R645-301-748. 
Permanent closure measures will be designed to prevent access to the mine workings by 
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from 
entering ground or surface waters. 

If a water well is exposed by coal mining and reclamation operations, it will be permanently 
closed unless otherwise managed in a manner approved by the Division. 

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in 
accordance with the requirements of "Administrative Rules for Water Well Drillers", State 
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of Utah, Division of Water Rights or other applicable state regulations. Abandonment of 
we!ls wi!] be performed by a licensed water well dri ller. The wells to be abandoned will be 
completely filled using neat cement grout, sand cement grout, unhydratcd bentonite, or 
bentonite grout, or other materials approved by the Utah Stale Engineer's office. 
Alternatively, the well may be abandoned using a different procedure upon approval from 
the Utah State Engineer's office, 

Abandonment materials will be introduced at the bottom oflhe well or required sealing 
interval and placed progressively upward lothe top of the well. The casing will be severed a 
minimum of2 feet below the ground surface. A minimum of2 fect of compacted native 
material will be placed above the abandoned well upon completion , 

Within 30 days of the completion of well abandonment procedures, a report will be 
submitted to the State Engineer by the responsible licensed driller giving data related to the 
abandonment of the well. This shall include the name of the licenscd dril ler or other 
person(s) performing abandonment procedures, name of well owner at the time of 
abandonment, the address or location of the well by section, township, and range, 
abandonment materials and equipment used, water right or file number covering the well, 
the final disposition of the wen, and the date of completion. 

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or 
otherwise managed to prevent acid or toxic contamination ofwaler resources and to 
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes 
will be managed 10 ensure the safety of people, livestock, fish and wildlife, and machinery. 

If a water well is expo.sed by coal mining and reclamation operations, it will be permanently 
closed unless otherwise managed in a manner approved by the Division. 

If any exploration boreholes are to be used as monitoring wells or water wells, these will 
meet the provisions of R645-30J-73 I 

Boreholes will be backfilled to within I foot of the land surface with concrete or other 
materials approved by the Division as necessary to prevent contamination of groundwater or 
surface-water resources or to protect the prevailing hydrologic balance. The upper 
approximately I foot will be backfilled with native materials to facilitate reclamation (see 
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and 
reclamation activities will be permanently closed unless approved for water monitoring or 
otherwise managed in a manner approved by the Division. 
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530 OPERATIONAL DESIGN CRITERIA AND PLANS: 

531 GENERAL: 

There lire five sediment impoundments proposed for the pennit area. These st ructures 
will be constructed using a combination of dozers and backhoes. The structures have 
been designed to contllin the required storm evenls as specified in Appendix 5-2. The 
structures will have sediment removed as necessary to ensure the required capacities. 
Dctails for these structures can be viewed on Drawings 5-25, 5-26 and 5-28 through 5-32. 
Calculations and supporting text can be viewed in Appendix 5-2. 

There arc no other coal processing waste banks, dams or embankments proposed within 
the permit area. 

Underground mining has not occurred within the pennit area. 

532 SEDIMENT CONTROL: 

Four diversion ditches along with five sediment impoundments are proposed for the 
penni! area. In addition. miscellaneous controls such as silt fence and benns are also 
proposed for specific areas. The proposed locations for these structures are shown on 
Drawing 5-3 . Detai ls associated with these structures can be viewed on Drawings 5-25 
through 5·34 and Appendix 5-2. 

Mulch will be placed on the seedbed surface once soil amendments have been 
incorporated and seeding has been accomplished in areas that will be reclaimed to 
nalive plant communities. T he mulch should control erosion by wind and water, 
decrease evaporation and seed predation, and increase survivability of the seeded 
species. Like the seeding methods, mulch will be applied with a variety of techniques 
and materials depending on the reclaimed area. 

532.100 Disturbed Area: 

Thc smallest practicable area, consistent with reasonable and safe mine operational 
practices will be disturbed at anyone time during the mining operation and reclamation 
phases. This will be accomplished through progressive backfil ling, grading, and prompt 
revegetation of disturbed areas. An estimated reclamation schedule is shown on Drawing 
5-38 or 5-3R6 [ \'If altemall"e minim: .• 

532.200 Backfill Stabilization: 

The backfil led material will be stabilized by grading to promote a reduction of the rate 
and vol ume of runoff in accordance with the applicable requirements. The excess spoi l 
and fill above approximate original contour will be graded to a maximum angle 3h:1 v 
slope and rcvegetated to minimize erosion. This area is designed with concave slopes 
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and slope irregularities that will also assist in minimizing erosion. A geotechnical 
analysis of this configuration has been completed and the factor of safety is estimated at 
1.6 to 1.7. This analysis can be viewed in Appendix AS· I. The remaining backfill will 
bc placed in the mined out pit, and thus confined on all sides. The backfill wil l be 
inherently stable. 

Mulch will be placed on the seedbed surface once soil amendments have been 
incorporated and seeding has been accomplished in areas that will be reclaimed to 
native plant communities. The mulch should control erosion by wind and water, 
decrease evaporation and seed predation, and increase survivability of the seeded 
species. Like the seeding methods, mulch will be applied with a variety of techniques 
and materials depending on the reclaimed area. 

533. IMPOUNDMENTS. 

533.100. 

No impoundments meeting the NRCS Class B or C criteria for dams in TR-60, or the size 
or other criteria of30 CFR Sec. 77.216(a) are planned for the Coal Hollow Mine. 

533.00 

Impolmdments not il/ciulled ill 533.100, will be designed and constructed with II minimum 
static safety factor of J.3 for a 1I0nnaJ pool with steady state seepage saturation 
c:onditions or meet the requirements of R645·30} ·7J3.2 10. 

The proposed sediment impoundments are expected to impound seasonal water and 
storms. A geotechnical analysis of these designs has been performed and can be 
revicwed in Appendix 5·1. Static safety factors for the proposed designs range from 2.2 
105.3. 

533 .200. Foundations. 

Foundations for temporary and permanent impoundments will be designed so that 

• Foundations and abutments for the impounding stnlctllre are stable during all 
phases of colUtl'Uction and operation. Suc/r foundations for temporary and 
permanent impou/ldments will be designed based on adequate and accurate 
information on the foundation condi(iollS 

Refer 10 Appendix 5-1 for information relaled to founda lions of the proposed 
impounding structures. No permanent impoundments are proposed. 
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• All vegetative and orgunic materials will be removed andfolmdutioll.! excavated 
and prepared to resist failure. CutojJtrenchcs will be iI/stalled if necessary to 
ell.fllre stability. 

All vegetation, topsoil and subsoil as identified in Chapler 2 will be removed from 
the impoundment areas prior to construction. Cutoff trenches will not be 
necessary for s tability. 

• Slope protection will be provided 10 protect against surface erosion at rite .fire alld 
protect agajTll·r srldden drawdowTI. 

Slopes of impoundments will be seeded and sloped to protect against erosion at 
the site. The high clay content and compaction characteristics of the material 
present at the impoundments will also a~ist with minimizing erosion of the 
slopes. 

• Faces of embaTlkmenfs and surrormdiTlg areas will be vegelated except tlwi faces 
where water is impouTlded may be riprapped or otherwise stabilized in 
accordance with accepted design practices. 

Faces of embankments will be vegetated to minimize erosion. Standing water in 
the ponds is expected to be minimal and therefore these faces will also be seeded 
for erosion conlroL 

• n,e vertical portion of any remaining highwall will be locatedfar enough below 
the low- waterline along the full extent of highwall to provide adequate safety 
and acce.ufor the proposed water users. 

All high walls will be fully covered following active use and backfilling of pits. 

53).300 

A rapid drawdown analysis was completed assuming the spillways are plugged, the basin 
fills to top of the embankments and then the water is released or pumped down to the 
base of basins. The soil strengths uti lized were based on tOlal stres.~ conditions as 
dctcnnined from the triaxial shear tests completed for this project. It should be noted that 
rapid drawdown is highly unlikely si nce spillway and outlet piping will be no more than 
4-feet below the top of embankments. The resulting safety factors under these conditions 
range rrom 1.2 to 1.9. Based on this analysis, no additional protection measures are 
needed for the impoundments in relation to rapid drawdown. Details for this analysis are 
provided in Appendix 5-1, pages 6 through 7 in the main section of the report. 

533.600. 

The MRP does not contemplate construction of impoundments that meelthe criteria of 
MSHA, 30 CFR 77.216(a). 

533.700 - 714. f!run. 

Each detailed design plan for s tructures not included in 533.610 shall: 
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• Be prepared by, or Imder the directiOIl of, and certified by a qualified. registered. 
professional engineer. except that all coal processing waste dams and 
embankments covered by R645·30}·536 and R645·301· 746.200 shall be certified 
by a qllalified, registered. professional engineer; 

Designs for the proposed impoundments have been prepared by a qualified, 
registered. professional engineer, with assistance from a geotechnical eltpert, 
These certifications can be viewed on Drawings 5·28 through 5-31. 

• Include any design and construction requiremelils for the sln/ctI4re, including ally 

required geotechnical information; 

A geotechnical analysis of the impoundments has been prepared by an eltpen in 
this fie ld. This analysis can be viewed in Appendix 5-1. Embankments wi ll be 
constructed in 2 foot lifts as recommended by the analysis. 

• Descn'be the operation and maintenance reql4irementsfor each structure; and 

The proposed impoundments are designed to temporarily stoTe water from storm 
events and snow melt. Long term standing water in the impoundments is 
anticipated to be seasonal and sediment will be removed as necessary to provide 
the required storage capacities. Emergency spillways have been included in the 
designs to provide a non-destructive discharge route should the capacities ever be 
eltceeded. Surveys of these impoundments will be regularly conducted to ensure 
that design capacities are available. 

• Descn'be the timetable alld plans to remove each structure, if appropriate. 

All impoundments wi ll be reclaimed at the end of operations. The estimated 
timeline for remova1 of these structures are shown on Drawing 5·38. Eltpected 
removal is year four of the mining and reclamation process. In areas where soils 
are not stabilized following the removal of these sediment impoundments, silt 
fence will be appropriately installed and maintained to provide sediment control 
until stable conditions are met. 

Detailt:d designs of impoundments can be viewed on Drawings 5-28 through 5-31 . 
Locations can be viewed on Drawing 5·3 and 5·25. 

Chapter 5 5-55 



I 

534. ROADS 

534.100-200 Roads will be located. designed. constructed. rs:cQnstructed. y~ed. 
majntajned. and reclaimed so as to: 

• Prevent or cOlllrol damage to public or privote property; 

All roads will be reclaimed to approximate original contour as shown on 
Drawings 5-35, 5-36 and 5-38. These roads are designed to control damage to 
publ ic and private property. 

• Use nonacid - ornOllloxic-!orming sllbstances in road surfacing; and 

There will be no acid or toxic forming substances used in road surfacing. 

• Have. at a minimum. a s(olic sofetyfactor of I .lfor all embankments. 

All embankments are designed with static safety factors that cxcetd 1.3. 

• Have a schedule and plan to remove and reclaim each road that would not be 
retained Ilnder an approved postmining land use. 

All roads not planned to remain postmining will be removed and reclaimed 
according to Drawings 5-35 and 5-36. The estimated timetable for removing 
these roads is shown on Drawing 5-38. 

• Control or prevent erosion, siltation and the air pollution attendant to erosion by 
vegetating or otherwise stabilbng all exposed surfaces ill accordance with 
current. prudem engineering practices. 

Cut ditches wil l be established on the shoulders ofal l primary foads to control 
drainage and erosion. Cut and fill slopes along the primary roads will be minimal 
and arc not expected to cause significant erosion. In locations where there are 
culvert crossings (Le. Lower Robinson Creek), the fills slopes wi ll be stabil ized 
by utilizing standard methods such as grass matting or straw wattles. 

• To ensure environmental protection and safety appropriatefor their planned 
duration and use, illciuding consideration of the type and size of equipment used, 
the desigll alld recons/mction of roads will incorporate appropriate limits for 
grade. Width. surface materials. and allY I/ecessary design criteria established by 
the Divisiol/. 

The following specifications apply to the Primary Mine Haul roads: 
1) Roads will be approximately 80' in width 
2) Approximately a 2% crown 
3) Approximately one foot deep cui ditches along shoulders for controlling storm 
water 
4) 18" of crushed rock or gravel for road surfacing 
5) Cut and fill slopes of 1.5 h: I v 
6) Minimum fill over each culvert will be 2 limes diameter of culvert 
7) Berms placed as necessary along fills 
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The ancillary roads wi ll have similar specifications except surfacing will occur only 
as needed and may be narrowed 10 a 40 foot road width . A typical cross section for 
the ancillary foads can be viewed on Drawing 5-24. 

The locat ion and detai ls for Primary Mine Haul roads can be viewed on Drawings 5-] 
and 5-22 and 5-2]. 

In addition to the two roads primary Mine Haul roads, the road located within the 
faci lities area is also classified as a primary road. This road is planned to be 24 feet 
wide with 24 inches of compacted sub base and 8 inches of compacted 1 inch minus 
gravel as surfacing. This road is referred to as "Facilities Roadway" and more details 
are described in 527.200 along with Drawings 5-22A and 5-22B. 

In addition to the primary roads that will be present duri ng active mini ng, four 
additional roads are planned to exist postmining and are also classified as primary 
roads for this reason. 

Roads that will remain postmining are the following: 
• Road to Water Well with details shown on Drawing 5-220 
• Road to east C. Burton Pugh property (10993) with details shown on 

Drawing 5-22C 
• County Road 136 (K3900) with details on Drawing 5-22E, 5-22F and 

5-22G. This County road will be reconstructed within the permit area by 
Kane County. This reconstruction will occur concurrently with the final 
stage ofreciamation as scheduled on Drawing 5-]8 and is expected 10 be 
completed by the end of Year 4. 

• Road to Swapp Ranch (same specification as the Water Well Road) 
The location of these roads is shown on Drawings 5-35 and 5-37 along with the post 
mining topography. 

The ramps, benches and equipment travel paths within the active surface mining area 
are temporary in nature and will be relocated frequcntly as mining progresses. These 
temporary travelways arc considered part of the pit due to their short term use, and 
are not individually designed nor engineered. They will be built and maintained to 
facilitate safe and efficient mine and reclamation operations. 

534.300·340. Primary Roads. 

Primary roads will: 

• Be located, insofar as practical. on the most stable available surfaen; 

These roads arc designed on the moSI practicable, stable surfaces. 

• Bf!. surfaced with rock. crushed gravel, asphalt. or other malerial approved by the 
Division as being sufficiently durable for the anticipated volume oftraific alld the 
weight and speed of vehicles using the road: 
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Primary roads haul roads will be llurfaced with approximately 18" of crushed rock 
or gravetto provide a durable surface for the anticipated volume of traffic and 
equipment. 

• Be rolltinely maintained to include repairs to the road surface, blading,jilfing 
potholes and adding replacement gravel or asphalt. It will also include 
revegetatioll, brllsh removul, and millor reconstruction of road segments as 
necessary; and 

All roads will be maintained on an as needed basis using motor graders, water 
trucks for dust suppression, and other equipment as necessary. Crushed slone 
and/or gravel will be used as a surface course for primary roads outside Ihe active 
mining area, and may be used as needed for ramps and travdways within the pit. 
Should the roads be damaged by a catastrophic event, such as an earthquake or a 
fl ood, repairs will be made as soon as possible after the damage has occurred or 
the road will be closed and reclaimed. Roads will be reclaimed once they are no 
longer needed for their intended use. 

• Have culverts that are designed, illstalled, and maintained 10 sustain the vertical 
soil pressure, the passive resistance of the fOllndation, and the weight of vehicles 
IIsing the road. 

Road fi ll over culverts will be al minimum two limes the diameter of the culvert. 
This is a conservative standard that has been effectively utilized at mining 
operations with similar equipment and mining practices. 

535. SPOIL 

535.100 ·150 Disposal of Excess Spoil. Excess spoil will be placed in designated 
disposal areas within the permit area in a controlled manlier. The jill and appurtent 
structures will be designed /Ising current, prudent engineering practices and will meet 
any design criteria established by the Division. 

• Thejill will be designed to attain a minimum 100lg·term static saferyfactor of 1.5. 
The/ollndation and abutments ofthefill mllst be stable under all conditions of 
construction. 

A geotechnical analysis has been completed for the proposed excess spoil 
structure. This analysis estimates the long·tenn safety factor to be 1.6 to 1.7 
based on the proposed design. Following proper construction practices of 
building the structure in maximum four foot lifts and meeting 85% compaction 
based on the standard Procter will ensure that the structure will be stable under all 
conditions of construction. The following earthwork specifications will be 
followed: 
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I) Areas to receive fi ll wi ll be stripped of all vegetation, organic material, 
and debris. Any ex.isting undocumented or non-structural fill/backfill 
materials and other unsuitable materials will be excavated in their entirety. 
All areas that are to receive fill will be observed by a professional 
engineer experienced in the design of earth and rock fills prior to 
placement of fill. 

2) Fill will be compacted to 85% ofthe maximum density as compared to 
ASTM D 698 (standard proctor) for the spoil. 

3) Individual lift thickness will nOl exceed 4 feet, unless approved by both 
the Division and the professional engineer based on compaction test 
results during field verification. 

4) Saturated soils will be placed in an area that will have minimal effect on 
the performance of slopes. 

5) A qualified professional engineer with experience in the design of earth 
and rock fills will periodically observe the placement offill and conduct 
in-place field density tests on the fill to check for adequate moisture and 
relative compaction. The compaction tests will be conducted as part of the 
periodic inspections required in R645-30 1-514.100, 514.311, and R645-
301-5 14. 120. These compaction teslS will be conducted using nuclear 
density (ASTM 02292-9) or equivalent method. Ifless than the specified 
relative compaction is obtained, additional compactive effort will be 
applied and the fill moisture-conditioned as necessary until the specified 
relative compaction is attained. 

6) Wherever, in the opinion of the ACD's representatives, an unstable 
condition is being created, the work will not proceed in that area until an 
evaluation has been made and the grading operations revised, [fnecessary. 

7) During unfavorable weather conditions, construction of the fill will not 
proceed wi thout confirmation from the professional engineer experienced 
in the design of earth and rock fills. 

This construction will occur only in the designated excess spoil area as shown on 
Drawing 5-3 and 5-35. T he fi ll will be placed with end dump haul trucks and lifts 
will be constructed using dozers. High precision GPS systems wi!! be regularly 
utilized to check grades and appropriate lift thickness. The geotechnical analysis 
for this structure can be viewed in Appendix 5-1. 

• Be located on the most moderately sloping and naturally stable areas available. 
as approved by the Division, and placed, where possible, upon or above a natural 
terrace, bench or berm, if such placement provides additional stability and 
prevents mass movemellt; 
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The excess spoil is planned 10 be placed in an area where natural grades range 
from 0 10 5%. This is one of the most moderately sloping locations in the Permit 
Area. Stability or this structure is estimated to be 1.6to 1.7 based on the 
Appendix 5·1. 

• Be subject of sllfJicielltfollndation investigatiollJ. Any necessary laooruwlY 
testing offoundation material. will be performed in order to determine the design 
requiremcllt.~ for fo undation stability. The analyses offmll/datiol/ conditiO/IS will 
take il/to cOllsideration the effect of undergrOlllld mine workings, if any. lipan the 
stability of t!refill and appurtellt structures; and 

Geotechnical bori ngs were completed in the foundation of the proposed disposal 
area. Laboratory analysis of these borings has also been completed. Details of 
this analysis can be viewed in Appendix 5·l. 

• Incorporate keyway cuts (excavatiolls to bedrock) or rock buttresses to ensure 
stability where the slope in the disposal area is in exce..u of2.8h:lv (36 percent), 
or such lesser slope as may be designated by the Division iHued 011 local 
conditions. Where the toe of the spoil rests on a downslope, stability analyses wifl 
beper/ormed in accordance with R645·JOI-535, 150 to detennine the size a/rock 
toe buttreJSes and keyway cuts 

Pennanent slopes for the proposed excess spoil will nOI exceed 3h:1 v (33 
percent), therefore no keyway cuts have been proposed in the design. Appendix 5-
\ details the stability analysis for the proposed structure. 

• Excess spoil may be disposed of in underground mine workings ... 

Ex:cess spoil will not be disposed of in underground mine workings. 

• Plocemellt 0/ Excess Spoil. Excess spoil will be transported and placed i/l a 
controlled manlier inlrorizontallifts not exceeding four feet in thickness; 
concurrently compacted as necessary fa ensure mass stability a/lli to prevent mass 
movement during and after construction; graded so that slllface and s llbslliface 
drainage is compatible with the natural surroundings: alld covered with topsoil 
or sllbsti fllte material in accordance with R645-30J-231.IOO throllgh R645·)OJ-
232.600, R645-301-234, R645-301-242, and R645-301-243. The Division may 
approve a design which incorporates placement of excess spoil in horizontal/iflS 
other than four feet ill tlrickness when it is demon..strated by the operator and 
cenified by a professional engineer that the design will ensure the stability o/the 
fill and will meet all otller applicable requirements. 

Horizontal lifts will not exceed four feet in thickness unless otherwise approved 
by the Division. The lifts will be concurrently compacted to meet 85% of the 
standard Procter. The geotechnical analysis (Appendix: 5-\), provides infonnation 
showing that these construction standards will provide mass stability and will 
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prevent mass movement during and after construction. The excess spoi l will be 
graded to provide drainage simi lar to original flow patlerns. Topsoil and subsoil 
as designated in Chapter 2 will be removed and separated from ocher materials 
prior to placement of spoi l. 

• For the purposes of SURFACE COAL MINING AND RECLMATION 
ACTIVITiES the design of the spoil disposal stnlctllres will inelude lile resuit.f of 
geolechllical investigations as follows: 

I) The Character of the bet/rock and any adverse geologic conditions in the 
disposal area; 

Refer to Appendix 5-1 . 

Z) A survey jt/emifying all springs, seepage, and ground ..... ater flow observed or 
allticipafed during wet periods in the area of the disposal site; 

Spring and seep survey information is provided on Drawing 7-1. There are no 
springs or seeps identified in the excess spoil area. 

3) A survey of the potential effects of subsidence oflhe subsuiface strata dlle to 
past andfullIre mining operations; 

There no historical underground mining operations in the proposed excess 
spoi l area. There are also no future underground operations proposed. 

4) A technical descriptiol/ of the rock material 10 be ulilized in the cOl/stn/etion 
of those disposal sln/ctures comaining rock chimney cores or ,mderlain bya 
rock drainage blanket; and 

There are no rock chimneys or drainage blankets proposed. 

5) A stability analysis jl/eluding, but not limited to, strength porameteY1, pore 
pressures and long-tenn seepage condi/ions. 11tese data will be accompanied 
by a description of all engineering desigll assumptions and calculations and 
the alternative considered in selecting the specific design specificatiolls and 
methods. 

The stability analysis and all supporting data are available in Appendix 5-1. 

• Iffor the purposes of SURFACE COAL MINING AND RECLAMATION 
ACTIVITIES, under R645-301-H5.1 / Z and R645-30/-535.1 J3. rock-toe 
buttresses or key-way cuts are required, the will include thefollowing: 

Neither rock-Ice bultresscs or key-way cuts are required under R645-301-535.112 
or R645-301-535.113. 
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535.200. DisPOsal of Excess Spoil: Valley FillslHead·of· Hollow fills. 

T he MRP does not contemplate disposal of excess spoil as valley fill or head·of· hollow 
fi lls. 

535.300. .Q.i.s)osal of Excess Spoil: Durable Rock Fills. 

The MRP does not contemplate disposal of excess spoil as durable rock fill. 

535.400. Disposal of Excess Spoil: Preexisting Benches. 

The MRP does nOl contemplate disposal of excess spoil on preexisting benches. 

536. Coal Mine Waste. 

The MRP does not contemplate processing of coal that would produce coal mine waste. 

537 REGRADED SLOPES: 

537.100 Geoles:hlljcat Analysis: 

The excess spoil structure and fill above approximate original contour are the only 
alternative spedfications proposed. A geotechnical analysis has been completed for this 
proposal and can be viewed in Appendix 5-1. All other mined areas will be restored to 
approximate: original contour. 

540 RECLAMATION PLAN; 

541 .100 • 400 General 

When coal mining is completed, all pits will be backfilled and reclaimed in accordance 
with the R645 rules and this pennit. All equipment, structures, and other fac ili ties, unless 
approved by the Division as suitable for the postmining land use or environmental 
monitoring, will be removed and the affected land reclaimed. 
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When no longer needed for monitoring or other use approved by the Division upon a finding 
of no adverse environmental or health and safety effects, or unless approved for transfer as a 
water well under R645-30l-731.100 through R645-30 1-731.522 and R645-30 1-731.800, 
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by 
the Division in accordance with R645-301-529.400, R645-30 1-631.IOO, and R645-301-748. 
Pennanent closure measures will be designed to prevent access to the mine workings by 
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from 
entering ground or surface waters. 

If a water well is exposed by coal mining and reclamation operations, it will be pennancntly 
closed unless otherwise managed in a manner approved by the Division. 

Pennanent closure and abandonment of water wells greater than 30 feet in depth will be in 
accordance with the requirements of "Administrative Rules for Water Well Drillers", Stale 
of Utah. Division of Water Rights or other applicable state regulations. Abandonment of 
wells will be performed by a licensed water well driller. The wells to be abandoned will be 
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or 
bentonite grout, or other materials approved by the Utah State Engineer's office. 
Alternatively, the well may be abandoned using a different procedure upon approval from 
the Utah State Engineer's office. 

Abandonment materials will be introduced at the bottom of the well or required sealing 
interval and placed progressively upward to the top of the well. The casing will be severed a 
minimum of2 feet below the ground surface. A minimum of2 feet of compacted native 
material will be placed above the abandoned well upon completion. 

Within 30 days of the completion of well abandonment procedures, a report will be 
submitted to the State Engineer by the responsible licensed driller giving data related to the 
abandorunent of the well. This shall include the name of the licensed driller or other 
person(s) performing abandonment procedures, name of well owner at the time of 
abandonment, the address or location of the well by section, township, and range, 
abandonment materials and equipment used, water right or file number covering the well, 
the final disposition of the well, and the date orcompletion. 

Eltp!oration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or 
otherwise managed to prevent acid or toxic contamination of water resources and to 
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes 
will be managed to ensure the safety of people, livestock, fish and wildlife. and machinery. 

If a water well is exposed by coal mining and reclamation operations, it will be pennanently 
closed unless otherwise managed in a manner approved by the Division. 

If any exploration boreholes are to be used as monitoring wells or waler wells, these will 
meet the provisions ofR645-301-731 
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Boreholes will be backfilled to within 1 foot of the land surface with concrete or other 
materials approved by the Division as necessary to prevent contamination of groundwater or 
surface-water resources or to protect the prevailing hydrologic balance. The upper 
approximately I foot will be backfilled with native materials to facilitate reclamation (see 
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and 
reclamation activities will be pennanently closed unless approved for water monitoring or 
otherwise managed in a manner approved by the Division. 

542 NAR RATIVE, DRAWINGS AND PLANS: 

542-100 through 600 Plan and Timetable. 

Reclamation at the Coal Hollow Mine includes both ongoing reclamation and tinal 
reclamation activit ies. Ongoing reclamation will follow mining operations as closely as 
practicable during the mi ne production phase. Major steps in the ongoing reclamation 
process are: 

• Backfill ing and Grnding. The planned backfilling and grading operations ate 
described more fully under section 553 below. 

• Topsoil and Subsoil Replacement. Following grading, suitable topsoil and subsoil 
will be replaced on the regraded area. Topsoil may be direct placed from areas 
ahead of the mine, or may be taken from available stockpiled material. The 
planned topsoil operation will have topsoil ahead of the operation dozed into 
windrows, and loaded into trucks by a fron t end loader. The trucks will haul the 
topsoil to the regraded area, or to a temporary topsoil stockpile. Subsoi l will be 
hand led similar to topsoil. Once dumped on the regraded area, topsoi l and 
subsoil layers will be dozed to a consistent thickness. Approximately 8 inches of 
topsoil is expected 10 be removed ahead of mining and replaced over the regraded 
area. Subsoil removed and replaced will average 40 inches thick and will be 
placed between the topsoil layer and run of mine spoil. The lotal profile thickness 
of topsoil and subsoil in mined areas will average 48 inches. Once in place, the 
area will be fine graded to remove small erosion features and depressions. 

• Revegetation. Following replacement of topsoil the area will be revegetated by 
seeding. Mulch will be placed on the seedbed surface once soil amendments 
h.ave been incorporated and seeding h.as been accomplished in areas that wi ll be 
reclaimed to native plant communities. The mulch should control erosion by 
wind and water, decrease evaporation and seed predation, and increase 
survivability of the seeded species. Like the seeding meth.ods, mulch wi ll be 
applied with a variety of techniques and materials depending on the reclaimed 
.<ea. 
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Generally, mined areas will be backfilled and graded within approx imately 180 days 
following coal removal, or 1,500 feet of the active coal removal face. One exception to 
this standard is during mining and backfilling of the final pits in the south end of the 
pennit area. During this phase of mining, backfilling will follow approximately 2,000 
feet from the active coal face. A detailed description of the reason for this variation are 
fully described in section 528 (Overburden) and the major steps can be viewed on 
Drawings 5-17 through 5- 19. Areas needed for in-pit roads, ramps, drainage controls or 
areas which must be left open temporari ly for operational reasons will be backfilled and 
graded when they are no longer needed. The rale of backfi ll ing will depend on the 
availabi lity of mined out pil areas for backfill ing, and the rate of production al the mi ne. 
Based on anticipated production rates, Drawing 5-38 provides an estimated sequence and 
timing for reclamation. 

Topsoil will be replaced on the graded areas as soon as operationally practicable. This 
work will depend on weather and soil condit ions in the removal and replacemem areas, 
but is generally anticipated to occur within 90 days of completion of regrading. 

Revegetation activities will be seasonal in nature. As currently planned, initial seeding 
will occur at the first planting opportunity following replacement of topsoil. 
Supplemental seeding may be done .!>-ubsequently as needed. 

Some delay is unavoidable in reclamation of the initial mining areas due \0 the time 
required to establish the init ial working pit and backfill area, and to achieve a steady state 
excavation/baekfill operation. As currently planned the initial mining areas will be 
backfilled to the planned post mining contour, graded. and the topsoil replaced by late in 
the first year or in the first half of the second year of mining. Reclamation activities will 
proceed at the regular planned rate thereafter. Proposed final reclamation contours and 
cross sections can be viewed on Drawings 5-35 and 5-36. 

The sequence and timing of reclamation activities is dependent on the coal production 
rate. Should that rate differ significantly from the current plan. the reclamation schedule 
will also vary. 

Final reclamation includes the following: 

• Backfilling and Grading. Backfilling ofali linal phs will commence at the 
conclusion of coal production . All highwalls. spoil piles, and depressions will be 
removcd, except that small depressions may be constructed if they are needed to 
retain moisture, minimize erosion, creale and enhance wildlife habitat, or assist 
revegetation. No permanent final pit impoundments afe currently planned. The 
excess spoil structure will remain. All exposed coal seams, and acidic or toxic­
forming strata will be covered with at least five feet of noncombustible material. 

• Topsoil and Subsoil Replacement. 8 inches of lop soil underlain by 40 inches of 
subsoil will be placed on the backfilled pits and excess spoil. Other disturbed 
areas will have topsoil replaced (including facil ilies sites. roads etc.). 
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• Removal of Structures. Before abandoning the permit area or seeking bond 
release, all structures not needed for the approved post mining land use will be 
removed and reclaimed. The Lower Robinson Creek diversion is proposed to be 
temporary. Material from the coal stockpile base area and other areas where coal 
spillage may accumulate will be excavated and placed in a controlled manner in 
the final pit and covered with noncombustible material to prevent sustained 
combustion. The only structure planned to exist postmining is the water well 
with details shown in Drawing 5-8C and location shown on 5-3,5-35 and 5-37. 

• Removal of Roads. Roads not retained for use under an approved postmining 
land use will be reclaimed immediately after they are no longer needed for mining 
and reclamation operations. Roads that are not listed as postmining roads in this 
section, will be closed to traffic; and all bridges and culverts removed. Prior to 
reclamation, surface material that is incompatible with the postmining land use 
and revegetation requirements will be removed from the roads and properly 
disposed of at the mine site. The roadbeds will be scarified or ripped to break up 
the surface. Topsoil will be replaced on the roadbed and the surface revegetated in 
accordance with the standards set forth in R645. 

Roads that will remain postmining are the following: 
• Road to Water Well with details shown on Drawing 5-22D 
• Road to east C. Burton Pugh property (K3993) with details shown on 

Drawing 5-22C 
• County Road 136 (K3900) with details on Drawing 5-22E, 5-22F and 

5-22G. This County road will be reconstructed within the permit area by 
Kane County. This reconstruction will occur concurrently with the final 
stage of reclamation as scheduled on Drawing 5-38 and is expected to be 
completed by 2017. 

• Road to Swapp Ranch (same specification as the Water Well Road) 
The location of these roads is shown on Drawings 5-35 and 5-37 along with the 
post mining topography. 

• Removal of Water Control Structures. All sedimentation control structures, 
including ditches, berms and sedimentation ponds not retained as part of the 
approved post-mining land use will be removed, the areas regraded, topsoiled, and 
revegetated. All water control structures will be removed at final reclamation. 

Final pit backfilling, removal of buildings, roads and other facilities, along with 
replacement of topsoil is expected to require approximately 15 months after the last coal 
is removed. ill the alternate reclamation scenario (Drawing 5-37), the bulk of this period 
will be required to backfill the final pits. 

542.700. Final Abandonment of Mine Openings and Disposal Areas. 

Final abandonment of alternative mined highwall panels will be al lhe lime when 
completed panels are backliJled a described in Section 529. 
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When no longer netded for monitoring or other use approved by the Division upon a finding 
of no adverse environmental or health and safety effects, or unless approved for transfer as a 
water well under RMS-30l-731.100 through R645-301-73U22 and R64S-30l-731.800, 
each well will be capped, sealed. backfilled, or otherwise properly managed, as required by 
the Division in accordance with R645-301-529.400. R645-30l-631.100, and R645-301-748. 
Pennanent closure mea!>"Ures will be designed to prevent access to the mine workings by 
people, livestock, fish and wildlire, machinery and to keep acid or other toxic drainage from 
entering ground or surface waters. 

If a water well is exposed by coal mining and reclamation operations, it wi!1 be pennancntly 
closed unles.s otherwise managed in a manner approved by the Di vision. 

Pennanent closure and abandonment of watcr wells greater than 30 feet in depth will be in 
accordance with the requirements of"Administrative Rules for Water Well Drillers", State 
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of 
wells wi!1 be performed by a licensed water well driller. The wells to be abandoned will be 
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or 
bentonite grout, or other materials approved by the Utah State Engineer's office. 
Alternatively, the well may be abandoned using a different procedure upon approval from 
the Utah State Engineer's office. 

Abandonment materials will be introduced at the bottom of the well or required sealing 
interval and placed progressively upward to the top of the well. The casing will be severed a 
minimum of2 feet below the ground surface. A minimum of2 feet of compacted native 
material will be placed above the abandoned well upon completion. 

Within 30 days of the completion of well abandonment procedures, a report will be 
submitted to the State Engineer by the responsible licensed driller giving dala related to the 
abandonment of the well. This shall include the name of the licensed driller or other 
person(s) performing abandonment procedures, name of well owner at the time of 
abandonment, the address or location oftne well by section, township, and range, 
abandonment materials and equipment used, water right or file numbcr covering the well, 
the final disposition of the well, and the date of completion. 

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or 
otherwise managed to prevent acid or toxic contamination of water resources and to 
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes 
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery. 

If a water well is exposed by coal mining and reclamation operations, it will be permanently 
closed unless otherwise managed in a manner approved by the Division. 

Ifany exploration boreholes are to be used as monitoring wells or water wells, these will 
meet the provisions of R645-30l-731 
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Boreholes will be backfilled to within I foot of the land surface with concrete or other 
materials approved by the Division as necessary to prevent contamination of groundwater or 
!o'Urface-water resources or to protect the prevailing hydrologic balance. The upper 
approximately 1 foot will be backfilled with native materials to faci litate reclamation (see 
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and 
reclamation activities wi ll be permanently closed unless approved for water monitoring or 
otherwise managed in a manner approved by the Division. 

542.720. Di.<:~osal of Excess Spoil. 

A geotechnical analysis has been completed for the proposed excess spoi l structure. This 
analYl>is C.';ti mates the long-term safety factor to be 1.6 to 1.7 based on the proposed 
design. Following proper construction practices of building the structure in maximum 
fou r foot lifts and meeti ng 85% compaction based on the standard Procter will ensure that 
the structure will be stable under all conditions of construction. This construction will 
oceur only in the designated excess spoil area as shown on Drawing 5-3 and 5-35. The 
fill will be placed with end dump haul trucks and lifts will be constructed using dozers. 
High precision GPS systems will be regularly utilizc:d to check grades and appropriate lift 
thickne.'iS. The geotechnical analysis for this structure can be viewed in Appendix 5-1 . 

Excess spoil that is combustible will be adequately covered with noncombustible material 
10 prevent sustained combustion. 

542.730. Disposal QfCoa1 Mine Waste. 

The MRP docs not contemplate processing of coal that would produce coal mine waste. 

542.740. Disposal of Non coal Mine Wastes. 

Noncoal mine waste including, but not limited to grease. lubricants, paints, flammable 
liquids. garbage, abandoned mining machinery, lumber and other combustible materials 
generated during mining activities wi!! be placed and temporarily stored in a controlled 
manner in a designated portion of the permit area and hau led offsitc to a state approved 
recycling or solid waste disposal site. Final disposal of non coal mine waste wil l not take 
place within the permit area. With the exception ofremoval ofperforatcd piping used in the 
construction of Alluvial Ground Water Drains that will be left in place as mining OOV"tlnccs. This 
pcrforoled piping will bc covered in place approximately 20' to 30' below the final reclaimed 
surface. All OIher waste materials (ie. metal culvcn) associated with the Alluvial Ground Watt:!' 
Druins will be removed and disposed of in a State-approved solid waste disposal si le. 

542.800. Reclgmation Coot. 

The amount of the bond will depend upon the requirements of the approved permit and 
reclamation plan (R645-8JO.120). 
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A preliminary estimate of reclamation costs is included in Appendix 8-1. This estimate is 
based upon the proposed plan of open pit mining. The cot for the, Itemative plan of 
highwall min ing wi ll be con ·idt:rablv Ie:,; because of reduced surface disturbance with 
this mining operation. Therefore the CO:I e ti male will remain based on the proposed plan 
f open pil mining. A final bond estimate will be provided by the applicant to the 

Division upon completion of the approved permit and reclamation plan. 

550. RECLAMATION DESIGN CRITERIA AND PLANS 

551. SEALING AND CASING OF UNDERGROUND OPENINGS 

When no longer needed for monitoring or other use approved by the Division upon a finding 
of no adverse environmental or health and safety effects, or unless approved for transfer as a 
water well under R645-301-731.1 00 through R645-301-73 1.522 and R645-301-731.800, 
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by 
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748. 
Permanent closure measures will be designed to prevent access to the mine workings by 
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from 
entering ground or surface waters. 

If a water well is exposed by coal mining and reclamation operations, it will be permanently 
closed unless otherwise managed in a manner approved by the Division. 

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in 
accordance with the requirements of "Administrative Rules for Water Well Drillers", State 
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of 
wells will be performed by a licensed water well driller. The wells to be abandoned will be 
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or 
bentonite grout, or other materials approved by the Utah State Engineer's office. 
Alternatively, the well may be abandoned using a different procedure upon approval from 
the Utah State Engineer's office. 

Abandonment materials will be introduced at the bottom of the well or required sealing interval and 
placed progressively upward to the top ofthe well. The casing wiII be severed a minimum of2 feet 
below the ground surface. A minimum of2 feet of compacted native material will be placed above 
the abandoned well upon completion. 

Within 30 days of the completion of well abandonment procedures, a report will be submitted to the 
State Engineer by the responsible licensed driller giving data related to the abandonment of the well. 
This shall include the name of the licensed driller or other person( s) performing abandonment 
procedures, name of well owner at the time of abandonment, the address or location of the well by 
section, township, and range, abandonment materials and equipment used, water right or file number 
covering the well, the final disposition of the well, and the date of completion. 
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Exploration holes and boreholes will be backfilled, plugged, cased, capped, scaled, <r ()(herwise 
managed to prevent acid or IOll ie contamination ofwaler resourccs and to minimi7.e disturbance to 
the prevailing hydrologic balance. EKplOfa!ion holes and borcholcs will be managed to CflSUrc the 
safety of people, livestock, fish and wildlife, and machinery. 

If a watt:r well is exposed by coal mining and reclamation opcmlions. it will be permanently closed 
unless otherwise managed in a manner approved by the Division. 
If any exploration boreholes Ofe to be used as monitoring wells Of water wells, these will meet the 
provisions of R645·30 1-731 

Boreholes will be backfilled to within I foot of the land surface with concrete Of other materials 
approved by the Division as necessary to prevent contamination of groundwater or surface-water 
resources Of to pr()(ecl the prevailing hydrologil;: balance. The upper opprOllimatcly I foot will be 
backfilled wilh native material!olto fucilitatc reclamation (see Drawing 6-11). Exploration holes and 
boreholes thai may be uncovered during mining and rcdrunatioo activities will be pcnnanent[y 
closed unless approved for water monitoring cr oc:howise managed in a manner approved by the 
Division. 

552. PERMANENT FEATURES. 

552.100 

Small depressions may be constructed if they are needed to rctain moisture, minimize 
crosion, create and enhance wildlife habitat, or assist revegetation. 

552.200 

All impoundments will be reclaimed, no pennancnt impoundments arc proposed. 

553 BACKFILLING AND GRADING: 

Backfilling and Grading of the mined area will proceed in conjunction with coal recovery 
operatioos. 

The planned mine wi ll recover approximately 4.64 million tons of coal, and remove 
approximately 30. 1 million Bank Cubic Yards (BCY) of overburden. The following is a 
description of the overburden removal and backfilling process: 

Based 00 the overburden isopach map (Drawing 5-15), the overburden removal and backfilling 
process has been separated into three major stages. Thc first stage of this process is for the initial 
mining area. Pits 1·8. These pits have a relarively low strip ratio, approximately 5: I (refer to 
Drawing S.I3). In order to efficiently remove overburden for this phase, spoil from the first three 
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pits will be plactd in on excess spoil area located immediately west of Pit I. ThIs el(CCSS spoil 
structure wi ll hold approKimately 2.7 million loose cubic yards (lCY) of matcnaland is shown 
on Drawing 5·17. Once the excess spoil pile is filled, overburden from the next 4 pits Clin then be 
used as pit backfill as the mining progresses through Pit 8. The completion of this phase is shown 
on Dmwing5·17. 

Phose 2 requires mi ning to occur in two areas of the permit alternately. /u mining progresses 
through Pits 9·13. the isopach (Drawing 5.15) shows that the overburden significantly increases. 
This increase and the shape of the mining boundary for the Pennit Area require a till above 
appro~imflte orif,;n!!1 contOllr that i.~ (In extt;T1sion of the excess spoil piJ€l. Malcrilll rrOll' Pils l)·lJ 
significantly exceeds the backfill capacity availabll! from the preceding pits (Pits 1·8). The fill 
above approximate originlil contour blends in with \hI: exeess spoil structure from Phase I and 
extends an additional 2,000 feel to the cast as the mining sequence proceeds to Pit 15. 

Also. mining begins with Pit 28 and proceeds alternately with Pits 9·13, north to Pit 23. The 
isopach shows that Pilii 28 ·23 have a rdatively low strip mtio, approximatcly 4.2: I incrcasing to 
4.9: I respectively. Overburden from Pit 28 will aJI be hauled to the excess spoil structure, with 
overburden from the successivc pits to nonh back filling the previously mined. In this stage, the 
fill above aiginal contour is approxim:lIely 5.8 million LCY. Drawing 5-1 8 (Stage 2) shows the 
dct3ils of this stage of the overburden removal and resulting landform. 

Stage'} overburden removal kegin.~ in Pil 14 lind proceeds IIlIemolely wirh Pil22 coming frrnn 
the south to meet at Pit 18, the last pit to be mined. Outing this stage, the strip mtio reduces 
significantly from Stage 2 as mining progresses to Pit 18. /u the strip ratio reduces to the south, 
significant backfill capacity is available in the preceding Pit 15. This results in the distance 
between thc backfill and the active coal face increasing because there is a lock of ~l'Oi l in the 
lower mtio pits as mining proceeds south to fi ll the prcceding higher mtio area. At the end of 
mining this phase, an area will not be completely backfilled that is approximately 1,600 fett in 
length and 875 feet wide and will require 3.3 million yards offill to complete reclamation to 
approximate original contour. This remaining pit provides an open pit adjacent to the federal cool 
reserves for backfilling of overburden so that a smooth transition can be made without developing 
another boxeut and an excess spoil area. The backfill configuration at the end of this 
stage is shown in Drawing 5·19. 

The proposed plan (Preferred Scenario) for backfill ing the fina l pits is based on the 
assumption that Alton Coal Development, LLC will be successful with acquiring the 
adjacent federal coal reserves, located immediately to the west of the project area. This 
Preferred scenario for backfilling will minimize overall disturbance, and maximize 
resource recovery by providing a transition into the adjacent federal reserves with 
minimal effect to existing reclamation and backfill in the Pennit Area. This scenario will 
also minimize variances from approximate original contour on the federal lands by 
eli minating the need for an excess spoil structure from the initial box cut as operations 
are transitioned into these reserves. In addition, this scenario provides a method for 
implementing concurrent reclamation during the project by eliminating temporary 
.stockpile!': of!':poil that can nOl he reclaimed and have 10 he placed in backfilled areail at a 
later time. Use of temporary spoil stockpiles significantly delay reclamation and this plan 
eliminates the need for these type of temporary structures. 
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At the time that the transition occurs into the federal reserves, overburden will be 
removed from the federal reserves and placed in the final pits to approximate original 
contour. This final landform can be viewed on Drawings 5-35 and 5-36. 

Th f, II b d e 0 owmg IS an over ur en an db kfill b I ac I a ance or t IS scenarIo: 
Preferred Scenario (Adjacent Federal Reserves A~ui red) 

Phase Overburden Available Backfill Excess Spoil Total Excess 
(LCY) (LCY) (LCY) Spoil (LCY) 

1 7,936,000 5,195,000 2,741 ,000 2,741,000 
2 14,168,000 11,127,000 3041 ,000 5,782,000 
3 14,631,000 14,631,000 0 5,782,000 

4 (Federal) 3,300,000 3,300,000 0 5,782,000 
Total 43,535,000 34,453,000 5,782,000 5,782,000 

*Loose Cubic Yards IS estimated based on an overall 22% swell factor (Caterpillar 
Performance Handbook) 

In the case that Alton Coal Development is not successful with acquiring the adjacent 
federal coal reserves, an alternate scenario has been developed. The Alternate scenario 
requires that all fill above approximate original contour and part of the excess spoil 
structure will be rehandled and placed in the remaining backfill area. The final landform 
for this scenario is shown on Drawing 5-37. This step requires rehandle of approximately 
3.3 million yards of spoil. In this scenario, reclamation of the project area will be 
significantly delayed and the transition into adjacent federal coal reserves at a later date 
will disturb additional backfill along the west permit boundary approximately 2,000 feet 
in length by 230 feet wide (10 acres). An additional excess spoil structure would then 
need to be constructed on the federal lands to place spoil from the initial boxcut. Part of 
the excess spoil would likely be material removed from the Permit Area to access the 
coal beneath the Permit Area high walls and provide the proper layback of the backfill 
material along the Permit boundary. 

I f Ihe alternative highwal\ mining is elected, it i . anticipated when pil26 j completed, 
Ilighwall Trench I (HWTl) will be excavated. Coal i. removed from the area of 
excavation. At (hi. point a highwall miner i. brought in. In this method of mining, an 
unmanned cutter module is driven underground and operated ill front of the highwaiL 
The nighwall mining machin land on the pil floor or on a bench. directlv in fronl of the 
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subsidence does not occur to the surface with nonyieldable webs and barriers. Specific 
inrormation cOllcemillg these design are found in Appendix 5-8. Highwall mining ill 
have only the disturbance a . ociated with th trench for placement of the highwall miner 
and will have no imoact on the urface above the highwall panel. 

The following table~ summarizes the overburden and backfill balance for tffis-these two 
scenario.§.: 

Alternate Scenario (Adjacent Federal Reserves Not Acquired) 
Phase Overburden Available Backfill Excess Spoil Total Excess Spoil 

(LeY) (LeY) (LeY) (LeY) 
1 7,936,000 5,195000 2,741 ,000 2,741,000 
2 14,168,000 11 ,127,000 3,041,000 5,782,000 
3 14,631 ,000 14,631,000 0 5,782,000 

4 (Rehandle) 0 3,300,000 -3,300,000 2,482,000 
Total 36,735,000 34,253,000 2,482,000 2.482,000 

Alternate Scenario (l]il!.hwall mininq) 
Phase Overburden Available Backfill Excess Sgoil Total Excess Spoil 

(LeY) (LeY) (LeY) (Ley) 
1 7936000 5,195 ,000 2,741,000 2741 000 
2 7,381 ,000 7277 000 104,000 2,845,000 
3 5257000 5.257,000 0 2,845,000 

4 (Federal) 3,300,000 3300.000 0 2845000 
Total 23,874,000 21,0?9,000 2,845,000 2,845,000 

In both scenarios (Preferred and Alternate), Rough backfilling and grading operations 
will follow coal removal by not more than 60 days or 1500 linear feet except for the 
exemption in the south end of the mining area (Pits 17 through 21), which is described 
above in a step by step manner in the Phase 3 overburden removal process, the above 
tables and Drawings 5-17 through 5-19. This exemption is expected to take place in the 
last year of the mining process. 
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Major steps in the backfilling and grading process are: 

• Backfilling of the Mined Out Pit. Material from active pits wi ll be used to 
backfill mined out pits as mining progresses. Material wi ll be placed in the in-pit 
backfill in lifts, until the approximate planned final elevation is reached . Working 
stability in the backfill will be achieved by placement ofthc material, and control 
of the overall spoil face slope at stable angles. The mined out area will be filled to 
its planned post-mining elevation, which approximates the pre-mining land 
contour. The backfill will be inherently stable because the exposed surface will 
have shal low slopes, and the backfi ll surface will not be significantly higher than 
the surrounding undisturbed ground with the exception of the variance shown on 
Drawing 5-3. 

• Backfill ing of Ramps. Ramps and travel ways within the active mining will be 
moved as necessary for safe operation and efficient hau ling of overburden and 
coal. When a particular ramp or travelway is no longer needed, it will be 
backfilled with excavated overburden from the advancjng pit. 

• Gradi ng. After backfilling is complete in each mined out area, the area will be 
graded using dozers and motor graders to achieve the planned post.mining 
COlli our, facilitate stable positive drainage patterns, and to blend in with the 
surrounding topography. Postmining slopes will not exceed either the angle of 
repose or such lesser slope as is necessary to achieve a minimum long·tenn !>1atic 
safety factor of t.3 and prevent slides. A geotechnical analysis has been 
completed for the excess spoil structure and can be fou nd in Appendi:ot 5-1 . 

Timing of backfi ll ing and grading operations wil l depend on the rate of mine advance and 
the avai lability o r backfill space and material. It is planned that mined areas will be 
backfilled and graded within approximately 60 days following coal removal. or 1,500 feet 
of the active coal removal face. As described in the previous text and shown on Drawing 
5-19. there will be a variance from this standard in the final pits. Areas needed for in-pit 
roads, ramps, drainage controls or areas which must be left open temporarily for 
operational reasons will be backfilled and graded as they become available. 

In the initial mining area, pits 1 through 8 (spoil from pit 2 and 3 will be permanently 
placed in the excess spoil area and pit l. Part of Pit 3 is placed in the previous pit. All of 
the 4th pit is placed in the pit 3, beginning the sequential pit backfi lling process. By the 
time coal recovery is complete, rough backfill ing and grading will be complete through 7 
pits. Rough backfilling and grading will continue and be completed through pit 8. 
Pits I, 2, and 3 are defined on drawing 5-10. Pits 4 through 8 will be detennined during 
the mining of pits I, 2, and 3. AI that lime, an amendment to this permit reflecting the 
number and sequence of pits 4 through 8 will be submitted to the division. 

553. 110 

All areas except for the excess spoil pile and the variance from AOC (approximately 85 
acres), will be restored to approximate original contour as shown on Drawing 5-35. 
R645·301·553.800 (Thick Overburden) does apply to this surface mine. In areas where 
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excess spoil and variance from approximate original contour occur,lhe slopes will be 
regraded to a maximum angle of 3h: 1 v and most slopes are natter as shown on Drawing 
5-35 and 5-36. A geotechnical analysis has been completed to verify that the spoil 
material will be stable long term. This analysis can be viewed in Appendix 5- 1. 

553. 120 
All highwalls will be eliminated in the final landform. Small depressions may be 
constructed as needed to retain moisture, minimize erosion. create and enhance wildlife 
habitat or assist vegetation . Al l spoil piles will be eliminated with the exception of the 
planned excess spoi l and variance from original contour as shown on Drawing 5-35. 

553.130 
Postmining slopes will not exceed the angle of repose which is expected 10 be 
approxi mately 1.5h: Iv as described in Appendix 5-5. This appendix is an analysis by Dr. 
Ben Seegmiller addressing the safety faclor for the post mining slope with the lowest 
safety factor outside the excess spoi l area This analysis concludes that a minimum safety 
factor of these slopes wi ll be 1.7 which exceeds the requirement of 1.3. The excess spoil 
slopes have been analyzed by Alan Taylor, P.E., an expen in geotechnical engin~ring. 
These slopes also significantly exceed the required 1.3 safety factor. Details for this 
analysis by Mr. Taylor can be viewed in Appendix 5-1. 

553.140 
Slopes will be regraded and vegetated to minimize erosion and water pollution on and off 
the site. 

553.150 
Backfilling and grading will be conducted to support the approved pOSI mining land use. 

553.200 Spoi l and Waste. 

Spoi l located in the excess spoil area and the variance from approximate original contour 
wi ll be compacted to 85% of the standard Procter to provide long term stability of these 
structures. Remaining backfill in mined out areas will be confined and regraded to 
approximate original contour and will therefore not require compaction for long term 
stability. Subsoil wilt be placed over spoils and waste prior to placement of topsoil. This 
subsoi l layer will provide a covering with minimal infihration rate to prevent leaching of 
toxic materials. 

553.210 

Excess spoil from surface mining activities will be disposed of according to R645·301· 
211 , R645·301.212, R645-301-412.300, R645-301-512.210, R645-528.310, R645-301· 
535.100 through R645-30l·535.130, R645-301-535.300 through R645-301-535.500, 
R645-536.300. R645-301·542.720, R645-301.5S3.240, R645-301-745.IOO, R645-301· 
745.100, R645-301-745 .300, and R645-301 -745.400. Detail for meeting these standards 
can be reviewed in the corresponding sections. 
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553.220 

The MRP does not contemplate placing spoil on areas outside the mined-oul surface area 
for the purposes of restoring the approximate original contour. 

553.300. Covering QfExposed Coal Seams. and Acid· and Toxie·Forming Materials. 

Exposed coal seams, acid- and toxic-forming materials, and combustible materials 
exposed, used, or produced during mining will be adequately covered with nontoxic and 
noncombustible materials, or treated, to control the impact on surface and ground water 
in accordance with R645-301 ·731.100 through R645-301-731.522 and R645·301 · 
731.800, to prevent sustained combustion, and to minimize adverse effects on plant 
growth and on the approved postmining land use. 

553.400. Cut and fi ll Terraces 

The MRP does not contemplate constructing cut and fill terraces. 

553.500. Previously Mined Areas (PMA's) and Continuously Mined Areas (CMA's). 

The MRP does not contemplate operations associated with PMA' s, CMA's, or areas with 
remaining highwalls. 

553.600. Highwall Management 

The MRP does not contemplate operations associated with PMA's, CMA '5, or areas with 
remaining highwalls. 

553 .700. Backfilling and Grading: Thin Overburden. 

The Coal Hollow project is expected to have approximately 1.8 million loose cubic yards 
of excess spoil; therefore R645-301-800 applies rather than R645-301-553.7oo. 

553.800. Backfil ling and Gradjng: Thick Overburden. 

553.810 

The spoil will be placed to attain the lowest practicable grade, and will not exceed the 
angle of repose for the material. A sequence of the steps for practicable movement of the 
excess spoil is shown on Drawings 5-17 through 5-19. The slopes on the excess spoil 
and variance from the approximate original contour will not exceed 3h: 1 v or flatter, 
which will provide a long-term, stable structure. The general design of the ta ll (60'+ 
vertically) excess spoil slopes is 5h: I v to 4h: I v to 3h: I v, bottom to top. This design 
creates a concave shape slope that resembles naturally occurring hills in the area and will 
minimize erosion. In addi tion, irregulari ties (flaller areas) have been added to break up 
long slopes. The overall shape of the pile is also irregular to be similar to hil ls in the 
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surrounding area. The fina l configuration of this excess spoil can be viewed in Drawings 
5·35 and 5·36. The rough grading of the excess spoil outlsopes will follow by not more 
than 60 days after completed construction. The angle of repose for the spoil material is 
expected \0 be 1.5h: 1 v as provided in Appendix 5·5 in the lntroductory Overview (page 
1) by Dr. Ben Seegmiller, an expen in the field ofrock mechanics and slope stabil ity. 
The design slopes are significantly fl atter than the angle of repose expected for the spoil. 

553.820·553.830 

Backfilling and Grading of thick overburden will meet the following requirements: 

• R645-301·21 /: The applic{lnt will present a description o/thepremining soil 
resources as specified under R645-301-21I. Topsoil and subsoil to be saved 
under R645·301·232 will be separately removed and segregated/rom other 
material. 

The soil resources for the proposed excess spoil disposal area are described in 2-1 . 
A plan has been developed for removal of topsoil and suitable subsoil based on 
the soil descriptions in this appendices. The handling plan can be: viewed on 
Drawing 2-2. Topsoil and acceptable subsoil will be: separately removed and 
segregated from other material prior to placement of any spoi l. 

• R645-30/-212: After removal. topsoil will be immediately redism'buted in 
accordance with R645-301-242. stockpiled pending redistribution under R645-
30/·234, or if demonstrated that an alternativeprocedllre will provide eqlla! or 
more protection for the topsoil. the Division may. 011 a case·by case ba.fis. 
approve an a/temative; 

Excess spoil will have topsoil and subsoil redistributed in an approximately 
uniform, stable thickness with the approved post mining land usc, contours and 
surface water drainage systems. Material handling practices will prevent excess 
compaction of these materials. Handling practices will also protect the materials 
from wind and water erosion before and after seeding and planting. 

• R645·JOJ·412.300: Criteria/or Alternative Postmining Land Uses. 

Not Applicable 

• R645-30/-5/2.2/0: Excess Spoil. 17lepro/essional ellgilleer experiellced ill the 
design o/earlll and rockjills will certify the design according to R645·JOI-
535.100. 

A professional engineer experienced in the design of earth and rock fills with 
assistance from a geotechnical expen has certified the design according to R645· 
301 ·535.100. These certifications can be: viewed on Drawings 5-35, 5-36 and 5· 
17 through 5-19. 
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• R64S~301·S12.220: Durable Rock Fills 

No durable rock fills are planned, 

• R64S-30J-SI4.100: Excess Spoil, The professional engineer or specialist will be 
experienced ill the construction of earth and rockfills and will periodically 
inspect the fill d,m'ng constrllctiOIl. Regular inspections will also be condllcted 
during placemem and compaction offill materials. 

A professional engineer or specialist that is experienced in the construction of 
earth and rock litis will inspect the fill during construction and regular inspections 
will also be conducted during placement and compaction of fill materials. 

• R64S-301-S28.310: Excess spoil will be placed in designated disposal areas 
within the pernlit areas within the pern/it area, in a comrollable mallner to ensllre 
mass stability and prevellf mass movemellt during and after constructioll. Excess 
spoil will meel the design crileria ofR64S·301-53S. For the purposes of 
SURFACE COAL MINING AND RECLAMATION ACTIVITIES, thepennit 
application must inelude a description of the proposed disposal site and the 
design oflhe spoil disposal slnlctllres according to R645-301-J II, R64S-30 /-
212, R64S-30J-412.300, R64S-301-S12.210. R64S-528.310, R64S-301-S35,JOO 
through R645-30J-535.J30, R645-30J-S35.300 (hrmlgh R645.30J-53S.500, 
R645-536.300. R645-301-54Z. 720. R645-30J-553,240, R645-30J-745.JOO, R645-
301-745.100, R64S-301-745.300, alld R645-30J-745.400. 

Excess spoil will be placed in the area designated on Drawing 5-3 and 5-35. This 
fill will be placed in lifts nOllo exceed 4 feet. The material will be transported 
from the overburden removal area 10 the fiJI by end dump haullrucks and a 
dozer(s) will spread Ihe spoil to this lift thickness. The fill will meet at minimum 
85% compaction as related to the standard Procter. Final slopes will be regraded 
to a maximum stope of3h:lv. The top of the fill will sloped [0 approximately 2% 
to prevent pooling of water and to reestablish drainage similar to the original flow 
patterns. The excess spoil placed on the non-mined areas is approximately 32 
acres and varies in height from 35 to 110 feet. The area of excess fill over mined 
out areas (variance from approximate original contour) is an extension of the fin 
placed on the non-mined area and is approximately 55 acres. Combined acreage 
of the excess fill placed on mined and non-mined areas is 87 acres and varies in 
height from 60 to 100 feet above original contour. Total excess fill is 8.6 million 
yards. Design of this fi ll can be viewed in Drawings 5-35 through 5-36 and the 
geotechnical study can be viewed in Appendix 5-1. 

• Rti4!i_3nl_5.15. JOn through RI'i45.301_/30: Disposal ofExce..u Spoil 

A geotechnical analysis of the excess spoil structure design has been completed 
by an expert in this field. The long term static safety factor for this structure 
design is estimated at 1.6to 1.7. Lifts will be placed in thicknesses not to exceed 
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4 reeL The lins will meet 85Yo compaction by Ihe standard Procter. The fill will 
be graded to allow for drainage similar to original pattems and to prevent 
excessive infil tration of water. Fill will be covered with subsoil and lopsoil as 
specified in Chapter 2 to provide conditions suitable for revegctation of the area. 
The geotechnical study can be viewed in Appendix AS- I . 

• R645-301-535.300 through R645-30J-535.500: Disposal of Excess - Spoil 
Durable Rock Fjfls. 

Not Applicable 

• RM5-JOl-536.300: Disposal of Coal Mine Waste in Excess SImi! 

No coal mine waste is planned in the excess spoil area. 

• R645-301-541.710: Excess spoil will beplaced in desigl/ated disposal areas 
within the permit area, in a controlled manner to etlSllre that thefinal fill is 
SUi/able for reclamatioll and revegelaliOl1 compatible with the natural 
surroundings and the approved pastmining land use. Excess Spoil that is 
ccmbustible will be adequately covered wit" noncombl4Stible material to prlNenl 
sustained combustion. nle reclamation of e.tcess spoil will comply with the 
design criteria under R64J-JOI-553.140. 

The excess spoil as shown in Drawing 5·35 and 5-36 will be suitable to the 
surrounding area and for the po5lmining land use of primarily grazing. No 
combustible excess spoi l will be placed in the proposed structure. The 
reclamation of the spoil does not include any terraces and the slopes will not 
exceed 3h:J v. 

• R64J-301-J5J.140: 111efinal fill cOl/figuratioll oftheftll (excess spoil) will be 
~'lIi((lble for rhe approved pos/milling land use. Terraces may be cOllstrll(:ted 0 11 

the olllsiope of/heftI/If requiredfor stability, control of erosion, to cO/lSenle soil 
moislllre, or tofacililate the approvedpostmill ing land use. T1regrade of the 
outslope behveen rennce benches will not be steeper thall 2h: Iv (50 percent) . 

The excess spoil as shown in Drawings 5-35 and 5·36 wi ll be suitable to the 
surrounding area and for the postmining land use of primari ly grazing. The 
reclamation of the spoil does not include any terraces and the slopes will not 
exceed 3h; I v. This slope angle has been utilized al similar mining operations and 
found to be suitable for erosion control and revegetation of reclaim slopes. The 
long term stalic safelY factor for these slopes is estimated to be 1.6 to 1.7. 

• R645·10J-745.JOO: General Requirements. 

745.110: Excess Spoil will be placed in designated disposal areas within the 
permit area, in a cOllfrolled manner to: 
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745.111: Minimize the adverse effects of leaching and suiface .... 'Uter runofffrom 
the fill on slIrface ond underground water; 

Reclamation of the excess spoil will include a topsoil cover and subsoil layer. 
Infiltration through the reclamation is expected to be minimal based on the high 
clay content of these soils. In addition, laboratory data for the overburden shows 
that there is minimal potential for leaching of po !Jut ants should infiltration rates 
become higher than expected. 

The foundation of the excess spoil area also has high clay content with minimal 
potential for infiltrat ion. This wi ll provide an additional, natural barrier to protect 
ground water present beneath the proposed structure. 

745.112: Ensure pemlonent impoundments are not located Ofl the completedfifl. 
Smail depressions may be allowed by the Divisioll if/hey are needed to retain 
moisture or millimize erosion. create and enhance wildlIfe habitat or assist 
revegetation, and if they are not incompatible with the stability of the jill: and 

Pennanent impoundments are nOI planned on the excess spoil area. Small 
depressions are also not planned in the excess spoil and are not viewed as a 
necessary enhancement to final reclamation based on average annual moisture 
dala and the proposed slope configuration of the pile. 

745.113: A.dequately cover or treat the e:rcess spoil that is acid- and toxic 
forming with nonacid nontoxic malerial to control the impacl on the slliface and 
grOlmd water ill accordance with R645-30I- 73/. 300 and to minimize adverse 
effects Oil plant growth alld approved pos/mining land use. 

Laboratory data representative of the overburden planned for disposal in the 
excess spoil area does not show acid- and toxic forming characteristics. 

745./20: Drainage Control. If/he disposal area contains springs, lIatllra/ or 
manmade watercourses, or wet weather seeps. thefill design will include 
diversions alld IInderdraills as necessary to control erosion, prevellt water 
infiltration illto thefill and ensure slability. 

A spring and seep survey available in Chapler 7 has identified no springs or wet 
weather seeps in the proposed excess spoil area. The final surface will be 
appropriately regraded to a contour thaI will route natural water from snowmelt 
and rainfall around the excess spoil as shown on the final contours Drawing 5-35. 
There are no manmade water courses present in the excess spoil area. No 
underdrains are planned for the excess spoil structure. 

745.121: Dil.'ersio"s will comply with the requirements ofR645-30I-742,300 

No diversions are planned in the excess spoil area. 
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745.111 : Underdrains 

No undcrdrains are planned in the excess spoil area. 

745.300: Durable Rock Fills 

No Durable Rock fills are planned. 

745.400: Preexisting Benches 

The MRP does not contemplate disposal of excess spoil on preexisting benches. 

Alton Coal Development, LLC will provide the Division, as part of the annual report for 
each calendar year, a plan view outline of the coal recovery, a 5' interval contour map of 
backfilllrogress and a reclamation progress map. This information will be submitted by 
June 30 of each calendar year. 

560. Perfonnance Standards 

Coal mining and reclamation operations will be conducted in accordance with the 
approved permit and requirements ofR64S-301-S10 through R645-301-S53. 
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Feasibility of Highwall Mining the Smirl Seam at the Alton Coal 
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Mr. Larry Johnson, Manager 
Alton Coal Development, LLC 
463 North 100 West 
Cedar City, Utah 84721 

September 30,2013 

Geolab Materials 
____ Testing 

Re: Feasibility of Highwal/ Mining the Sm;rl Seam at the Alton Coal 
Development, LLC· Coal Hollow Mine 

Dear Mr. Johnson, 

The enclosed report is an examination of the geotechnical feasibility of highwall 
mining the Smirl seam at the Alton Coal Development, LLC - Coal Hollow mine. The 
conclusion is that highwall mining is a viable method. However, the Tropic shale strata 
is unsuitable as an immediate roof. Three feet of "head coal" should be left in the 
highwall miner cuts to establish an immediate roof. Suitable web pillar and barrier pillar 
widths were determined using analytical and numerical methods. The Smirl seam is 
weak in compression as determined through testing of samples obtained from the mine. 
Although the analytical methods describe a narrower web and barrier pillar width, the 
finite element analysis clearly shows that for a 12-foot mining height, 12-foot web pillars 
and 30-foot barrier pillars should remain stable to permit the SHM (Caterpillar) highwall 
miner to extract a 1,OOO-foot deep cut under 100-feet of overburden. For 150-feet of 
overburden, an 18-foot wide web pillar is recommended with a 30-foot wide barrier 
pillar. A 15-foot mining height may be possible with a wider barrier pillar. 

Larry, if you, Kirk, Tom, or others have any questions or comments after 
reviewing the enclosed report, please contact me by telephone at 859-263-8899 or by 
email at dnewman@ame-geolab.com 

Sincerely, ""mil" 
Appal~~~~~/& Engineering, Inc. 
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I. Introduction and Authorization 

Alton Coal Development, LLC (ACD) operates a surface mine in the Smirl 

seam at the Coal Hollow mine, located in Alton, Utah. The Smirl seam ranges in height 

from 12-feet to 18-feet with overburden varying between 80-feet and 200-feet. The 

Tropic shale and surface alluvium have low cohesion and a low friction angle that 

require the highwall to be sloped at 45° in the shale and 26° in the alluvium to maintain 

stable conditions. Although the highwall is sloped to enhance stability, slumps or slips 

of the overburden material can occur (see Photograph 1). The highwall slope sterilizes 

significant tonnage, as the coal beneath the highwall is not recoverable. 

Photograph 1. View of Mined Smirl Seam Pit at the Coal Hollow Mine 

The current surface mine pit configuration (see map in Appendix I) is to 

sequentially develop pits to the north until the economic stripping ratio is reached. 

Highwall mining is contemplated as an alternative to surface mining. The advantages of 

highwall mining include; 
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1. A north-south oriented pit or trench would be developed from which the highwall 
miner would drive ten to twenty cut panels to the east against the property 
boundary and to the west beneath the BLM property. 

2. The cuts driven to the west permit the extraction beneath surface that is 
designated as a sage grouse protection zone and not suitable for surface mining. 

3. The pit is reclaimed contemporaneously as surface pit/trench and the highwall 
miner advance to the north. 

4. The pit width is limited to between 125-feet and 150-feet so that a truck can pass 
behind the highwall miner. The amount of surface disturbance will be less using 
the highwall miner pit layout as compared to a contour cut surface mine. 

5. The highwall pit mine can be extended north to the proposed underground mine 
face up. The initial entries of the underground mine can be developed using the 
highwall miner, followed by a continuous miner to establish crosscuts, and a roof 
bolter. 

Mr. Thomas Ungurean of ACD contacted Dr. David Newman of Appalachian 

Mining & Engineering, Inc. (AME) and authorized the investigation into the feasibility 

of mining the Smirl seam using a highwall miner and to determine the appropriate 

widths for the web pillars and barrier pillars. 

II. Approach and Methodology 

ACD provided AME with background information and geotechnical data on the 

Smirl seam and the overburden. The information includes; 

1. The surface pit map and overburden thickness contours as shown in Appendix I, 

2. A Seegmiller1 report in which the cohesion, friction angle, and overburden 
geotechnical data is documented in the determination of a stable highwall 
geometry, 

3. Geologist and drillers' logs of core holes drilled on the Coal Hollow property, and 

4. A CMT Engineering Laboratories, Inc. (CMT) report on the uniaxial 
compressive strength test results on the Smirl seam and Tropic shale along with 
indirect tensile strength of the Tropic shale. 

1 Seegmiller International, (2008), "Evaluation/Analysis Initial Mining Slope Stability - Coal Hollow Project 
Kane County, Utah" 
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Dr. David Newman of AME was on site August 27-28,2013 during which he met 

with Mr. Larry Johnson, Manager and Mr. Kirk Nicholes, Environment Specialist for 

ACD. The first day was devoted to reviewing the mine history, geology, mine property, 

and surface mine and underground mine plans at the ACD Cedar City office. The 

second day was spent inspecting ground control conditions in an active and an 

abandoned pit at the Coal Hollow mine in Alton. 

The laboratory uniaxial compressive strength data conducted on coal cubes by 

CMT was reduced to an in-situ compressive strength using equations 1 and 2 as shown 

in Table 1. The in-situ compressive strength incorporates the effect of coal cleat and is 

used in web pillar and barrier pillar design and safety factor calculations. The Smirl 

seam is weak coal based upon the test results and in comparison with the NIOSH 

default in-situ strength of 900 Ib/in2
. 

Where: 

Reduction of Laboratory Strength to In-Situ Pillar Strength 

K = O'e * 0 0
.
5 

0'1 = K/6 or K/hO
.
5 

K = Gaddy's K factor, 
O'e = laboratory uniaxial compressive strength (lb/in2

), 

o = the edge dimension of the coal cube (in), and 
0'1 = in-situ coal strength = K/6 for h > 36 inches 

and K/hO
.
5 for h < 36 inches. 

Eq.1 

Eq.2 



Specimen 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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Table 1. Laboratory and In-Situ Strength of the Smirl Seam 

Alton Coal Development, LLC 
Smirl Seam - Coal Hollow Mine 

Uniaxial Compressive Strength Tests 
Uniaxial In-Situ 

Specimen Specimen Failure Compressive Coal 
Length Width Load Strength Gaddy's Strenffth 

(in.) (in.) (lbs.) (lb/in:.!) K Factor (I blin:.!) Remarks 
2.039 1.567 6,054 1,895 2,544 424 
1.988 1.897 7,340 1,946 2,713 452 
1.885 1.719 8,115 2,504 3,362 560 
2.014 1.782 5,020 1,399 1,927 321 
1.756 1.828 8,974 2,796 3,742 624 
1.716 1.744 10,014 3,346 4.401 734 
1.699 1.944 10,040 3,040 4,103 684 
1.750 1.758 10,072 3,274 4,336 723 
2.150 1.900 12.480 3,055 4,347 725 

Test Statistics 
Average 2,584 3,497 583 

Standard Deviation 691 914 152 

Highwall miner web pillar stability is evaluated by considering each web as a long, 

narrow pillar and calculating the web pillar strength using the MarklBieniawski pillar 

strength fonnula (equation 3). The overburden stress on each web is calculated using 

the well-accepted tributary area formula (equation 4). Both equations are shown in their 

complete form. However, because the pillar length in a highwall web or barrier pillar is 

much greater than the pillar width, the length is omitted and the actual equation as used 

for a highwall miner is shown with a ------ through the omitted terms. 

Where: 
O'p 

0'1 

w 
h 
I 

MarklBieniawski Pillar Strength Equation 

O'p = 0'1 (0.64 + 0.54(w/h) - (O.18*('/l~) 

= pillar strength (lb/in2
) , 

= in-situ coal strength (lb/in2
), 

= the least pillar dimension or width (feet), 
= the mining height (feet), and 
= the greatest pillar dimension or length (feet). 

Eq.3 



Feasibility of Highwall Mining the Smir/ Seam at the Alton Coal 
Development, LLC - Coal Hollow Mine 

Page 5 

Where: 

Web Pillar Stress - Tributary Area Equation 

Sp = (1.1*H) *(w + B)*(I" B) 
(wXB 

Sp = pillar stress (lb/in2
), 

H = rock overburden depth (feet), 
w = web pillar width (feet), 
B = HWM cut width (feet) = 12-feet, and 
, = web pillar length (feet). 

Eq.4 

The results of the web pillar and barrier stability analysis are shown below in Tables 2 

and 3. 

Table 2. Web Pillar and Barrier Pillar Widths for a 1.60 Safety Factor 

Input Data 
Highwall Miner Cut Width rNel 

In-Situ Coal Strength 
Number of cuts between barriers 

Coal Seam Height 
H!ghwall Mine Cut Dept~ (LE) 

Web 
Pillar 
Width 

WWP 
(feet) 

6.50 
7.25 
8.00 
8.50 
9.25 

10.00 
11.00 
11.50 

...... 

Barrier 
Pillar Web 
Width Pillar 
WBP W/H 

(feet) Ratio 
27.50 0.43 
30.00 0.48 
33.00 0.53 
35.00 0.57 
37.00 0.62 
40.00 0.67 
43.00 0.73 
45.00 0.77 

Adequate safety factors 
Web pillar SF> 1.60 
Barrier pillar SF > 1.00 

12.00 feet 
583 Ib/in2 

10 
15.00 feet 
1,.000 feet 

Alton Coal Development. LLC .• Coal Hollow Mine 
Web PnJar and Barrier Pillar Safety Factors - Smlrl Seam 

Web Barrier Web 
Pillar Pillar Pillar Web 

Overburden Overburden Overburden Strength Pillar 
Thickness Stress Stress Formula Safety 

(feet) (Ib/ln') (lb/in') (Ib/in') Factor 
100 313 934 509 1'.63 
110 321 989 525 1.63 
120 330 1.032 541 1M' 
130 345 1,089 551 1.60 
140 354 1.154 567 '1.60 
150 363 1.196 583 1.6~ 
160 368 1.248 604 1.64 
170 382 1,303 614 1.U1 

Barrier 
Pillar 
Width 

Panel to 
Width Height 
(feet) Ratio 

206 1.83 
215 2.00 
225 2.20 
232 2.33 
240 2.47 
250 2.67 
262 2.87 
269 3.00 

Barrier 
Pillar 

Strength 
Formula 
(Ib/in') 

950 
1.003 
1.065 
1.1 07 
1.149 
1.212 
1.275 
1.317 

Barrier 
Pillar 
Safety 
Factor 

1'.02 
1.0'~ 

UIS 
~ ;02 
1.00 
1,01 
1'.02 
1,01 
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Table 3. Web Pillar and Barrier Pillar Widths for a 1.80 Safety Factor 

Input Data 
Highwall Miner Cut Width CNEl 

In-Situ Coal Strength 
Number of cuts between barriers 

Coal Seam Height 
Highwall Mrne Cut Depth (lE) 

Web Barrier 

12.00 feet 
583 Ib/in2 

10 
15.00 feet 
1,000 feet 

Alton Coal Development, l LC. - Coal Hollow Mine 
Web Pillar and Barrier Pillar Safety Factors - Smirl Seam 

Web Barrier Web 
Barrier 
Pillar Barrier 

Pillar Pillar Web Pillar Pillar Pillar Web Width Pillar Barrier 
Width Width Pillar Overburden Overburden Overburden Strength Pillar Panel to Strength 

WWP WSP W/H Thickness Stress Stress Formula Safety Width Height Formula 
(feet) (feet) Ratio (feet) (lb/in2

) (lblln1
) (/b/in1

) Factor (feet) Ratio (lblln2
), 

7.25 
8.25 
9.00 
9.75 

10.50 
11.50 
12.25 
13.00 

28.00 0.48 
30.50 0.55 
33.00 0.60 
35.50 0.65 
38.50 0.70 
41.00 0.77 
43.50 0.82 
46.00 0.87 

Adequate safety factors 
Web pillar SF > 1.80 
Barrier pillar SF > 1.00 

100 292 948 
110 297 1.013 
120 308 1,068 
130 319 1..123 
140 330 1.166 
150 337 1,229 
160 348 1.284 
170 360 1.337 

525 1.801 213 1.87 961 
546 1.84 225 2.03 1,013 
562 1.82 234 2.20 1,065 
578 1.81 243 2.37 1,118 
593 180 253 2.57 1,181 
614 1.82 265 2.73 1,233 
630 1.81 274 2.90 1,286 
646 1.80 283 3.07 1.338 

Although the web pillar widths in Tables 2 and 3 meet the required pillar safety 

factor criterion, the pillar width/height ratio is very low. The minimum width/height ratio 

approximates 1.00. Therefore, a finite element model (FEM) analysis of pillar stability 

was done using the Rocscience Phase2 program. 

The input data for the FEM analysis was obtained from the data presented in the 

Seegmiller report and the CMT reports. Two overburden end points were established 

at 100-feet and 1 SO-feet. Initially, a 7 .S-foot wide web pillar was evaluated for the 

typical10-cut panel. The cuts are 12-feet wide and 12-feet high, leaving a 3-foot 

section of "head" coal as the immediate roof. It is clear from the tensile strength (80 

Ib/in2 average strength) that the Tropic shale is not self-supporting over a 12-foot wide 

span. 

The results of the initial FEM run are shown in Figure 1. It is clear from the 

strength factor that approximates a safety factor that the; 

1. "Head" coal immediate roof will be stable over the short-term and 

2. Pillar webs are likely to fail at mid-height as the safety factor drops below 1.00. 

Pillar 
Safety 
Factor 

UJil; 
1.00 
1.00 
1.00 
M~ 
'kOO 
11.QO 
1.00 
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Figure 1. 7.S-Foot Wide Web Pillars Under 1 DO-Feet of Overburden. 



5.68 
5.37 
5.05 
4.74 
4 . 42 
4.11 
3. 79 
3.47 
3.16 
2.84 
2.53 
2.21 
1.89 
1.58 
1.26 
0.95 
0.63 
0.32 
0.00 
ten!!licn 

Feasibility of Highwal/ Mining the Smirf Seam at the Alton Coal 
Development, LLC - Coal Hollow Mine 

Page 8 

Figure 2. 8.S-Foot Wide Web Pillars Under 1 DO-Feet of Overburden. 

The web pillar was increased to 8.S-feet (Figure 2) with the same conclusion that the web pillars are likely to fail at mid­

pillar. 
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Figure 3. 1 O.O-Foot Wide Web Pillar Under 1 DO-Feet of Overburden. 

At a 1 O-foot web width, the safety factor at mid-pillar height improves but not to the point where all nine webs can 

be considered as stable. The mid-height safety factor in six of nine webs is still between 0.63 and 0.95 while in the 

remaining three webs the safety factor is between 1.26 and 0.95. This is insufficient to ensure pillar stability during the 

roughly two production shifts that the highwall miner will be in a cut let along the approximately twenty shifts required to 

complete a ten cut panel. 
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A 12-foot wide web pillar and 30-foot wide barrier pillar were evaluated at 100-feet and 150-feet. At 100-feet the 

12-foot web pillar shows short-term stability with a safety factor ranging between 1.26 and 1.58 as shown in Figures 4 and 

5. The "head" coal stability also improves with the increased web pillar width. 
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Figure 4. 12-Foot Web Pillar and 30-Foot Barrier Pillar Under 100-Feet of Overburden. 
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Figure 5. Detailed of View of 12-Foot Web Pillar and 3D-Foot Barrier Pillar Under 1 DO-Feet of Overburden. 
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However, the stability of the interior web pillars decrease when the overburden thickness is increased to 150-feet. 

In this area, the web pillar safety factor ranges between 0.95 and 1.26 which is marginally stable. At 150-feet of 

overburden, the interior web pillars may be sufficiently stable to permit the 10-cut panel to be extract prior to crushing. 

The 30-foot barrier pillar appears adequate to isolate ground conditions in the adjacent panel from the active panel. 

These comments are more clearly illustrated in Figures 6 and 7. 
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Figure 6. 12-Foot Web Pillar and 30-Foot Barrier Under 150-Feet of Overburden. 
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Figure 7. Detail of 12-Foot Web Pillar and 30-Foot Barrier Pillar Under 1 50-Feet of Overburden. 
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As would be anticipated, the combination of a 15-foot wide web pillar and 30-foot barrier pillar provide a more 

uniform range of short-term stability (1.26 - 1.58) to medium-term stability (1.58-1.89). This is illustrated in Figures 8 and 

9. 

Figure 8. 15.0-Foot Wide Web Under 100-Feet of Overburden. 
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Figure 9. Detail of 15-Foot Web Pillar and 30-Foot Barrier Pillar Under 100-Feet of Overburden. 
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Figure 10. 15.0-Foot Wide Web and 30-Foot Barrier Under 150-Feet of Overburden. 

For a 15-foot wide web pillar and 30-foot wide barrier pillar under 150-feet of overburden, the safety factor of the 

interior web pillars drop to the marginal range of 0.95-1.26. This area of lower safety factor is located within the pillar 

core. It is clear from examining Figures 10 and 11 that the web pillar stability increases as the cut sequence works away 

from the barrier pillar toward the solid coal (see the right side panel in Figure 10). However, when highwall mining begins 

on the adjacent panel, the safety factor of the last set of web pillars will decrease as does the safety factor of the first five 

web pillars of the adjacent panel. 

There are two approaches to avoid the circumstances illustrated in Figures 10 and 11. The first is to increase the 

barrier pillar width and the second is to increase the web pillar width to 18-feet. The latter is shown in Figures 12 and 13. 
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D D D D 
Figure 11. Detailed View of 15-Foot Web Pillar and 30-Foot Barrier Pillar Under 150-Feet of Overburden, 
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o o o o 
Figure 13. Detailed View of the 18-Foot Wide Web Pillars and 36-Foot Wide Barrier Pillar. 
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Figure 12. 18-Foot Web Pillar and 36-Foot Barrier Pillar Under 150-Feet of Overburden. 

The last series of FEM runs was made for an 18-foot wide web pillar and a 36-foot wide barrier pillar. The purpose 

was examining stability at width/height ratios of 1.5 for the web pillar and 2.0 for the barrier pillar. As shown in Figures 12 

and 13 the web pillar safety factors of the second panel are generally within the short-term range of 1.26 to 1.58. 
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III. Conclusions and Recommendations 

The conclusions of the feasibility analysis of using a highwall miner to extract 

cuts 12-feet x 12-feet in the Smirl seam at overburden depths ranging between 1 ~O-feet 

and 150-feet are that; 

1. The Tropic shale cannot be used as the immediate roof because the lithology is 
not sufficiently strong to span the 12-cut and it is susceptible to moisture 
dependent deterioration. 

2. The Smirl coal appears to be stable as an immediate roof when a 3-foot thick unit 
is left as "head" coal. 

3. Web pillar stability is controlled by the weak compressive strength of the Smirl 
seam and by the pillar geometry. The failure mode appears to start as a mid­
pillar crushing or collapse if an undersized web pillar is used. 

4. A 12-foot wide web pillar (1.00 width/height ratio) appears to be the minimum 
dimension that should provide short-term stability under 1 ~O-feet of overburden. 
A 3D-foot wide barrier pillar appears to provide sufficient stability to isolate each 
panel of 10 highwall miner cuts from the adjacent panels. 

5. For 150-feet of overburden, the web pillar width should be increased to 18-feet. 
A 15-foot wide web pillar may be viable if the barrier pillar were increased to 
further isolate the panels. The web pillar safety factor appears to stabilize at an 
18-foot wide web. Examining the pillar safety factors of the barrier pillars, it 
appears unlikely that wider pillars will produce higher stability. After a stable 
pillar geometry is achieved, pillar stability is then controlled by the in-situ 
compressive strength of the Smirl seam. 

6. A barrier pillar should be left between each group of ten highwall miner cuts. The 
leaving of a barrier pillar is a well-established mining practice to prevent ground 
control problems encountered in one area of the highwall from extending over 
large distances. 

7. The moisture sensitivity of the Smirl seam immediate floor (Dakota formation) 
must be determined. Water should not be allowed to accumulate in the active pit 
or abandoned HWM cuts. Water should be diverted to a sump and immediately 
pumped out of the pit after a rainfall event. A diversion ditch should be cut 
around the perimeter of highwall to keep surface runoff from eroding the alluvium 
and running down the highwall. The abandoned highwall miner cuts within the 
active panel should be barricaded with spoil material to prevent the migration of 
water into the cut. Complete backfilling of an abandoned pit should be 
accomplished as soon as feasible after the completion of mining. 
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8. The web pillar safety factors are based upon the width of the webs as listed. 
Consequently, for the web to function as shown designed, attention must be 
focused on maintaining a uniform width without deviation. The angular 
orientation and offset distance of each highwall miner cut must be surveyed to 
insure that the current cut is parallel to the previous cut. For example, an error of 
0°21 '29" in aligning a 5-foot wide web will permit the end of a 600 foot long cut to 
intersect with the previous cut. 

9. A guidance system is strongly recommended to ensure uniform web pillar widths. 
Similarly, gamma meter mounted on the continuous miner is strongly 
recommended to ensure the 3-foot "head coal" thickness is left. 
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Appendix I 

Plan View Map of the Surface Mine Pit Layout at the Coal Hollow Mine 
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Sample Data Test Results 



ENGINEERING 
LAB ORATORIES em 

Construction Materials· Technologies 
Geotechnical, Environmental, & Moterial s Engineering/Testing/Research 

August 27,2013 

Alton Coal Development 
463 N 100 W Suite 1 
Cedar City, UT 84721 

Compressive Strength of Coal 

Customer: 
Project: 
Date Cast: 

Alton Coal 
6243-Highwall Strength 

Identification: 

TEST DATA 

Lab # Break Age Width Length Area 
Date In. In. Sq. In. 

390504a 8/27/13 1.567 2.039 3.195 

390504b 8/27/13 1.897 1.988 3.771 

390504c 8/27/13 1.719 1.885 3.240 

390504d 8/27/13 1.782 2.014 3.589 

390504e 8/27/13 1.828 1.756 3.210 

390504f 8/27/13 1.744 1.716 2.993 

390504g 8/27/13 1.944 1.699 3.303 

390504h 8/27/13 1.758 1.750 3.077 

390504i 8/27/13 1.900 2.150 4.085 

Average 

Standard Deviation 

Sincerely, 

Manager 

Total 
Load lbs 
6054 

7340 

8115 

5020 

8974 

10014 

10040 

10072 

12480 

Strength 
PSI 
1895 

1946 

2504 

1399 

2796 

3346 

3040 

3274 

3055 

2584 

691 



Ct ,1T~!".q'~~~R.'~Cj 
Construction Materiols Technologies 
Geotechnicol, Environmenlal, & Malerials Engineering/Tesling/Research 

Date: August 28, 2013 ASTM 03967, Splitting Tensile Strength of Intact Rock Core Specimens 

Client: Alton Coal 

Project No: 6243 Project Name: Highwall Strength 

Description: UG001 Specified PSI: 

Curing Type: Dry: X Remarks: Moisture Content-As Received 

Wet: ----

Length I 
Diameter Length Area Diameter Correction Corrected 

Core # Lab # Inches inches Inchesll2 Ratio Factor Load in Pounds Psi Identification 

1 3905031 2.43 2.23 4.64 0.92 280 33 

2 390503m 2.06 3.76 3.33 1.83 930 76 

3 390503n 2.32 2.18 4.22 0.94 320 40 

4 3905030 2.41 3.74 4.55 1.55 310 22 

5 390503p 2.37 3.99 4.40 1.68 201 14 

6 390503q 2.34 2.59 4.30 I 1.10 313 33 

7 

8 

9 

10 

Averages 40 psi IStandard Deviation, psi: 

~4---kO 
Manager 

21.8 



Ca f lT~fl.q'~~E,,~'~Cj 
Construction Moterials Technologies 
Geotechnical, Environmental, ,& Materials Engineering/Testing/Research 

Date: August 28, 2013 Compressive Strength of Drilled Intact Rock Cores 

Client: Alton Coal 

Project No: 6243 Project Name: Highwall Strength 

Description: UG001 Specified PSI: 

Curing Type: Dry: X Remarks: --------------------------------------------------------
Wet: ----

Length I 
Diameter Height Area Diameter Correction Corrected 

Core # Lab # Inches inches Inchesl\2 Ratio Factor Load in Pounds Psi Identification 

1 390502k 2.25 3.40 3.97 1.51 0.96 4,850 1170 

2 3905021 2.40 4.26 4.52 1.78 1.00 795 180 

3 390502m 2.37 3.92 4.41 1.66 0.97 361 80 

4 390502n 2.25 3.13 3.97 1.39 0.95 2,610 620 

5 3905020 2.26 2.46 4.02 1.09 0.89 356 80 

6 390502p 2.61 2.95 5.36 1.13 0.90 580 100 

7 

8 

9 

10 

Averages 370 psi IStandard Deviation, psi: 442.6 

~4.J!{) 
Manager 



Ci .1T~Nq,'~~Eo~'~Cj 
Con.tluction Moterials Technologies 
Geotechnical , Environmental, & Materials Engineer i ng/Testing/Research 

Date: August 28, 2013 ASTM 03967, Splitting Tensile Strength of Intact Rock Core Specimens 

Client: Alton Coal 

Project No: 6243 Project Name: Highwall Strength 

Description: AG014 Specified PSI: 

Curing Type: Dry: X Remarks: MC-As Received 

Wet: ----
Length I 

Diameter Length Area Diameter Correction Corrected 
Core # Lab # Inches inches Inchesll2 Ratio Factor Load in Pounds Psi Identification 

1 390503g 2.42 2.31 4.60 0.95 75 9 

2 390503h 2.41 2.56 4.56 1.06 118 12 

3 390503i 2.33 4.44 4.27 1.90 344 21 

4 390503j 2.48 4.44 4.82 1.79 351 20 

5 390503k 2.48 4.54 4.84 1.83 338 19 

6 

7 

8 

9 

10 

Averages 20 psi IStandard Deviation, psi: 

~~ 
Manager 

I 

5.6 



C, .IT~.NCi'~ET~'\I~Cj 
Construction Materials Technologies 
Geotechnicol, Environmental , & Moterials Engineering/Testing/Research 

Date: August 28, 2013 ASTM 03967, Splitting Tensile Strength of Intact Rock Core Specimens 

Client: Alton Coal 

Project No: 6243 Project Name: Highwall Strength 

Description: AG004 Specified PSI: 

Curing Type: Dry: X Remarks: ____________________________________________________________________ __ 

Wet: ----
Length I 

Diameter Length Area Diameter Correction Corrected 
Core # Lab # Inches inches Inchesll2 Ratio Factor Load in Pounds Psi Identification 

1 390503a 2.37 2.28 4.42 0.96 1,205 142 

2 390503b 2.38 3.91 4.45 1.65 835 57 

3 390503c 2.42 2.85 4.61 1.18 711 66 

4 390503d 2.36 3.01 4.37 1.28 1,004 90 

5 390503e 2.42 3.15 4.60 1.30 1,090 91 

6 390503f 2.32 3.39 4.22 1.46 515 42 

7 

8 I 
9 

10 

Averages 80 psi IStandard Deviation, psi: 35.3 

~~ 
Manager 



c_ .IT~Nq'~~~R!~Cj 
Construction Moterials Technolog e5 

Geotechnical, Environmental. & Materials Engineering/Testing/Research 

Date: August 28, 2013 Compressive Strength of Drilled Intact Rock Cores 

Client: Alton Coal 

Project No: 6243 Project Name: Highwall Strength 

Description: AG004 Specified PSI: 

Curing Type: Dry: X Remarks: __________________________________________________________________________ __ 

Wet: - ---
Length I 

Diameter Height Area Diameter Correction Corrected 
Core # Lab # Inches inches Inches"2 Ratio Factor Load in Pounds Psi Identification 

1 390502a 2.39 3.70 4.48 I 1.55 0.96 1,802 390 

2 390502b 2.40 3.00 4.54 1.25 0.93 1,400 290 

3 390502c 2.38 4.19 4.45 1.76 1.00 2,230 500 

4 390502d 2.31 4.64 4.17 2.01 1.00 980 230 

5 390502e 2.42 3.11 4.58 1.29 0.93 480 100 

6 390503f 2.40 2.55 4.52 1.06 0.88 1,500 290 

7 

8 

9 

10 

Averages 300 psi IStandard Deviation, psi: 136.5 

~4---v 
Manager 



Ct ,IT~.Nq,'~~~~'~Cj 
Construction Materials Technologies 
Geotechnical, Environmental, & Materials Engineering/Testing/Research 

Date: August 28, 2013 Compressive Strength of Drilled Intact Rock Cores 

Client: Alton Coal 

Project No: 6243 Project Name: . Highwall Strength 

Description: AG014 Specified PSI: 

Curing Type: Dry: X Remarks: ____________________________________________________________________ __ 

Wet: ----

Length I 
Diameter Height Area Diameter Correction Corrected 

Core # Lab # Inches inches Inchesll2 Ratio Factor Load in Pounds Psi Identification 

1 390502g 2.39 2.46 4.49 1.03 0.87 616 120 Broken in half prior to testing 

2 390502h 2.41 4.18 4.56 1.73 0.98 1,176 250 

3 390502i 2.37 4.08 4.42 1.72 0.98 153 30 cracks on outside before testing 

4 390502j 2.38 3.39 4.44 1.43 0.95 1,312 280 

5 

6 

7 

8 

9 

10 

Averages 170 psi IStandard Deviation, psi: 116.3 

~4.JV 
Manager 
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CHAPTER 7 

R64S-301-700. HYDROLOGY 

711. GENERAL REQUIREMENTS 

711.1 00 - 711.500 Contents 

This chapter provides a description of the hydrology and hydrogeology of the proposed 
Coal Hollow Mine pennit and adjacent area (including the 8S.88-ucre Dame Lease IBC 
area). Specifically, this permit section includes descriptions o f existing hydrologic 
resources according to R64S-30 1-720, proposed operations and potential impacts to the 
hydrologic balance according to R645-301-730, methods and calculations utilized to 
ach ieve compliance with the hydrologic design criteria and plans according to R64S-30 1-
740, applicable hydro logic perfotmance standards according to R645-301-150, and 
reclamation activi ties according to R64S-30 1-760, 

This infonnation is presented in subsequent sections of this chapter and in Appendix 7~ I. 
Appendix 7 ~ 1 includes a comprehensive characterization of groundwater and surface~ 
water systems in the proposed Coal Hollow pennit and adjacent areas (including the 
85 . 88 ~acre Dame Lease me), recommendations fo r groundwater and surface~water 
monitoring, and the results of a field investigation regarding the potential for alluvial 
valley floors in the proposed Coal Hollow Mine pennit and adjacent area. It should he 
noted that Appendix 7~ I may he updated periodically in the future as additional 
hydrologic and hydrogeologic data become available. 

712 CERTIFICATION 

All cross sections, maps, and plans have been prepared per R645~301 ~512 . Compliance 
with this section has been completed and certifications are available on all Drawings . 
The cross sections and maps that are included in this pennit application and are required to 
be certified have been prepared by or under the direction of a qualified, registered. 
professional engineer or a professional geologist, with assistance from experts in related 
fields such as hydrology, geology and landscape architecture. 

713 INSPECTION 

Impoundments will be inspected as described under R645-30 1-514.300. Designs for 
proposed impoundments in the proposed Coal Hollow pennit area are shown in Drawings 
5~25 through 5-3 1 and Appendices A5~ I and AS-2. No impoundments or sedimentation 
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ponds meeting the size or other qualifying criteria ofMSHA, 30 CFR 77.216(a) exist or 
are planned within the proposed Mine Pennit Area. 

A professional engineer or specialist experienced in the construction of impoundments 
will inspect impoundments. Inspections will be made regularly during construction, upon 
completion of construction, and at least yearly until removal of the structure or release of 
the perfonnance bond. The qualified registered professional engineer will promptly, after 
each inspection, provide to the Division, a certified report that the impoundment has been 
constructed and maintained as designed and in accordance with the approved plan and the 
R645 Rules. The report will include discussion of any appearances of instability, 
structural weakness or other hazardous conditions, depth and elevation of any impounded 
waters, existing storage capacity, any existing or required monitoring procedures and 
instrumentation and any other aspects of the structure affecting stability. A copy of the 
report will be retained at or near the mine site. 

720 ENVIRONMENTAL DESCRIPTION 

721 GENERAL REQUlREMENTS 

The existing, pre·mining hydrologic resources within the pennit and adjacent areas that 
may be affected by coal mining and reclamation operations (including the 85,88·acrc 
Dame Lease me) are described in Appendix 7· 1 and are summarized below, 

Groundwater Resources 

A spring and seep survey of the proposed Coal Hollow Mine permit and surrounding area 
(that includes the 85.88·acre Dame Lease IBC) has been conducted by Petersen 
Hydrologic, LLC (see sub-appendix B of Appendix 7-1). The locations of springs and 
seeps in the proposed pennit and adjacent area are shown on Drawing 7-1. Seasonal 
discharge and field water quality measurements for springs and seeps in the proposed 
Coal Hollow Mine pennit and adjacent area have been submitted electronically to the 
Utah Division of Oil, Gas and Mining Utah Coal Mining Water Quality Database 
(UDOGM, 2007). Baseline discharge and water quality data for groundwater resources 
in the proposed Coal Hollow Mine pennit and adjacent area are have also been submitted 
electronically to the Utah Division of Oil, Gas and Mining, Utah Coal Mining Water 
Quality Database (UDOGM. 2007), Locations of baseline monitoring stations are shown 
on Drawing 7·2, Locations of water rights in and adjacent to the proposed Coal Hollow 
Mine pennit area (including the 85.88~acre Dame Lease rBe area) are shown on Drawing 
7·3. Water rights data from the proposed Coal Hollow Mine pennit and adjacent area are 
detailed in Appendix 7-3, A plot showing potentiometric levels in alluvial groundwater 
systems in the proposed Coal Hollow Mine pennit and adjacent area (including the 
85,88·acre Dame Lease IBC) is presented in Drawing 7·13. 
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horizon along the eastern margin of lower Sink Valley, no springs or seeps with 
measurable discharge have been identified in the Tropic Shale, The lack of appreciable 
groundwater discharge in the Tropic Shale is a result of the poor water transmitting 
properties of the marine shale unit. While sandstone units occur stratigraphically higher 
in the Tropic Shale in the surrounding area, in areas proposed for surface mining, the unit 
present consists ofa fairly uniform sequence of soft shale, silty shale, and claystone with 
minor siltstone horizons, Competent sandstone strata in the Tropic Shale overlying 
proposed mining areas was not observed during drilling, The Tropic Shale acts as a 
barrier impeding downward migration of groundwater in the proposed Coal Hollow 
Mine pennit and adjacent area where it is present. The unit also forms a basal confining 
layer for alluvial groundwater systems in the proposed permit area, 

Groundwater discharge from the Dakota Sandstone in the permit and adjacent area is also 
meager. The Dakota Formation consists of shaley strata interbedded with lenticular, fine· 
to medium·grained sandstone and coal. Because of the pervasiveness of interbedded 
Iow·penneability horizons in the formation and the vertical and lateral discontinuity of 
sandstone horizons, the potential for vertical and horizontal movement of groundwater is 
limited. While no springs discharge from the Dakota Formation in the permit area, a 
spring with a discharge of about 1 gpm and displaying little seasonal variabi lity in 
discharge (SP-4; Drawing 7·1 ) discharges from an apparent fault zone in the Dakota 
Formation approximately 1.1 miles south of the proposed Coal Hollow permit area, 
Additionally, two seeps with discharges of less than 0.05 gprn (SP-27 and SP-34; 
Drawing 7·1) seep from the Dakota Formation in lower Sink Valley more than Y: mile 
south of the proposed Coal Hollow Mine pennit area. The results of slug testing 
performed on wells screened in the Smirl coal seam indicate relatively low values of 
hydraulic conductivity for the coal seam (Table 7·8), In much of the proposed mining 
area, the coal seam is dry (UDOGM, 2007). Thus, appreciable migration ofgroundwater 
through the SrnirJ coal seam is not anticipated. 

No water wells are known to exist in the Tropic Shale or Dakota Formation in the 
proposed Coal Hollow Mine permit and adjacent area (including the 85.88-acre Drone 
Lease me area), demonstrating the inability of these formations to transmit useful 
quantities of water to wells. Growldwaters from the Tropic Shale and Dakota Formation 
do not contribute measurable baseflow to streams in the proposed permit and adjacent 
area (at least at the surface in stream channels). 

Natural groundwater discharge in the permit and adjacent area occurs primarily from 
alluvial sediments. Alluvial discharge occurs both as discrete springs and seeps 
(Drawing 7·1) and also locally as diffi.lse seepage to the surface. Groundwater discharge 
areas in the proposed Coal Hollow Mine pennit and adjacent area are shown on Drawing 
7-4 (see also photograph section). The area of most appreciable alluvial groundwater 
discharge occurs in central Sink Valley in the northwest quarter of Section 29, T39S, 
R5W (see Drawing 7-4; groundwater discharge area A), The alluvial groundwater 
system in this area exists under artesian conditions, resulting from the presence of a 
considerable thickness of sloping, low permeability clayey sediments overlying coarser, 
water-bearing alluvial sediments at depth (See Drawing 6·3). The artesian alluvial 
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Surface Water Resources 

Surface water resources in the proposed Coal Hollow Mine pennit and adjacent area 
(including tl,e 85.88-acre Dame Lease !Be) are described in Appendix 7-1 and are 
summarized below. 

Surface waters in the proposed Coal Hollow Mine permit and adjacent area are tributary 
to Kanab Creek. Surface waters in the northern portion of the proposed permit and 
adjacent area drain into the Robinson Creek and upper Kanab Creek drainages. Surface 
waters in the southern portion of the proposed pennit and adjacent area drain into the 
Sink Valley Wash drainage which is tributary to Kanab Creek about 6 miles below the 
proposed Coal Hollow Mine pennit area. Surface water drainages in the pennit and 
surrounding areas are shown in Appendix 7-1 . Surface water baseline monitoring 
stations are shown on Drawing 7-2. Locations of surface-water water rights in and 
adjacent to the proposed Coal Hollow Mine permit and adjacent area are shown on 
Drawing 7-3. Water rights data from the proposed Coal Hollow Mine pennit and 
adjacent area are detailed in Appendix 7-3. 

Information on water quality for groundwaters and surface-waters has been uploaded into 
the Utah Division or Oil, Gas and Mining, Utah Coal Mining Water Quality Database 
(UDOGM, 2007) and is summarized and described in Appendix 7- I. 

Surface waters in Kanab Creek are used for stock watering and crop irrigation in the 
inigable lands adjacent to Kanab Creek west of the proposed Coal Hollow Mine pennit 
area. Discharge in Kanab Creek measured near the town of Alton (SW-l) is seasonally 
dependent and largely influenced by upstream water use. Discharge in Kanab Creek 
monitored at SW-I typ ically ranges from 10 cfs or less during the springtime runoff 
period to 1 cfs or less during the summertime. 

Discharge in Lower Robinson Creek drainage is meager. Other than during the 
springtime runoff event in wet years or during torrential precipitation events, flow has not 
been observed at monitoring stations SW-4 and SW-l 01 (Drawing 7-2). Discharge at the 
lower monitoring site on Lower Robinson Creek (SW-5; Drawing 7-2) is meager. The 
small discharge occasionally present at SW-5 is derived from the seepage of alluvial 
groundwater into the Lower Robinson Creek stream channel between monitoring sites 
SW-101 and SW-5. 

Tributaries to the Sink Valley Wash drainage in the proposed Coal Hollow Mine pennit 
and adjacent areas include (from north to south) Water Canyon, an unnamed drainage 
south of Water Canyon in Section 21 T39S. R5W, and Swapp Hollow. Discharge rates in 
these drainages are higbly seasonally dependent (UDOGM, 2007; Appendix 7· 1). 
Discharges in the Water Canyon and Swapp HolJow drainages are intennittent or 
perennial in nature with discharge peaks occurring during the springtime runoff season 
and much lower flows occurring during the late summer and fall months. Discharge in 
the unnamed drainage in Section 21 T39S. R5W is ephemeral. 

Chapter 7 7·9 1011212009 
0801 1091~;S1l!ti 



722 CROSS SECTIONS AND MAPS 

722.100 

722.200 

722.300 

I Chapter 7 

A map showing the locations of springs and seeps in the proposed 
Coal Hollow Mine pennit and adjacent area (including the 85.88· 
acre Dame Lease me area) is presented in Drawing 7- J. A map 
showing potentiometric levels in alluvial groundwater systems in 
the proposed Coal Hollow and adjacent areas (including the 85.88-
acre Dame Lease me) is presented in Drawing 7- 13. It is 
important to note that the alluvial groundwater potentiometric 
contours depicted in Drawing 7- 13 are not representative of a 
laterally or vertically cont inuous groundwater system. Within the 
proposed Coal Hollow Mine permit and adjacent area, appreciable 
portions of the alluvial sediments are not saturated. Additionally. 
perched groundwater conditions are present in many locations in 
the alluvium in the area. In other wordsJ the alluvial groundwater 
systems in the proposed Coal Hollow Mine pennit and adjacent 
area are not a single, interconnected aquifer. Rather, there exist 
several areas of saturated alluvium, which mayor may not be in 
good hydraulic communication with adjacent areas. Consequently, 
it is not possible or meaningful to construct a true potentiometric 
contour map in the strict sense. Consequently, it is not appropriate 
to evaluate regional potentiometric trends over large distances or to 
infer precise groundwater flow directions or hydraulic gradients in 
the alluvial groundwater system based on Drawing 7·13. The 
alluvial groundwater system potentiometric map presented in 
Drawing 7·1 3 is useful for evaluating approximate local 
potentiometric conditions and general saturation trends. 

Location of surface water bodies 
Within the proposed Coal Hollow Mine pennit and adjacent area, 
no significant natural ponds or lakes occur. The locations of 
springs and streams are shown in Drawing 7-1 . Many small 
earthen impoundments and ponds have been created to store 
surface-water runoff and spring discharge water for stock watering 
and irrigation use. Some of these impoundments were created by 
constructing straight or semi·circular benns across ephemeral 
surface water drainages to impound surface runoff. BeCa\lSe of the 
character of the alluvial sediments, some of the ponds have 
become filled with sediment over time and the holding capacities 
have diminished. The locations of ponds and associated 
conveyance ditches are shown on Drawing 7· 7. 

Baseline monitoring stations 
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723 SAMPLING AND ANALYSIS 

Water quality sampling and analyses have been and will be conducted according to the 
"Standard Methods for the Examination of Water and Wastewater" or EPA methods 
listed in 40 CFR Parts 136 and 434. Infonnation regarding laboratory analytical methods 
utilized in perfonning water quality analyses at the analytical laboratories has been 
submitted to the Utah Division of Oil, Gas and Mining, Utah Coal Mining Water Quality 
Database (UDOGM. 2007). 

724 BASELINE INFORMATION 

Baseline groundwater, surface-water, geologic, and climatologic data (including 
infoffilation for the 85.88-acre Dame Lease IBC area) are described in Appendix 7-1 and 
summarized below. 

724.100 Groundwater Infonnation 

The location of wells and springs in the proposed Coal Hollow Mine pennit and adjacent 
area (including the 85.88-acre Dame Lease LBC) are shown on Drawings 7-1 (Spring and 
seep survey map), 7-2 (Baseline monitoring locations), and 7-12 (Monitoring well 
location map) , Groundwater rights in and around the proposed Coal Hollow Mine pennit 
area are shown on Drawing 7-3 and tabulated in Appendix 7-3. 

Seasonal quality and quantity of groundwater and usage is presented in Appendix 7-1 and 
UDOGM (2007). Baseline discharge and water quality data have been submitted 
electronically to the Utah Division of Oil , Gas and Mining, Utah Coal Mining Water 
Quality (UDOGM, 2007). 

Baseline monitoring of groundwater resources in and around the proposed Coal Hollow 
pennit area have been canied out by several entities. Previous hydrologic studies of the 
region have been made in the Alton Coal Field area by Goode (1964, 1966), Sandberg 
(1979), Cordova (1981), and Plantz (1983). Selected hydrologic data collected in 
conjunction with these studies have been incorporated into the hydrologic analysis and 
baseline data included in this penn it application. 

During the 1980's, ex tensive monitoring of groundwater resources in the proposed pennit 
and surrounding areas was perfonned by Utah International, [nco Utah International 
Inc. 's groundwater monitoring activities included the construction of numerous 
groundwater monitoring wells, aquifer testing activities, and the perfonnance of 
discharge. water level, and field and laboratory water quality monitoring of springs, 
seeps, and wells. These baseline monitoring activities were perfonned as part ofa 
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724.200 Surface Water Infonnation 

The locations of streams, stock watering ponds, and conveyance ditches in the proposed 
Coal Hollow Mine pennit and adjacent area (including the 85.88-acre Dame Lease IBC 
area) are shown on Drawing 7-7. Surface-water rights in and adjacent to the proposed 
Coal Hollow Mine permit area are shown on Drawing 7-3 and tabulated in Appendix 7-3. 
Surface-water discharge rates and water quality data have been submitted electronically 
to the Utah Division of Oil , Gas and Mining, Utah Coal Mining Water Quality Database 
(UDOGM, 2007). Additional surface-water infonnation is provided in Appendix 7- 1. 

It is not anticipated currently that discharge from the proposed Coal Hollow Mine will be 
necessary. Where necessary, alluvial groundwater that may be intercepted by mining will 
be placed in drains and diverted away from disturbed areas and discharged (i.e., as 
groundwater dewatering). However, a Utah UPDES discharge pennit will be obtained 50 

that ifdischarge of mine water becomes necessary, it can be discharged in accordance 
with the UPDES discharge pennit. The exact locations of mine water discharge points 
will be established upon issuance of the UPDES discharge pennit. Any mine discharge 
water will be placed in either the Lower Robinson Creek drainage or the Sink Valley 
Wash drainage. Both of these drainages are tributary to Kanab Creek. 

As described in R645-301-728.320, acid drainage is not expected from the proposed 
mining operation. This is due to the pervasiveness of carbonate minerals in the mine 
environment that will neutralize any acid produced. 

Seasonal quality and quantity of groundwater and usage is described herein and in 
Appendix 7-1. Baseline discharge and water quality data have been submitted 
electronically to the Utah Division afOil. Gas and Mining, Utah Coal Mining Water 
Quality (UDOGM, 2007). 

Baseli.ne monitoring of surface-water resources in and around the proposed Coal Hollow 
pennit area have been carried out by several entities. Previous hydrologic studies of the 
have been made in the Alton Coal Field area by Goode (1964, 1966), Sandberg (1979) , 
Cordova (198 1). and Plantz (1983). Selected hydro logic data collected in conjunction 
with these studies have been incorporated into the baseline data as part of this pennit 
application. 

During the 1980's, extensive monitoring of surface water resources in the proposed 
pennit and surrounding areas was performed by Utah International, Inc. Utah 
International Inc.'s groundwater monitoring activities included the operation of 
continuous recording stations on selected streams, and the perfonnance of routine 
surface-water discharge measurements and field and laboratory water quality analyses. 
These baseline monitoring activities were performed as part of a proposed coal mine 
pennitting action in the Aiton Coal Field. Ultimately, the proposed coal mining action 
did not proceed. Relevant monitoring infonnation from the Utah International, Inc. 
baseline monitoring activities have been included as supplemental baseline data as part of 
this pennit application. Commencing in the 2nd quarter 0[2005, regular quarterly baseline 
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pennit (which is considered unlikely), Alton Coal Development, LLC may when 
necessary and with the approval of the Utah Division of Oil, Gas and Mining construct 
supplemental contairunent and settlement ponds in which mine discharge waters may be 
held for treatment (where necessary) and subsequent discharge through UPDES discharge 
points in compliance with the UPDES discharge permit. 

724.700 Alluvial Valley Floor Determination 

A field investigation has been performed in the proposed Coal Hollow Mine permit and 
adjacent area to provide to the Division the information required to make an evaluation 
regarding the existence of a probable alluvial valley floor in the proposed Coal Hollow 
Mine pennit and adjacent area. The results of this field investigation and related 
information is provided in Appendix 7-1. Additional information regarding potential 
alluvial valley floors in the area is provided in Appendix 7-7. 

A report detailing the findings ofa previous field investigation performed by Water 
Engineering & Technology, Inc., entitled llGeomorphological and sedimentological 
characteristics of Sink Valley, Kane County. Utah" is included as Appendix 7-4. 

725 BASELINE CUMULATIVE IMPACT AREA INFORMATION 

Appendix 7-1 contains the results of a comprehensive investigation of groundwater and 
surface-water systems in the proposed Coal Hollow Mine permit and adjacent area 
(including the 85.88-acre Dame lease me area). Appendix 7-1 also includes 
information regarding the probable hydrologic consequences of coal mining in the 
proposed Coal Hollow Mine permit area and recommendations for hydrologic 
monitoring. Appendix 7-1 also includes the results ofa fie ld investigation perfonned in 
the proposed Coal Hollow Mine pennit and adjacent area to provide to the Division of 
Oil, Gas and Mining the information required to make an evaluation regarding the 
existence of a probable alluvial valley floor in the proposed Coal Hollow Mine pennit 
and adjacent area. This Infonnation together with the infonnation submitted herein can 
be used to assess the probable cumulative hydrologic impacts of coal mining and 
reclamation operations in the proposed Coal Hollow Mine pennit and adjacent area 
(including the 85.88-acre Dame Lease!BC area) as required by R645-301-729. 

R645-30 1-726 Modeling 

No numerical models have been created for the pennit area nor are any planned. 
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727 AL TERNA TlVE WATER SOURCE INFORMATION 

This section provides information on the alternative water source that will be used to 
replace water from ground waters or surface waters should they be impacted by mining 
and reclamation acti vities in the proposed Coal Hollow Mine permit and adjacent area 
(including the 85.88-acre Dame Lease IBe area) . 

The alternative water source is a water production well planned for construction on 
private land leased by Alton Coal Development, LLC in tbe northwest quarter of Section 
29, Township 39 South, Range 5 West. The planned location fo r the well , which is 
situated within the proposed Coal Hollow Mine pennit area, is shown on Drawing 5·8C. 
The well will produce water from the alluvial groundwater system in Sink Valley in 
locations up-gradient of proposed mining operations. Based on aqui fer testing performed 
in the alluvial groundwater system near the proposed water well (using the existing well 
Y -61 as a pump testing well)l it is believed that adequate water can be produced from the 
new well to satisfy the potential water replacement needs of the mine. Details of the 
aquifer testing and infonnation on the hydrogeologic characteristics of the Sink Valley 
all uvial groundwater system are presented in Appendix 7- 1. 

Water quality data from the Sink Valley alluvial groundwater system near the location of 
the proposed new water welI have been collected from well Y -102 and have been 
submitted electronically to the Utah Division of Oil , Gas and Mining Utah Coal Mining 
Water Quality Database (UDOGM, 2007). It is anticipated that the quantity and quality 
of water produced from the new water production welt will be suitable for the existing 
premining uses and approved postmining land uses. 

It should be noted that the proposed water replacement well source will produce water 
from the coarse-grained alluvial groundwater system in Sink Valley. Nearby springs that 
could potentially he impacted hy mining and reclamation activities are supported hy the 
same alluvial groundwater system. However, while modest decreases in the artesian 
hydraulic pressures in the alluvial groundwater system could potentially result in 
diminution of spring flows, the planned new water well will likely be approximately 100 
feet deep and will be equipped with an electric well pump giving it the capaci ty to 
produce groundwater from the alluvial system even if the hydraulic head in the area were 
to be diminished such that artesian flow conditions temporarily ceased to exist. 

An analysis of the total average discharge of state appropriated ground waters from the 
permit and adjacent area has been performed to detennine whether the quantity of water 
that could likely be produced from the new water replacement well will be adequate for 
potential replacement needs. Based on baseline spring discharge data submitted to the 
Division (UDOGM, 2007), it is determined that the average discharge of all state 
appropriated groundwater from groundwater discharge area A (Drawing 7-3, Drawing 7-
4) is approximately 35 gpm. The state appropriated waters in groundwater discharge 
Area A include most of the signiticant springs in the area and essentially all of the largest 
springs in the area (Drawing 7-3; Appendix 7-3). The average discharge of all state 

Chapter 7 7-23 10/12/2009 
08Q1109/2013~ 



728 PROBABLE HYDROLOGIC CONSEQUENCES (PHC) 
DETERMINATION 

Tllis section describes the probable hydrologic consequences of surface coal mining in 
the proposed Coal Hollow Mine pennit area, This deteml ination is based on data 
presented herein and on information provided in Appendix 7-1 . The probably hydrologic 
consequences associated with proposed highwalJ mining activities within the 85.88-acre 
Dame Lease IBC area are presented in Appendix 7-4. This mining and reclamation plan 
has been desib'11cd to minimize potential adverse impacts to the hydrologic balance. It 
should be noted that this PHC and also Appendix 7-1 may be updated periodically as 
required as additional hydrogeologic infonnation and mining data become avai lable in 
the future. 

728.3 10 Potential adverse impacts to the hydrolo2ic balance 

Other than the possible short-tenn diminution in di scharge rates from alluvial 
groundwater systems, including the potential short-tenn diminution of discharge rates 
from some springs and seeps in Sink Valley, appreciable adverse impacts to the 
hydro logic balance, either on or off the penn it area are not expected to occur. The basis 
for this detennination is di scussed below. 

As discussed in Section 721 above, minimal groundwater resources exist in the Tropic 
Shale, which directly overlies the coal reserves in proposed mining areas. Groundwater 
in the Tropic Shale does not provide measurable baseflow discharge to streams in the 
area. The lack of appreciable groundwater flow in the Tropic Shale is a result of the poor 
water transmitting properties of the marine shale unit. Consequently, it is anticipated that 
little groundwater will be encountered in the Tropic Shale in mining areas. Thus, the 
potential for adverse impacts to the hydrologic balance resulting from mining through the 
Tropic Shale in the proposed Coal Hollow Mine pennit area is minimal. 

Similarly, as described in Section 722 above, groundwater resources in the Dakota 
Fonnation underlying the coal seam to be mined are not appreciable. This condition is 
fundamentally a result of the heterogeneity of the rock strata in the Dakota Fonnation 
which impedes the ability of the formation to transmit groundwaters significant distances 
verticall y or horizontally. The presence of the essentially impermeable Tropic Shale on 
top of the Dakota Formation also minimizes the potential for vertical recharge to the 
Dakota Fonnation. Mining operations wi ll remove the overlying Tropic Shale rock strata 
from the Dakota Fonnation in addition to the Srnirl coal seam deposit at the top of the 
Dakota Fonnation in mined areas. How,ever, because the pre-mining hydraulic 
communication between the Tropic Shale and the underlying Dakota Formation in 
planned mining areas is believed to be minimal, the removal of the Tropic Shale 
overburden and Smirl coal seam from the Dakota Formation, followed by the rapid 
backfilling of pit areas with low-penneability fill materials should not result in adverse 
impacts to the hydrologic balance in the Dakota Fonnation (i,e. , the post-mining degree 
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731.200 Water Monitoring 

This section describes the hydrologic monitoring plan (including that for tIle 85.88-acrc 
Dame Lease LBC). Locations of surface-water and groundwater monitoring sites aTe 
indicated on Drawing 7- to. Hydro logic monitoring protocols, sampling frequencies, and 
sampling sites are described in Table 7-4. Groundwater and surface-water monitoring 
locations are listed in Table 7-5. Operational field and laboratory hydrologic monitoring 
parameters fo r surface water are listed in Table 7-6, and for groundwater in Table 7-7, 
The hydrologic monitoring plan during reclamation will be the same as during the 
operational phase. The hydrologic monitoring parameters have been selected in 
consultation with the Division' s directive Tech-006, Water Monitoring Programs/or 
Coal Mines. 

The groundwater and surface-water monitoring plan is extensive and includes 53 
monitoring sites. The monitoring plan is designed to monitor groundwater and surface­
water resources for any potential impacts that could potentially occur as a result of 
mining and reclamation activities in the proposed Coal Hollow Mine pennit and adjacent 
area. Each of the sampling locations and their monitoring purpose are described below. 

Streams 

Kanab Creek wi ll be monitored at sites SW-3 (above the permit area), and SW-2 (below 
the pennit area). Lower Robinson Creek will be monitored at sites SW-4 (above the 
pennit area), SW-IOl (within the pennit area), and SW-5 (below the permit area above 
the confluence with Kanab Creek). The irrigation water near SW-4 will also be 
monitored at site RID-I . Swapp Hollow creek will be monitored above the pennit area at 
site SW-S. Sink Valley Wash will he monitored at SW-6 (a small tributary to the wash 
immediately below the pennit area) and at SW -9, located in the main drainage below the 
pennit area. All of these locations, with the exception of RID-I ) will be monitored for 
discharge and water quality parameters specified in Table 7-6 quarterly, when reasonably 
accessible. Additionally, Lower Robinson Creek wi ll be monitored at site BLM-l , which 
is near the location of alluvial groundwater emergence in the bottom of the stream 
channel. RID-1 will be monitored for discharge and field water quality parameters. 
BLM-l will be monitored for discharge and water quality parameters specified in Table 
7-6 quarterly. Monitoring sites BLM-t , SW-5, SW~6, and SW·g will also be monitored 
for total and dissolved selenium quarterly. 
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85. 88-acre Dame Lease IBe 

In conjunction with highwall mining activities within the 85.88-acre Dame Lease IBC, 
supplemental water monitoring activities will be performed at selected nearby springs and wells. 
This will include weekly monitoring of spring discharge rates at sites SP-8, SP-14, SP-20, SP-22, 
and SP-40, and weekly measurements of water levels in monitoring wells C4, C2, C3, C5, and Y-
61. The weekly monitoring at these sites will begin one month prior to the commencement of 
highwall mining in the 85.88-acre Dame Lease mc and will continue until one month after 
highwall mining in the IBC is concluded. Following the period of weekly monitoring, the above 
specified stations will be monitored monthly for a period of six months. The flow and water level 
data generated during this period of accelerated monitoring will be sent to the Division of Oil, 
Gas and Mining as a spreadsheet via e-mail at the end of each month. 

As specified in R645-302-240, all auger holes that are discharging water containing acid- or 
toxic-forming material will be sealed within 72 hours after completion with impervious and 
noncombustible material. In the event that sealing a hole discharging water containing acid- or 
toxic-forming material within 72 hours is not possible, the discharge will be treated commencing 
within 72 hours after completion to meet applicable effluent limitations and water-quality 
standards until the holes are sealed. 
As specified in R645-302-240, all auger holes not discharging water containing acid- or toxic­
forming material will be sealed with an impervious noncombustible material as 
contemporaneously as possible with the augering operation, as approved by the Division. 
Consequently, because the auger holes will rapidly be sealed with impervious material, the 
discharge of substantial quantities of groundwater from the holes is not anticipated. 

In order to verifY that the highwall mining holes excavated into the 85.88-acre Dame Lease !BC 
do not cause depletion of the overlying shallow alluvial groundwater systems, the groundwater 
discharge rate (if any) that occurs from the mouths of the holes within the Dame Lease !BC will 
be monitored daily. The daily monitoring will commence upon completion of the hole 
excavation and continue until the hole is sealed. Where it is reasonably possible to do so, the 
discharge rate measurements will be performed using an appropriate field flow measurement 
technique (i.e. pipe and a calibrated container, flume, weir, etc.). In areas where the performance 
of a field discharge measurement is not reasonably possible (i.e. under diffuse seepage conditions 
or where un concentrated dispersed flow conditions exist) the discharge rate will be estimated. 
Discharge rate measurements from the highwall holes will not be performed in areas where such 
measurements cannot be performed safely. In those areas where the discharge rates cannot safely 
be measured, this will be noted in the flow record and, where possible, a visual estimate of the 
discharge rate will be made. Upon approval from the Division, at times when no discharge is 
occurring from any of the open highwall mining holes in the Dame Lease !BC, discharge 
measurements will be performed daily on those days that the mine is operating (generally 
Monday through Friday). Under conditions where measurable flows are present at any open 
highwall mining hole in the 85.88-acre Dame Lease !BC, the flow measurements will be 
performed on a continuous daily basis (7 days a week) until the hole is sealed. The flow data for 
each hole will be sent to the Division as a spreadsheet via e-mail at the end of each month. 

In the event that the Division determines that water impounded within a sealed auger hole may 
pose a hazard to the environment or public health and safety, or if the Division determines that 
drainage from an auger hole will not pose a threat of pollution to surface water, the Division may 
find that an auger hole need not be sealed to prevent drainage. 
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731.530 State-appropriated water supply 

The proposed water replacement well will be used both as a water supply source for the mine and 
for water replacement if needed (also for use if needed as a replacement water source for mining 
in the 85.88-acre Dame Lease IBC). AIton Coal Development, LLC commits to having the 
water-replacement well (or other appropriate water replacement source as approved by the 
Division) drilled and developed before beginning overburden removal for Pits 13, 14, and 15. 

731.600 Stream Buffer Zones 

Any perennial or intermittent streams in the mine area will be protected by 100 foot stream buffer 
zones on either side of these streams. Coal mining and reclamation operations will not cause or 
contribute to the violation of applicable Utah or federal water standards and will not adversely 
affect the water quality and quantity or other environmental resources of the stream. 

Temporary or permanent stream channel diversion will comply with R645-301-742-300. It 
should be noted that the proposed Coal Hollow Mine plan calls for the temporary diversion of a 
reach of the Lower Robinson Creek stream channel approximately 2,000 feet in length in the 
southeast Y4 of Section 19, T39S, R5W. Details of the proposed diversion are given in Chapter 5, 
Section 527.220 of this MRP. If this action results in diminution of the meager discharge of 
surface water in the drainage below the planned diversion, where required a suitable mitigation 
for this potential impact will be designed and implemented in consultation with the Division of 
Oil, Gas and Mining. 

The areas surrounding the streams that are not to be disturbed will be designated as buffer zones, 
and will be marked as specified in R645-301-521.260. 

731.700 Cross sections and Maps 

The locations of springs and seeps identified in the proposed Coal Hollow Mine permit and 
adj acent area are shown in Drawing 7-1. The locations of baseline hydrologic monitoring 
locations are shown on Drawing 7-2. The locations of water rights in the proposed Coal Hollow 
permit and adjacent area are provided on Drawing 7-3. Cross-sections depicting the stratigraphy 
and hydrostratigraphy of the proposed Coal Hollow Mine permit and adjacent area are presented 
in Chapter 6, Drawing 6-2. Designs for proposed impoundments in the proposed Coal Hollow 
permit area are shown in Drawings 5-25 through 5-31 

731.800 Water Rights and Replacement 

Alton Coal Development, LLC commits to replace the water supply of an owner of interest in real 
property who obtains all or part of his or her supply of water for domestic, agricultural, industrial, 
or other legitimate use from the underground or surface source, where the water supply has been 
adversely impacted by contamination, diminution, or interruption proximately resulting from the 
surface mining activities. Baseline hydrologic information required in R645-30 1-624.1 00 
through R645-301-624.200, R645-301-625, R645-301-626, R645-301-723 through R645-301-
724.300, R645-301-724.500, R645-301-725 through R645-301-73 1, and R645-301-73 1.210 
through R645-301-73 1.223 will be used to determine the extent of the impact of mining upon 
ground water and surface water. 
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Sorensen Spring (SP-40) is the current domestic water supply for the Sorensen Ranch 
(Personal communication, Darlynn Sorensen, 2008). There is currently no development 
at the spring that would convey water to the ranch house. Rather, water from the spring 
is obtained directly from the spring for use at the ranch. Monitoring of discharge rate and 
water quality is included in the proposed water monitoring plan for the Coal Hollow 
Mine. The operational and reclamation phase water monitoring protocols for this spring 
are listed in Tables 7-5 and 7-7A. Should the water source be interrupted, diminished, or 
contaminated, replacement water will be provided from the new water well that will be 
constructed prior to the beginning of overburden removal for pits 13, 14, and 15 (see 
description in section R645-301-727 above, and Drawing 5-8C) or other suitable water 
replacement source as approved by the Division. 

Reclamation designs for the eastern permit boundary where the mining pits meet the 
undisturbed alluvium are provided in Appendix 7-10. These designs specify engineering 
methods to be used to minimize drainage from the alluvium into the fill in the reclaimed 
pits (as the pits are filled and reclaimed) thereby protecting the hydrologic balance in 
Sink Valley. Through the emplacement of a permanent engineered low-permeability 
barrier between the alluvial groundwater systems to the east of the mining area and the 
mine backfill areas, the alluvial groundwater system will be effectively isolated from the 
mine backfill areas. An evaluation of the permanent barrier for pit 15 has been performed 
by Mr. Alan O. Taylor of Taylor Geo-Engineering, LLC. Information in the Taylor Geo­
Engineering report indicates that the 50-foot wide barrier will prevent any appreciable 
drainage of alluvial groundwater from the coarse-grained alluvial groundwater system 
centered east of the permit area into the backfilled pit areas. Laboratory analysis ofthe 
Tropic Shale material from which the barrier will be constructed indicates that the 
compacted shale material will perform adequately to successfully contain the alluvial 
groundwater. Thereby water levels in the alluvial groundwater systems in Sink Valley 
east ofthe pit areas will be reclaimed to approximate pre-mining levels. 

As specified in R645-30 1-112, groundwater quantity will be protected by handling earth 
materials and runoff in a manner that will restore approximate premining recharge 
capacity of the reclaimed area as a whole, excluding coal mine waste disposal areas and 
fills, so as to allow the movement of water to the groundwater system. 
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INTRODUCTION 

The Alton Coal Development, LLC Coal Hollow Mine is located approximately 3 miles 

south of the town of Alton, Utah (Figure 1). A permit to operate the Coal Hollow Mine was 

issued on 10 November 2010. The first coal was mined in early February 2011. Alton Coal 

Development, LLC is applying for an Incidental Boundary Change (IBC) to the existing Coal 

Hollow Mine permit area. The IBC area (new Dame Lease) encompasses 85.88 acres and is 

contiguous with the eastern boundary of the existing permit area (Figure 1). The purpose of 

the proposed lease modification is to allow the recovery of privately-owned coal reserves 

situated immediately east of the existing mine area. Coal mining operations in the new Dame 

Lease area will include coal mining to be performed using highwall mining techniques. The 

highwall mining operations are designed to allow for the extraction of the coal resource 

without resulting in disturbance of the land surface overlying the mined areas. Alton Coal 

Development, LLC also proposes to perform coal mining operations using highwall mining 

techniques within portions of the existing Coal Hollow Mine permit area (Figure 2). 

The purpose of this investigation is to evaluate the probable hydrologic consequences of 

mining in the new 85.88 acre Dame Lease. This evaluation includes a determination of the 

probable hydrologic consequences of coal mining using highwall mining techniques at the 

Coal Hollow Mine. 

Including this introduction, this report includes the following sections: 

• Introduction 
• Mining Overview 
• Climate 
• Geology 
• Baseline Information 
• Groundwater Systems 
• Surface-water Systems 
• Probable Hydrologic Consequences Determination 
• Recommended Monitoring Plans for Surface Water and Groundwater 
• References Cited 
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MINING OVERVIEW 

Since the commencement of mining operations at the Coal Hollow Mine, mining operations 

have been performed using conventional surface mining techniques. Alton Coal 

Development, LLC proposes to conduct mining operations within portions of the existing 

Coal Hollow Mine permit area and also within the new 85.88-acre Dame Lease IBC area 

using highwall mining techniques. Within other portions of the Coal Hollow Mine permit 

area, conventional surface mining techniques will continue to be employed. Using highwall 

mining techniques, the coal resource can be extracted from an above-ground surface location 

without causing disturbance of the land surface overlying coal extraction areas. Additionally, 

because of the hydrogeologic characteristics ofthe bedrock unit present above the coal seam 

to be mined, highwall mining operations may be performed without disrupting overlying 

shallow alluvial groundwater systems. 

Highwall mining operations will be performed at the Coal Hollow Mine using a remotely 

operated highwall mining machine. Access to the Smirl coal seam will be made where the 

coal seam is exposed in the highwalls (on both the east and west) of north-south trending 

surface mining pits (trenches) that would typically be approximately 150 feet wide (Figure 

2). Typically, the remote highwall mining machine will be used to drive a series of parallel 

holes into the coal seam that will be up to 1,000 feet in length and 12 feet wide. As the 

highwall mining operation progresses, the coal excavated by the highwall miner is conveyed 

via an auger type mechanism to the surface. The mined coal is then transported by truck to 

the coal stockpiling and loadout area. Areas of un-mined coal approximately 12 to 15 feet 

wide (web pillars) will be left between individual highwall mining holes to guarantee 

stability and support the mine roof and eliminate subsidence at the land surface. 

Additionally, between every 10 holes (panel), a more substantial un-yieldable barrier pillar of 

coal (approximately 30 feet wide) will be left in place effectively isolating each adjacent 

panel. Because web pillars and barrier pillars are left in place for ground control and 

stabilization, the overall coal recovery rate is less than that achieved using conventional open 

pit mining techniques. 
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CLIMATE 

Climatological information, including temperature and precipitation data, have been 

routinely measured and recorded at the Alton, Utah weather station (420086) since 1928. 

The station is located in the town of Alton, approximately three miles north of the new Dame 

Lease 85.88-acre IBC area. Climatological data collected at the Alton station for the 77-year 

period from 1928 to 2005 have been summarized by the Western Regional Climate Center 

(2013). The month with the minimum monthly average temperature at the Alton station is 

January (15.1 OF), while the month with the warmest average maximum temperature is July 

(82.6 OF). Total precipitation averages 16.40 inches. Precipitation in the Alton area occurs 

during two annual wet cycles. These include wintertime cyclonic storms which bring 

precipitation to the area (usually as snowfall), and summertime storms originating from 

convection in the Gulf of Mexico or the Pacific Ocean (Doelling, 1972). Average monthly 

precipitation at the Alton station ranges from a low of 0.57 inches in June to a maximum of 

1.79 inches in January and February. The average monthly precipitation falling during the 

month of September is nearly as great, averaging 1.76 inches. 

Wind data have been collected at the Coal Hollow Project weather station (located on the 

northern boundary of the new Dame Lease 85.88-acre IBC) since December 2005. Based on 

data from the Coal Hollow Project weather station, it is apparent that the predominant wind 

directions in the Coal Hollow Mine permit area are from the northeast, with secondary peaks 

from the north and south-southwest. Surface winds recorded at the Coal Hollow Project 

weather station averaged about 6.4 miles per hour. Wind data have also been collected 

historically at nearby locations by governmental and other entities. The regionally 

predominant direction of winds in the region is southwest through west. Secondary peaks are 

from southeast and northwest. Surface winds in the regional area average approximately 8 

miles per hour. Higher wind speeds are associated with passage of weather fronts and storms 

and generally occur during the springtime. 
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GEOLOGY 

The geology of the Coal Hollow Mine pennit and adjacent areas has been described 

previously by Petersen Hydrologic (2007 - Appendix 7-1 in the Coal Hollow Mine MRP). 

Within the IBC area, only Quaternary alluvium is present at the land surface. The 

Cretaceous Tropic Shale and Dakota Fonnation are present at moderate depths below the 

surface within the new Dame Lease 85.88-acre IBC area. These geologic units are described 

below. 

Quaternary Deposits 

Quaternary deposits present within the 85.88-acre new Dame Lease area are dominated by 

alluvial deposits consisting of interbedded clays, silts, sands, and gravels. Drilling logs from 

holes drilled in the area indicate that the gravel deposits are most commonly present near the 

base of the alluvial deposits. Within the 85.88-acre new Dame Lease area, the alluvial deposits 

range from less than 40 feet to more than 100 feet in thickness. 

Tropic Shale (Cretaceous) 

The Tropic Shale consists predominantly of gray and carbonaceous silty shale with a few 

marine sandstone beds. The fonnation typically weathers at the surface to a clayey soil that 

typically fonns gentle, vegetated slopes. The Tropic Shale is present immediately beneath the 

Quaternary alluvium throughout the 85.88-acre new Dame Lease IBC area. The fonnation was 

deposited in an open-marine offshore environment during the maximum westward transgression 

of the Cretaceous Western Interior Seaway in the Late Cretaceous (Tilton, 2001). Near the top 

of the fonnation, more sandy horizons are interbedded with the mudstone units of the fonnation. 

These sandy units together with the sandstone at the base of the overlying Straight Cliffs 

Fonnation reflect the initial sand influx onto the marine environment of the Tropic Shale. The 

thickness of the Tropic Shale in the Alton Quadrangle is about 700 feet. 

Dakota Formation (Cretaceous) 

The Dakota Fonnation contains the economic coal seams in the Alton Coal Field. The 

fonnation consists of fine- to medium-grained sandstone (commonly lenticular) with 

interbedded gray shale, carbonaceous shale, and coal. In most locations, shaley strata dominate 
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the fonnation, comprising about 60 to 75 percent of the fonnation (Doelling, 1972). The unit 

characteristically fonns ledge and slope topography. In the Coal Hollow Project area the 

Dakota Fonnation directly overlies the Cannel Fonnation. The economic coal seams in the 

Alton Coal Field are present near the base (Bald Knoll coal zone) and near the top of the 

fonnation (Smirl coal zone). Local thinner coal seams that are not of economic importance are 

present in the center of the fOlmation. The thickness in the western portion of the Alton Coal 

Field is about 450 feet. In the eastern portion of the Alton Coal Field, the Dakota Fonnation is 

about 150 feet thick and rests on the Entrada Sandstone. 

Structure 

Rock strata in the region dip gently toward the north and east, generally from 1 to 5 degrees. 

The Alton Coal Field is bounded on the east by the Paunsaugunt Fault, and on the west by the 

Sevier Fault. Regional displacements on these two faults are about 1,000 to 2,000 feet, and 100 

to 800 feet, respectively. Additionally, several faults with lesser displacements have been 

mapped in the region, including the Sand Pass Fault zone (about 400 feet of offset), the Bald 

Knoll Fault (about 650 feet of offset), and the Sink Valley Fault. The 85.88-acre new Dame 

Lease IBC area is situated east ofthe mapped location of the Sink Valley Fault and the 

associated Tropic Shale bedrock ridge in the existing Coal Hollow Mine pennit area. Most 

local faults in the Alton Quadrangle trend in a northerly or north-westerly direction, are several 

miles long, and are near vertical. A prominent north- to northwest-trending vertical joint set is 

present in the Upper Cretaceous sandstone rocks in the region. Stratal dips vary appreciably 

near the fault zones. 

BASELINE HYDROLOGIC DATA 

The locations of springs, streams, and wells from which hydrologic data have been collected 

in the vicinity ofthe 85.88 acre new Dame Lease IBC area are shown on Figure 3. 

Hydrologic monitoring at many of these locations commenced in 2005 in support of Alton 

Coal Development, LLC coal mine pennitting activities and has continued to the present 

time. Over the nine years that monitoring has occurred in and adjacent to the IBC area, a 

large quantity of surface-water and groundwater quantity and quality data, including field 
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and laboratory water quality data, spring and stream discharge rate data, and groundwater 

potentiometric data from wells has been collected. These data have been entered into the 

Utah Division of Oil, Gas and Mining's on-line coal water quality database and are freely 

accessible at http://linuxl.ogm.utah.gov/cgi-bin/appx-ogm.cgi. 

GROUNDWATER SYSTEMS 

Groundwater systems in Coal Hollow Mine and adjacent area (which includes the 85.88-acre 

new Dame Lease IBC area) have been described in detail by Petersen Hydrologic (2007 -

Appendix 7-1 in the Coal Hollow Mine MRP). Additional data collection and analysis in the 

Coal Hollow Mine and surrounding areas has been performed in conjunction with ongoing 

permitting and operational activities at the Coal Hollow Mine. The character of the 

groundwater systems in the vicinity of the 85.88-acre new Dame Lease IBC area are 

summarized here. A geologic map showing the Dame Lease LBA is shown in Figure 5. 

Alluvial Groundwater Systems 

Within the new Dame Lease IBC and nearby areas, groundwater naturally discharges to the 

surface only from alluvial groundwater systems. Discharge from the alluvial groundwater 

system occurs both as discrete springs and seeps and also locally as diffuse seepage to the 

surface. Locations of monitored springs, seeps and wells in the alluvial groundwater systems 

within and adjacent to the new Dame Lease IBC are shown on Figure 3. Locations of all 

identified springs and seeps in the area are shown on Drawing 7-1 in the Coal Hollow Mine 

MRP. Discharge and water quality information for these springs and seeps are presented in a 

summary report of the spring and seep survey (Sub-appendix B, in Petersen Hydrologic, 

2007; Appendix 7-7 of Coal Hollow Mine MRP). The groundwater recharge mechanisms, 

flow paths, and discharge mechanisms in the alluvial system are largely controlled by the 

heterogeneous character of the alluvial sediments in the area and by the slope of the surface 

topography. Geologic information obtained from drilling logs of wells in the area indicates 

that coarse-grained alluvial sediments (sands and gravels) are present near the base of the 

alluvial sediments in the deeper portions of the Sink Valley alluvium (UII, 1987). Alluvial 

sediments in the more shallow horizons of the Sink Valley alluvium (including the shallow 
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alluvium overlying the regions containing deep coarse-grained deposits) consist 

predominantly of fine-grained sediments including clays, silts, and fine-grained sands (Un, 

1987; Petersen Hydrologic, 2007). Alluvial groundwater systems in the IBC area are 

primarily recharged via mountain-front recharge mechanisms along the flanks ofthe 

Paunsaugunt Plateau east of the new Dame Lease IBC area. In these upland areas, snowmelt 

and precipitation runoff water shed from the Paunsaugunt Plateau infiltrates into coarser­

grained alluvial sediments present near the surface along the mountain flanks. Alluvial 

groundwater flows from the mountain-front recharge areas preferentially through more 

permeable zones down-gradient (westward) toward the Coal Hollow Mine permit area. The 

fine grained clays and silts present in the shallow alluvial deposits in the Sink Valley area act 

as a confining layer, which isolates the alluvial groundwater flowing through the deeper, 

coarse-grained alluvial sediments from the land surface. By this mechanism, artesian flow 

conditions are created in the deep, coarse-grained alluvial groundwater systems present in 

portions of Sink Valley. Artesian flow conditions are not present in regions further to the 

west where only thin, predominantly fine-grained alluvial deposits are present. Within those 

portions of Sink Valley where the deeper, coarse-grained sediments support artesian 

groundwater flow conditions, flowing artesian wells are present (including wells near the 

new Dame Lease IBC including Y-102, Y-61, C5-130, and the Coal Hollow Mine water 

production well). Springs and seeps are also supported by discharge from the alluvial 

groundwater system (including monitored springs near the new Dame Lease IBC area 

including SP-8, SP-14, SP-16, SP-19, SP-20, SP-22, SP-23, and Sorensen Spring). A well 

pump test performed during January 2007 (using well Y-61 for the pumping well) 

demonstrated hydraulic connection between the coarse-grained artesian alluvial groundwater 

system in which the flowing artesian wells are screened and the alluvial groundwater systems 

that support the springs in the new Dame Lease IBC area. 

The quality of the groundwater in the alluvial groundwater system in the vicinity of the 

85.88-acre new Dame Lease IBC area has been well-documented through nine years of 

quarterly monitoring of springs and wells in the area. Generally, the quality of the alluvial 

groundwater is good, with average TDS concentrations measured at springs and wells 

ranging from about 400 to 450 mg/L (UDOGM, 2013). The alluvial groundwater near the 
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new Dame Lease lBC area is of the magnesium-calcium-bicarbonate solute geochemical type 

(UDOGM,2013). Seasonal variation in groundwater and surface-water quantity and quality 

in the 85.88-acre new Dame Lease IBC is described in Chapter 7 ofthe Coal Hollow Mine 

MRP (see Appendix 7-1 and Appendix 7-7). 

Groundwater in the Tropic Shale 

Appreciable groundwater systems have not been encountered within the marine Tropic Shale 

where it is naturally exposed at the surface in areas near the Coal Hollow Mine or where it 

has been excavated within the mine pits at the Coal Hollow Mine. The lack of appreciable 

groundwater systems within the Tropic Shale bedrock is attributable to the low permeability 

of the claystones and mudstones that dominate the lithologic composition of the unit. A 

drilling core from the Coal Hollow Mine permit area consisting of unweathered Tropic Shale 

was analyzed at the laboratory to determine its coefficient of permeability (hydraulic 

conductivity). The core sample was remolded and compacted at the laboratory prior to the 

analysis. A value of 8.24 x 10-8 centimeters per second was measured on the Tropic Shale 

sample, confirming the very low hydraulic conductivity of the material. The low hydraulic 

conductivity of the Tropic Shale bedrock prevents appreciable groundwater flow through the 

unit, either vertically or horizontally. Also present in the Tropic Shale bedrock are layers of 

bentonite clay. The Bentonite clay has been identified in drilling cores regionally and is 

observed in continuous layers in the walls of the excavated mine pits at the Coal Hollow 

Mine overlying the Smirl coal seam. Bentonite clays swell when wetted and are known to 

have very low values of hydraulic conductivity and to deform plastically when wetted. 

Accordingly, the presence of the interbedded bentonite layers within the surrounding 

claystones and mudstones of the Tropic Shale minimize the potential for the vertical flow of 

groundwater through the formation. Swelling clays reduce the hydraulic conductivity of the 

rock or soil that contains them and contribute to the rapid closing or healing of tension 

fractures that can result from coal mining operations (UDOGM, 2007). Because of the very 

low overall permeability of the Tropic Shale, the potential for groundwater recharge through 

the Tropic Shale to the underlying Dakota Formation is very low. 
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Groundwater in the Smirl coal seam 

During surface mining operations at the Coal Hollow Mine, only meager quantities of 

groundwater (typically less than about one or two gpm) have entered the mine pits from the 

Smirl coal seam when it is exposed in the mine pits (the Smirl coal seam is present near the 

top of the Dakota Formation at the contact with the overlying Tropic Shale). This condition 

is likely a result of 1) the relatively low permeability of the in-situ coal deposit, and 2) the 

lack of an appreciable recharge mechanism to the coal seam resulting from the presence of an 

essentially impermeable cap of Tropic Shale bedrock on top of the coal seam which greatly 

inhibits the potential for vertical movement of groundwater downward into the coal seam. 

The cap of Tropic Shale overlying the Smirl coal seam should effectively isolate the alluvial 

groundwater system in Sink Valley from the Smirl coal seam to be mined. It should be 

noted, however, that during previous investigations of groundwater systems in Sink Valley 

(UII, 1987) hydraulic communication between groundwater in the Sink Valley alluvium and 

the underlying Smirl coal seam was suggested to be present in some portions of Sink Valley. 

Specifically, hydraulic communication between the alluvium and the coal seam in regions 

near monitoring well Y-36 and Y-48 were indicated. Their conclusion was based on 1) a 

mounding ofthe contoured potentiometric surface in the Smirl coal seam near wells Y-36 

and Y-48, and 2) apparent geochemical influence of alluvial groundwater on the chemical 

composition of groundwater sampled from the coal wells Y-36 and Y-48. Currently, well Y-

48 is not available for monitoring. Water level measurements performed recently on well Y-

36 do indeed show water levels that are substantially elevated above the physical elevation of 

the coal seam (by about 110 feet) suggesting considerable hydraulic head (about 48 psi) on 

the groundwater system screened in the well. However, since monitoring by Alton Coal 

Development commenced at Y -36 in 2005, it has been observed that there has been a 

continuous flow of groundwater upward through the well annulus (outside the well casing at 

a flow rate on the order of2 to 5 gpm) and on to the ground at Y-36. This suggests that there 

is hydraulic communication (and a pathway for free groundwater flow) between the well 

annulus and the artesian alluvial groundwater system at that well location. Such conditions 

suggest the likelihood of a poor completion of the well at Y-36. If the well seal is 

compromised, it is likely that the hydraulic head measured at Y-36 represents a composite 
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head, with contributions from both the coal zone and the alluvial artesian aquifer. This 

condition (the existence of a composite head and cross-communication between the two 

groundwater systems influencing in the well) could explain both the elevated hydraulic head 

measurements observed at the well and the apparent alluvial groundwater chemical influence 

to groundwater sampled from the well (i.e. the water monitored at the well may be sourced 

by components from both the coal zone and the artesian alluvial groundwater system). Given 

the substantial thickness of Tropic Shale bedrock that separates the Smirl coal seam from the 

base of the alluvial groundwater system (64 feet), and the inherent difficulties in successfully 

completing a monitoring well under flowing artesian conditions in the borehole, it seems 

reasonably plausible that a composite hydraulic head is being measured at Y -36 which is not 

representative of actual conditions in the Smirl coal seam at that location. However, this is 

not known with certainty, and thus remains problematic. 

Groundwater in the Dakota Formation 

Groundwater resources in the Dakota Formation underlying the coal seam to be mined are 

not appreciable in the Coal Hollow Mine permit and adjacent area. This condition is 

fundamentally a result of the heterogeneity of the rock strata in the Dakota Formation which 

impedes the ability ofthe formation to transmit groundwaters significant distances vertically 

or horizontally. The Dakota Formation consists predominantly of shaley strata interbedded 

with lenticular, fine- to medium-grained sandstone and coal. Because of the pervasiveness of 

interbedded low-permeability horizons in the formation and the vertical and lateral 

discontinuity of sandstone horizons, the potential for vertical and horizontal movement of 

groundwater is limited. Although aquifer-quality sandstone strata may exist within the 

formation, appreciable groundwater migration through the formation over large distances 

likely does not occur due to the lenticular, discontinuous nature of these permeable 

sandstones. The presence of the essentially impermeable Tropic Shale on top of the Dakota 

Formation also minimizes the potential for vertical recharge to the underlying Dakota 

Formation. Consequently, groundwater discharge from the rocks of the Dakota Formation in 

the proposed Coal Hollow Mine permit and adjacent area is not appreciable. 
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SURFACE-WATER SYSTEMS 

All surface waters within the 85.88-acre new Dame Lease IBC are tributary to the Sink 

Valley Wash drainage (see Plate 2 in Appendix 7-7 of the Coal Hollow Mine MRP). Runoff 

from springtime snowmelt and torrential precipitation events flows southward toward 

topographically lower areas in Sink Valley. Discharge in Sink Valley Wash is monitored at 

site SW-6 below the 85 .88-acre new Dame Lease IBC, and also at monitoring site SW-9, 

located lower in the Sink Valley Wash drainage (Figure 3). Discharge measured at both SW-

6 and SW-9 is ephemeral in nature, with flows only being present in direct response to 

appreciable snowmelt or torrential precipitation events. The quality of the surface water 

measured at SW-6 and SW-9 is variable, with TDS concentrations ranging from 127 to 2,220 

mg/L and averaging 1,272 mg/L at SW-6, and ranging from 360 to 3,400 mg/L and 

averaging 1,624 mg/L at SW-9. Seasonal variability in surface-water quantity and quality is 

described in Appendix 7-1 and Appendix 7-7 of the Coal Hollow Mine MRP. 

Discharges from alluvial seeps and springs in the IBC area typically run over the land surface 

before infiltrating into the subsurface or being lost to evapotranspiration. Discharge from 

spring SP-20 is routed down a ditch and into a small holding pond. Overflow from the pond 

typically runs over the land surface a short distance before being lost to infiltration or 

evapotranspiration. Discharge from SP-8 is piped to the Swapp Ranch for domestic use, with 

the unused water being routed to a small holding pond at the ranch. Overflow from this pond 

also runs a short distance over the land surface before being lost to infiltration or 

evapotranspiration prior to reaching any primary surface water channel. There is no 

measurable baseflow component of discharge in Sink Valley Wash derived from 

groundwater discharge from Sink Valley (or any other source). 
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PROBABLE HYDROLOGIC CONSEQUENCES (PHC) DETERMINATION 

This section describes the probable hydrologic consequences of coal mining and reclamation 

activities in the 85.88-acre new Dame Lease IBC. The information presented herein is 

considered as a supplement to the existing Coal Hollow Mine PHC determination. This 

determination is based on data presented herein and on information provided elsewhere in the 

Coal Hollow Mine MRP. This section describes the specific hydrologic consequences of 

conducting coal mining operations using the proposed highwall mining techniques. The 

mining and reclamation plan has been designed to minimize potential adverse impacts to the 

hydrologic balance. It should be noted that this PHC may be updated periodically as required 

as additional hydrogeologic information and mining data become available in the future. 

Potential adverse impacts to the hydrologic balance 

Appreciable adverse impacts to the hydrologic balance, either on or off the permit area are 

not expected to occur as a result of the proposed highwall mining at the Coal Hollow Mine 

(including the 85.88 acre new Dame Lease IBC). The basis for this determination is 

discussed below. 

Using highwall mining techniques, the coal reserves proposed for mining at the Coal Hollow 

Mine (including the 85.88-acre new Dame Lease IBC) will be accessed from surface 

locations within the existing permitted Coal Hollow Mine permit area. Surface disturbance 

within mining areas in the IBC is not anticipated. The highwall mining plan has been 

designed and engineered to prevent subsidence of the land surface overlying highwall mined 

areas. 

The highwall mining holes will exist entirely within the Smirl coal seam. Appreciable 

excavation of the Dakota Formation underlying the Smirl coal seam is not anticipated (and 

would be undesirable from a mining standpoint). Likewise, excavation of the overlying 

Tropic Shale formation should not occur during excavation of the highwall mine holes. 
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If the highwall mining holes were to come into hydraulic communication with permeable 

units of the overlying alluvial groundwater systems, alluvial groundwater could temporarily 

drain into the holes, depleting the quantity of water present in the alluvial groundwater 

system. However, because of the presence of considerable thicknesses of low-permeability 

Tropic Shale bedrock (discussed previously) in the zone extending from the top of the Smirl 

coal seam to the base of the overlying alluvial groundwater systems, it is considered unlikely 

that this would occur. The thicknesses of Tropic Shale bedrock that exist in the interburden 

between the top of the coal seam and the base of the alluvial groundwater system (as 

determined from drilling information) for wells near the new Dame Lease IBC are 

appreciable, as summarized in Table 1 below. 

Table 1 Tropic Shale interburden thicknesses in selected monitoring wells and geologic 
borings near the new Dame Lease 85.88-acre IBC. 

Well/Boring Unweathered Tropic Shale Thickness of Tropic Shale 
depth interval (feet below interburden (feet)* 

ground surface) 
Y-36 (on or near IBC) 130-194 64 
Y-48 (on or near IBC) 67-113 46 
CH-05-05 (adjacent area) 48-155 107 
CH-06-05 (adjacent area) 49-62 13 
CH-08 (adjacent area) 40-84 44 

*It should be noted that for some of the wells/boreholes for which infonnation is presented in Table I above, appreciable 

thicknesses of clay, which may be weathering products of the Tropic Shale and have low permeabilities, are not included in 

the 'Thickness of Tropic Shale interburden" column in Table 1 above. 

Additionally, in the unlikely event that alluvial groundwater were to drain into the highwall 

mining holes, this impact would be temporary, because the holes are to be sealed with low­

permeability backfill materials within a short time after mining of the hole is completed, 

which prevents the flow of groundwater from the hole. Additionally, because the Smirl coal 

seam will be accessed from the floors of the excavated pits (trenches), these trenches will be 

backfilled soon after mining is completed in an area, limiting the potential for long-term 

outflow from the alluvial groundwater system. 
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It should be noted that the highwall mining holes excavated within the new Dame Lease mc 
will slope downward (to the east), away from the highwall access location as a result of the 

prevailing dip ofthe Smirl coal seam (generally toward the east or northeast). Consequently, 

unless a large volume of water were to be intercepted (enough to fill the entire void of the 

highwall hole), then gravity discharge of any intercepted groundwater to the surface would 

not occur. 

As discussed previously, it has been suggested that groundwater in the Smirl coal seam near 

Y-36 and Y-48 may be in hydraulic communication with the overlying alluvial groundwater 

system (Un, 1987). Although there are uncertainties as to this conclusion, in the event that 

there is communication between the alluvial groundwater system and the Smirl coal seam, 

then there would be a potential for alluvial groundwater to enter the highwall mining holes. 

If appreciable quantities of alluvial groundwater were to be intercepted, this condition would 

be short-lived, as the holes could be sealed with low permeability materials to prevent the 

outflow of large quantities of groundwater from the alluvial groundwater system. 

Additionally, if there were to be communication with the overlying alluvial groundwater 

system, the volume of water that would be intercepted would be proportional to the hydraulic 

conductivity of the Smirl coal seam. Aquifer testing at Y-36 did not indicate high values of 

hydraulic conductivity for the interval screened in that well (1 x 10-5 cm/s; un, 1987). 

If any Utah State appropriated water rights are impacted by mining and reclamation 

operations at the Coal Hollow Mine (or at the 85.88-acre new Dame Lease IBC), these will 

be replaced according to all applicable Utah State laws and regulations using the designated 

water replacement source described in Chapter 7 of the Coal Hollow Mine MRP (Section 

727). 

Monitoring wells and geologic borings 

No previous coal mining is known to have occurred within the Coal Hollow Mine permit or 

the new Dame Lease 85.88-acre mc. However, during several decades prior to the 

commencement of coal mine permitting activities by Alton Coal Development, LLC in 2005, 

it is known that several operators performed various permitting activities, conducted coal 
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exploration drilling programs, and performed miscellaneous environmental studies in 

conjunction with the these permitting activities. In conjunction with these activities, it is 

known that numerous monitoring wells were drilled and completed, geologic borings were 

made, and miscellaneous other drilling activities occurred within the Coal Hollow Mine and 

adjacent areas (including the 85.88-acre new Dame Lease IBC area). Notably, two large­

diameter (16 to 20 inch diameter well casings) water wells were drilled and completed in the 

Alton area in 1961. These wells were both more than 1,400 feet deep and extended to the 

Navajo Sandstone (Utah DNR, 1981). Prior to 2010, both of these wells remained in-tact. 

While neither of these two wells is located within the Coal Hollow Mine permit area, one of 

the wells was located immediately east of the existing mine permit area. This well was 

plugged and abandoned by Alton Coal Development in 2010. The second well (located north 

of the mine permit area) reportedly remains in-tact. Apparently, some of the old monitoring 

wells and geologic borings in the Alton Coal Field were abandoned prior to 2005. However, 

reliable information regarding the abandonment procedures used to abandon these wells has 

not been obtained. Currently, scattered throughout the Coal Hollow Mine permit and 

adjacent areas are numerous monitoring wells constructed prior to the commencement of 

permitting and mining activities by Alton Coal Development in 2005. Some of these wells 

are known to extend through the coal seam, while others are screened in the alluvium. In 

researching the records created by previous potential mining company operators in the Alton 

Coal Field, records on many of these wells have been obtained (Un, 1987). Additional 

historic well information has been obtained by Alton Coal Development, LLC from the U. S. 

Bureau of Land Management. Known monitoring well and geologic boring locations in the 

vicinity of the proposed highwall mining operations are shown on Figure 4. 

If the highwall mining holes were to intersect an open borehole or improperly abandoned 

well, there would be the potential for groundwaters from overlying areas (if saturated 

permeable zones are present at that location) to flow through the open boreholes into the 

highwall mining holes at appreciable rates. As described previously, because the proposed 

highwall mining operations at the Coal Hollow Mine will access the Smirl coal seam from 

the bottom of excavated trenches, the potential environment concerns that could arise from 

an unplanned interception of an open borehole could be mitigated by sealing the affected 
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borehole, and subsequently backfilling the access trench with the widely available low­

permeability native materials at the mine site. To minimize the potential for this occurrence, 

identified historic monitoring wells and geologic boring locations will be avoided with the 

highwall mining holes. 

Presence of acid-forming or toxic-forming materials 

Chemical information on the acid- and toxic-forming potential of earth materials naturally 

present in the existing mine permit area are presented in the Coal Hollow Mine MRP 

(Appendix 6-2). Chemical information on the low-sulfur Smirl coal seam proposed for 

mining is presented in the Coal Hollow Mine MRP (Appendix 6-1; confidential binder). 

Based on the close proximity of the 85.88-acre new Dame Lease IBC area to the existing 

Coal Hollow Mine area, and because the geologic conditions present in the IBC area are 

similar to the geologic conditions in the adjacent Coal Hollow Mine permit area, it is 

believed that the acid- and toxic-forming materials information collected from the existing 

permit area is generally representative of conditions in the new Dame Lease IBC area. 

Based on laboratory analytical data, it is apparent that acid-forming and toxic-forming 

materials that could result in the contamination of surface-water or groundwater supplies in 

the proposed Coal Hollow Mine permit and adjacent area (including the 85.88-acre new 

Dame Lease IBC area) are generally not present. 

Selenium was not detected in any of the samples from the Coal Hollow Mine permit area. 

Likewise, concentrations of water-extractable boron were also low, being less than 3 mg/kg 

in all samples analyzed. The pH of groundwaters in and around the Coal Hollow Mine 

permit area (including the 85.88-acre new Dame Lease IBC) is moderately alkaline 

(UDOGM,2013). Data in the Coal Hollow Mine MRP (Appendix 6-2) likewise indicate 

moderately alkaline conditions in sediments in the existing mine permit area. The solubility 

of many dissolved trace metals is usually limited in waters with alkaline pH conditions. 

Consequently, high concentrations of these metal constituents in groundwaters and surface 

waters with elevated pH levels are not anticipated. Additionally, most of the materials that 

are handled as part of mining and reclamation activities in the Coal Hollow Mine area are of 
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low hydraulic conductivity (i.e. clays, silts, shales, siltstones, claystones, etc.). 

Consequently, it has been the experience at the Coal Hollow Mine that groundwater seepage 

volumes through low-permeability backfill and reclaimed land surfaces in reclaimed mine pit 

areas and excess spoils storage areas have not been large. Such conditions are anticipated 

during future operations at the Coal Hollow Mine. Additionally, reclaimed areas will be 

regraded, sloped, and otherwise managed to minimize the potential for land erosion, to 

restore approximate surface-water drainage patterns, and also to minimize the potential for 

ponding of surface waters on reclaimed areas (other than "roughening" or "gouging" of some 

areas to enhance reclamation). Thus, the potential for interactions between large amounts of 

disturbed earth materials and groundwaters and surface waters, which could result in 

leaching of chemical constituents into groundwater and surface-water resources, will be 

minimized. 

Additionally, the mining plan calls for the emplacement of 40 inches of suitable cover 

material over backfilled areas made up of material types which could appreciably impact 

vegetation (materials with elevated SAR ratios or other physical or chemical characteristics 

that could adversely impact vegetation). 

The neutralization potential greatly exceeded the acid potential in all samples analyzed, with 

the neutralization potential commonly exceeding the acid potential by many times, 

suggesting that acid-mine-drainage will not be (and have not been) a concern at the Coal 

Hollow Mine. Acid-forming materials in western coal mine environments often consist of 

sulfide minerals, commonly including pyrite and marcasite, which, when exposed to air and 

water, are oxidized causing the liberation ofH+ ions (acid) into the water. Oxidation of 

sulfide minerals may occur in limited amounts in the mine pits where oxygenated water 

encounters sulfide minerals. However, the acid produced by pyrite oxidation is quickly 

consumed by dissolution of abundant, naturally occurring carbonate minerals (see Coal 

Hollow Mine MRP; Appendix 6-2). Dissolved iron is readily precipitated as iron-hydroxide 

in well-aerated waters, and consequently excess iron is not anticipated (nor is it usually 

present) in mine discharge water. 
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Other acid-forming materials or toxic-forming materials have not been identified in 

significant concentrations nor are such suspected to exist in materials to be disturbed by 

mmmg. 

Because of the overall low-permeability of the rock strata and sediments surrounding the 

proposed highwall mining holes in the 85.88-acre new Dame Lease IBC, the potential for 

seepage of mine water outward into adjacent stratigraphic horizons is low. Additionally, 

because the floors of the mine pits need to be accessible in order to extract the coal, the 

mining operations will be carried out in such a manner that the accumulation of large 

amounts of water in the highwall mine access trenches will be avoided. 

Sediment yield from the disturbed area 

Because there will be no surface disturbance within the highwall mining areas within the new 

Dame Lease IBC, additional sediment yield from these areas is not anticipated. Within the 

trench areas from which the highwall mining will take place, as well as along the coal haul 

roads (outside the new Dame Lease IBC), erosion from disturbed areas will be minimized 

through the use of silt fences and other sediment control devices. Surface runoff occurring 

on disturbed areas will be collected and treated as necessary to remove suspended matter. 

Cut ditches will be established on the shoulders of all primary roads to control drainage and 

erosion. Cut and fill slopes along the primary roads will be minimal and are not expected to 

cause significant erosion. In locations where there are culvert crossings, the fills slopes will 

be stabilized by utilizing standard methods such as grass matting or straw wattles. The 

location and details for roads can be viewed in Chapter 5 of the Coal Hollow Mine MRP 

(Drawings 5-3 and 5-22 through 5-24). 

Through the implementation of these sediment control measures, it is anticipated that 

sediment yield from disturbed areas in the Coal Hollow Mine permit area will continue to be 

minimized. 
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Impacts to important water quality parameters 

As discussed above, appreciable quantities of intercepted groundwater are not anticipated in 

association with the highwall mining operations at the Coal Hollow Mine due primarily to 

the lack of appreciable groundwater systems in the overlying low-permeability Tropic Shale. 

Similarly, appreciable quantities of groundwater are not expected to upwell from the Dakota 

Formation in the highwall mine holes. This conclusion is based on the fact that 1) vertical 

and horizontal groundwater flow in the Dakota Formation is impeded by the presence of low­

permeability shales that encase the interbedded lenticular sandstone strata in the formation 

(i.e., the formation is not a good aquifer), and 2) appreciable natural discharge from the 

Dakota Formation in the surrounding area to springs or streams is not observed. Similarly, 

no appreciable inflows of groundwater from the Dakota Formation into the previously mined 

pits at the Coal Hollow Mine have been observed. Rather, as anticipated, the only 

appreciable source of groundwater inflow to the mine pit areas has been from saturated near­

surface alluvial deposits. These observations support the conclusion that the natural flux of 

groundwater through the Dakota Formation is meager. As discussed previously, the results 

of aquifer testing performed on wells screened in the Smirl coal seam indicate relatively low 

values of hydraulic conductivity for the coal seam (see Table 7 of Appendix 7-1 of the Coal 

Hollow Mine MRP), suggesting that it is unlikely that large inflows of water from the Smirl 

coal seam into the highwall mine holes would occur. Accordingly, because it is considered 

unlikely that large quantities of groundwater will be intercepted during the highwall mining 

operations (from either the Tropic Shale or the Dakota Formation), it is likely that discharge 

oflarge quantities of intercepted groundwater from the mine to receiving waters (such that 

impacts to important water quality parameters in the receiving waters could occur) will not 

occur. For these reasons, it is considered unlikely that impacts to important water quality 

parameters in groundwater and/or surface water resources in the mine area will occur as a 

result of the proposed highwall mining operations at the Coal Hollow Mine. 

The water quality of groundwaters in the alluvial groundwater system up-gradient of mining 

operations will likely not be impacted by mining and reclamation activities in the proposed 

highwall mining areas at the Coal Hollow Mine. In the unlikely event that alluvial 

groundwaters were to be intercepted by the mine holes and this water was allowed to flow 
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into the mine pits, there would be the potential for increased TDS concentrations as the water 

interacts with the marine Tropic Shale and the Smirl coal seam. 

As groundwater naturally migrates through the shallow, fine-grained alluvial sediments in the 

Coal Hollow Mine permit and adjacent area (most evident in Sink Valley), the quality of the 

water is naturally degraded. In the distal portions of Sink Valley, most notably 

concentrations of magnesium, sulfate, and bicarbonate are elevated in the alluvial 

groundwater. 

The potential for TDS increases associated with interaction of waters with the Tropic Shale 

can be minimized by avoiding contact where practical between water sources and earth 

materials containing soluble minerals. 

As discussed above, acid mine drainage is not anticipated (nor has it been encountered) at the 

Coal Hollow Mine permit area. This is due primarily to the relatively low sulfur content of 

the coal and rock strata in the permit and adjacent area, and to the pervasiveness of carbonate 

minerals in the soil and rock strata which neutralize the acidity of the water if it occurs. If 

sulfide mineral oxidation and subsequent acid neutralization via carbonate dissolution were 

to occur, increases in TDS, calcium, magnesium, sulfate, and bicarbonate concentrations (and 

possibly also sodium concentrations via ion-exchange with calcium or magnesium on 

exchangeable clays) would be anticipated. 

At any mining operation there is the potential for contamination of soils, surface-water and 

groundwater resources resulting from the spillage of hydrocarbons. Diesel fuels, oils, 

greases, and other hydrocarbons products will be stored and used at the mine site for a 

variety of purposes. A spill Prevention Control and Countermeasure Plan has been 

implemented at the Coal Hollow Mine that helps to minimize any potential detrimental 

impacts to the environment. 

Spill control kits are provided on all mining equipment and personnel will be trained to 

properly control spills and dispose of any contaminated soils in an appropriate manner. 
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Based on these findings, it is concluded that the potential for mining and reclamation 

activities in the Coal Hollow Mine permit area (including the new Dame Lease IBC) to cause 

detrimental impacts to important water quality parameters is minimal. 

Flooding or streamflow alteration 

As described above, appreciable groundwater inflows to the highwall mine holes are not 

anticipated. This conclusion is based on the hydrogeologic characteristics of the Tropic 

Shale, Dakota Formation, and the Smirl coal seam, and is also based on previous experience 

at the Coal Hollow Mine. Consequently, the maximum reasonably foreseeable rates of 

groundwater drainage into the highwall mining holes that could occur would very likely not 

be of a magnitude that could potentially cause flooding or streamflow alteration in either the 

Sink Valley Wash or Lower Robinson Creek drainages. 

If excess groundwater were to be encountered during mining operations such that it could not 

be adequately managed or discharged in compliance with the Utah UPDES discharge permit 

(which is considered unlikely), Alton Coal Development, LLC may when necessary 

construct supplemental containment and settlement ponds in which mine discharge waters 

may be held for treatment (where necessary) and subsequent discharge through UPDES 

discharge points in compliance with the UPDES discharge permit, minimizing the potential 

for flooding or streamflow alteration in areas adjacent to mining. 

The surface-water drainages adjacent to the Coal Hollow Mine permit area have large 

discharge capacities (lower Sink Valley Wash, Lower Robinson Creek, and Kanab Creek). 

These drainages periodically convey very large amounts of precipitation water associated 

with torrential precipitation events. The anticipated maximum discharge rates from the 

highwall mining holes based on any reasonably foreseeable scenario and the corresponding 

amounts of mine discharge water that could potentially be required to be discharged from the 

highwall mining trench areas is much less than that periodically occurring during major 

torrential precipitation events. While the addition of modest amounts of sediment-free water 

into these stream channels has the potential to cause minor increases in channel erosion, the 
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magnitude of this potential impact is inconsequential relative to that occurring during 

torrential precipitation events. 

The potential for flooding or streamflow alteration resulting from the proposed highwall 

mining operations at the Coal Hollow Mine permit is considered minimal. 

Groundwater and surface water availability 

Groundwater use in the proposed Coal Hollow Mine permit and adjacent area (including the 

new Dame Lease 85.88-acre IBC area) is generally limited to stock watering and domestic 

use in Sink Valley. Some limited use of spring discharge water for irrigation has occurred in 

Sink Valley, although such irrigation is not occurring presently nor has it occurred in at least 

the past 10 years. 

As discussed previously, there is only a very limited potential for the interception of 

appreciable quantities of groundwater during the proposed highwall mining operations at the 

Coal Hollow Mine. Additionally, if any such impact were to occur, it would be short-lived 

because the highwall mining areas are to be sealed and backfilled shortly after mining in an 

area is competed, limiting the potential for the outflow of water from the mined area. 

Consequently, the potential for impacts to groundwater and surface-water availability as a 

result of the proposed highwall mining operations is considered low. 

Whether mining and reclamation activity will result in contamination, diminution or 

interruption of State-appropriated waters 

As discussed previously, it is considered unlikely that long-term impacts to groundwater or 

surface-water resources will occur as a result of the proposed highwall mining operations at 

the Coal Hollow Mine. Consequently, the potential for highwall-mining-related activities to 

result in the contamination, diminution, or interruption of State-appropriated waters is 

considered low. In the event that any State appropriated waters were to be contaminated, 

diminished, or interrupted due to mining and reclamation activities in the Coal Hollow Mine 

permit area (including the new Dame Lease IBC), groundwater will be replaced according to 
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all applicable State laws and regulations using the replacement water source described in 

Chapter 7 of the Coal Hollow Mine MRP (Section 727). 

RECOMMENDED MONITORING PLANS FOR SURFACE WATER AND 

GROUNDWATER 

In order to monitor for potential impacts to surface-water and groundwater resources 

resulting from mining and reclamation activities in the New Dame Lease 85.88-acre IBC, we 

recommend monitoring at the sites listed below. The locations of these recommended 

monitoring sites are shown on Figure 3 and also on Drawing 7-10 of the Coal Hollow Mine 

MRP. It is noted that all ofthese locations are currently included on the Coal Hollow Mine 

groundwater and surface-water monitoring plan for other reasons. We recommend that the 

same monitoring frequency and monitoring protocols that are listed in Table 7-4 be used for 

the monitoring associated with mining in the 85.88 acre new Dame Lease IBC. 

GROUNDWATER 

Springs 

SP-8 (alluvial spring within IBC area) 

SP-14 (alluvial spring adjacent to IBC area) 

SP-20 (alluvial spring within IBC area) 

SP-22 (alluvial spring adjacent to IBC area) 

SP-40 - Sorensen Spring (alluvial spring adjacent to IBC area) 

Wells 

C4-15 (alluvial monitoring well within IBC area) 

C4-30 (alluvial monitoring well within IBC area) 

C4-50 (alluvial monitoring well within IBC area) 

C2-15 (alluvial monitoring well adjacent to IBC area) 

C2-28 (alluvial monitoring well adjacent to IBC area) 

C2-40 (alluvial monitoring well adjacent to IBC area) 

C3-15 (alluvial monitoring well adjacent to IBC area) 

C3-30 (alluvial monitoring well adjacent to IBC area) 
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C3-40 (alluvial monitoring well adjacent to IBC area) 

CS-130 (alluvial monitoring well adjacent to IBC area) 

Y-61 (alluvial monitoring well adjacent to IBC area) 

SURFACE WATER 

SW-6 (Sink Valley Wash below IBC area) 

SW-9 (Sink Valley Wash below IBC area) 

PETERSEN HYDROLOGIC, LLC 

The recommended monitoring plan for groundwater and surface-water monitoring at the 

8S.88-acre new Dame Lease IBC area is intended to provide verification that mining-related 

impacts to groundwater and surface-water systems do not occur, and to determine the 

magnitude and character of potential impacts if they do occur. Comparisons between 

monitoring data (for the parameter of interest or concern) collected during baseline pre­

mining conditions should be made with monitoring data (for the same parameter or interest 

of concern) collected during the operational and/or reclamation phase of mining to determine 

impacts. When changes to monitored parameters subsequent to mining in an area are 

observed in the monitoring data, an analysis of all data should be performed to determine the 

cause(s) ofthe change in the hydrologic condition. In utilizing the monitoring data to detect 

or quantify potential mining-related impacts, it is necessary to evaluate all factors relevant to 

the prevailing hydrologic conditions together with the monitoring data. This is because other 

factors, which are not related to the mining activity, may cause changes in the prevailing 

hydrologic conditions. In particular, climatic variability (which may result in increased or 

decreased groundwater and surface-water flow rates, changes in water levels in wells, and 

changes in water quality) should be carefully evaluated together with the monitoring data. 

Other factors that may influence coal mine hydrology include grazing practices, land use, and 

range condition. A convenient and useful means of evaluating regional climatic data is 

through the use of the Palmer Hydrologic Drought Index, which is a monthly value that 

indicates the severity of wet and dry spells that is generated by the National Climatic Data 

Center and available on-line at http://wwwl.ncdc.noaa.gov/pub/data/cirs/drd964x.phdi.txt. 
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The use of Stiff (1951) diagrams is a useful technique that is frequently used to analyze and 

compare groundwater and surface-water quality characteristics from various sources. 

Information required to create Stiff diagrams is available from the Division of Oil, Gas and 

Mining Coal Water Quality Database, which is freely accessible at: 

http://ogm.utah.gov/coal/edi/wqdb.htm. Additional information on coal mining hydrology 

and potential mining-related impacts, which can be used to assist in the evaluation of 

monitoring data and potential mining-related impacts is provided on the Utah Division of Oil, 

Gas and Mining web page at http://ogm.utah.gov/coal/water/default.htm. 
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Figure 1 Location of the Coal Hollow Mine permit area and the 
new Dame Lease 85.88-acre IBC. 
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Brian Head Formation 

White member of Claron Formation 

Pink member of Claron Formation 

Wahweap and Kaiparowits Formations 
(undivided) 

Drip Tank Member of the 
Straight Cliffs Formation 

John Henry Member of the 
Straight Cliffs Formation 

Smoky Hollow Member of the 
Straight Cliffs Formation 

Tibbet Canyon Member of the 
Straight Cliffs Formation 

Tropic Shale 

Dakota Formation 

Winsor Member of the 
Carmel Formation 



Table 7·4 Hydrologic monitoring protocols. 

Discharge and water level measurements 

Protocol Applies to Parameter 

A Streams Discharge 

B Springs Discharge 

C Monitoring wells Waler 
elevation 

D Springs Discharge 

E Monitoring wells Water 
elevation 

Frequency 

Quarterly 

Quarterly 

Quarterly 

Weekly measurements 
beginning one month prior 

to highwall mining and 
continuing until one month 
after highwaU mining in the 
area, followed by monthly 

measurements for a period 
of six months 

Weekly measurements 
beginning one month prior 

to highwall mining and 
continuing until one month 
after highwall mining in the 
area, followed by monthly 

measurements for a period 
of six months 



Water quality 

Protocol Applies to Parameters Table Frequency 

1 Streams Operational field and laboratory water 7-6A" Quarterly 
quality measurements 

2 Streams Field water quality measurements 7-6A" Quarterly 
only 

3 Springs Operational field and laboratory water 7-7A" Quarterly 
quality measurements 

4 Springs Field water quality measurements 7-7A' Quarterly 
only 

5 Monitoring wells Operational field and laboratory water 7-7A" Quarterly 
quality measurements 

6 Monitoring wells Field water quality measurements 7-7A" Quarterly 
only 

7 Monitoring wells Laboratory acidity measurements for Quarterly 
a period of two years 

8 Streams Laboratory total and dissolved Quarterly 
selenium measurements 

-Note: Every 5 years for the third or fourth quarter monitoring event, laboratory analysis will be 
performed according to the baseline parameter lists specified in Tables 7-69 and 7 -7B for surface 
waters and groundwaters. respectively. This will first be performed In lhe year 2015, c()nMulng 
on a schedule of every five years thereafter. 



Table 7·5 Hydrologic monitoring locations and protocols for operational 
and reclamation phase monitoring. 

Site Protocols Comments 

Streams 
BLM-1 A, 1,8 Lower Robinson Creek adjacent to mined areas 
RID-1 A,2 Irrigation ditch in Robinson Creek 
SW-2 A,1 Kanab Creek below Robinson Creek 
SW-3 A,1 Kanab Creek above permit area 
SW-4 A,1 Lower Robinson Creek above permit area 
SW-5 A, 1,8 Lower Robinson Creek above Kanab Creek 
SW-6 A, 1,8 Sink Valley Wash at permit boundary 
SW-8 A,1 Swapp Hollow Creek above permit area 
SW-9 A, 1,8 Sink Valley Wash be/ow permit area 
SW-101 A,2 Lower Robinson Creek in permit area 

SE2.rings 
Sorensen B,4,D Developed alluvial spring in Sink Valley at Sorensen ranch 
Spring 
(SP-40) 
SP-3 8,4 Spring in upland pediment alluvium south of permit area 

(developed and piped down canyon in Sink Valley Wash -
now monitored at transfer box at mouth of canyon) 

SP-4 B, 3 Developed spring in Sink Valley Wash 1 mile below permit 
area 

SP-6 B, 3 Seep in Sink Valley below permit area 
SP-8 B, 3, 0 Developed alluvial spring in Sink Valley at Dames ranch 
SP-14 B, 3,0 Alluvial spring in Sink Valley 
SP-16 B,4 Alluvial spring in Sink Valley 
SP-20 B,3,D Alluvial spring in Sink Valley 
SP-22 B,4,D Alluvial spring in Sink Valley 
SP-23 B,4 Alluvial spring in Sink Valley 
SP-33 8,3 Developed spring in lower Sink Valley alluvium 

Wells 
Y-36 C Coal well in Sink Valley above permit area 
Y-38 C,+ Coal well in Sink Valley in permit area 
Y-45 C Coal seam well in Swapp Hollow above permit area 
Y-61 C, 5,-+, E Water well in Sink Valley artesian alluvial groundwater 

system above permit area 
Y-63 C Monitoring well in lower Sink Valley Alluvium below mining 

areas 
Y-98 C Alluvial well in Robinson Creek above permit area 
Y-102 C Alluvial well in upper Sink Valley in permit area 
CO-18 C Alluvial monitoring well in Lower Robinson Creek drainage 
CO-54 C Monitoring well in Lower Robinson Creek drainage near 

coal seam 



Site 
C1-24 
C2-15 
C2-28 
C2-40 
C3-15 
C3-30 
C3-40 
C4-15 
C4-30 
C4-50 
C5-130 

C7-20 
C9-15 
C9-25 
C9-40 
LR-45 

LS-28 
LS-60 
LS-85 

SS-15 
SS-30 
SS-75 
UR-70 

Protocols 
C 
C, E 
C, E 
C, E 
C, E 
C, E 
C, E 
C, E 
C, E 
C, E 
C, E 

C 
C 
C 
C 
C, 5 

C, 5 
C 
C, 5 

C 
C, 5 
C 
C, 5 

Comments 
Alluvial monitoring well in Lower Robinson Creek drainage 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley artesian alluvial groundwater 
system above permit area 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Sink Valley alluvium 
Monitoring well in Lower Robinson Creek alluvium below 
mine area 
Monitoring well in Sink Valley Alluvium below mining areas 
Monitoring well in Sink Valley Alluvium below mining areas 
Monitoring well in artesian Sink Valley Alluvium below 
mining areas 
Monitoring well in Sink Valley Alluvium below mining areas 
Monitoring well in Sink Valley Alluvium below mining areas 
Monitoring well in burned coal area material 
Monitoring well in Lower Robinson Creek alluvium above 
mine area 



Table 7-6A Surface water operational and reclamation phase water quality 
monitoring. 

FIELD MEASUREMENTS 

pH 
Specific Conductivity 
Dissolved Oxygen 
Temperature 

LABORATORY MEASUREMENTS 

Total Dissolved Solids 
Total Suspended Solids 
Bicarbonate 
Carbonate 
Calcium (dissolved) 
Chloride 
Iron (total) 
Iron (dissolved) 
Magnesium (dissolved) 
Manganese (total) 
Manganese (dissolved) 
Potassium (dissolved) 
Sodium (dissolved) 
Sulfate 
Oil and grease 
Cations 
Anions 
CationfAnion Balance 

REPORTED AS 

pH units 
~s/cm @ 2S"C 
mg/L 
· C 

mg/L 
mg/L: 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mglL 
mg/L 
mglL 
mg/L 
mg/L 
mg/L 
mglL 
mg/L 
meq/l 
meq/l 
% 



Table 7-68 Surface water baseline water quality monitoring 

FIELD MEASUREMENTS 

pH 
Specific Conductivity 
Dissolved Oxygen 
Temperature 

LABORATORY MEASUREMENTS 

Total Dissolved Solids 
Total Suspended Solids 
Total Alkalinity 
Total Hardness (CaCO) 
Acidity 
Aluminum (dissolved) 
Arsenic (dissolved ) 
Bicarbonate 
Boron (dissolved) 
Cadmium (dissolved) 
Carbonate 
Calcium (dissolved) 
Chloride 
Copper (dissolved) 
Iron (total) 
Iron (dissolved) 
lead (dissolved) 
Magnesium (dissolved) 
Manganese (total ) 
Manganese (dissolved) 
Molybdenum (dissolved) 
Ammonia 
Nitrate+Nltrlte 
Phosphate (Iotal) 
PotaSSium (dissolved) 
Selenium (dissolved) 
Sodium (dissolved) 
Sulfate 
Zinc (dissol\led) 
Oil and grease 
Cations 
Anions 
Cation/Anion Balance 

REPORTED AS 

pH units 
~slcm @ 25' C 
mglL 
' C 

mg/L 
mgiL 
mglL 
mglL 
mgll 
mgll 
mg/L 
mglL 
mgll 
mglL 
mg/L 
mglL 
mglL 
mglL 
mglL 
mg/L 
mgiL 
mglL 
mglL 
mgil 
mgiL 
mglL 
mglL 
mglL 
mglL 
mg/L 
mglL 
mg/l 
mglL 
mglL 
meq,1 
meq,1 
% 



Table 7-7A Groundwater operational and reclamation phase wate r quality 
monitoring. 

FIELD MEASUREMENTS 

pH 
Specific Conductivity 
Temperature 

LABORATORY MEASUREMENTS 

T olal Dissolved Solids 
Carbonate 
Bicarbonate 
Calcium (dissolved) 
Chloride 
Iron (total) 
Iron (dissolved) 
Magnesium (dissolved) 
Manganese (total) 
Manganese (dissolved) 
Potassium (dissolved) 
Sodium (dissolved) 
Sulfate 
Cations 
Anions 
Cation/Anion Balance 

REPORTED AS 

pH units 
~slcm @25'C 
'C 

mg/L 
mg/l 
mglL 
mg/L 
mg/L 
mglL 
mglL 
mglL 
mgiL 
mglL 
mgiL 
mg/L 
mg/L 
meq/L 
meq/L 
% 



Table 7·78 Groundwater baseline water quality monitoring. 

FIELD MEASUREMENTS 

pH 
Specific Conductivity 
Temperature 

LABORATORY MEASUREMENTS 

Total Dissolved Solids 
Total Alkalinity 
Total Hardness (CaCOJ ) 

Acidity 
Aluminum (dissolved) 
Arsenic (dissolved) 
Bicarbonate 
80ron (dissolved) 
Cadmium (dissolved) 
Carbonate 
Calcium (dissolved) 
Chloride 
Copper (dissolved) 
Iron (total) 
Iron (dissolved) 
Lead (dissolved) 
Magnesium (dissolved) 
Mal1ganese (lolal) 
Manganese (dissolved) 
Molybdenum (dissolved) 
Ammonia 
Nitrate+Nitrlte 
Phosphate (total) 
Potassium (dissolved) 
Selenium (dissolved) 
Sodium (dissolved) 
Sulfate 
Zinc (dissolved) 
Cations 
Anions 
Calion/Anion Balance 

REPORTED AS 

pH units 
~slcm @ 2S"C 
"C 

mglL 
mg/L 
mglL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mglL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mglL 
meq/I 
meq/1 
% 



CHAPTER 8 

R645·30]·800. BONDING AND INSURANCE 

820. REQUIREMENT TO FILE A BOND 

820. 100 The Operator Agrees to File a Bond. 

After the permit application is approved, but before the pClmit is issued, the applicant 
will file with the Division, on a fonn prescribed and fwnishcd by the Divis ion, a bond or 
bonds conditioned upon performance of all requirements of the State Program, the permit 
and the reclamation bond. 

820.110-111 Area to be Covered by the Perfonnance Bond 

The disturbed aTca at the Coal Hollow Project will be bonded. Bonding will be in Phases 
according to sequence of disturbance identified on Drawing 5-3. The area to be mined is 
also identified on Drawing 5-3. 

820.112- t 14 Incremental Bonding 

Not applicable at this time. 

820.120 Acceptance of Bond 

The applicant agrees not to commence operations until the Division approves a 
performance bond for the Coal Hollow Project. 

820.130 Coverage of Bond 

The applicant will provide a performance bond for the disturbed area within the pennit. 

820.200 Form of the Perfomlance Bond 

820.223 Surety Bond 

Alton Coal Development. LLC is proposing to submit a surety bond consistent Wit11 the 
requirements of R645·301-860.100 and any additional requirements in the State Program. 

830. DETERMINATION OF BOND AMOUNT 

830.100 Determined by the Division 

The amount of the bond required will be determined by the Division. 

ChapterS 8·1 
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830.140 Detailed Estimated Costs 

The bonding amount for final reclamation will depend upon the approved permit and 
reclamation plan (R645-301-830.120). Th alternati e hiMwall mining will reduce 
. urface dL turbance. Mining di turbanc to til urface will be reduced along with 
reclamation needs. Thus---B~stimates have been completed for the individual mining 
phases shown in Drawings 5-17, 5-18 and 5-1 9 .the mining that will generate the largest 
disturbance and require the larger bond. These estimates are provided as Appendix 8-1 . 
These cost calculations are based on the specific details shown on these drawings. As 
requested by the Division, a separate bond estimate is completed for all three phases 
shown in the drawings and in general, each stage is representative of the expected 
reclamation liability for Phase 1,2 and 3, respectively. If the alternative highwall 
mining i elected the bond wiJi be reduced a appropriate for the area of di turbance 
generatecL The bond estimate by Phase, escalated for the 2017 (anticipated end of 
mining) is the following: 

Phase 1: 
Phase 2: 
Phase 3: 

$5,346,000 
$9,888,000 
$6,624,000 

A summary and supporting calculations for these cost estimates is provided in Appendix 
8-1. 

840. GENERAL TERMS AND CONDITIONS OF THE BOND 

General terms and conditions of the bond as stated at R645-301-840 through R645-301-
840.520 will be met by Alton Coal Development, LLC 

850. BOND REQUIREMENTS FOR UNDERGROUND COAL MINING 

Not Applicable 

860. FORM OF BOND 

860.100 Surety Bond 

The applicant will submit a surety bond as defined under R645-1 00-200 and meet all the 
requirements under R645-301-860.11O to .120. 

870. REPLACEMENT OF BONDS 

Equivalent bond coverage will be provided if Alton Coal Development, LLC replaces the 
surety bond. 

880. REQUIREMENT TO RELEASE PERFORMANCE BONDS 

Chapter 8 8-2 
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Upon completion of reclamation operations, the applicant will apply for bond release and 
meet the requirements of R645-301-880. 

890. TERMS AND CONDITIONS FOR LIABILITY INSURANCE 

890.100 Certificate of Liability Insurance 

A copy of the Certificate of Liability Insurance is provided in Appendix L-3. Alton Coal 
Development, LLC will meet the requirements of R645-30l-890 prior to commencing 
any mining operations. 

Chapter 8 8-3 
3/2612013 



Volume 6 

\ I '\1\1 I 

TABLE OF CONTENTS 

Volume 9 

CONFIDENTIAL VOLUME 

Appendix 1-1 

Appendix 1-2 

Appendix 3-6 

Appendix 4-1 

Alton Coal Development, LLC 
Members and Managers (112.310) 
Social Security Numbers of Members 
EIN 
Corporate Information 

Right of Entry - Lease Documents 
Exhibit 1 - C. Burton Pugh 
Surface and Mineral Lease (9/10/04) 

Exhibit 2 - Alecia Swapp Dame Trust 
Surface and Mineral Lease (4/29/05) 

Exhibit 3 - Roger M. Pugh 
Mineral Lease (9/11108) 

Exhibit 4 - Margaret Moyers 
Mineral Lease (6/26/08) 

Exhibit 5 - Alecia Swapp Dame Trust 
Mineral Lease (10123113) 

DWR Raptor Surveys (2006 and 2008) 
DWR 2006 and 2008 Raptor Surveys 

Cultural Resources (Coal Hollow) 

Cultural Resource Inventory- (5/15/06) 

Paleontological Survey - (2/8/06) 

Geologic Report Of The Impacts Of 
Bedrock And Surficial Units On The 
Distribution Of Cultural Resources (12/30/05) 

Data Recovery Plan And Research Design For Sites 
42Kj\2042, 42KJ\2068, 42KJ\61 04, 42KJ\61 05, 
42KJ\61 06, 42KJ\6107 AND 42KJ\6108 (5/1/07) 


	Chapter 1 Pages 5-13

	Appendix 1-10

	Chapter 2 
Table of Contents 
	Chapter 2 Pages 2-1, 2-2, 2-21 and 2-26

	Appendix 2-3

	Chapter 3 Pages

	Chapter 4 Pages 4-3, 4-4 and 4-10

	Chapter 5 Table of Contents

	Chapter 5 All

	Appendix 5-8

	Chapter 7 Table of Contents

	Chapter 7 Pages

	Appendix 7-14

	Table 7-4 to 7-7B

	Chapter 8 All

	Chapter 9 Table of Contents




