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GENWAI: P.O. Box 910. East Carbon. Utah 84520 794 North "C" Canyon Rd. East Carbon. Utah 84520 
Telephone (435) 888-4000 Fax (435) 888-4002 

RESOURCES, INC. 

Utah Division of Oil, Gas & Mining 
Utah Coal Program 
1594 West North Temple, Suite 1210 
P.O_ Box 145801 
Salt Lake City, UT 84114-5801 

Attn: Daron Haddock 
Pennit Supervisor 

Re: Crandall Canyon Mines, CIOl5/032 
C15-003 Midtenn Review Task ID# 55011 

Dear ML Haddock, 

January 13, 2015 

J /, r\! 1 i!.J1 '.J () 1 r , .. ' '!.., (I . • ) 

Attached you will find the application addressing the deficiencies regarding the Midtenn review 
of Crandall Canyon Mine_ 

Following this letter, you will find the Cl and C2 fonns, a summary of deficiencies and detailed 
actions taken to correct them, and 2 copies of each of the following: edited pages, red line strike 
out, and maps. 

If you have any questions, or need any additional infonnation regarding this submittal, please 
contact me directly at 435-888-4026. 

a 
Engineering Technici n 
UtahAmerican Energy, Inc. 



APPLICATION FOR PERMIT PROCESSING I 
Permit Change X II New Permit D II Renewal D II Transfer D II Exelora\lon D II Bond Release D I Permit Number: ACT /015/032 I 
Title of Proposal: C15-003 Midterm Review, Task 10# 55011 I Mine: Crandall Canl:on Mine I 

Permittee: Genwal Resources, Inc. 

Description, Include reason for application and timing required to implement: 

Instructions: If you answer yes to any of the first 8 questions (gray), submit the application to the Sail Lake Office. Otherwise, you may submit it to your reclamation 

DYes o No 1. Change in the size of the Permit Area? acres Disturbed Area? acres D increase D decrease. 

I DYes D No 2. Is the application submitted as a result of a Division Order? DO # 

, DYes D No 3. Does application include operations outside a previously identified Cumulative Hydrologic Impact Area? 

I DYes D No 4. Does application include operations in hydrologic basins other than as currently approved? 
! 
~ DYes D No 5. Does application result from cancellation, reduction or increase of insurance or reclamation bond? 

[ DYes D No 6. Does the application require or include public notice/publication? 

DYes D No 7. Does the application require or include ownership, control, right-of-entry, or compliance information? 

DYes D No 8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 

DYes D No 9. Is the application submitted as a result of a Violation? NOV # 

DYes D No 10. Is the application submitted as a result of other laws or regulations or policies? Explain: 

DYes D No 11. Does the application affect the surface landowner or change the post mining land use? 

DYes D No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2?) 

DYes D No 13. Does the application require or include collection and reporting of any baseline information? 

DYes D No 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 

DYes D No 15. Does application require or include soil removal, storage or placement? 

DYes D No 16. Does the application require or include vegetation monitoring, removal or revegetation activities? 

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

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

DYes D No 19. Does the application require or include certified designs, maps, or calculations? 

DYes D No 20. Does the application require or include subsidence control or monitoring? 

DYes D No 21. Have reclamation costs for bonding been provided for? 

DYes D No 22. Does application involve a perennial stream, a stream buffer zone or discharges to a stream? 

DYes D No 23. Does the application affect permits issued by other agencies or permits issued to other entities? 

X Attach 2 complete copies of the application and maps. 

I rerebycertify that I am a responsible ~fficial of the applicant and that the information contained in this Rediilfe~DY' Oil,' Gas & Mining 
application is true and correct to t?~ st my. information and belief in all respects ~th the laws of Utah in - l,; _ I 
reference to commitmenls, lJ1deri :In r ~~ ~ions, herein. 

~ L-.. v-Karin Madsen - EnQineerinQ Tech - 1-12-16 J 9 2016 lig11"ea - V"I::Ime - Position - Date 
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The current mining and reclamation plan does not meet the state of Utah R645 requirements for 
identification of Interests. The permittee must revise the first page of Chapter 1. It identifies IP A 
as a joint owner of the Crandall Canyon Mine. As the first five pages are clearly out of date, the 
permittee may choose to delete them as the information is located elsewhere in the current MRP. 

Introductory pages that are located in the DOGM copy of the MRP are not in our copy of the 
MRP and are out dated. DOGM needs to remove these introductory pages from their copy to 
eliminate the in{orrilation that is out of date. 

The current MRP does not meet the state of Utah R645 requirements for Violation information. 
The permittee must revise/update the violation information in appendix 1-11. It appears that the 
violation information in the appendix was last updated in November of2009. 

The violation i1,1{orrnation has been updated to include all current violations at the properly. 

The Current Crandall Canyon Mining and reclamation plan does not meet R645 requirements for 
right of entry information. The permittee must revise/update the lease information in the MRP . 
The lease information provided in the Crandall Mining and Reclamation plan needs to be revised 
to reflect the current leases held by the permittee. Section 114 Right of Entry information, 
beginning on page 1-5 as well as the first page of Chapter 1 need to be revised/updated. In 
addition, all maps, figures and plates that depict lease boundaries must be updated. 

Section 114 in Chapter 1 as well as page 1 in Chapter 1 has been edited to reflect most current 
information. All maps, figures and plates have been also been revised. 

The current MRP does not meet R645 requirements for legal description. The Permittee must 
update the legal description beginning on page 1-7 of the MRP the current legal description 
contains leases that have been relinquished by the Permittee. A sch, the permittee must revise 
the legal description. The legal description at a minimum must include all disturbed areas. If the 
permittee chooses to, the legal description can also include dthose leases that are currently held 
by the permittee, however the state of utah rules only require that the legal description include 
areas for which the division of oil gas and mining hold a reclamation bond. All plates and 
figures will also need to be revised to reflect the current permit area. 

Legal description as well as all maps have been revised to reflect the most current lease 
information. 

The current MRP does not address the changes in the mine boundary due to lease 
relinquishments. The permittee needs to update the appropriate drawings in chapter 5 to reflect 
current lease areas. 

Plates in chapter 5 have been updated to reflect the current lease relinquishments. 



The minimum requirements ofR645 are met in the current MRP as the permittee presented a 
clear subsidence plan for protected are, however, subsidence monitoring requirements have been 
met as of2014 and annual subsidence monitoring should be removed from the MRP. Section 
5.25.14 of chapter 5 of the MRP states the annual requirement of vertical and horizontal 
positions of all monitoring points and pins directly over and within the 20 degree angle of draw 
to the mined area surveyed by aerial photography for that specific year. The subsidence 
monitoring that subsidence is substantially complete. Plate 5-5 and 5-5(2) detail the coordinates 
for all subsidence monitoring locations, including monitoring points over areas where the lease 
has been relinquished. The Permittee has submitted updated annual subsidence information 
since 2004 for the south Crandall mine and since 2012 for the east mountain reclaimed slide area. 
As of the 2014 subsidence monitoring report, all monitoring points have not recorded any 
subsidence greater than six inches since 2012. The permittee should amend the MRP to include 
demonstration of subsidence is substantially complete, and will no longer be monitored. 

Monitoring requirements have been met as of December 2015, and no subsidence over 1 foot has 
occurred in the last 5 years .. Mining was idled after the 2007 accident, and mining is anticipated 
to resume after the market improves. Once mining has resumed, subsidence monitoring will 
resume as well. Maps have been revised. 

Please provide the following current information. 

1) Operation and reclamation of the Burma pond is described in chapter 7 appendices D, 
appendix 7-66. Chapter 2 of App. 7-66 states that after soil salvage at the Burma pond is 
completed a final assessment of the volume will be updated in the MRP and a final report will be 
prepared and submitted to the division. The work was completed in 2012. The as-built 
information could not be found within the MRP or in recent annual reports. Please provide the 
as-built report. 

As Built Map is included in the submittal as Plate 5-3. Soil salvage information is included on 
that map. 

2)Chapter 5 of App 7-66 item 2 states that the accumulated depth of sludge will be monitored 
and reported in the annual report and that grab samples of the dried material will be taken every 5 
years or with 7.5 inches of solid waste deposited. This information could not be found in recent 
annual reports. Please provide the required reporting and analyses. 

As per the requirements, sludge is only to be sampled after 5 years, or when accumulated depth 
of sediment reaches 7.5 inches. Construction of Burma Pond was completed on Thursday, 
January Y", 2013. It is not scheduled to be sampled until January 2018, unless the sediment 
reaches 7.5 inches. In 2014, the pond evaporated enough to reveal an accumulated depth of 
approximately 3.5 inches of sediment. In 2015, the pond did not evaporate enough to show a 
total accumulation of sediment. When sediment surveys are done on the ponds, it is the 
surveyor's estimate of what the sediment is while suspended in water, therefore the accumulated 



level is unknown at this time. It is my estimation that sediment levels will be close to 7.5 inches in 
the summer of 20 16, and the sediment will be sampled then. 

3) Provide a reporting of the depth of placement and compaction of sludge. Include sampling 
information iflacement depth met the reqirements of item 2. 

See Above 

The Permittee must remove monitoring wells MW-1 MW-2 MW-6 MW-6a MW-7 MW-8 and 
DH-1 from the water monitoring plan. These in-mine wells are located in a lease that is no 
longer held by the permittee. 

Note added to bottom of monitoring location table stating that the monitoring up the 
underground wells are no longer monitored due to the sealing off of the portals after the 
accident in 2007. Information regarding the wells has been retained for historical reference, as 
Iper Amanda Daniel's recommendation. 

R645-301-731.121 Update Appendix 7-66 ofthe MRP to include the actual operations taking 
place at the Burma Pond, specifically hauling of sludge/water from the water treatment system, 
instead of estimated operations. 

Calculations were done and current operational amounts are not significantly different from 
what is currently in the MRP. Appendix 7-65 Attachment 11. An additional page has been 
created and added as the last page of this attachment showing our current calculations. 

R645-301-731-121It is unclear how much solid material is accumulating at the Burma Pond. 
The submitted quarterly impoundment inspections indicate that between 2013 and 2014 there wa 
no change in the accumulated material levels. Appendix 7-66 estimates that 1.5 inches of 
material will be deposited each year (with hauling rates that are much lower than what is actually 
taking place). This accumulation rate, as well as the estimated life of the Burma Pond should be 
updated to reflect what is currently taking place. 

Changes made to Appendix 7-66. 

The minimum requirements ofR645-301-540 are not met within the current MRP as there is a 
missing reference to the operations and reclamation of the Burma Evaporation Pond and 
treatment plant. Appendix 5-22A is the stand alone reclamation plan for the eadt mountain 
emergency drillpads and access roads and is referenced in chapter 5 section 5.40 so that relevant 
information can be located. The MRP chapter 5 section 5-40 is missing information detailing the 
operation and reclamation of Burma pond and treatment plant to service the mine discharge can 
be found in appendix 7-65 and 7-66. The permittee will amend this section to include the 



relevant directions to additional reclamation plans associated with the Crandall mining 
operations. 

Chapter 5 section 5.40 text has been changed to update the relevant directions to additional 
reclamation plans associated with the operations. 

R645-301-540 The minimum requirements are not met within the MRP as the Burma Pond and 
treatment plant is reaching the end of it's bonding agreement. The MRP within chapter 7 
appendix 7-66 details several various operations and reclamation scenarios as described in items 
one through seven on page 8 of appendix 7-66. Operations within the Burma pond appendix 7-
66 need to be updated as detailed in hydrology deficiencies (above) 

EIS completed updated bonding calculations. They are included in Appendix 5-20. 

R645-301-553 Minimum requirements not met within the MRP due to outdated information 
present in Appendix 7-65 and 7-66 backfilling cost. During reclamation the subsoils or backfill 
material will be laid in 12-18" lifts and compacted through repeated travel of heavy equipment. 
In areas with slopes of less than 30% the subsoil will be ripped to a depth of 18" prior to topsoil 
placement. In areas having an average slope of more than 30%the subsoil will be ripped to a 
depth over 12". The East mountain area has been fully back graded and remains stable as detailed 
in the 2014 annual report. The Burma Pond and treatment plant final reclamation needs to be 
updated to reflect updated operations and life expectancy as addressed in hydro deficiencies 
( above). The water treatment area does not contemplate the volume required to backfill the 
current treatment pond shown on plate 5-3 (PI Updated this map already) to achieve AOC shown 
on plate 5-17. Volumes of the loadout area need to be updated. 

See updated hydro plan in Appendix 7-66 

Please provide documentation (narrative and map) of the interim reclamation measures taken on 
disturbed areas which are not required for continuing operations, along with control of noxious 
weeds in accordance with article 10.2 of SITLA lease 1708 (Appendix 1-16, chapter 5 item 6 
page 9 and item 9 on page 10). 

To ensure permit renewal is processed in a timely manner please revise the timing ofthe 
evaluation described in appendix 7-66 chapter 5 item 5 and 6, page 8 to the midterm permit 
review and please provide said evaluation in response to this review. 

Change made to chapter 5 page 33 

The application does not meet the minimum requirements as the permittee did not submit 
detailed bond information. The division requires an evaluation of the reclamation cost estimate 



• 

during each midterm permit review. This cost estimate is then escalated for 5 years or until the 
next midterm review. In accordance with the requirements it is the permittees responsibility to 
provide detailed estimated cost sheets to support the reclamation cost estimate. 

The permittee must update the unit cost data used in the 2011 midterm permit review reclamation 
cost estimate to 2015 unit costs using RS Means. All comutation sheets for demolition 
earthwork and reveg must be updated and submitted to the division so the division can determine 
the required bond amount needed through 2020. 

The total reclamation cost for the Crandall mine must be escalated from 2015 to 2020 using an 
escalation factor of 1.2%. This escalated cost is rounded to the nearest $1,000 to determine the 
amount of required bond which must be posted with the Division by the Permitee. 

In addition to the line item update the permittee must update relevant Burma Pond and water 
treatment cost quantities to show the updated operations detailed as the current MRP operations 
and bonded amounts do not mach the current site maintenance activities. 

Bonding information was completed and is in Appendix 5-20 



, 

Appendix 1-11 

Violation Information 

Updated through December 31 st 2015 



Crandall Canyon Mine Permit Number 0151032 MSHA ID# 42-01715 

Date Issued Violation Issuing Reason Status Action Taken 
# Agency 

8-19-04 4-49-4-1 DOGM Parking in Forest Tenn Moved Vehicle 

9-13-04 4-49-5-1 DOGM Non Coal Waste Term Moved Waste 

9-8-05 5-49-2-1 DOGM Annual Subsidence Tenn 

10-4-06 10001 DOGM Plugged Culvert Tenn Un Plugged 

9-6-07 10014 DOGM No sed pond inspection Tenn Inspected 

9-10-07 10015 DOGM Plugged Culvert Term Unplugged 

1-14-08 10017 DOGM Gravity Flow From Portals Tenn Stopped Flow 

1-14-08 10016 DOGM Minewater Stored in Pond Tenn Re-Routed Water 

2-6-08 10019 DOGM Failure to Renew Pennit Term Submitted Renewal 

5-28-08 10021 DOGM Plugged Culverts Term Unplugged 

5-28-08 10022 DOGM Failure to Maintain Silt Tenn Cleaned Fences 
Fence 

8-10-09 10044 DOGM No Macroinvertebrate 
Study 

8-10-08 10043 DOGM High Iron Discharge into 
Crandall Creek 

10-29-09 10046 DOGM Failure to Clean Sed Pond 

8-25-10 10065 DOGM Failure to Maintain Sed Term Cleaned Pond 

2-15-11 10073 DOGM Failure to Comply to MRP Tenn 

12-3-12 10099 DOGM Failure to Collect Water Tenn Collected 

12-3-12 10100 DOGM Failure to Replace Equip Tenn Replaced 

3-18-13 10105 DOGM Failure to Maintain Vacated 
Adequate Sed Pond Storage 



MSHA - Mine Violations 

Retrieval System 
as developed by P£JR 

Current Mine Information 
Mine ID: 4202356 

Mine Citations, Orders, and 
Safeguards 

Page 1 of3 

Operator: Genwal Resourees Inc Operator History for Mine 10: 4202356 
Opr. Begin Date: 3/312003 

Mine Name: Princess Mine 

Current Controller: Robert E Murray 

Controller Start Date: 8/912006 

Operator Name 

Genwal Resources Inc 

Begin 
End Date 

Date 

3/3/2003 

Mine Status: NonProducing How do I use this information? Click Here 

Status Date: 9/1112013 

Mined Material: Coal (Bituminous) 

Type of Mine: Underground 

Location: Emery County, UT 

State: UT 

PLEASE NOTE: The information provided by the Mine Data Retrieval System (MDRS) is based on 
data gathered from various MSHA systems. As there may be a lag time in data being entered into those 
systems, there will also be a lag in the reflection of that data on the MDRS. 

Assessment data is not available prior to 111/1995. 

Citations, Orders, and Safeguards 
The CUiTent operator Genwal Resources Inc has been the operator since 3/3/2003 

_ Indicates violations pending hearings, appeals, andlor other actions. 

_ Indicates violations that have not yet been assessed. 

_ These are non-assessable. 

- Assessment Process Overview 

Note: Vacated Citations are not included in any reports on the MDRS. 

Se~llon Proposed 
Conlractor CilalionlOrder Dale Final Date ,1,Honf S& 

Violator Case No. of Standard PenaUy 
lD No. Issued OrderD.te Terminated Order S 

Act ($) 

Amount 
Current 

itationlOrder Paid 
PenaUy 

Status To Date 
($) 

(S) 

Genw81 DB 1
104

(8) I [J~GBBI 176.001 
000378841 311112015 1011312015 3/1 112015 

Resources Inc 

i<Jenwal DB 000378841 311112015 5120/2015 
1

104
(8) I 311112015 [J~~ Closed 81100.001 Resources Inc 

B I [J[B 10000 B 311112015 311112015 Closed 000378841 (8) 100.00 

I I III I Ir-ll II 

http://www.msha.gov/drs/ASPlMineAction.asp 12/412015 



MSHA - Mine Violations Page 2 of3 

!Ocm,iol U I 8462715 1000369590 10116120 14 112812015 1104(3) 110/27120 14 I C II N I -,,31 100.001 Closed 100.00 1100.00 I 
RCS0111ct:slnc ~ LJ~ ~ 

Geownl 0~000350878 14/2/20 14 11512015 104(.) I 4/8/2014 r-:;I~I 392.001 Closed 392.00 
Resources Tnc L..::=-.J .. ~~ 
!Vcllw.l O~ 0003 2014 6118/20141104(,) 114/2/2014 1 C N ru.uru ~ Closed 100.00 100. 
RCSQuc<cs Inc , ~ L::l 
Geow.l B BB GB 8462576 000350878 41212014 1/5/20 15 104(.) 4/2/2014 C I Y ill!illlll 392.00 Closed 
Resources Inc 

Genw.1 B 8~G =====; 8462884 000348068 3/1012014 5/21/2014 104(a) 3/1012014 C N 475 1 b 100.00 Closed 10000 
Resources Inc 

Genw.l I 8462644 000338984 10/29120 13 112212014 10(4
1

()g) 1012912013 ~~~ Closed 112.00 
Resources]nc ~~~ 

laenw.1 O~ 000338984 10/29/20]3 112212014 1104(') I 10/2912013 r-:;I~~ Closed 117.00 
Resources Inc ~ ~~L:J 

laenw.1 0~000329S32 6/2612013 9119120131104(.)17115/2013 r-:;I~~ Closed 
Resources Ina . L..::=-.J ~.~L::l 
Genw.1 EJ B 8 77.1710 8461957 000321723 3/25/2 013 6120120 13 104(n) 3/2512013 C Y 334,00 Closed 
Resources Inc h 

lacnwnl EJ B 8 77 8482347 000321723 312112013 6/20/20 13 104 (a) 3/2112013 C Y Closed 
Resources Inc 

penw.1 8 B' 8 77 8482346 000321723 3/2 112013 6/20/2 013 104(a) 3/21120 13 C Y Closed 
Resources Inc W 

~===9~=~==d!: 

G~Dw.1 08482344 D 3/18/2013 DI103(k) 1 7/3012013 GJE[J/A Non-Assessable 
Resources Inc 

======1 

Genw.1 OEJ461952 000319007 311512013 512312013/ 104(a) 1 311512013 r-:;I~I 263.001'='1263.001/263.001 
Resources ]nc ~~ ~ 

Genw.l 0~00031615S 2/6/20 13 4118/20131104(a)11217120131~ Y ~ 58500'='1585.00r~ 
Re soulccs Jnc ~ ~ ~ .L:J 

Genw.1 8462372 000316158 12/6/2013141l8/20131]04(a)I~~ Y 77 71 Closed QQ 
Resources Inc ~~ ~L.::J 

Genw.l ~0003]402S lI2/20l3 312112013 104(0) 1/23/2013 ~I N 1 75.372~8 100.00 Closed Qr-:J 
Resources[nc ~ ~.. ~~ 

!cleow.l 0~000314025 12119/20 1213121 /20 131104(') 12/1912012 ~ N I~ I Closed r:J1100.001 
Resources Inc ~ ~ ~ 

laenwal 0~000314025 12/19/2 012 312112013 104(.) 1211912012 ~ N 75364(h I Closed QIIOO.oo 1 
Resources Inc ~ ~ ~ 

laenwal B 8 BB I 8461836 000314025 12118/20 12 3/21/2013 104(.) 12/1812012 C N ~ 100,00 Closed 100.00 100.00 
Resources Inc . 

«,w.. '9000"''''1 """"" "',"'" I 'M(.' I,m"", I:l N ""'::n
S 

117.00 r-::ll::lr::l 
Resources Inc Hr----i H ~ r---1HH 

http://www.msha.gov/drs/ASPlMineAction.asp 12/412015 
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MSHA - Mine Violations Page 3 of3 

GeDwol U I 8461912 I'LO=O=02=9=7H=7=04l=6/=2=2/=20=1=2~l=9=/2=0=/2=0=12=H1=1=04=(=a)=:I::=6/=22=1=20=1=2=lp=C==l 1 N I ~I loo.oolL::Jlosed I 100.0011100.00 I 
Resources !nc ~,.. ~~ '-l~ 

Gemval O~000269460 91112011 11117/2011 104(a) ninon C / N 1 77.lIj~~IIOO.OO IQ 
Resources Inc ~ (1. ~~. .~ 

Genwal O~ 000246753 1117/2011 / 3124/2011 104(a) 11712011 C / N 1 77,800'2/~~/100.00 11 100.00 1 
Resources Inc ~ ~~ . 

Genwal O~/OOO2383S9/101712010 12/22/2010 / 104(a) 1 101712010 C ~ 100.00 Closed / 100.00 /~ 
R.esourceslnc ~ ~ . ~ 
IF====l~===~~=====lF===Il====li====l1 104(a) /10/1212010 GJ N lliQQ!l!J 100.0( Closed BB Genwal 

8461220 000238359 101712010 12/22/2010 
Resources Inc 

/104(a) 110/12/2010 GJ N 75.1711·3 

1l=====i~====lP=====lI====IF==9~===91104(a) 110/1212010 GJ~Il==1=00='0=0~F=C=lo=s=ed==l~==91===9 1 
Genw.1 0 8461041 0002289S2 6/22/2010 9/23/2010 / 104(a) / 6123/2010 GJI N I ?7.s%)II~=I=OO='O=O~F=C=lo=s=ed==l~=IO=O=.O=O~~I= 10=0 .. 0=0~1 

Genwal 
8461221 000138359 101712010 12/22/2010 

Resources Inc 

Genwal 
846122 9 101712010 12/22/2010 

Resout ces Inc 

100.0( Closed 100.00 100.00 

Resources Inc 
l=======il======iiF===~~=====l 

Closed 100.00 100.00 
Genw.1 O,-==8=46=1=0=43= ==tipOO=O=2=28=9=S=2

u
=6/=2=2/=20=1=0=li=9=1=23=1=20=1=0=:/ 104(a) 1 6123/2010 C ~ 100.00 Resources Inc F ~ 

Genwal 0 8461040 000228952 6/22/2010 912312010 1104(a)/6123/2010 C N ~ loooe Closed QQ 
Resources Inc ~~ 

:::::."" BEJ "00""'" "TI""W ,.,""'" 1 W"., 1 ""no WeN 1llill b=I=OO=_O=O,!\",=C=l=o=se=d=dBB 

:":~:" .. B[=-J",,,'I .. now 1 ""no" 1'""',1 'M"" C ~GBBEJ 

f;~i~::"'DEJ"oo""~' I·W'"wl'""""" I'"""IB[J, ~I ,"'··18GB 
~:~:~: ... DEJ 00·", .. ,1 ,~'"W 1 '""'''"'' ':~~" BtJtBGBBB 
~~i:"d DEJ 00·"" .. 1 ,m"w I,d,","" I w""IBDtB W"." O.,d '"'". B 
:~;~ ". OEJ .. ,,,,, 00"""" _"W '"""." I W"o' lol:lm ,"0.0, 

Comp.ny ~ ~~~l===~F====~~==9iF==~ 
:::"'00 BE] 000000'" ""now,",""," 1 W"., 1 """"dO OlE '""dO 

Closed 100.00 100.00 

Closed 100.00 100.00 

Scamp 

Excavation 2GQ 8467866 000209127 12/2/2009 212512010 104(a) 12/2/2009 C N Z2J..l2!J 100.00 Closed 100.00 100.00 

rnc 

Genw.1 11.2Q:!:l! 
8467867 000211447 12/2/2009 3125/2010 104(.) 121212009 C N 100.00 Closed 

Resources Inc· (g)jJ) 
100.00 100.00 

® Return to DRS Home page 

http://www.msha.gov/drs/ASPlMineAction.asp 12/412015 
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CHAPTER 1 

LEGAL, FINANCIAL, COMPLIANCE, AND RELATED INFORMATION 

R945-301-112 IDENTIFICATION OF INTERESTS 

112.100 GENW AL Resources, Inc. is a corporation organized and existing under the 
laws of Utah and qualified to do business in Utah. 

112.200 The applicant, GENWAL Resources, Inc. will also be the operator. 

112.220 

112.230 

GENW AL Resources, Inc. 
P.O. Box 910 
East Carbon, Utah 84520 
(435) 888-4000 
David Hibbs - President 

The resident agent of the applicant, GENW AL Resources, Inc., is: 

Karin Madsen 
GENW AL Resources, Inc. 
P.O. Box 910 
East Carbon, Utah 84520 
(435) 888-4000 

GENW AL Resources, Inc. will pay the abandoned mine land reclamation fee. 
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112.300 thru 112.330 Ownership and Control- See Appendix 1-9. 

GENW AL Resources, Inc. is the permittee and operator of the Crandall Canyon and the South 
Crandall Mines. GENW AL Resources, Inc. is a wholly owned subsidiary of ANDALEX 
Resources, Inc. GENW AL Resources, Inc. is a Utah corporation licensed to do business in the 
State of Utah. ANDALEX Resources, Inc, is a wholly owned subsidiary of Uta hAm eric an 
Energy Inc., which in tum is a wholly owned subsidiary of Murray Energy Corporation. 

112.340 

112.350 

112.410 

112.420 

112.500 

See Appendix 1-12 

See Appendix 1-12 

See Appendix 1-12 

See Appendix 1-9 

Surface Owners: 

U.S. Forest Service 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 

GENW AL Resources Inc. 
P.O. Box 1077 
Price, Utah 84501 

Subsurface Owners: 

Bureau of Land Management 
Utah State Office 
136 East South Temple 
Salt Lake City, Utah 84111 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 

1-2 



112.600 

GENW AL Resources Inc. 
P.O. Box 1077 
Price, Utah 84501 

Contiguous Surface Owners: 

u.S. Forest Service 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 

Dick Nielson 
c/o Kris Ligon 
4819 Mandell Street 
Houston, Texas 77006 

Contiguous Sub-Surface Owners: 

Bureau of Land Management 
Utah State Office 
136 East South Temple 
Salt Lake City, Utah 84111 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 
Dick Nielson 
c/o Kris Ligon 
4819 Mandell Street 
Houston, Texas 77006 
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112.700 See Appendix 1-12 

112.800 N/A 

113 Violation Information: 

113.100 

113.120 

113.200 

113.300 

The applicant or any subsidiary, affiliate or persons controlled by or under 
common control with the applicant has not had a federal or state pennit to conduct 
coal mining and reclamation operations suspended or revoked in the five years 
preceding the date of submission of the application. 

The applicant etc. has not forfeited any perfonnance bond or similar security. 

Not applicable 

A listing of violations received by the applicant in connection with any coal 
mining and reclamation operation during the three year period preceding the 
application date is provided in Appendix 1-11. MSHA numbers for the operations 
can be found in Appendix 1-12. There have been no unabated violations or 
cessation orders issued to any affiliated companies during the previous three 
years. 

113.400 N/A 

1-4 



114 RIGHT OF ENTRY INFORMATION 

114.100 Applicant bases its legal right to enter and begin underground mining activities in 
the permit area upon the following: 

• Federal Coal Lease U-54762, issued to GENWAL on December 1, 1986, is currently 
owned by Andalex and IP A. Andalex has undivided 100% interest as tenants in common 
of all leases previously under GENW AL's sole ownership (Andalex Resources, Inc has 
now assumed all leases or portions of the leases previously held by NEICO through the 
purchase and transfer of those rights to GENW AL Resources, Inc. effective 1111/95). 

Federal coal lease UTU-78953 (also known as the South Crandall tract) was acquired in 
June 2003. (Refer to Appendix 1-13) 

• A 40 acre parcel ofthe SITLA Millfork Lease was subleased from PacifiCorp in 
February, 2004. (Refer to Appendix 1-14). On July 11, 2011 the SITLA Milfork Lease 
(ML-48258) reverted to the United States Department ofthe Interior and became Federal 
Lease UTU-88554, still leased by Pacificorp. The same 40 acre parcel was subleased 
from Pacificorp. In September 2011, Andalex filed for an assignment ofthis parcel as a 
separate lease. Effective January 1, 2013 this 40 acre parcel was assigned Federal Lease 
number UTU-88990, with Andalex Resources holding 100% undivided interest. 

In December, 2004 the BLM issued a decision to approve Federal Lease UTU-68082, to 
include an additional 120 acres. (Refer to Appendix 15-A.) The approval became 
effective in the early part of 2005 (Refer to Appendix 1-15). 

The present Owner (Andalex) base their legal right to enter and continue underground 
mining activities in the permit area upon the following documents and the NEICO/Andalex sales 
contract: 

Federal Coal Lease Assignments 

Federal Coal Lease U-54762 was issued to Genwal Coal Co. on December 1, 1986 and 
was assigned to the previous Joint Owners (NEICO and IPA) on July 11, 1991. NEICO's 
interest was assigned to ANDALEX on January 11, 1995. GENWAL Resources relinquished 
this coal lease as of April 1, 2011. See Plate 1-2. 

Federal Coal Lease SL-62648, was assigned to the previous Joint Owners (NEICO and 
IPA) on July 11, 1991. NEICO's interest was assigned to ANDALEX on January 11, 1995. 
GENWAL Resources relinquished this coal lease as of April 1, 2011. See Plate 1-2. The Special 
Use Permit for the Sediment Pond is still in effect. 
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Federal Coal Lease UTU-68082, was assigned to the previous Joint Owners (NEICO and 
IPA) in March, 1994. NEICO's interest was assigned to ANDALEX on January 11,1995. 
GENWAL Resources relinquished this coal lease as of April 1, 2011. See Plate 1-2. 

State Coal Lease Assi2nments 

Utah State Coal Lease ML-21568, was assigned to the previous Joint Owners (NEICO 
and IPA) on July 11, 1991. NEICO's interest was assigned to ANDALEX on January 11, 1995. 
GENWAL Resources relinquished this coal lease as of December 19,2011. See Plate 1-2. 

Utah State Coal Lease ML-21569, was assigned to the previous Joint Owners (NEICO 
and IPA) on July 11, 1991. NEICO's interest was assigned to ANDALEX on January 11, 1995. 
GENWAL Resources relinquished this coal lease as of December 19, 2011. See Plate 1-2. 

Copies of the Assignments are included in Appendix 1-1. 

Forest Service Special Use Permit Assignments 

Special Use Permit, 1.5 acres, 150 x 400 ft adjacent to the eastern boundary of 
GENW AL's Federal Coal Lease SL-062648 for construction ofthe Sediment Pond. (See 
Appendix 1-3) 

Special Use Permit, .10 acres located in Section 6, SW quarter NE quarter T16S R 7E 
SLBM for the Trailhead parking and snow storage. (See Appendix 1-3). 

Special Use Permit, 1.4 acres for stockpiles 1, 2, 3 and 4 dated 8/17/87 (See Appendix 1-
3) 

Road Use Permit Assignment for F.S. No. 50248 road issued May 21, 1981 by the 
United States Forest Service (Appendix 1-2). 

It should be noted that throughout this Mining and Reclamation Plan the combined area 
of Federal Lease UTU-78953 and UTU-88990 are collectively referred to as the South Crandall 
lease area, the South Crandall tract, the South Crandall mining area, and similar such terms. 

Emer2ency Drillholes and Access Roads 

On August 6, 2007, the active mine workings in Main West barrier pillar section 
collapsed trapping six miners underground. In an emergency attempt to rescue these men a 
number of boreholes were drilled from the surface of East Mountain down to the underground 
workings (see Plate 1-1). Due to the emergency nature of this rescue operation all surface 
construction for the drillpads and access roads was done under the emergency provisions of the 
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various surface management regulations. The Forest Service, BLM, SITLA and the Division all 
granted verbal authority to proceed in a cooperative effort to not hinder the rescue attempts. Due 
to the emergency nature of the operation no formal rights-of-entry were granted for the areas of 
surface disturbance. On August 30, MSHA officially called off the rescue effort. Reclamation of 
drill pads and access roads began shortly thereafter. Refer to Appendix 5-22(A) for the 
addendum to the reclamation plan for the East Mountain drillpads and access roads. This plan 
includes a more complete description of activities and land management issues involving this 
rescue attempt. 

SITLA Special Use Lease #1708, Burma Evaporation Basin 

This Special Use Lease is located in lower Huntington Canyon, and is the site ofthe 
Burma evaporation pond. Refer to Plate 1-lA for location. Refer to Appendix 1-16 for right-of­
entry information. Refer to Appendix 7-66 for details of the evaporation basin facility. 

PERMIT LEGAL DESCRIPTION 

The permit area is located and described as follows: 

PARCEL 

FEDERAL LEASE U-78953 

FEE SURFACE AND COAL 
(Dellenback) 

FEDERAL LEASE UTU-88990 

ACREAGE 

880.00 

160.00 

40.0 

FOREST SERVICE SPECIAL USE AREAS: 
1-7 

LEGAL DESCRIPTION 

T 16 S, R 7 E 

Section 4: W~SWY<I 

S~SWY<lNWY<I 

Section 5: SEY<I 
S~SEY<lNEY<I 

Section 8: E~ 

NEY<lNWY<I 
S~NWY<I 

Section 9: NWY<I 

T 16 S, R 7 E 

Section 5: SWY<I 

T 16 S, R 7 E 

Section 8: NWY<lNWY<I 



(all in T 16 S, R 7 E) 

SEDIMENT POND (7/28/83) 
SWY<lSWY<lSEY<lNWY<I, 

TOPSOIL PILE #1 (8/17/87) 
SE Y<lSE Y<lSE Y<lNWY<I, 

TOPSOIL PILE #2 (8/17/87) 
SW Y<lNW 14 SE14NE 14, 

TOPSOIL PILE #3 (8/17/87) 
NW14NW14 SE Y<lNW 14 , 

TOPSOIL PILE #4 (8/17/87) 
SWY<lSWY<lNE 14NW14 

SITLA SPECIAL USE LEASE* 
(Bunna Evaporation Basin) 

TOTAL PERMIT AREA 

1.5 Section 5: located within 

0.2 Section 5: located within 

0.2 Section 5: located within 

0.5 Section 4: located within 

0.5 Section 4: located within 

7.32 T 17 S, R 8 E 
Section 5: located within Lot 6 

1090.22 

* For complete legal description of Bunna Pond, refer to Appendix 1-16 

The right to continue underground mining operations will apply to the property attached hereto as 
Appendix 1-1. 

The surface facility area and pennit area is not within 300 feet of any occupied dwelling 
and is not subject to the prohibitions or limitations of the State and/or Federal Regulations. 

AREA 

Minesite 

Minesite 

Topsoil Pile #1 

GENWAL DISTURBED ACREAGE 

LOCATION ACRES 

NW1I4 of Sec 5 (1) 7.778* 

SW1I4 of Sec 5 (1) 6.086 

NW1I4 of Sec 5 (1) 0.2 
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PARCEL 

Federal Lease UTU-54762 

Dellenbach Fee 

FS Special Use Pennit 



Topsoil Pile #2 

Topsoil Pile #3 

Topsoil Pile #4 

Rescue Drillholes 

Rescue Drillholes 

SITLA Rescue Road 

Bunna Evaporation Basin 

TOTAL 

Notes: (1) 
(2) 
(3) 
(4) 

TI6S, R7E 
TI5S, R6E 
TI6S, R6E 
TI7S, R8E 

NE1/4 of Sec 5 (1) 

NW1I4 of Sec 4 (1) 

NE1I4 of Sec 4 (1) 

SE1I4 of Sec 35 (2) 

NE1I4 of Sec 2 (3) 

EI12 of Sec 2 (3) 

Lot 6 of Sec 5 (4) 

34.47 

0.2 FS Special Use Pennit 

0.5 FS Special Use Pennit 

0.5 FS Special Use Pennit 

2.27 Federal Lease UTU-68082 

5.64 State Lease ML-21568 

3.98 State Lease ML-21568 

7.32 SITLA Special Use Lease 
1708 

* Includes all areas within "pennitted" disturbed area. Not all acreage is presently disturbed. 
See Figure 8C. 
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115 STATUS OF UNSUITABILITY CLAIMS 

All available information concludes that the proposed permit area is not within an area 
designated as unsuitable for underground mining activities ( refer to Appendix 1-7). The map 
required to be maintained by the regulatory authority under 7 64.25(b), does not indicate this 
permit area as unsuitable for underground mining. The regulatory authority has also stated that 
this area is not under study for designation in an administrative proceeding. The permit area is 
located in the Wasatch Plateau as described in the following, "Known Recoverable Coal 
Resource Area", as indicated in the San Rafael Planning Area Management 

Framework Plan, published in July 1979, by the United States Department of Interior, Bureau of 
Land Management. Pages 43 and 44 ofthat publication, copies of which are included with this 
application and found at the end of this chapter as Appendix 1-6, indicate that none of the 
acreage in the KRCRA was determined to be unsuitable for underground mining. In addition, the 
Land Management Plan, Ferron-Price Planning Unit, Manti-La Sal National Forest, published in 
May 1979, by the United States Department of Agriculture, Forest Service, Intermountain 
Region. The Forest Service has stated that this permit area, which is included in the Section A3 
minable coal area of this publication, will not be considered unsuitable for leasing or mining. 
Page 149 ofthe document is included with this application as Appendix 1-7. 

The applicant was notified of a public hearing scheduled for June 2, 1981, at 3:00 p.m. in 
Huntington, Utah, at the Senior Citizens Center. An officer of GENW AL was present at the 
hearing. The public hearing dealt with the proposed mining activities of the Crandall Canyon 
Mine within 100 feet of a public road (Forest Service Development). The USFS has issued a 
Special Use Permit for the Crandall Canyon Mine and accepts that the operation will occur 
within 100 feet of the Forest Service Development road. 

The surface facility area and permit area is not within 300 feet from any occupied 
dwelling and is not subject to the prohibitions or limitations of State andlor Federal Regulations. 

The area to be included in the Incidental Boundary Change (IBC) is immediately adjacent 
to the current permit area. Since mining in the IBC will be primarily first mining (longwall setup 
entries and barrier pillars), no surface impacts are expected to occur. Protection ofthe resources 
in this IBC are provided under the Mining and Reclamation Permit as well as state and federal. 
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116 PERMIT TERMS 

The applicant requests a permit term of five years from the date of approval, however 
mining activities will continue longer than five years if the coal becomes available and feasible to 
mine. The starting and termination dates in one year increments is shown on Plate 5-2. The 
horizontal extent of the underground mine workings is also shown. GENW AL will commit to 
comply with all applicable standards during times of temporary and permanent cessation of 
operations. Further discussion may be found in Chapter 5, Engineering. 
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117 INSURANCE, PROOF OF PUBLICATION 

117.100 Insurance 

A Certificate of Liability Insurance is included in Appendix 1-10. 

117.200 Proof of Publication 

A copy of the newspaper advertisement of the application for a renewal of Crandall 
Canyon Mine permit was included in the permit package, as required under R645-300-121.100. 
Also, a copy ofthe newpaper advertisement for the permit amendment to install a culvert in 
Crandall Canyon has been included. See Appendix 1-8 for both copies. 

118 FILING FEE 

This permit application to conduct coal mining and reclamation operations pursuant to 
the State Program was accompanied by a fee of$5.00. 

120 APPLICATION FORMAT AND CONTENTS 

This application is structured based on the R645 regulations of the Division of Oil, Gas, 
and Mining. The chapter divisions in the application are based on the different sections of the 
R645 regulations. Each section of the application is based on the corresponding sections of the 
GENERAL CONTENTS ofthe R645 regulations. 
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123 VERIFICATION OF APPLICATION 

I hereby certify that I am a responsible official (Resident Agent) of the applicant (Andalex 
for GENWAL Resources, Inc.) 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 obligations, herein 

Signed - N arne - Position - Date 

Subscribed and sworn to before me this_ day of ___ , 20_ 

Notary Public 

My commission Expires: ____ ,20_) 

Attest: STATE OF _______ ) ss: 

COUNTY OF ------ ) 

1-13 



CHAPTER 1 

LEGAL, FINANCIAL, COMPLIANCE, AND RELATED INFORMATION 

R945-301-112--- IDENTIFICATION OF INTERESTS 

112.100--

112.2001--

112.220,--

GENW AL Resources, Inc. is a corporation organized and existing under 
the 
laws of Utah and qualified to do business in Utah. 

The applicant, GENWAL Resources, Inc. will also be the operator. 

- ----------G E N W A L 
Resources, Inc. 

P.O. Box 910 
East Carbon, Utah 84520 

(435) 888-4000 
David Hibbs - President 

The resident agent of the applicant, GENW AL Resources, Inc., is: 

Da"id IIibbsKarin Madsen 
GENW AL Resources, Inc. 
P.O. Box 910 
East Carbon, Utah 84520 
(435) 888-4000 

112.230'-- GENW AL Resources, Inc. will pay the abandoned mine land 
reclamation fee. 
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112.300 thru 112.330---_0wnership and Control- See Appendix 1-9. 

GENWAL Resources, Inc. is the pennittee and operator of the Crandall Canyon and the South 
Crandall Mines. GENW AL Resources, Inc. is a wholly owned subsidiary of ANDALEX 
Resources, Inc. GENW AL Resources, Inc. is a Utah corporation licensed to do business in the 
State of Utah. ANDALEX Resources, Inc, is a wholly owned subsidiary ofUtahAmerican 
Energy Inc., which in turn is a wholly owned subsidiary of Murray Energy Corporation. 

112.340 

112.350 

112.410 

112.420 

112.500 

See Appendix 1-12 

See Appendix 1-12 

See Appendix 1-12 

See Appendix 1-9 

Surface Owners: 

U.S. Forest Service 
Manti-La Sal National Forest 
599 West Price River Drive 
Price, Utah 84501 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 

GENW AL Resources Inc. 
P.O. Box 1077 
Price, Utah 84501 

Subsurface Owners: 

Bureau of Land Management 
Utah State Office 
136 East South Temple 
Salt Lake City, Utah 84111 

School and Institutional Trust 
Lands Administration 
355 West North Temple, Suite 400 
Salt Lake City, Utah 84180-1204 

1-2 



114 RIGHT OF ENTRY INFORMATION 

114.100 Applicant bases its legal right to enter and begin underground mining activities in 
the permit area upon the following: 

• Federal Coal Lease U-54762, issued to GENWAL on December 1, 1986, is currently 
owned by Andalex and IP A. IrA and Andalex have~ undivided 5B% 100% interest as 
tenants in common of all leases previously under GENW AL's sole ownership (Andalex 
Resources, Inc has now assumed all leases or portions of the leases previously held by 
NEICO through the purchase and transfer of those rights to GENW AL Resources, Inc. 
effective 1Ill/95k 

• Federal coal lease UTU-78953 (also known as the South Crandall tract) was acquired in 
June 2003. (Refer to Appendix 1-13) 

• A 40 acre parcel of the SITLA Millfork Lease was subleased from PacifiCorp in 
February, 2004. (Refer to Appendix 1-14). On July 11 . 2011 the SITLA Milfork Lease 
(ML-48258) reverted to the United States Department of the Interior and became Federal 
Lease UTU-88554. still leased by PacificoQ). The same 40 acre parcel was sublea ed 
£i.-om Pacificorp. In September 2011, Andalex filed for an assignment of this parcel as a 
separate lease. Effective January 1. 2013 this 40 acre parcel was assigned Federal Lease 
number U U-88990, with Andalex Resources holding 100% undivided interest. 

• In December, 2004 the BLM issued a decision to approve Federal Lease UTU-68082, to 
include an additional 120 acres. (Refer to Appendix 15-A.) The approval became 
effective in the early part of 2005 (Refer to Appendix 1-15). 

The present fuint-Owners (Andalex and IrA) base their legal right to enter and continue 
underground mining activities in the permit area upon the following documents and the 
NEICO/ Andalex sales contract: 

Federal Coal Lease Assi~nments 

Federal Coal Lease U-54762 was issued to Genwal Coal Co. on December 1,1986 and 
was assigned to the previous Joint Owners (NEICO and IPA) on July 11, 1991. NEICO's 
interest was assigned to ANDALEX on January 11,1995. GENWAL Resources relinquished 
this coal lea e as of April 1, 2011 . Se Plate 1-2. 

Federal Coal Lease SL-62648, was assigned to the previous Joint Owners (NEICO and 
IPA) on July 11,1991. NEICO's interest was assigned to ANDALEX on January 11, 1995. 
GENWAL Resources relinquished tins coal lease as of April 1. 2011. See Plate 1-2. The Special 
Use Permit for the Sediment Pond is still in effect. 
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Federal Coal Lease UTU-68082, was assigned to the previous Joint Owners (NEICO and 
IPA) in March, 1994. NEICO's interest was assigned to ANDALEX on January 11,1995. 
GENW AL Resources relinquished this coal lea e as f Amil 1, 201 1. See Plate 1-2. 

State Coal Lease Assignments 

Utah State Coal Lease ML-21568, was assigned to the previous Joint Owners (NEICO 
and IPA) on July 11, 1991. NEICO's interest was assigned to ANDALEX on January 11, 1995. 
GENWAL Resources relinquished this coal lease as of December 19,2011. See Plate 1-2. 

Utah State Coal Lease ML-21569, was assigned to the previous Joint Owners (NEICO 
and IPA) on July 11, 1991. NEICO's interest was assigned to ANDALEX on January 11,1995. 
GENWAL Resources relinquished this coal lease as of December 19, 2011. See Plate 1-2. 

Copies of the Assignments are included in Appendix 1-1. 

Forest Service Special Use Permit Assignments 

Special Use Permit, 1.5 acres, 150 x 400 ft adjacent to the eastern boundary of 
GENWAL's Federal Coal Lease SL-062648 for construction of the Sediment Pond. (See 
Appendix 1-3) 

Special Use Permit, .10 acres located in Section 6, SW quarter NE quarter T16S R7E 
SLBM for the Trailhead parking and snow storage. (See Appendix 1-3). 

Special Use Permit, 1.4 acres for stockpiles 1, 2, 3 and 4 dated 8/17/87 (See Appendix 1-
3) 

Road Use Permit Assignment for F.S. No. 50248 road issued May 21, 1981 by the 
United States Forest Service (Appendix 1-2). 

It should be noted that throughout this Mining and Reclamation Plan the combined area 
of Federal Lease UTU-78953 and the SITLAfPacifiCorp suble,lSeUTU-88990 are collectively 
referred to as the South Crandall lease area, the South Crandall tract, the South Crandall mining 
area, and similar such terms. 

Emereency Drillholes and Access Roads 

On August 6, 2007, the active mine workings in Main West barrier pillar section 
collapsed trapping six miners underground. In an emergency attempt to rescue these men a 
number of boreholes were drilled from the surface of East Mountain down to the underground 
workings (see Plate 1-1). Due to the emergency nature of this rescue operation all surface 
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construction for the drillpads and access roads was done under the emergency provisions of the 
various surface management regulations. The Forest Service, BLM, SITLA and the Division all 
granted verbal authority to proceed in a cooperative effort to not hinder the rescue attempts. Due 
to the emergency nature of the operation no formal rights-of-entry were granted for the areas of 
surface disturbance. On August 30, MSHA officially called off the rescue effort. Reclamation of 
drill pads and access roads began shortly thereafter. Refer to Appendix 5-22(A) for the 
addendum to the reclamation plan for the East Mountain drillpads and access roads. This plan 
includes a more complete description of activities and land management issues involving this 
rescue attempt. 

SITLA Special Use Lease #1708. Burma Evaporation Basin 

This Special Use Lease is located in lower Huntington Canyon, and is the site of the 
Burma evaporation pond. Refer to Plate 1-1A for location. Refer to Appendix 1-16 for right-of­
entry information. Refer to Appendix 7-66 for details of the evaporation basin facility. 
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PERMIT LEGAL DESCRIPTION 

The pennit area is located and described as follows: 

PARCEL ACREAGE LEGAL 
DES CRIPTJONP ARCEL ACREAGE LEGAL DESCRIPTI 

FEDERALLEASE HU~-6~8B08~2~--~2~9~79~.4~9r--------+T,I~5~S~, R~6~E 

Section 25 . S 72 
Section 26. S 72 
Section 35. ALL 

T 15 S R7E 

Section 30. Lots 7-]2 

Section 31. Lots 1-12 
NE 7a 
N7SSE7a 
SV{7~SE7a 

T16S, R6E 

Section 1. Lots 1-12 
SW7a 

T16S R7E 

Section 6. Lots 2-4 
SW~NE7a 

MODIFICATION TO U-68082 120.00 T15S R7E 
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117 INSURANCE, PROOF OF PUBLICATION 

117.100 Insurance 

A Certificate of Liability Insurance with Andalex and IrA is included in Appendix 1-10. 

117.200 Proof of Publication 

A copy of the newspaper advertisement of the application for a renewal of Crandall 
Canyon Mine permit was included in the permit package, as required under R645-300-121.1 00. 
Also, a copy of the newpaper advertisement for the permit amendment to install a culvert in 
Crandall Canyon has been included. See Appendix 1-8 for both copies. 

118 FILING FEE 

This permit application to conduct coal mining and reclamation operations pursuant to 
the State Program was accompanied by a fee of $5.00. 

120 APPLICATION FORMAT AND CONTENTS 

This application is structured based on the R645 regulations of the Division of Oil, Gas, 
and Mining. The chapter divisions in the application are based on the different sections of the 
R645 regulations. Each section of the application is based on the corresponding sections of the 
GENERAL CONTENTS ofthe R645 regulations. 
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CHAPTERS 

ENGINEERING 

5.10 Introduction 

This chapter will present the Operation Plan, Reclamation Plan, Design criteria, and 
Performance standards which will affect the mining operations of the Crandall Canyon Mine. The 
facilities and structures have been and/or will be designed in such a way to minimize the potential 
impacts of mining operations at the mine site. 

5.11 General Requirements 

The methods, calculations, maps, plans, and cross-sections pertinent to the operations ofthe 
Crandall Canyon Mine Facilities and subsequent reclamation operations are presented in the 
following sections. These designs are required to comply with the design within the R64S-301-S00 
regulations. 

5.12 Certification 

All maps, cross-sections, designs, and plans, as required will be prepared by or under the 
direction of and certified by a professional engineer or land surveyor. 

5.13 Compliance with MSHA Regulations and MSHA Approvals 

As required by MSHA, the surface of the mine site is inspected on a quarterly basis, as 
mandated by law, and on spot inspections as deemed necessary by the governing agency. All mine 
openings are inspected on a quarterly basis and/or more often if deemed necessary by MSHA. 
GENW AL will comply with the requirements of both DOGM and MSHA regarding these facilities. 

5.14 Inspections 

All engineering inspections, except those described under R64S-301-S14.330, will be 
conducted by a registered professional engineer or other qualified professional specialist under the 
direction ofthe professional engineer. 
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The existing sedimentation pond will be inspected by a professional engineer or a qualified 
person under the supervision of a professional engineer on an annual basis. The inspection report, 
see Figure 5-1, will be certified by the professional engineer and be provided to the Division as part 
of the annual report. 

Quarterly inspections will be performed by a qualified person for appearance of structural 
weakness and other hazardous conditions, as specified in R645-301-330. 

CERTIFICATION REPORT 

On ,199_, an inspection of GENW AL Resources sedimentation pond number 1 revealed 
the following: 

A. The pond has been constructed and maintained in accordance with the approved plan. 

B. The pond's embankment appeared sound with no signs of instability or hazardous 
conditions. 

C. The water evaluation was __ feet. The water depth was ___ feet. 

D. The existing storage capacity is acre-feet which is greater than/less than 
3.988 acre-feet required by the Mining and Reclamation plan. 

E. The pond is inspected quarterly for signs of structural weakness or problems. 

F. Comments and Remarks ____________________ _ 

I have performed the above inspection on this pond to comply with R645-301-514 and do 
hereby certify the inspection to be a true and accurate representation of the pond at this time. 

Signature 

Date 
Figure 5-1. Certification Report Form. 
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SEDIMENTATION POND INSPECTION REPORT * 

DECANT CONTROL 
DATE TIME LEVEL DISCHARGE DEVICE DIKE INSPECTED BY 

* Note any appearances of instability, structural weakness, and other hazardous conditions; and 
change in piezometer readings. 

Figure 5-2. Sedimentation Pond Inspection Report Form. 
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The Sedimentation Pond Inspection Report Fonn is used to record infonnation from each 
inspection and is located at the mine site. 

5.15 Reporting and Emergency Procedures 

5.15.10 Reporting a Slope Failure 

At any time a slope failure occurs which may have a potential adverse effect on public, 
property, health, safety, or the environment, GENW AL will notify the Division promptly of the 
problem and of any remedial measures planned to correct the problem. If any examination or 
inspection of the sedimentation pond discloses that a potential hazard exists, the Division will be 
notified by the fastest available means of the hazards and of the remedial measures to correct such 
hazards. GENW AL will comply with any remedial measures requested by the Division and agreed 
upon by the operator. 

5.15.20 Impoundment Hazards 

If any examination or inspection discloses th~t a potential hazard exists, GENW AL will 
promptly infonn the Division ofthe finding and of the emergency procedures fonnulated for public 
protection and remedial action. If adequate procedures cannot be fonnulated or implemented, the 
Division will be notified immediately. 

5.15.30 Temporary Cessation 

In the event of a temporary cessation of mining operations, as defined by the Division, 
GENW AL will notify the Division as soon as possible. GENW AL will effectively support and 
maintain all surface access openings to the underground operations, and secure surface facilities in 
areas in which there would be no current operations but operations would resume under an approved 
pennit. 

Before temporary cessation of coal mining and reclamation operations for a period of30 days 
or more, or as soon as it is known that a temporary cessation will extend beyond 30 days, GENW AL 
will submit to the Division a notice of intention to cease or abandon operations. This notice will be 
as required by R645-301-515.321. 

5.20 Operation Plan 

This section presents the operations plan for the Crandall Canyon Mine. 
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5.21 General 

This section presents a description of the plan for operation of the pennit area, including 
descriptions of previously mined and presently mined areas, surface and subsurface facilities, land 
owner and right-of-way maps, pennit area maps, and other feature maps which apply. 

5.21.11 Previously Mined and Presently Mined Areas 

Plates 5-1 and 5-2 show the location and extent of past and present underground mining 
operations. 

5.21.12 Existing Surface and Subsurface Facilities and Features 

The location of surface and subsurface man-made features within, passing through, or 
passing over the proposed pennit area are combined on Plates 5-3, 7-5 and 7-5A. Other detailed 
plans are as shown on Plate 5-4 (In Mine Sump), Plate 2-2 (Top Soil Storage Piles), Plate 5-6 (Truck 
Loadout Facility), Plate 5-7 (Rock Dust Silo), Plate 5-8 (Electrical Substation), and Plates 7 -4A and 
7-6A (Sedimentation Pond Details and Cross-Sections). 

The design and details for the USFS road within the pennit area are shown on Plate 5-19, 
sheet 5 of9 (Concrete Turnaround), sheet 6 of9 (Layout of the USFS road), sheet 7 of9 (Gabion 
Wall), sheet 8 of9 (Rock Wall Details), and sheet 9 (Upper Parking Area). 

5.21.13 Landowners and Right-of-Entry and Public Interest Maps 

The landowners of record both surface and subsurface, included in or contiguous to the 
pennit area are shown on Plate 1-1. The pennit area on which GENW AL has the legal right to enter 
is shown on Plate 5-2. 

Appendix 1-1, 1-2, 1-3, 1-4, 1-5 and 1-13 shows the legal right ofthe applicant to enter and 
conduct coal mining and reclamation operations, and the measures to be used to ensure that the 
interests of the public and landowners affected are protected under R645-103-234. 

GENW AL has included the entire T 16 S, R 7 E, SWII4 of section 5 in the pennit area. 
GENW AL owns in fee (surface and coal) the entire SWII4 of section 5, which was previously 
known as the Dellenbach property. GENW AL acquired the property from ARCO. Previously, only 
a small portion ofthe SWI/4 of section 5 had been included in the pennit area. Expansion of the 
surface facility area requires the inclusion of this fee section within the pennit area boundary. 
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GENW AL is requesting an Incidental Boundary Change in order to mine a long, narrow 
block of coal adjacent to projected longwall panels in Section 2, T. 16 S., R. 6 E. This block 
contains about 40,000 tons of federal coal that would not otherwise be mined. An Incidental 
Boundary Change would allow for maximum recovery of the coal reserves by allowing the longwall 
setup entires and panels to be moved westward but, in no case, would the longwall panels extend 
into the 22 degree angle projected downward from the surface expression of the Joe's Valley Fault. 
The amending the permit boundary would include approximately 50 acres in T 16 S, R 6 E as the 
Incidental Boundary Change area. Refer to Plates 1-1 and 5-2 for GENWAL's existing lease area 
and the Incidental Boundary Change Area. This addition would allow GENW AL to mine additional 
coal reserves located on the eastern edge of sections 3 and 10 from their proposed underground 
workings in section 2 thus optimizing the coal reserves in this area. This coal would not be mineable 
from the west due to the Joes's Valley fault, nor from the north or south because oflimited access. 

GENWAL will obtain a coal right-of-way (application has been submitted) from the BLM 
in order to extend the longwall panels up to the western boundary of section 2. By extending the 
longwall panels to the western edge of section 2, a total of approximately 300,000 additional tons 
could be mined in this area of the mine. The Incidental Boundary Change area would consist of first 
mining only. The right-of-way would accommodate the setup rooms and barrier pillars for the 
longwall panels allowing the panels t? be extended to the western boundary of section 2. The legal 
description for the area included in the Incidental Boundary Change is as follows: 

T. 16 S., R. 6 E. Section 3 

Section 10 

E1I2 EII2 SE1/4 NE1I4 
EII2 EII2 NE1I4 SE1I4 
E1/2 SE1I4 SE1/4 

NE1I4 NE1I4 NE1I4 

TOTAL 

Refer to Plate 5-2 for mine projections in the mc area. 

10 acres 
10 acres 
20 acres 

10 acres 

50 acres 

GENW AL acquired federal lease UTU-78953 (South Crandall tract) on June 2003 (refer to 
Appendix 5-24 for right of entry information.) Lease UTU-78953 is described as follows: 

T. 16 S., R. 7 E. Section 4 

Section 5 

Section 8 

Section 9 

W1/2 SW1/4, 
S1I2 SWII4 NW1/4 
SE1I4 
SII2 SE1/4 NE1/4 
E1/2 
NE1I4 NW1I4 
S1/2 NW1I4 
NW1/4 

TOTAL 
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80.00 acres 
20.00 acres 
160.00 acres 
20.00 acres 

320.00 acres 
40.00 acres 
80.00 acres 
160.00 acres 

880.00 acres 



GENW AL Resources acquired the SITLNPacifiCorp sublease in February 2004 (Refer to 
Appendix 1-14 for right-of-entry information.) This sublease is described as follows: 

T. 16 S., R. 7 E. Section 8 NW~NW~ 40.00 acres 

GENW AL Resources acquired the Nielson Fee Lease in April 2004 (Refer to Appendix 1-15 
for right-of-entry information.) This sublease is described as follows: 

T. 16 S., R. 7 E. Section 8 SW~ 160.00 acres 

It should be noted that throughout this Mining and Reclamation Plan the combined area 
(1080 acres) of Federal Lease UTU-78953, the SITLNPacifiCorp sublease and the Nielson Fee 
Lease is collectively referred to as the South Crandall lease area, the South Crandall tract, the South 
Crandall mining area and other similar terms. 

GENWALResources acquired the modification of Federal Lease U-68082 in February, 2005. 
(Refer to Appendix 1-15 for right of entry information.) This modification is described as follows: 

T.15S., R. 7 E. Section 32 W~NW~ 

NW~SW~ 

80.00 acres 
40.00 acres 

Total 120.00 acres 

The Forest Service and GENW AL have agreed to than arrangement whereby a certain portion 
of the trailhead parking lot can be utilized for GENWALl employee parking under the terms ofthe 
existing special use permit. To facilitate the flow of public traffic in and out of the trailhead, 
GENW AL will construct a barricaded exit from the trailhead out through the existing material 
storage area. This exit will be kept clear of materials, supplies, vehicles and all other potential 
obstructions so that the public will have unimpeded egress from the trailhead parking area at all 
times. Employee parking will be restricted to those designated areas as shown on the drawing in 
Appendix 5-26, so that a 30' wide area along the perimeter ofthe parking lot is maintained for public 
parking and run-around. Within this perimeter parking area no employee parking will be allowed. 
Signs will be installed to delineate the appropriate designated parking areas. Under the terms ofthe 
existing Forest Service special use permit GENW AL will continue to utilize the perimeter area of 
parking lot for snow storage during the winter months when the public no longer uses the trailhead. 

To provide for better utilization ofthis area the trailhead will be expanded slightly, by less than 0.01 
acres, by removing an irregular part ofthe bank at the upper end of the lot. (Refer to Appendix 5-
26). Within this area of excavation topsoil will be salvaged and stockpiled in accordance with the 
approved reclamation plan. A minimum of 24" of topsoil/subsoil will be salvaged and stored at 
topsoil pile #4 located at the mouth of Crandall Canyon. A minimum of 32 cubic yards of topsoil 
material will be salvaged from this bank. Any additional material below the top 24" which, based 
on visual observation, appears to be suitable growth medium will also be salvaged. Once this 
additional topsoil material has been placed on the existing storage pile it will be re-vegetated as 
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required by the Forest Service special use pennit. The newly created slope-bank at the trailhead will 
be re-seeded with a final-reclamation seed mix, exclusive of any clover and/or alfalfa. 
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5.21.14 Mine Maps and Permit Area Maps 

Plate 1-1 shows leases ofthe existing pennit area (including the South Crandall lease area 
and the U-68082 lease mod area) and defines the Incidental Boundary Change area. Plate 5-2 
shows the boundaries of all areas affected by mining operations, including the proposed 
underground workings within the IBC area. Plate 5-3 shows the disturbed surface area within the 
pennit area including the culvert expansion. The location and extent of potential subsidence is 
shown on Plate 6-2. 

5.21.15 Land Surface Configuration Maps 

Topographic maps used by GENW AL to depict surface contours within the pennit area are 
represented on Plate 5-3. 

5.21.16 Maps and Cross-Sections of the Features and Proposed Features 

Maps produced by GENW AL show the facilities, disturbed area, disturbed area boundary, 
(Plate 5-3), explosive storage (there is no explosive storage on the surface), and point source 
discharges .(Plate 7-5). These maps are located within this applicat~on. 

5.21.17 Transportation Facilities Maps 

This application describes each road and conveyor system to be constructed and used by the 
applicant as required by R645-301-527. Maps supporting this section include Plates 5-3, 5-6, 5-10, 
5-19, 7-5, 7-5A, and 7-5C. 

5.21.18 Support Facilities 

Drawings showing support facilities are located on Plates 5-3, 5-6, 5-7, 5-8, 5-18, 7-5, 7-5A, 
and 7-5C. 

5.21.20 Signs and Markers 

Signs and Markers are posted, maintained, and removed by the operator; will be of unifonn 
design that can be easily seen and read, be made of durable material, and confonn to local laws and 
regulations, and be maintained during all activities to which they pertain. Identification signs will 
be placed, maintained, and marked in accordance with R645-301-243. 

5.21.24 Mine and Permit Identification Signs 

Mine and pennit identification signs will be displayed in accordance with R645-301-
521.240 through R645-301-521.244. 

5-7 



5.21.25 Perimeter Markers 

The perimeter of all areas affected by surface operations or facilities are or will be clearly 
marked. 

5.21.26 Buffer Zone Markers 

Signs which have been or will be erected for buffer Zones as required byR645-301-731.600 
will be clearly marked. 

5.21.27 Topsoil Markers 

Markers have been and will be erected to mark where topsoil or other vegetation-supporting 
material is stockpiled as required under R645-301-234. 

5.22 Coal Recovery 

The Bureau of Land Management (BLM) and the Utah State Division of Natural Resources 
govern the conservation and royalty payments of the coal located within GENWAL's proposed 
permit boundary. Mining plans must be approved by the BLM before mining can occur within the 
new area. A Resource Recovery Protection Plan (R2P2) is currently on file with the BLM and all 
federal coal will be mined in accordance with the R2P2 to ensure the diligent development and 
extraction of all minable coal. (See Appendix 5-24 and Appendix 5-24A) 

The lower Blackhawk Formation ofthe Wasatch Plateau is known to contain two minable 
seams in this general area. These two seams are locally referred to as the Hiawatha and Blind 
Canyon (lower and upper coal respectively) seams. Drilling which began in March of 1985, and has 
since concluded, revealed that the upper seam is not of minable thickness in previous Lease Area. 
In the South Crandall lease area both seams are minable. In the U-68082 lease mod area only the 
Hiawatha seam is minable. 

In the State lease (M-21568) GENW AL has committed to drilling 150 foot "up-holes" every 
half-mile in the mains prior to second mining. Installation of the 150 foot up-holes will allow for 
location and evaluation of the overlying seams for coal production. Mine development plans for the 
upper seam will be developed and submitted for approval if the horizontal extent and mining 
conditions make mining the upper seam economically feasible. The BLM has determined the upper 
seam is not minable and during 1985, approval was given by both the BLM and the Division to 
commence pillaring of the lower seam. 

GENW AL will mine from rock to rock in areas where coal is less than 8' thick and geologic 
conditions allow. However, in areas where the top is poorly consolidated (i.e. shale partings are 
present with laminae of carboniferous materials with slickensides) and the roof is not self­
supporting, coal top may be left. In addition, on development only, in areas where the coal is more 
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than 8' thick, coal top or bottom may be left. Within the physical limitations of the mining 
equipment retreat coal will be mined rock-to-rock in order to maximize resource recovery. 

GENW AL has found that in areas ofthe mine, cutting coal higher than 8' on development 
results in excess rib sloughage, exposing miners to unnecessary dangers. GENW AL has found that 
width to height (wlh) ratios lower than 5.6 results in large slabs (2' - 3' thick and 8' high) separating 
from pillars and sliding or rotating into the entry. These slabs cause an immediate safety hazard to 
personnel working or traveling in the area and may be classified as accumulations by MSHA. 
Cleaning up the slabs results in more slabs sloughing which reduces the size of the pillar and results 
in entries that are wider than legally allowed. For these reasons, GENW AL may not cut higher than 
8' on development. Although maximum recovery is an important design criteria, other considerations 
must be looked at in the final analysis in the extraction of coal. These factors consider the insurance 
of protection of personnel and the environment. Coal reserves will not be recovered in the following 
areas: 

1. Areas where the coal thickness is less than 5', Mining below this height is not 
feasible under current economic conditions. 

2. Solid coal barriers will be left to protect main entries from mined out panels and to 
guarantee stability of the main entries for the life of the mine. 

3. Solid coal barriers will be left between particular panels for roof and floor protection. 

4. When extreme hazardous conditions exist, and personnel safety is compromised, coal 
extraction could then be terminated in that area of concern. 

5. Coal will only partially be recovered in areas under existing perennial streams within 
the specified angle of draw with the consent of the Forest Service and approval by 
the Division. Expected recovery at GENW AL is predicted to be 80% in panels and 
60% overall. 

6. In areas of development in coal height of 8' or greater, top and/or bottom coal may 
be left. 

7. In panels where the coal height exceeds the effective mining height of the mining 
equipment, including longwall equipment, either top or bottom coal will be left. 

Mining in the South Crandall lease area will be done in accordance with the approved Resource 
Recover and Protection Plan (R2P2) (See Appendix 5-24). This plan was recommended for approval 
by the BLM on Nov. 12,2004. This plan states that full extraction mining (i.e. longwall mining) is 
not authorized in panels BC-4 and HIA-5 in areas with less than 600' overburden unless it can be 
determined that these areas can be mined without adverse impacts to the Little Bear Canyon 
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municipal watershed. Final approval of full extraction mining in these panes will be addressed as 
a modification to the approved R2P2. Multiple seam mining beyond spring site LB-7 in Little Bear 
Canyon is contingent upon a monitoring plan approved by the Division in concurrence with the 
Forest Service at least two years prior to mining in that area. 

Maps 5-2 (BC) and 5-2 (H) and Appendix 7-63 show the areas with less than 600' cover affected by 
this R2P2 condition. These maps show which areas are planned for longwall mining and which 
areas are planned to be mined with continuous miner units. 

According to stipulation # 17 ofF ederal Lease UTU -78953 (see App. 1-13) the Castle Valley Special 
Service District water treatment plant (constructed as water replacement for Little Bear Spring) must 
be operational prior to mining in the following areas: 

• Mill Fork Graben - Area within 1,000 feet of the southeast comer of the lease in Section 8 
(comer of Sections 8, 9,17, and 16 in T, 16 S., R. 7 E., SLM). 

• North of Little Bear Spring (possible water-bearing fracture system) - Area within 1,000 feet 
of the southern boundary ofthe lease in Section 9, T. 16 S., R. 7 E., SLM). 

It should be noted that under the currently approved R2P2 there is no mining being proposed in 
either of these areas. The water treatment plant is scheduled for completion in January 2005. 
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5.23 Mining Methods 

GENW AL will use both Room and Pillar and longwall mining methods for coal production. 
Projected mine development is depicted on Plate 5-2. In general, room and pillar development 
mining will be accomplished using continuous mining methods. Retreat mining will use longwall 
mining and room and pillar methods. The mine plan has been developed to maximize coal recovery 
in an economical manner. 

Second (recovery) mining by continuous miner will occur in those areas which are not 
longwall mined (Plate 5-2) and will be done in accordance with the approved MSHA roof control 
plan. Specifically, in areas where long-wall panels cannot be installed due to the presence of stream 
buffer protection zones or in perimeter areas with irregular boundaries, room and pillar methods will 
be utilized to maximize coal recovery and still maintain regard for environmental and safety 
concerns listed in Section 5.22 above. All pillars in the mine, with the exception of barrier pillars 
or other pillars needed to protect the outcrop, will be fully extracted. However, safety or economic 
reasons may dictate some pillars or partial pillars remain in place. Pillars used to protect mains, 
submains, and fire breaks will be left until final retreat or when they serve no useful purpose. 

Mining in the Incidental Boundary C~ange area will consist primarily oflongwall gateroads, 
setup rooms and barrier pillars. (No room and pillar mining will be conducted in the Incidental 
Boundary Change Area or adjacent areas.) First mining will be done with continuous miners. The 
longwall entries will be extended to the west but in no case will they extend past the 22 degree angle 
of draw projected from the surface expression of the Joes's Valley Fault. No pillars will be removed 
during mining in the Incidental Boundary Change area and consequently, no subsidence will occur. 
No surface disturbance or breakouts will occur within the Incidental Boundary Change area. Refer 
to Plate 5-2. 

When mining in the longwall gate entry nears the fault (between 200-300 feet away) an 
underground drill will be used to drill west toward the fault to determine its location. The drill will 
drill horizontally toward the fault up to 50 feet ahead of the entry face. If the fault is not encountered, 
the continuous miner will advance about 30-40 feet toward the fault, leaving at least 10 feet of coal 
between the entry and the end of the hole. The drill will again drill ahead. This sequence will 
continue until either water or fault gouge is encountered in the hole or the entry has been developed 
to its maximum extent (providing no fault was detected). Ifthe fault is encountered prior to reaching 
the bleeder entries, then mining will stop and the bleeder entries will be relocated. At least 10 feet of 
solid coal will be left between the face ofthe entry and the fault. GENWAL will notify the Forest 
Service and DOGM if substantial water is produced from the drill holes or the fault. Any appreciable 
outflow from the fault will be monitored. 

At least one horizontal hole will be drilled in the headgate and tailgate of each panel. Should 
water be encountered by the drill hole, the hole would be evaluated. If flow is low to moderate and 
the flow rate diminishs, drilling would be re-initiated. However, if the flow is high (greater than 
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50 gallons per minute) and the end of the hole close to the fault, the hole would immediately be 
plugged and entry development would stop at least 10 feet from the end of the hole. 

Although large amounts of water and high pressure have not been previously encountered 
by mining near the fault, an emergency plan to handle water inundation from the fault has been 
developed. The plan consists of the following actions: 

1. Pull equipment back from face 

2. Erect two Kennedy stoppings at least 2 feet apart 

3. Place appropriate sized de-water pipe w/valve at bottom of stoppings 

4. Pump quick drying cement into the space between the stopping 

5. After minimum drying time, close water valve 

5.23.10 Mining Operation 

The mine was developed in an area of old works in the Hiawatha seam. Coal was produced 
from this operation during the period of 1940 through 1955 and was sold locally for domestic use. 
Certain sections ofthe old-mine were reopened so that water sumps, ventilation, and coal haulage 
facilities were re-established. Plate 5-2 illustrates the manner in which the old workings were 
modified and repaired in order to bring them into compliance with current regulations and the overall 
mining plans of GENW AL. 

Where necessary, the old workings were widened to accommodate a 48-inch coal haulage 
conveyor. Proper roof supports were placed in areas where questionable roof control conditions 
were encountered. 

The mining operations has accessed the Hiawatha seam by drifting into the seam from the 
coal outcrop. The portal area for the Hiawatha seam has three entries: one intake ventilation entry, 
which will also serve as a haulage route, one neutral coal haulage conveyor entry, and one return 
airway. The portal access area for the mine has the necessary surface support items such as a 
ventilation fan, conveyor belt drive, power, etc. 

5.23.20 Mining History 

The Hiawatha seam, is the only seam to be mined on the leases, has an average thickness of 
7.5 feet. The coal heights encountered range from 5.5 to 11 feet except in the sandstone roll area 
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which is approximately 4.5' high as shown on Plate 6-2. The coal within the permit area is high 
volatile bituminous. The seam will be accessed at an elevation of7895 feet. The old works in the 
Hiawatha seam are accessible and it appears that the immediate roof is a competent sandstone, with 
bedding ranging from laminated to massive, interrupted by an occasional shale-siltstone lenses 
varying in thickness from approximately six-inches to two-feet. Roof falls in the old works are 
confined to the siltstone lenses, and where observed, are usually at intersections of rooms and entries. 
Falls are generally over the width ofthe opening extending rib to rib and less than 2-feet thick. The 
historic mine development plans for the Hiawatha seam are illustrated on Plate 5-2. 

Mining was completed in lease ML-21569 as shown Plate 5 -2. 1 st North, a four entry system 
with 100' X 60' pillars, has been developed off Main West and runs up the eastern side to the 
northern boundary of the lease, while 1st Right, a five entry system with 100' X 50' pillars, has been 
developed up the western side to the northern boundary of the lease. 1st North was used as mains 
for development of pillar sections 1 st Left through 9th Left while 1 st Right was used as the bleeder 
for these pillar sections. 1 st Left through 9th Left sections have been developed and pillared. 1 st 
North, 1st Right, and Main West will not be retreat mined. These three sections will be left intact 
to be used as mains in future mining. Typical entry width is 20' wide. 

Lease UTU -68082 has been accessed to the east by the use of the 1 st North Submains. First 
(1st) Right through 4th Right have been developed and 2nd mined while 5th, 6th, and 7th Right 
(longwall gates) still need to be developed to accommodate 6th and 7th Right longwall panels. 

GENW AL attempted to access Sections 25 and 30 of Lease UTU-68082 from 1 st North 
section and 1 st Right pillar section. This attempt failed due to low coal height. Isopachs show better 
coal height on the north and west side of Lease UTU-68082. This area will be accessed through Main 
West by the development of gates for longwall mining. 

Lease UTU-68082, sections 26 and 35, will be accessed by the use of the Main West section. 
Main West will be developed to the west through Section 35. Longwall panels will be developed 
north off Main West as shown on Plate 5-2. 

Lease ML-21568 has been accessed from Main West by a five entry system (South Mains) 
which extends southward from the Main West Section along the eastern edge ofthe lease as shown 
on Plate 5-2. A five entry bleeder system, 2nd South Bleeder, will be developed in conjunction with 
the longwall panels (Plate 5-2). Longwall mining will commence with 1 st Right South longwall 
panel and end with the 5th Right South longwall panel and will be accessed from South Mains. 

Lease UTU-68082 in Section 1 and 6 will be accessed by the use of the South Mains 
developed in State Lease ML-21568. Sections 1 st Left South through 11 th Left South will be 
developed in that order with the bleeder be developed in conjunction with each section. One 
longwall panel will be pulled on the east side of South Mains between 1 st and 2nd Left South 
sections (Plate 5-2). 3rd through 11 th Left South sections will be room and pillar sections. 
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GENW AL has made application to the BLM for a right-of-way in order to access federal 
coal reserves in sections 3 and 10, T. 16 S., R. 6 E. This Incidental Boundary Change application 
is for a 50 acre modification to the existing permit boundary. 
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5.23.30 Underground Equipment 

Typical mining equipment used in this area will be employed to mine coal in this permit area. 
Two continuous miners will be employed to mine coal in this lease area. The following is a list of 
equipment, or equivalent, that may be utilized underground and on the surface as required: 

Joy Miners (2) 12 cm 12 (5.5 - 11.5' cutting height) 

Roof Bolters (2) 

HDDR 13 Fletcher (Min. 6' operating height) (2) 

TD143 Lee Norse 

Feeder Breakers (2) Stamler 54" (1) Long Airdox 118" 

Battery powered scoops and face haulage 

Various Electrical Equipment 

Long Airdox continuous haulage system 

Stamler continuous haulage system 

The Longwall System will include: 

4LS-2 Joy Longwall Shearer 

Kloeckner-Becorit Shields (effective 5-7' height) H & B pan line 

H & B head and tail drives 

American Longwall Stage loader 

Appurtenant pumps 

Diesel shield haulers 

Other appurtenant equipment as needed. 

5.23.40 Geotechnical 

Within the projected mining area, conclusions from existing drill hole data (see Appendix 
6-5) and from BLM databases excludes the possibility of multiple minable seams being present. The 
coal seam to be mined on the GENW AL leases occur in the lower part ofthe Blackhawk Formation. 
The Formation is comprised of approximately 1000 feet of gray carbonaceous shales, siltstones, 
coals, and interbedded sandstones oflate Cretaceous age. The Star Point Sandstone, a massive cliff 
forming 700 to 900 foot thick sandstone unit, underlies the Blackhawk Formation and its top serves 
as a useful lithologic landmark in the area. 
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An isopach map of the Hiawatha coal seam overburden appears in Plate 6-6. Overburden 
thickness above the area to be mined in the permit area ranges from 750' to 2400'. Coal pillar height 
ranges from 5' to 10' in the permit area. A uniaxial compressive strength of2400 psi (geomechanical 
tests, Appendix 5-1) was used in the pillar safety factor calculations. 

The formations in the physiographic area dip gently 1 to 3 degrees westward off the west 
flank of the San Rafael Swell. However, locally the mine is relatively flat experiencing a 0 to 2 
degree dip to the southeast. The regional structure is broken by several north-south trending, high 
angle normal faults which offset the lithologic units from less than 1 foot to 250 feet or more. No 
faults are projected to be encountered within the proposed mine development area. 

5.23.50 Initial Pillar Design 

Methods used to evaluate safety factors ofthe pillar design are discussed in Appendix 5-2. 
Current data indicate that minimum acceptable safety factors range from 1.5 to 2.5. Calculations of 
previous pillar safety factors are found in Appendix 5-3. Lease ML-21568 pillar safety factors for 
rooms and main entries ranged from 1.37 to 1.96 and 1.39 to 2.45 respectively. Pillar safety factors 
for rooms and main entryways in Lease ML-21569 range from 1.47 to 2.45 and 1.78 to 4.37, 
respectively. 

As the ratio of pillar length to height approaches 12, pillars are regarded as being able to bear 
and load. The pillar recovery plan currently approved by MSHA, DOGM, and the USFS was 
designed by GENWAL employees with the aid of MSHA Technical Support in Denver and 
information in a technical report "Coal Pillar Sizing, GENWAL Mine" prepared by Mr. Dan W. Guy 
of Blackhawk Engineering Co. on 10-1-84. The purpose of the Blackhawk Engineering Report was 
to evaluate the use of 60' x 60' centers on the entries and rooms during panel development. 
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5.23.50 Revised Pillar Design 

Because pillar sloughage did not develop as had been previously calculated, a new pillar 
design study was undertaken to detennine more precisely the existing site conditions. Using values 
obtained from the above studies, coupled with the new Seratta studies, and 10 years of mining 
experience at the Crandall Canyon Mine, a new pillar design was detennined. The new data 
conclude that safety factors alone are not adequate for sizing pillars and that site specific overburden 
conditions must be considered. The table located on page 29 in Appendix 5-2 present the new 
factors of safety developed for pillar size and overburden thickness. 

Roof span design is derived from the accepted practice in the Wasatch Plateau of20 foot 
entry and crosscut widths. Previous experience in the Crandall Canyon and nearby mines have 
supported this roof span width. Roof span in Leases ML-21568 and ML-21569 is 20 feet in entries 
and crosscuts. Roof support bolting will consist of a minimum 4 foot resin pins with 5 foot centers 
during development of each section with the exception ofthe right-of-way UTU-66838. This lease 
has roof support consisting of a minimum of 4 foot resin pins with 4 foot centers. The floor of the 
coal seam grades from a clayey shale less than one foot thick to massive sandstone. 

5.23.60 Barrier Perimeters 

The barrier pillar around the perimeter of the property has been designed according to Utah 
mining regulations which is based upon the following fonnula: 

Width = 2 * coal thickness of coal to be extracted in 
feet + 5 * overburden thickness in feet I 100 + 10' 

The perimeter pillar is shown on Plate 5-2. The following selected points were used to 
establish the pillar size at various locations: 

Location Overburden Barrier Coal Height 

1. Southwest Comer Tract 1 550 feet 50 feet 6 feet 
2. Northwest Comer Tract 2 1550 feet 100 feet 6 feet 
3. Western Boundary (Max.) 1700 feet 108 feet 6 feet 
4. Northwest Comer U-054762 1500 feet 97 feet 6 feet 
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5.23.70 Annual Production of Coal 

Annual coal production in 1991, 1992, 1993 and 1994 was 877,500, 1,178,089, 1,474,824 
and 1,660,900 raw tons, respectively. During 1993-1995 total production tonnage was 
approximately 1,750,000 raw tons annually. This production was achieved by the use of continuous 
mining machines, continuous haulage equipment, and/or diesel driven coal haulers. From 1995 to 
the end of the century total production coal tonnage is forecasted to be 2,500,000 tons, with the aid 
of longwall mining. 

5.23.80 Access To Future Reserves 

Access to future reserves will be maintained by the North Mains entries, Main West entries, 
1st North, and 1st Right sections. North Mains will maintain access to the mine as well as Main 
West. Main West will also maintain access to the west and to the South. 1st North will maintain 
access to the north and east, while 1 st Right will maintain access to the north and west. (See Plate 
5-2 and page 5-15A). Access to federal coal south and east of the Dellanback fee parcel (i.e., the 
South Crandall LBA) will be maintained. 

5.23.90 Projected Mining by Future Permit for the Planned Life of the Mine 

All coal around the permit area has the potential for future mining by the Crandall Canyon 
Mine. The projected mining for the Incidental Boundary Change area, the Dellanback fee parcel, 
and the South Crandall lease area is shown on Plate 5-2. 

5.23.100 Operating Schedule and Employment 

The mine employees approximately 125 people at present. The mine will operate four eight 
hour production shifts per day, five days a week. Two maintenance crews will operate 8 hours a day, 
five days a week, to accommodate rockdusting and general cleanup of the mine. When market or 
mining conditions dictate, production can be expanded to seven days per week, 52 weeks per year. 

5.23.110 Safety Training 

The mine is equipped with modem emergency facilities and has an organized safety program. 
All mine employees are required to meet MSHA first aid and safety training requirements. Visitors 
are required basic training before entering the mine. 
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5.23.120 Fire Protection 

Fire protection will be maintained in accordance with all Federal and State regulations 
pertaining to coal mining operations. Additionally the fire prevention plan can be found in Appendix 
5-18. 

5.23.130 Water Systems, Dust Suppression, Dewatering, and Electrical 

The sump areas, as shown on Plate 5-4, will have a capacity of approximately 3.0 acre feet 
of water. The impoundment walls are constructed of concrete block with mortared joints and sealed 
on both sides. All the contact areas around the walls are sealed with concrete to prevent seepage. 
These sumps are constructed to allow the sediment to settle out and have an oil skimmer installed, 
as shown on Plate 5-4, to allow the water to be pumped directly to Crandall Creek under a UPDES 
permit. All water pumped to Crandall Creek will meet all effluent limitations and will be sampled 
in accordance with the UPDES permit requirements. Refer to Plate 5-3 for the location of the 
UPDES discharge point. 
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5.24 Blasting 

There are no structures or dwellings within one mile of the mine permit area; there are no 
residents within one half mile of the blasting site. 

All surface blasting will be done under the direction of a person trained, examined and 
certified as provided for under the R645 coal rules, Section 105, which is regulated by the Utah 
Division of Oil, Gas and Mining. 

The use of explosives will be done in accordance with R645-31-524 and all applicable 
Federal laws for storage and use. 

All records as required in R645-301-524.700 will be kept at the mine site or at the office for 
a period of at least three years. 

GENWAL will post blasting signs, inaccordancewithR645-301-524.510, 511 and 512, that 
is along the edge of any blasting area that is within 100 feet of any public road and at the point where 
any other road provides access to the blasting area, as well as at all entrances to the permit area from 
public roads. 

GENWAL will control access to the area immediately prior to and after the blast until the 
certified blaster determines all is clear according to R645 524.531 and 532. 

Signals, audible within a half mile, will be given prior to and after the blast as outlined in 
R645-301-465 and according to the posted sign containing a description ofthe signals. 

All surface blasting will be done between sunrise and sunset, unless other criteria is met in 
R645-301-524.420. Blasting will be done so as no fly rock will leave the permit area, where 
practical. Netting or other protective means will be used to achieve this where there exists a 
possibility of this occurrence. Flyrock traveling in the air or along the ground will not be cast from 
the blasting site more than ~ the distance to the nearest occupied structure; beyond the area of 
control required under R645-301-524.530. 

For blasts that require more than 5 pounds of explosives, GENW AL will publish a schedule 
of the blasts and submit a blasting plan to the Division for approval. The blasting plans will be 
included in Appendix 5-23A. 
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5.25 Subsidence 

The term "subsidence" applies to the deformation or movement in the overburden. The 
thickness of the overburden ranges from zero at the outcrop to approximately 2400 feet, as shown 
on Plate 6-2. In general, the strength of the overburden is typical of the late Cretaceous sediments 
being mined in Eastern Utah and Western Colorado. However, it should be noted that the 
overburden at the Crandall Canyon mine has substantially more massive sandstones than in other 
areas (i.e., the Deer Creek Mine). Thus, providing greater overburden strengths and reducing the 
potential for significant subsidence. 

Four methods have been utilized to arrive at the range of the possible maximum subsidence 
at the Crandall Canyon Mine. The methods are: Dunrud's (USGS) equation (discussed in the text 
below); Boundary Element Method (BEM) using "TABEX-2D" and a Finite Element Mathematical 
(FEM) simulation using "ANSYS (Appendix 5-6); and the National Coal Board (NCB) of England 
Technique (Appendix 5-6). The amount of subsidence varies from 3.9', 5.5', 3.34', and 0.25', 
respectively. Experience at the mine indicates that the 0.25' range of subsidence most accurately 
represents specific site conditions under room and pillar conditions and the projected maximum of 
3.34' under longwall conditions. 

The magnitude of vertical subsidence is a function of coal height, overburden depth, 
stratigraphy, mining technique, and distance from barrier pillars. According to Dunrud's work 
completed in 1980, based upon a study of subsidence in an underground coal mine at Somerset, 
Colorado, (USGS 1980), the maximum amount of subsidence expected is equal to 70% of the coal 
height extracted, (Figure 5-4). The Somerset subsidence curves are included because the overburden 
characteristics are similar to those encountered at Crandall Canyon and the lack of reported data 
indicating amounts of subsidence for western underground coal mines. 

The maximum subsidence experienced for western coal mines according to Peng, ranges 
from 33 to 65% and Gentry and Abel cited examples of70% of the coal height extracted. Thus, to 
be conservative, a 70% value will be used within this report. The maximum value may be reduced 
by the amount of coal not recovered in the mining areas, i.e., 20% of the coal is expected to be 
unrecoverable in the pillared areas at the Crandall Canyon Mine and approximately 12% for the 
longwall areas. For the areas near an unmined solid pillar the maximum amount of subsidence is 
reduced (irrespective ofthe mining method) according to the graph shown in Figure 5-5 based upon 
work by Gentry and Abel. 

The largest magnitude of subsidence that may occur is 3.9 feet at a point 40 feet east of the 
section line between Sections 5 and 6 and 1522 feet south of the section line between Sections 32 
and 5. The values were calculated by reducing the coal heights shown on Plated 5-2 by 20% which 
represents the unrecoverable coal in the pillared areas (using a six foot coal height), then multiplying 
by 70% to obtain the maximum possible subsidence value from Figure 5-4 which assumes a worse 
case scenario. The subsidence values were reduced according to Figure 5-5 for areas that border a 
barrier pillar along the perimeter of the lease shown on Plate 5-2. 
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Horizontal movement which would create slope failure along the escarpment is not expected 
to occur due to subsidence because only limited coal outcrop occurs within the lease (the east side 
of the lease area). Within that area of old works no pillar extraction is anticipated. 

As with areas in the western part of lease SL-062648 and at the Co-Opts Trail Canyon and 
Bear Canyon Mines and the Beaver Creek #4 mine, no escarpment failure has occurred. Horizontal 
movement creating tension or compression cracks can not be projected due to the overburden 
thickness and lack of jointing density and attitude data along the surface rock exposures. 

In addition, GENW AL will second mine no closer than 200 feet to any outcrop (with the 
exception of portals) and, in accordance with Forest Service Stipulation #20, no mining will be done 
within a zone that might impact the Joes Valley Fault. This area is determined by a 22 degree angle­
of-draw (from vertical) eastward from the surface expression ofthe Joes Valley Fault was used to 
project the outer limits of subsidence. Thus, subsidence will not intercept the Joes Valley Fault. If 
subsidence does occur along the western perimeter, all effects ofthe subsidence will be maintained 
within the mining permit boundary. No perennial streams will be affected. On the Dellenbach fee 
tract mining will not extend closer than 200 feet from the outcrop (other than portals) and no closer 
than 50 feet from the property boundaries. It should be noted that the mine projections and timing 
for the Dellen~ach tract, and the South Crandall lease and the U-68082 lease mod area are shown 
on Plate 5-2. 

It is accepted practice in this area to use two sources of information for subsidence 
evaluation. The sources are: 1) "Some Engineering Geologic Factors Controlling Coal Mine 
Subsidence in Utah and Colorado",Geologic Survey Professional Paper 969, by C. Richard Dunrud, 
1976, and 2) "SME Mining Engineering Handbook", Volume 1, by Arthur B. Cummins and Ivan A. 
Given, 1973. The conclusions based upon the above source material are tempered by on site 
evaluation and actual experience based on similar mining conditions in late Cretaceous overburdens 
with similar thicknesses and strengths. The surface area topography within the lease is shown on 
Plate 3-1, 3-1a, 1-1 and others. The topographic map shows the relative steep sloping sides of the 
canyons which contains Crandall Canyon Creek, Blind Canyon Creek, and Horse Canyon Creek 
where rock outcrops are abundant. However, there are few, if any, talus slopes. 

5.25.09 Subsidence Control Plan 

The Subsidence Control Plan contained herein addresses specifically those items that are 
required by R645-301-525 Pertaining to Subsidence. This plan is an amendment to the original 
application filed on December 17, 1980, by GENW AL the SUBSIDENCE CONTROL PLAN FOR 
GENWAL COAL COMPANY, INC., as prepared by David A. Skidmore and L. G. Manwaring of 
Coal Systems Inc., on August 28, 1981; and the Mid-term permit revisions dated 5-30-86. The 
format of the currently approved COAL SYSTEMS report will be used with the conclusions based 
upon the results of the drilling ofthe Blind Canyon seam which was obtained in April, 1985, and the 
Hiawatha seam data obtained to date during mine development. The original application was 
submitted pursuant to the following: Title 40, Chapter 10, Utah Code Annotated, 1943, as amended, 
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the "Cooperative Agreement between the United States Department of Interior and the State of 
Utah"; the Surface Mining Control and Reclamation Act (P. L. 95-87); and all regulations 
promulgated under those Acts affecting mining operation conducted in the State of Utah. 

It should be noted that, according to the stipulations of federal lease UTU-78953, there will 
be no second mining or subsidence under Little Bear Creek within the South Crandall lease area. 
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5.25.10 Surface Features and Facilities Subject to Subsidence. 

An examination of the surface area as well as of state, federal, and county records indicate 
there are no man made structures, utilities right-of-ways and public or private resources necessitating 
protection from subsidence (Plates 5-12, 5-13, and 5-3) within the mine permit boundaries. In 
addition, aerial inspection of the permit and adjacent area confirmed the absence of existing man 
made structures. The occurrence of subsidence will not produce material damage or diminution of 
value of properties or foreseeable use oflands. Possible effects of mine subsidence on groundwater 
resources are discussed in Chapter 7. Creeks within the area include Crandall Canyon Creek, Blind 
Canyon Creek, and the left fork of Horse Canyon. Both forks of Crandall Creek are considered to 
be perennial at least up to the federal lease boundary with State Lease ML-21568. 

The surface in the area is controlled and administered by the Unite~ States Forest Service 
with a small southern parcel ofland owned by GENW AL (Plate 2-1). The land is used for domestic 
grazing in the areas of gentle slope and wildlife habitat and recreation over the total acreage. The 
vegetative resources will not be negatively impacted by subsidence. Thus, the current land use is 
expected to continue. Similar mining conditions and practices exist at Beaver Creek #4 Mine and 
CO-Opts Trail Canyon and Bear Creek mines and no significant loss of vegetation has occurred at 
those sites. 

The Crandall Canyon Mine on the western half oflease SL-062648 has experienced second 
mining under conditions similar to Huntington Canyon and has not experienced any vegetation 
change, subsidence or escarpment failure. Visual impact will only be observed in the case of a total 
escarpment failure. Tension cracks, if any do develop, as viewed from the bottom ofthe canyons 
will not be visible and the maximum subsidence of three feet when viewed from below and at a 
distance of greater than Y1 mile will not be visible. As per the USFS, there is no marketable timber 
in the area of potential subsidence. 

Since the original submittal, several operations and construction modifications have been 
submitted to satisfy regulatory compliance requirements. Consideration was given to the subsidence 
experienced at nearby mines (CO-OP, Beaver Creek #4) exhibiting similar overburden composition 
and mining methods, on site inspections at the operating Crandall Canyon, co-op and Beaver Creek 
#4 mines and calculation based upon a generally accepted formulas using limited physical coal 
strength data in determining coal pillar sizes, barrier pillar design and direction of mining. The 
aforementioned mines were observed from the surface to note any surface effects from subsidence 
from pillar mining. No substantial affects from mining have been observed. The Crandall Canyon 
Mine has pillared coal in areas with as little cover as approximately 200' of overburden. The CO-OP 
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and Beaver Creek #4 mines have pillared under the same types of escarpments as are located at the 
Crandall Canyon Mine with no apparent failures . 

5.25.11 Methods of Coal Removal 

The reserve area will be mined in the room and pillar and longwall methods. These methods 
are described in Section 5.23 of this chapter. 

5.25.12 Description of Physical Conditions 

The depth of cover is shown on Figure 6-6. Seam thickness of the Hiawatha coal seam is 
shown on Plate 6-3. The Bear Canyon and Blind Canyon seam thicknesses are shown on Plates 6-4 
and 6-5). Structure of the top of the Hiawatha seam is shown on Figure 5-8. A description of the 
Lithology of the area is found in appendix 6-6. Other mine progress, interval, subsidence, and 
lithologic maps within this section and in the mine planning section also address the description of 
physical conditions. 

5.25.13 Measures to Prevent Subsidence 

In areas where mining may cause undesirable surface movement, steps will be taken to 
control or prevent subsidence. To prevent subsidence, permanent support can be achieved by 
selectively mining certain areas, leaving support pillars of coal, and/or by not mining specific areas. 
Although planned subsidence is not projected outside of the permit area due to the mining of the 
Hiawatha coal seam within the area of the Crandall Canyon Mine, potential subsidence may occur 
within areas of retreat mining sections. 

The main objectives are to delineate the areas within the lease and adjacent lands that may 
be affected by subsidence and to determine the extent ofthe disturbance. Significant guiding design 
criteria are as follows: 

1. Barrier pillars within the lease boundaries left intact to protect adjacent lands. 

2. First mining only areas which significantly reduces the potential chances of 
subsidence. 

3. Research indicates that a 20 degree "angle of draw" be used to project maximum 
extent of subsidence. 

A 20 degrees angle-of-draw was used to project a protection area for perennial 
streams within the mining area. The 20 degree angle was determined by two 
documents which show this angle of draw to be representative ofthe area. A Bureau 
of Land Management letter to the Utah State Division of Oil, Gas, and Mining dated 
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Dec. 11, 1991 states that possible draw angle should be in the 15 to 20 degree range. 
This conclusion was made on previous history of subsidence occurring in the 
Wasatch Plateau/Book Cliffs area. This letter is provided as Appendix 5-5. 

Appendix 5-6 is a report, "Preliminary Study of Potential Subsidence Over the 
GENW AL Coal Mine". This report includes subsidence calculations, subsidence 
history, analysis, and charts with final conclusions showing that there may be a 
maximum subsidence result of3 to 4 inches within the boundaries of the leased area, 
and the angle of draw is expected to be approximately 20 degrees. 

4. Protection of perennial streams using only first mining directly under and within a 
20 degree angle of draw of the stream. GENW AL recognizes that the Division of 
Wildlife Resources, the Division of Oil, Gas, and Mining, and the United States 
Forest Service consider all perennial streams to be important to wildlife. A buffer 
zone is shown on Plate 5-2 where no subsidence will take place until GENW AL has 
delineated those reaches which exhibit perennial flow, and shown that mining 
activity will not adversely effect these stream reaches. 

5. Protection of the loes Valley Fault. As depicted on Plate 6-2, the maximum possible 
subsidence with respect to a 22 degree angle of draw is within the permit area, As 
shown on Plate 5-2, Mining Projections, all mining will occur within the permit 
boundary. No mining will be done within limits that might impact the loes Valley 
Fault. In accordance with Forest Service Stipulation #20, a 22 degree angle-of-draw 
(from vertical) eastward from the surface expression of the loes Valley Fault was 
used to project the outer limits of subsidence. 

6. There are no plans to backfill any area of the mine with waste material in order to 
reduce subsidence. In order to delineate the maximum limit of possible subsidence 
in the vicinity of the Crandall Canyon Mine area, a positive limit (draw) angle of20 
degrees from vertical (70 degrees from horizontal) from the lease boundaries was 
used. A correction for topographic variability was made in order to accurately 
determine the maximum surface limit of subsidence. The maximum surface limit of 
possible subsidence is shown on Plate 6-2. A discussion of the methodology used 
in determining the maximum limit of subsidence is given in Appendix 5-7. Draw 
angles of 15 degrees or less have been observed in moderately strong overburdens in 
the Book Cliffs. 

The data contained in Appendix 5-2 were used to determine the potential for subsidence 
under any perennial streams which may be present within the permit area. Plate 7-16 defines the 
perennial reaches of Horse and Crandall Canyons, as substantiated by field surveys in 1991 and 
1992. Using the data from Plate 7-16 only the lower portions of Crandall Canyon have perennial 
sections under which first mining may occur. 
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Overburden thicknesses in the upper perennial reaches of Crandall Canyon have been 
determine to be about 540 feet. Using a pillar size of70 x 65 and the worst case analytical condition, 
the factor of safety has been calculated to be 2.2. The coal outcrops within Blind and Horse (both 
the north and south forks of Horse Canyon) Canyons are above the perennial portions ofthe stream. 
Thus, no subsidence will occur under perennial sections of Horse Canyon (the Blind Canyon 
drainage is ephemeral). 

All state appropriated water within the subsidence zone of the South Crandall lease area is 
shown on Plates 7-14 and 7-15. Plates 5-2(H) and 5-2(BC) show the mine plan for the South 
Crandall lease area. Plate 5-2(H) shows the mine plan for the U-68082 lease mod area. These maps 
depict which areas will be longwalled (full extraction) and which areas will be developed as first­
mining only. Subsidence Survey Letters of Notification to surface owners and water conservancy 
districts are included in Appendix 5-25. 

The following state appropriated waters are located within the subsidence zone: 93-383, 93-
381,93-483,93-191,93-190 and 93-1180. Information about quality, quantity, and ownership of 
these waters can be found in Chapter 7, Table 7-6, and in Appendix 7-1. 

5.25.14 Subsidence Monitoring 

An aerial monitoring system for the Crandall Canyon Mine which has been accepted for 
implementation and vertical and horizontal control have been established using ground control 
stations, shown on Plate 5-5. (The program is included as Appendix 5-8). Baseline flight lines were 
flown over Sections 31 and 32 ofT15S R9E, Sections 5 and 6 T16S R7E, Sections 1 and 2 T16S 
R6E, and Sections 35 and 36 T15S R6E in October of 1989. Selected portions and/or all of Sections 
34,35, and 36 T15S R6E and Sections 2 and 3 T16S R6E (Plate 5-5) will be included in the 1995 
Fall Survey to ensure that all projected mined areas within LBA#9 are included in the subsidence 
monitoring program. Control points within and adjacent to the leased area (including the South 
Crandall lease area) have been established and located by surveying practices. Prior to mining the 
area was photographed and a pin map was generated. 

Aerial surveys will be conducted by GENW AL each year for the areas above and within the 
20 degree angle of draw ofthe actual mined area. Based on a written request by the Forest Service, 
GENW AL is revising the subsidence monitoring plan. Monitoring will now be conducted annually 
until subsidence of less than one foot has been measured for three consecutive surveys showing that 
subsidence is substantially complete. 

The following information will be forwarded to the Division on an annual basis when it 
becomes available: 

1. A current map of the underground workings with areas delineated as to where the 
second mining will begin. 

2. The approximate dates when second mining will commence and terminate. 
3. The date of monitoring. 
4. The vertical and horizontal positions of all monitoring points and pins, directly over 

and within the 20 degree angle of draw to the mined area, surveyed by aerial 
photography for that specific year. 
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There was and has been no evidence of escarpment subsidence or failure. There are no 
further plans to monitor escarpments in the area not visible from Huntington or Crandall Canyons. 
The subsidence/escarpment survey results were recorded and submitted to the appropriate regulatory 
authority. No escarpment failure occurred. 

** As of December, 2015, all subsidence monitoring requirements have been successfully met, and 
there has been no subsidence above 1 foot for the last 5 years. The mine has been temporarily idled 
after the accident in August, 2007, and mining is anticipated to resume after market conditions 
improve. In the event of future mining, subsidence monitoring will be continued. 

5.25.15 Anticipated Effects of Planned Subsidence 

If subsidence does occur, surface effects may include minimal ground lowering and 
temporary tensional fractures at the margins of the subsided area. Any subsidence occurring on the 
160 acre Dellenbach fee tract should have minimal effects on the surface. There are no escarpments, 
raptor nests, archeology site, streams or springs located the Dellenbach tract. This tract (surface and 
underground) is privately owned by Genwal Resources Inc. The tract is within the presently 
approved permit area and is included in the current subsidence monitoring plan. 

Subsidence monitoring for the South Crandall lease area and the U -68082 lease mod area will 
be done according to the existing plan approved for the Crandall Canyon mine. Pre-subsidence base­
line aerial surveys have been completed and the initial survey control monuments have been installed 
on the ground. Additional control points (monuments) will be installed as mining progresses. (Refer 
to Plates 5-2 and 5-5 for the location ofthe existing and future monuments.) 

In much ofthe area of the South Crandall lease area, both the Hiawatha and the Blind Canyon 
seams are proposed for full extraction longwall mining. In these areas the combined thickness of 
both seams ranges upward to about 12 feet. If surface subsidence in these areas is 80% of total 
mined seam thickness, then it may be possible to see nearly 10 feet of subsidence in some areas of 
the lease after mining. It should be noted that the Forest Service and BLM have imposed a special 
stipulation in the South Crandall federal lease specifically to provide additional protection to the 
Little Bear spring system. These lease stipulations prohibit full-extraction mining in the following 
areas; 

a) area under the Little Bear stream channel with less than 600' of overburden. 
b) area within 1000' of the southeast comer of the lease (to protect the Mill Fork 

graben.) 
c) area within 1000' of southern boundary oflease (to protect possible water-bearing 

fracture system.) 

GENW AL personnel will conduct a surface inspection of all areas where subsidence has 
occurred no sooner than 6 months but no later than 12 months after extraction mining has occurred. 
Multiple seam mining beyond spring site LB-7 in Little Bear Canyon is contingent upon a 
monitoring plan approved by the Division in concurrence with the Forest Service at least two years 
prior to mining in that area. 
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5.25.16 Mitigation of Damages 

As previously presented within this chapter, no material damage or diminution of value or 
foreseeable use oflands is expected to occur. GENW AL has been in consultation with the BLM and 
received their concurrence with the conclusions presented in this document, a copy of the BLM 
correspondence maybe found in Appendix 5-5. Displacement of wildlife due to subsidence may 
be minimal. However, springs within the potential subsidence limit are a significant resource to the 
local wildlife and may be impacted. 

Seeps and springs within the possible subsidence limit emit water from the North Hom 
Formation, Price River Formation, Blackhawk Formation, and the Castlegate Sandstone. A limited 
number of seeps and springs are found to issue from the Blackhawk Formation and Castlegate 
Sandstone units within the area of possible subsidence limits. These seeps and springs show only 
limited use by deer and elk. Subsidence from mining in these areas will have minimal impacts on 
water supplies from seeps and springs in the vicinity of the mine. Water monitoring and the 
Probable Hydrologic Consequences are discussed in detail in Chapter 7 of this permit. 

Seeps and springs within the possible subsidence limit of mining emit water from the North 
Hom and Price River Formations 100 to 2100 feet (10 to 210 times the coal bed thickness) above 
the interval to be mined. If repeated subsidence via roof failure occurs, elastic deflation is believed 
to occur at a distance of nine coal seam thicknesses (90 feet) above the coal. If any tension cracks 
do develop, they should be sealed by clay migration occurring during elastic deformation. As a 
result, these seeps and springs should not be affected by subsidence. However, monitoring will be 
conducted as described in Chapter 7. 

GENWAL recognizes the fact that the Division of Wildlife Resources, the Division of Oil, 
Gas, and Mining and the USFS consider all seeps and springs to be important to wildlife. If, during 
the monitoring ofthe springs, non-climatic diminutions of flow from any seep or spring in the area 
are substantiated, GENW AL will notify the Division of Wildlife Resources, the Division of Oil, Gas, 
and Mining, the State Engineer and the U. S. Forest Service. If documentation concludes that mining 
efforts at the Crandall Canyon Mine have reduced or eliminated the flow from the seeps and springs, 
then acceptable remedial action plans will be submitted for approval and subsequently installed. 

In the event subsidence negatively impacts grazing, the applicant will compensate the owner 
or appropriate the party by paying the fair market value for the loss experienced. Compensation will 
be made after the grazing loss is proven to have resulted from surface subsidence related to the 
operation of the Crandall Canyon Mine. 

Should any structures such as roads, bridges, etc., be adversely impacted as a direct result of 
subsidence directly related to the operation of the Crandall Canyon Mine, the operator will repair or 
replace the structure, whichever is more economical. 
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Mitigation for potential disruption to the Little Bear Spring will be accomplished through the 
construction of a water treatment plant which will provide replacement water for the spring if mining 
activity in the South Crandall lease area affects the quality or quantity of the spring. Construction 
of this water treatment plant will be done under the provisions of a water replacement agreement 
between GENWAL Resources, Inc. and the Castle Valley Special Service District who maintain 
culinary water rights to Little Bear Springs. A copy of this water replacement agreement is included 
in Appendix 7-51. 

Subsidence projections for the South Crandall lease area are depicted on Plates 5-2(H) and 
5-2 (BC). Subsidence projections for the U-68082 lease mod area are shown on Plate 5-2(H). 

The powerline that crosses the South Crandall lease was built by GENW AL to serve the 
Crandall Canyon mine. There are no other users on this line. This powerline follows the highline 
of the ridge and is more than 1500' above the coal seam to be extracted. Due to the depth of cover 
no damage to this powerline is expected due to subsidence. As full extraction mining approaches 
under the powerline GENW AL will monitor the situation to ensure that the potential for damage to 
the powerline is minimized. Most of the powerline within the subsidence zone is visible from the 
Genwal mine and can be inspected by mine personnel. The section of line on the ridge will be 
inspected during annual subsidence monitoring. Much of this line utilizes double pole X-braced 
structures which are inherently stable in design. This line is equipped with ground fault protection 
which will automatically and instantly de-energize the line in the event of any damage, including 
grounding and/or short circuiting. Vegetation has been cleared on either side ofthe powerline within 
the right-of-way. The powerline runs over the area that was mined out by the ARca #4 mine, and 
there was no resulting damage. If any damage occurs GENW AL will be out of power and will 
immediately make arrangements for any necessary repairs. 

It shall be noted that the extent of possible subsidence in the U-68082 lease mod area is 
difficult to predict because the extent of mining in this area is extremely speculative due to the low 
coal (5' and less) in this area. However, in keeping with special lease stipulation #1 (see Appendix 
1-15 A, Attachment 3) there will be no second mining (and hence no subsidence) in any areas where 
the cover is less than 50 times the seam height plus 50', or approximately 300' overburden. A 
detailed discussion of this stipulation can be found in Appendix 3-20, (Final Environmental 
Assessment, Modification of Federal Coal Lease UTU-68082, U.S. Forest Service.) 

Genwal has discussed the powerline situation with officials of Utah Power & Light (Dale 
Robertson), transmission and Distribution; Greg Bean, System Engineering, and Aaron Gibson, 
Customer Service Representative, verbal communication February 8, 2005). These representatives 
are very familiar with the surface effects of full extraction longwall mining and are in agreement that 
the risk to this line is quite minimal. GENW AL commits to immediately notify the Forest Service 
in the event of any damage to the powerline so that proper fire preventative measures can be 
implemented as required. 
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5.25.20 Subsidence Control 

GENW AL will comply with all provisions of the approved subsidence control plan and will 
correct any material damage resulting form subsidence to surface lands as a direct result of the 
operation of the Crandall Canyon Mine. This will be done to the extent technically and economically 
feasible, by restoring the land to a condition capable of maintaining the value and reasonably 
foreseeable uses which it was capable of supporting before subsidence. 

The mine plan is designed so that mining will not result in material damage to perennial 
streams or impoundments having a storage volume of 20 acre feet, or which could result in 
environmental degradation or safety hazards to streams and associated structures. 

5.25.30 Public Notice of Proposed Mining 

At least six months prior to mining, or within that period if approved by the Division, all 
owners and occupants of surface property will be notified, by mail, identifying specific areas in 
which mining will take place, dates that specific areas will be undermined, and the location or 
locations where the operator's subsidence control plan may be examined. 

5.26 Mine Facilities 

The existing surface facilities were partially located in a predisturbed area and the only area 
where the coal outcropped in the lease area. The existing surface facilities are located in a very 
limited disturbed area. The culvert expansion project adds the minimally necessary area for 
additional and improved facilities. The use of a 72" diameter culvert, through which Crandall Creek 
is routed, is the primary feature used to minimizing the disturbed area within the steeply sloped 
canyon. See Plate 5-3 for the surface layout and Plates 3-7, 3-8, and 3-9 and 5-20 for the premining 
land configuration. 
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A construction sequence for the culvert expansion project is included in Appendix 7-50. 

The new facilities will incorporate several design features which will minimize the spread 
of coal fines and dust compared to the existing facility. 

1) With the new system, all coal will be reclaimed by underground feeders located in 
the reclaim tunnel below the coal pile. During normal operations, coal will not have to be handled 
by heavy equipment (i.e. dozers and loaders) as with the existing facility. 

2) The new coal pile will be contained by the hillside on the south, the new upper mine 
pad on the west, and the new road extension on the north. This containment will help prevent the 
pile from spreading. Concrete road barricades (Jersey Barriers) will be placed along the outside edge 
of the road from the new truck turnaround to the new loadout and beyond which will further limit 
the spread of coal and coal fines onto the roadway. This new pile configuration is in contrast to the 
existing design wherein the coal pile is located immediately adjacent to the road and migration of 
coal onto the roadway is not uncommon especially where mobile equipment is constantly working 
the pile during the loading and reclaim process. 

3) The new truck loadout will be constructed outside of the road alignment in contrast 
to the existing facility where the loadout is situated directly within the roadway. Because the new 
loadout will be a state-of-the-art computer controlled facility, coal spills will be minimal compared 
to the existing facility. However, what little coal spillage that may occur with the new system will 
be cleaned up immediately and coal fines will report directly to the new sediment pond without being 
swept across the roadway as is now the case with the existing facility. With the new facility, the coal 
pile, crusher facility and loadout will all be located on the same side as the sediment pond and away 
from the existing roadway. 

A Forest Service road use permit was obtained from the United States Forest Service, Manti­
La Sal National Forest, Price, Utah in order to upgrade, use, and maintain the road to the mine permit 
area. This Forest Development road does not lie within the permit area and is not included as part 
of this permit application. The Forest Service road that lies within the disturbed area boundaries is 
included in the permit area for the purpose of drainage control. 

The topsoil was stripped according to the plan, stockpile, and seeded with the topsoil 
stockpile seed mix. The topsoil stockpiles are protected from encroachment by placing earthen 
berms, straw bails, silt fences, or equivalent where needed. 

There are no pre-existing structures or facilities located within the permit area. GENW AL 
has constructed a metal building (80' x 40') that is used as an outside shop. A new warehouse and 
office complex (50' x 25') has been built east of and connected to the existing shop. An additional 
30' x 20' shop bay has been approved for construction by the Division and is projected to be 
constructed in the future. 
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During the summer of 1990, a power line from Utah Power & Light was brought in across 
the top ofthe canyon. At this time the use of the diesel generator was terminated. Presently, a state 
of the art substation and transformer provide all power needs. The high voltage lines from the 
substation to the mine are run underground in cement covered conduit thus eliminating the need of 
overhead power poles and transmission lines. 

The oil storage and fuel containment area (80' x 20') is located at the west end of the old 
loadout area. This containment area is of sufficient volume to hold the volume of the largest storage 
tank found within the contaimnent area plus any additional storm water. The containment area has 
a valve connected to the drain inside the wall. The valve and drain will provide a means for 
removing any spills or water in the containment area. A certified SPCC plan outlining emergency 
action as per R645-301-730 is available at the mine site (Appendix 5-10). Refer to Plate 5-3 for all 
surface buildings and structures. 

An underground bathhouse has been constructed to provide shower and sanitary facilities for 
the miners. This underground bathhouse was designed and installed in accordance with all State 
Health, MSHA, and Forest Service regulations. These agencies were contacted prior to the design 
and implementation for their input and approval as necessary. The water and sewage plans can be 
found in Appendix 5-11 and 5-12, respectively. 

After the South Crandall portals were constructed, three small material storage sheds were 
placed on the site near the portals (see Plate 5-3). These sheds are all less than 20' x 25' and are of 
temporary type construction. They are used to store foof-bolt resin, electrical parts and other 
miscellaneous items. These sheds will be removed prior to final reclamation. 

Two mine fans located on the surface, as shown on Plate 5-3, are used to ventilate the mine 
workings to insure a sufficient amount of oxygen for mine employees to continue operations within 
the mine. Other structures such as cement guard rails and cement walls have been constructed, with 
the Division's approval, and are listed within pages 5-33 and 5-34. This list includes the approximate 
date of completion of each structure and the description of each construction project. 

Shotcrete was sprayed onto the cut-slope above the portals, the portal roads, and the coal 
storage area, as shown on Plate 5-3. A 4" square wire mesh was used, being spaced approximately 
1" to 2" away from the existing slope. The wire mesh was secured to the slope with standard metal 
clips and bolts. Two-inch PVC pipe, perforated for drainage, was inset 2 to 3 feet into the slope at 
two different elevations, approximately 6" to 12" from the bottom ofthe project and 12" to 24" from 
the top ofthe project. These pipes were spaced 6 to 10 feet apart for the entire length ofthe project, 
with 2" to 4" of shot crete then being sprayed onto the wire mesh. The intent of the project is to 
stabilize the cut slope to eliminate sloughage and enhance safety for personal. 



5.26.10 

Average slope: 
Matting: 

Securement: 

Drainage: 

Shotcrete: 
(per batch) 

Application: 

Specifications for Shotcretin2 Cut Slopes 

113:1 
11 gauge 2" x 4" or 9 gauge 4" x 4" wire mesh 
6' wide x full length of slope 
5/8" x 24" long bolts wi plates or 
3/4" x 24" long rebar type anchors wi plates 
2" PVC pipe, 24" long, perforated, located 
at top and bottom of slope, 6' to 10' on 
centers. Pipes will be inset into the slope 
with the end extending outside the shotcrete. 
Drainage of the slope will be collected by 
the 2" PVC pipes and allowed to flow to the 
outside of the shotcrete. 
1800 lbs sand 
800 lbs pea gravel 
425 lbs cement 
400 lbs fly ash 
Applied with a Reed Sova III or 
Reed M40 pump wi accelerator. 
Minimum thickness applied 2" 

See Figure 5-10 for a cross sectional detail of shotcrete application. 

This MRP covers the expansion of the surface facilities as shown on Plate 5-3. It should be 
noted that this represents the initial phase of the Crandall Canyon mine surface improvement. As 
shown, surface improvements will include a new intake portal, a new belt conveyor portal and a new 
fan portal. 
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The new portals will be constructed along the south side of the upper pad of the existing 
mine-yard (refer to Plate 5-3). This area is presently serving as the parking lot and material storage 
yard. The new portals will consist of an intake portal, a fan portal, and a belt portal. The intake 
portal will be used to accommodate fresh air intake into the mine, and also to provide primary travel 
access into the mine for employees and materials. The fan portal will support a ventilation fan which 
will suck return ventilation air out of the mine. The belt entry will be located south of the existing 
coal pile and will contain the main conveyor belt hauling coal out ofthe mine. 

Construction of the portals will be done within the existing permitted disturbed area 
boundary. The existing disturbed area boundary will not be increased. The existing sediment pond 
has been sized to accommodate this new portal construction area, so no changes to the sediment 
pond will be required. Except for adding a new culvert under the access ramp to the new portal, 
none of the previously approved and existing surface drainage structures will be affected. 

In the area of the new south portals, the base of the coal seam is located approximately 17' 
above (i.e., higher than) the level of the existing mine-yard. An earthen ramp will be constructed 
on the existing pad to gain access up to the level of the coal seam. In the area of the intake and fan 
portals, the existing hill slope will be excavated with a back-hoe to expose the coal seam in 
preparation for construction of the portal canopies. A small elevated pad will also be constructed 
in front of the fan portal on which the mine fan can later be installed. This fan pad will be 
constructed as a continuation of the access ramp leading to the intake portal. The access ramp to the 
intake portal and the fan pad will be constructed partially using the earthen material generated in the 
process of facing up the coal seam and partially using fill material hauled in from an off-site borrow 
source. The imported fill material will come from the same source (i.e., the same borrow pit) that 
supplied the pad material for the recently completed surface expansion. This borrow site would be 
the Nielson Construction commercial borrow pit located in Huntington Canyon below the power 
plant. As the access ramp is being constructed a new culvert (C-IIA) will be added to handle sheet 
flow drainage from the upper material yard (see Plate 7-5). 

As the access ramp and fan pad are constructed from the existing yard surface up to the level 
of the coal seam outcrop, some of the new fill material will be placed up against the intervening 
existing undisturbed slope. Part of the access ramp/fan pad will therefore be constructed on top of 
the existing slope. Before this ramp/pad is constructed, topsoil along the existing slope below the 
fan pad and access ramp will be protected in-place using a geotextile cover placed along the 
undisturbed slope under the fill material. This topsoil protection technique would be identical to the 
approved method used during construction of the existing surface expansion facilities (Phase I 
surface expansion). 

After the access ramp and fan pad have been constructed (and the underlying in-place topsoil 
protected with geotextile), the portal excavation can begin. Prior to starting the portal cuts, the 
existing topsoil at the portal sites will first be salvaged. Topsoil conditions along the south slope 
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portal area is similar to the conditions at the adjacent coal pile area where topsoil was salvaged 
during August, 1998. This topsoil salvage effort is described in appendix 2-5, Part II, prepared by 
Pat Johnson, soil scientist. At that area, according to Ms. Johnson's report, the depth oftrue topsoil 
was 3" but an average of 8" - 9" of material was taken due to the operating nature of the backhoes 
which were employed in the salvage process. In addition, an intensive soil inventory and site 
investigation was performed on the south slope on August 18, 1998 and is included in Appendix 2-6. 

In order to minimize the area of additional disturbance associated with the construction of 
the south portals these portals will be constructed by excavating individual pockets into the hillside 
for each portal rather than along a common high wall. Topsoil has already been removed from the 
belt portal site. By utilizing individual pocket cuts for the portals the total area of new disturbance 
is expected to be less than 4500 sq. ft. (0.11 acres). Topsoil will be removed from the areas of the 
south portal pocket cuts prior to excavation as described in Section 2.31.1. According to the 
Nyenhuis survey, the upper two feet (24 inches) is suitable for salvage. Based on the Nyenhuis soil 
survey it is anticipated that approximately 9000 cu. ft. (333 yds.) of topsoil will be salvaged from 
the intake and fan portal cuts. 

The salvaged topsoil will be stored on the existing topsoil pile #4 located off-site at the 
bottom of Crandall Canyon. This topsoil pile is constructed on Forest Service land under a Special 
Use Permit issued on 8/17/87. This pile #4 was originally constructed in 1997 during Phase 1 of the 
surface facility expansion. At that time it was designed and constructed sufficiently large to 
accommodate the additional topsoil storage requirements for the Phase 2 south portal construction. 
The Forest Service has concurred with the addition ofthe south portal topsoil to this pile. All topsoil 
removal, salvage and storage will be over-seen, directed and monitored by an independent soils 
scientist approved by the Division. A report of the topsoil salvage operation will be prepared by the 
soil scientist and added to the MRP upon completion as Appendix 2-5, Part III. 

After the portal sites have been faced up construction of the portal canopies will begin. 
These canopies will be constructed from 6" steel I-beams and 114" steel plate according the MSHA 
guidelines. These canopies will measure approximately 8' high by 20' wide and will extend 
underground as far as needed to insure adequate roof protection. The canopies will be anchored to 
concrete footers. These canopies will provide a safe structure from which the miners can begin 
driving the entries back into the coal seam. These portal canopies will be similar to the existing 
portal canopies. After the intake and fan entries have been driven into the hillside and connected 
together underground with a cross-cut, work can then be started on construction of the mine fan 
installation. The fan will be an 8' diameter Spendrup or Joy axial vane (or equivalent) electric 
powered fan. It will not have a diesel powered back up. It will be mounted on concrete foundations 
located on the newly constructed fan pad. The fan installation will be very similar to the existing 
fan structure. While the fan is being installed, the miners will drive the belt entry from inside the 
mine out to the belt portal. During this phase of development, mined coal will be moved away from 
the surface with a front-end loader, a mobile radial stacker, or some other temporary means of 
conveyance. After the belt portal connection is completed, a new conveyor truss will be 
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installed from a concrete landing at the belt portal out to the existing coal pile. The conveyor will 
be 48" wide, supported on a steel box truss which will extend from the new portal to the existing 
stacking tube. An intermediate bent support may be required, depending on final engineering. Ifthis 
bent is required it will be anchored to a concrete foundation constructed on the existing coal pad. 
The conveyor will be covered to minimize fugitive dust. The air quality permit will be revised prior 
to construction to include the new conveyor (see Appendix 5-23). This trusslbent structure will be 
similar to the existing trusslbent structure, but only one fourth as long. All coal from the mine will 
then be delivered directly to the existing coal pile and will be crushed and loaded on trucks through 
the existing coal handling facilities. 

The access ramp leading into the portals will be approximately 100' long and 20' wide. It will 
have jersey barrier guards along both sides. The ramp will be constructed from the imported fill 
material, laid down in 12" - 18" lifts, and compacted to 90%. The only vehicles using the ramp will 
be underground mine vehicles going in and out of the mine. Therefore the ramp is not considered 
a road. Drainage from the ramp will be handled by the existing drainage structures and the new 
culvert (C-llA) as shown on Plate 7-5. It is estimated that approximately 3500 cubic yards offill 
will be needed to construct the access ramp/fan pad. This quantity will be verified after construction 
on the as-built plans. 

Power, water, communications, and other mine infrastructure will be supplied to the south 
portals as an extension of the pre-existing Crandall Canyon Mine facilities. 

Figure 5-11 depicts a typical cross-section through the south portals, showing the pocket cut, 
access ramp, in-situ soil geotextile protection, and the portal canopy construction. 

Figure 5-12 depicts a typical cross section along the south portal conveyor belt structure. 
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GENW AL is also considering a second possible option for constructing the south portal 
intake and fan portals. Instead of constructing a ramp up to the level of the coal seam, short tunnels 
would be driven from the existing yard level up to the coal seam. In this scenario the pocket cuts 
would be be made into the hillside lower down at the same level as the existing pad. This level is 
approximately 15' below the base of the coal seam. Since the coal seam sits directly on top of the 
Star Point Sandstone, this sandstone out-crops at the existing yard level. Tunneling would begin in 
the sandstone and ramp up underground to the coal seam. 

If the tunnels are driven at an incline of 10% they will be about 160' long to where they 
intersect the base of the coal seam. At 8' high and 20' wide, excavation of the two tunnels (intake 
and fan) would generate approximately 1900 cu yds. of material during construction. This tunnel 
excavation material will consist of sandstone mixed with coal. This excess material would be 
disposed of by placing it in a 6' deep layer along the existing fill bank located between the upper 
material yard and the coal storage pad. This embankment is part of the designated coal storage area 
and currently is covered with coal. Therefore, after the tunnel excavation material is layered onto 
the embankment, it too will be covered over by the active coal pile for the remaining life of the mine. 
Refer to Figure 13-a and 5-13b for more details ofthis tunneling construction option. 

Upon final reclamation the tunnel excavation material would be hauled back into the mine 
tunnels where it would be sealed up prior to backfilling the portals. Backfilling and reclamation of 
the portal pocket cuts would be the same regardless of whether the ramp or tunnel option is selected. 
If GENW AL elects the tunnel construction option, topsoil will be salvaged in exactly the same 
manner as described previously. The amount oftopsoil salvaged, stored and redistributed would be 
the same regardless. If the tunnel option is selected, there would be no additional in-place topsoil 
required to be protected with geotextile, because there would be no fill material placed up against 
the hillside. 

If this option is selected, GENW AL commits to ensuring the protection of the hydrologic 
balance for surface and groundwater systems as required by R645-301-731. The tunnel excavation 
material will be tested for acid- and toxic-forming material and the analytical results of this testing 
will be presented to the Division. The hydrologic balance will be protected in the following manner. 

a) The excavation material will consist of fragmented Star Point sandstone. This 
sandstone outcrops naturally in the minesite area and is one ofthe major geological 
features which determine the character of Crandall Canyon and many other canyons 
in the Wasatch Plateau. This predominant sandstone is not known to be acid- or 
toxic-forming anywhere in the Utah coalfields. However, further site-specific testing 
of the sandstone will be conducted prior to any construction. 
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b) The proposed location of the material storage is on top of the existing pad fill. Any 
runoff from this area would report to the existing sediment pond. 

c) The existing pad fill in the proposed storage area varies between 10' and 40' thick 
over the bypass culvert and is densely compacted. This thickness of compacted fill 
material is sufficient to preclude any leaching downward into the bypass culvert or 
groundwater. 
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5.26.11 Coal Handling 

Coal exits the mine on a 48" conveyor belt, is transferred onto 48" overhead conveyor belt 
and drops into the run of mine coal stockpile. The coal is reclaimed from the stockpile and is 
conveyed to crusher station. Crushed coal is then conveyed directly to the silo. From the silo, it is 
weighed and loaded into coal trucks. 

An automated coal processing facility has been installed at the GENW AL mine site. The 
facility, as-built layout, can be found on Plate 5-6. Design calculations are located in Appendix 5-13. 

Coal from the mine is delivered to a concrete stacking tube. This structure will support a 
nominal 30,000 ton storage pile. The coal is reclaimed from the pile through an underpile drawdown 
system designed to feed a reclaim conveyor. Reclaimed coal is screened and crushed to a 2 x 0 
product, then transported to a computer-operated batch-weight truck loadout facility. From there it 
is loaded into the trucks and transported off the minesite to market. The new surface facilities has 
been painted a neutral gray color to blend with the existing environment with minimal visual 
obtrusiveness. 

After the new facilities are operational, the old loadout facilities were completely dismantled 
and removed from the site. The truck scales were also removed and the road repaved and re­
established as a two lane road meeting Forest Service standards. Coal and coal debris will be 
cleaned from the loadout area and from around the existing retaining wall area. The rehabilitated 
loadout site will be used for storage of snow and/or road traction material in the winter time and 
other suitable storage needs in the summer time. A slotted culvert has been installed on the roadway 
below this storage area. The slotted drain will direct any road runoff and material tracked down the 
road into the sediment pond for treatment. 

5.26.12 Power System, Transmission Lines, Substations, Feeders 

Power for the mine, both underground and surface use, is provided by transmission lines from 
Utah Power, and Light. The substation and transformer built by PEMCO provides 7200 volts to 
surface and underground power centers. The power lines run in underground cement covered 
conduit from the substation to a visual disconnect located by the bathhouse portal. From the visual 
disconnect it travels through 4" steel conduit into the mine. All electrical installations meet the 
appropriate 30 CFR Part 75 and 77 MSHA regulations. The placement of electrical installations can 
be found on Plate 5-3. Plate 5-8 gives a detailed layout of the substation and transformer facility. 

Utility poles located on the surface will be constructed to protect raptors, all wires will be 
insulated and there will be no exposed conductors. All electrical installations will be done in 
accordance with MSHA regulations. 
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5.26.13 Surface Equipment 

Underground supply equipment will be used on the surface as needed. The following is a 
list of equipment used exclusively on the surface: 

Fork Lift 
Pick-up Trucks 
Dozer 

5.26.14 Culinary Water System 

Snow Plow 
Diesel Tractors 

Front End Loader 
Bobcat tractor 

The culinary water used at the mine is purchased from a vendor who is supplied from a state 
approved water system, or taken from the deep well (MW -1) located at the mine portals. This deep 
well has been installed in accordance with state health regulations for culinary use. The culinary 
water is placed in containers designed for this purpose. Drinking water at the mine is provided as 
bottled water. 

The water used underground is placed in the mine sumps located underground. The location 
of the sumps will change as mining pro gresses across the reserve and will not remain in anyone area 
permanently. 

5.26.15 Sewage System 

The bathhouse, located underground, and a new proposed bathhouse for the culvert 
expansion project is designed and constructed in accordance with the State Health Department's 
rules and regulations. The sewage will be contained in a concrete holding tank and pumped by a 
licensed contractor and disposed of at a State approved sewage treatment plant. The sanitary 
facilities underground will comply with all MSHA regulations. The sewage facility can be found 
in Appendix 5-12. 

5.26.16 Sedimentation Control Structures and Water Treatment Facilities 

The existing sedimentation pond was reconstructed during the 1986 and 1989 construction 
seasons and enlarged during the culvert expansion project in accordance with R645-301-526.300, 
as detailed in the Runoff and Sediment Control Plan located in Chapter 7. 

Underground sumps will be built in order to effectively treat underground water before 
discharging into Crandall Creek, refer to Plate 5-4 for the sump locations. All discharge into the 
creek will meet effluent limitations of the UPDES permit and monitored in accordance with that 
permit, (Appendix 5-14). The sediment pond and the underground sumps are the only water 
treatment facilities proposed at the mine site. 
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In the fall of2009 the company constructed a facility on the surface to treat the excessive iron 
content in the mine discharge water. Details ofthis facility can be found in Appendix 7-65. 

5.26.17 Water Pollution Control 

See "Waste Disposal Plans" under the Mining Operation section of this chapter. 

In the fall of2009 the company constructed a facility on the surface to treat the excessive iron 
content in the mine discharge water. Details of this facility can be found in Appendix 7-65 

5.26.18 Air Pollution Control 

Coal mining and reclamation activities will be conducted in accordance with R645-301-420 
and the Air Quality Approval Order issued by the Utah Division of Air Quality (Appendix 4-7). 

5.26.19 Utility Installation and Protection 

All coal mining and reclamation operations will be conducted in a manner which minimizes 
damage, destruction, or disruption of services provided by oil, gas, and water wells; oil, gas, and coal 
slurry pipelines, railroads; public utilities; etc. which pass over, under, or through the permit area, 
unless otherwise approved by the owner of those facilities and the Division. 

5.26.20 Operation of Support Facilities 

Support facilities will be operated in accordance with a permit issued for the mine to which 
it is incident or from which its operation results. 

Noxious weeds have not occurred in abundance for the previous 3 years. Weeds such as 
thistle that have been noticed are few and far between and have been controlled by physical removal 
as needed. If a large quantity of noxious weeds occur, appropriate sprays will be used. 

5.27 Transportation Facilities 

The coal from the mine will be transported to the railloadout or final destination by truck. 
The trucks are typical 45 ton tandem trailer coal haulers used in the Utah coal fields. GENW AL uses 
a loading site on the Utah Railway located at Mohrland, Utah, a loading facility on the Southern 
Pacific Railway in Wellington, Utah, and other independently owned loadouts within the 
Carbon/Emery county area. 

The Forest Development Road from Huntington Creek to the truck tum around area was 
constructed under the definition of a class one road and will be maintained as a primary road, in 
compliance with the road use permit issued by the U. S. Forest Service, Manti-La Sal National 
Forest. The forest access road will remain as part of the post mining land use in accordance with the 
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Forest Service Pennit (Appendix 1-2). The Forest Service Access Road, upgraded under the 
definition of a class two road, is maintained as a primary road. The road connects the main pad area, 
the truck tum around area, and the Forest Service Parking/Turnaround to the Huntington Canyon 
Road (State Route 31). The road is designed, maintained and will be restored in accordance with 
the Forest Service road use pennit. 

The road from the lower pad area to the upper pad area was built under the definition of a 
class two road and is maintained as a primary road. It is designed (as shown on Plate 5-10), 
maintained and restored in accordancewithR645-301-527.120. The Ancillary road to the portal area 
was built under the definition of a class three road and was designed (as Shown on Plate 5-10), is 
maintained and restored in accordance with R645-527.130. 

The Forest Service Development road has been designed and was approved by the USFS 
prior to construction. The design drawings are on file with the Manti-La Sal National Forest in 
Price, Utah. During the 1991 construction season GENW AL Resources Inc. improved and asphalted 
the Forest Service Development road and surface facilities area of the Crandall Canyon Mine (as 
shown on Plate 5-3). The improvement infonnation covering the haul road and facilities area is 
addressed in Appendices 5-15, 5-16, and 5-17. 

The Forest Service road (primary road) is utilized by coal haul trucks, mining equipment (on 
a limited basis), support vehicles, employees, and recreational users (public). The two roads located 
on the pennit area, the portal pad road and the access road to the main pad, are utilized by both 
surface and underground mining equipment, support vehicles, and employee vehicles. The ancillary 
road to the portal area is utilized by service vehicles on a very limited basis. The ancillary road to 
the upper unused area has been reseeded. 

The forest parking area past the mine site was preserved for recreational/forest service 
parking and with verbal approval for the short tenn storage or mine equipment being 
onloaded/offloaded or moved as a part of upgrading or retrofitting. 

Because of the limited space available at the existing site, snow removal and storage is now 
a problem. Currently, under agreement with the Forest Service, limited snow storage is allowed in 
the Forest Service trailhead parking area. This practice is less than ideal however. Snow storage in 
this area limits the amount of available public parking. Snow melt and runoff from the snowpiles 
often makes the parking area muddy in the springtime and makes sediment control into nearby 
Crandall Creek more challenging. The expanded operations area should relieve congestion at the 
site and free up both the parking area and the Forest Service road and make snow storage in the 
parking area unnecessary. Snow storage will become available in the area of the existing loadout 
facilities once these facilities have been removed and the area cleaned up properly as part of the 
overall site expansion project. Snowmelt from this new storage area will be able to report directly 
to the sediment pond located nearby. There will be absolutely no snow storage in the sediment pond 
itself. 

After construction of the surface expansion is completed, the Forest Development Road 
50248 will be returned to double lane width through the pennit area to the Forest Service trailhead 
parking area. This will be accomplished by the following: 

5 - 34 



a) The existing loadout facilities will be removed and cleaned up and the road will be 
widened, realigned, and repaved through this area. 

b) The existing truckscales and exit ramp will be removed from the middle of the road 
and the roadway will be re-established and repaved in this area. 

c) The existing oil storage shed will be rehabilitated and the roadway will be regraded 
and repaved in this area. This storage facility has been designed and constructed to adequately 
contain the volume ofthe largest storage tank plus the additional volume of any direct precipitation 
which may accumulated within the containment area. 

d) The existing roadway from the loadout up to the truck turnaround area will be 
widened by approximately 15 feet. This will result in an additional (third) lane which can be used 
by the trucks as a stacking lane as they wait to enter the loadout to be loaded. This will free up the 
existing road for unobstructed two-way, two lane traffic to facilitate public use of the road for Forest 
related activities. 

e) The tum-around area will also be widened to allow the trucks to tum in a standard 
co~nter-clockwise direction and thereby eliminate the present practice of clockwise cross traffic 
turnarounds. 

f) Construction ofthe high speed, high efficiency truck loadout will in and of itselfhelp 
minimize the congested conditions which now exist within the mine site. Presently trucks are often 
forced to stop along the Forest Service road while waiting to be loaded. The expanded coal storage 
capabilities and the new high-speed truck loading facilities will allow the trucks to be loaded in a 
continuous, uninterrupted basis, thereby eliminating the major cause oftie-ups and congestion. 

g) After the Forest Service road has been re-established, (i.e. realigned and repaved) the 
roadway will be striped to properly delineate the travel way through the mine site areas to the Forest 
Service Trailhead. The travel lanes will be clearly marked to help separate public traffic on the road 
from truck traffic associated with the coal operations. Signs will also be installed to direct the public 
to the trailhead and to instruct the public as to which areas within the mine site should be avoided in 
order to prevent conflicts with the ongoing operations. These direction signs will be readily visible 
to the motoring public and will conform to the Manual of Uniform Traffic Control Devices. 

The plan view for roads maybe found on Plate 5-3. The typical cross section for each road 
and their corresponding profile may be found on Plate 5-10. 

The coal trucks exit to the east ofthe loadout facility and onto the USFS road (see Plate 5-3). 
Roads in the permit area are inspected in order to determine the maintenance required to minimize 
and correct erosion problems before they become extensive. Maintenance will be performed as 
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required to control erosion. This maintenance will include maintaining the ditches, resurfacing when 
needed and maintaining proper drainage. 

See Plates 5-3, 5-10, 5-19, and Appendix 1-2 for more sections and details of the roads 
within the permitted boundaries. If a road is damaged by a catastrophic event, such as a flood or 
earthquake, it will be repaired as soon as practical after the damage has occurred. 
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5.28 Handling and Disposal of Coal, Overburden, Excess Spoil and Coal Mine Waste 

5.28.10 Coal Removal, Handling, and Storage 

See Section 5.26 ofthis chapter. See Section 5.4 for removal and reclamation. 

5.28.20 Overburden 

See Section 5.28.30 for removal and reclamation. 

5.28.30 Spoil, Mine Development Waste, and Noncoal Waste Removal, and Overburden 

The Crandall Canyon Mine produces a run of mine product for final sale, this product does 
not contain any mine related rock or development waste. The method of mining used at the Crandall 
Canyon mine produces no development waste, however small amounts of rock waste are generated 
in unexpected roof falls and overcasts. This rock waste is not brought to the surface, but is disposed 
of on pillar lines or stored in areas that have been mined or where no second mining is to be done. 
The material disposed of on the pillar lines will be of the same nature that naturally caves in the 
pillaring process, therefore no leachate will be formed other than that associated with normal 
pillaring. 

In no event will the disposal of this material interfere with future recovery of the coal 
resource without consent ofthe BLM or the managing agency of the coal resource. In the unlikely 
event either rock, development, and/or processing waste is encountered, and the volume exceeds the 
capacity that can be disposed of along pillar lines; GENW AL commits to disposing of the waste in 
a DOGM approved disposal facility. GENW AL will notify and consult with DOGM regarding 
disposal sites; all waste disposal will be done in accordance with MSHA regulations. 

The waste generated by the normal underground mining activities will be brought outside the 
mine for disposal. No oil or grease will be intentionally disposed of underground. All solid waste 
brought to the surface will be disposed of in a trash container until the container becomes full, at 
which time the container will be transported to a State approved landfill for final disposal. 

At the present time the landfills to be used will be the state approved Nielson landfill or 
American Kinfold landfill (M&P Enterprises, which are located next to the county landfill, 
approximately 1.5 miles north of Orangeville, Utah, and if another State approved landfill becomes 
available and is more cost effective, then this landfill will be utilized. The operator will notify the 
Division prior to any waste disposal in any landfill other than those mentioned. The location ofthe 
new landfill and a statement from the DOH indicating the landfill permit number, the permit term and 
any conditions that the DOH has concerning the disposal of noncoal waste will be submitted to the 
Division. In no event will liquids be disposed of in landfills that are not permitted to handle such 
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material. Scrap metal and used equipment will be removed from the mine unless safety considerations 
prevent removal. 

Oil contaminated soil from the gas and oil storage area will be disposed of prior to reclamation 
or moving of the facility. If oil or gas spills occur outside the containment area, the spill will be 
contained, cleaned up and disposed of in a permitted facility. The contaminated material will be 
disposed of at a facility licensed to accept oil/gas contaminated soil or remediated onsite with 
appropriate approvals from the pertinent regulatory agencies. 

5.28.40 Processinl: Waste 

No processing waste is generated at the Crandall Canyon Mine. Only coal is removed from 
the mine, all of which is trucked off site and sold. Exploratory drill hole data and mining conditions 
indicate that no development or processing waste will be produced. However, in the unlikely event 
either rock, development and/or processing waste is encountered, and the volume of waste generated 
exceeds the capacity that can be disposed of along pillar lines, OENW AL commits to disposing of 
the waste in a DOOM approved disposal facility. OENW AL will notifY and consult with DOOM 
regarding disposal sites. All disposal operations will be in compliance with Utah Coal Mining 
regulations R645-301-536 and R645-301-746. 

5.28.50 Hazardous Wastes 

In the unlikely event that hazardous or toxic material is encountered, OENW AL will notifY 
the Division as well as the State Health Department; the hazardous or toxic material(s) will be 
disposed of at a facility permitted to accept the specific contaminants found. 

5.28.60 Sediment Pond Waste 

Sediment removed from the pond during the cleaning process will be_hauled to an approved 
waste disposal facility. Prior to cleaning the sediment pond, representative sediment samples will be 
collected and analyzed for any acid- and/or toxic forming materials (as listed on page 5-39A). Ifthe 
analytical results exceed the toxic limit, the waste material will be handled and disposed of in 
compliance with regulations applicable to acid- and/or toxic forming materials. OENW AL will notifY 
DOOM if the analytical results ofthe samples show that acid or toxic forming materials are present. 
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5.28.70 Sanitary Waste 

There are less than 10 regularly assigned employees on the surface per shift. These surface 
employees use the bathhouse for their sanitary waste needs. Waste from the underground bathhouse 
toilets and showers is pumped to a holding tank located underground. When required the holding 
tank is pumped and the materials are disposed of by a licensed contractor at a State Health approved 
disposal site (See Appendix 5-12). GENWAL will keep records of the sewage pumped from the tank 
by the contractor. The sanitary waste needs for the miners underground will be handled in accordance 
with MSHA regulations. 

5.29 Management of Mine Openings 

Five portals have been placed on the Star Point Sandstone in the Hiawatha coal seam. Four 
of the five portals are used while one of the portals is sealed. Three portals are used for intake 
ventilation, beltline, and return ventilation. The fourth portal opening is used for access to the 
underground bathhouse. Two identical fans located at the return portal will operate in parallel. One 
fan will discharge horizontally and the second vertically. 

These portals existed during previous mining attempts and will be utilized during current . . 

mining operations. The high wall above the portals has been secured and canopies have been installed 
to maintain the portals at MSHA standards. During operation of the Crandall Canyon Mine, access 
to all mine openings are controlled by the operator during working and nonworking hours. Due to 
public access through the mine site, a security person is located at the mine during times of no work 
or when surface personnel are not present. Permanent sealing of underground openings is discussed 
in Section 5.42.71 of this chapter. 

5.30 Operational Design and Plans 

5.32 Sediment Control 

The design of the sediment control structures is presented in Chapter 7, Section 7.42 of this 
document. The designs are intended to minimize the disturbance to the hydrologic balance by 
distributing the smallest practical area at anyone time during the mining operation through 
progressive backfilling, grading, and prompt revegetation as required in R645-31O-353.200, and to 
stabilizing the backfilled material to promote a reduction of the rate and volume of runoff in 
accordance with the regulations. 
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5.33 Impoundments 

The only impoundment on the Crandall Canyon Mine site is the sedimentation pond. The 
design of the sediment control structures is presented in Chapter 7, Section 7.42 of this document. 
The sedimentation pond meets criteria ofR645-301-533 as shown in Appendix 7-10, page 7. 

EarthFax Engineering, Inc. previously conducted the sediment pond design and stability 
analysis (Chapter 7, Section 7.42 and Appendix 7-6) which determined that the old sediment pond 
was stable under static and seismic conditions. The redesigned pond, constructed in conjunction with 
the surface facility expansion, does meet the minimum regulatory requirement of 1 v:5h combined 
upstream and downstream side slopes. Refer to Appendix 7-4 for additional detail on the sediment 
pond. 

5.34 Roads 

The primary roads associated with the Crandall Canyon Mine have been located on the most 
stable available surfaces. They have been surfaced with materials (gravel, road base, asphalt, etc.) 
approved by the Division as being sufficiently durable for the anticipated volume of traffic and weight 
and speed of vehicles using the road. All roads falling under DOGM regulations are built on cut 
material and, as a result, no embankments were used during road construction. The roads are 
routinely maintained to include repairs to the road surface, blading, filling potholes and adding 
replacement surface material when needed. Culverts and ditches have been installed and are 
maintained to sustain the life ofthe roads during the operational life ofthe mine. See Plate 7-5A for 
the location of culverts and Appendix 7-11 for the culvert designs. See Section 5.27 for further 
information on these roads. 

The area not designated as a primary road is the upper pad. This area has been asphalted to 
the approval of the Division. The pad is utilized for parking, loading and unloading of supplies and 
equipment, storage for those supplies, a staging area for new and rebuilt underground equipment, and 
access to the primary road to the portal area. It is maintained to include repair to the pad surface, 
blading, filling potholes and adding replacement surface material when needed. Roads within the 
permit area used for mining operations will comply to R645-301-534.l00 through R645-534.340. 

After the new expansion facilities were completed, the existing loadout facility, including the 
truckscales, were dismantled and removed from the site. The oil storage shed will also be 
rehabilitated. The area was then regraded and repaved, allowing the Forest Service road to be re­
established as a two lane road. In addition, the existing roadway heading up to the truck turnaround 
area was widened by approximately 15 feet. This resulted in an additional third lane which can be 
used by the trucks as a stacking lane as they wait to be loaded. This will free up the existing road for 
unobstructed two way, two lane traffic to better accommodate public, Forest related use ofthe road. 
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The tum around area will also be widened to allow the trucks to tum in a standard counter-clockwise 
direction and thereby eliminate the present practice of clockwise cross traffic tum arounds. 

The expanded coal storage capabilities and the new high-speed truck loading facilities now 
allow the trucks to be loaded in a continuous, uninterruped basis, thereby eliminating the major cause 
of tie-ups and congestion. 

5.35 Spoil 

There are no permanent refuse sites located on the property. All spoil is controlled and 
maintained as described in Section 5.28.30 and Section 7.54 of Chapter 7. 

5.36 Coal Mine Waste 

See Section 5.28 of this chapter. 

5.37 Regraded Slopes 

The following information supplied is incorporated within the currently approved mine plan 
and variances have been granted. If a slide should occur within the permit area, GENW AL will notifY 
the regulatory authority and comply with the remedial measures required by the regulatory agency. 

The applicant concurs, that 1: 1 excavation slopes are not suitable in the superficial topsoil 
deposits and have included slope rounding of these slopes at 1.5:1. If the factor of safety of 0.72 was 
correct, most areas of the existing canyon would already have failed as the natural slope approaches 
1: 1 in the entire canyon. Any excavation slope greater than 1: 1 (with exception of slope rounding) 
would be unrealistic and impose unnecessary impact far beyond the current limits. In many instances, 
a 1.5: 1 excavation slope is not realistic as the topography of the canyon exceeds this value. 

Careful monitoring of construction in critical areas will be necessary to identifY and use the 
correct design profile (i.e. 1: 1, 1/2: 1, or 1/4: 1 slopes). The stability of the recontoured slopes has been 
demonstrated by the interim reclamation in evidence at the property. A number of these slopes are 
in excess of the proposed 1.5 to 1 final reclamation contours and have been in place for over ten (10) 
years. GENW AL will continue to observe these slopes and in the event that a failure occurs or 
evidence of instability is noted, such as sloughing, tension fractures, etc., all appropriate regulatory 
authorities will be notified and an acceptable plan to modifY the proposed final reclamation contours 
will be agreed upon at a minimum of five (5) years prior to cessation of mining. 
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The roads are used to access the portal and substation areas and operations area as shown on 
Plate 5-3. Cut slopes of0.25h:lv for competent bedrock, O.5h:lv for fractured bedrock and 1h:lv 
for shallow surficial deposits less than four feet deep overlaying bedrock are proposed for the portal 
access roads. 

A slope stability investigation was submitted by Delta Geotechnical Consultants and is 
included as Appendix 5-19 with a safety factor of 0.72 for the shallow surficial deposits of the 
proposed 1:1 cut slopes. Since the safety factor does not comply with UMC 817.162 (c) 
requirements, cut slopes with 1: 1 slopes will be rounded to 1.5: 1 in the shallow superficial material. 
Appendix 5-16 is a stability analysis of the storage pad (upper pad) at the Crandall Canyon Mine 
prepared by EarthFax Engineering, Inc. A reclamation slope stability analysis has been prepared by 
JME Consultants and is included in Appendix 5-21. This analysis shows that the minimum static 
safety factor of 1.3 for the reclamation fill slopes will be met. 

5.40 Reclamation Plan 

NOTE: See Appendix 5-22(A) for the stand-alone reclamation plan for the East Mountain Emergency 
Drillpads and Access Roads. See Plate 1-1 for the location of these drillpads and access roads. 

. . 
See Appendix 7-65 and 7-66 for operations and reclamation of the Burma Evaporative Pond and 
Treatment plant. 

5.41 General 

When no longer needed for mining operations, all entry ways or other openings to the surface 
from the underground mine will be sealed and backfilled. The permanent closures will be constructed 
to prevent access to the mine workings by people, livestock, and wildlife. Potential surface drainage 
will also be kept from entering the sealed entries. 

Prior to final sealing of any openings, the BLM will require an on site inspection and a 
submission of formal sealing methods for approval of the BLM. The formal sealing methods will be 
presented as a plan including cross sections demonstrating the measures taken to seal or manage mine 
openings will comply with R645-301-529.100. At the time that the mine closure plan is submitted 
to the BLM, a copy will be forwarded to the Division for concurrence and approval and for addition 
to the mine plan on file. A copy will also be placed at the Emery County Recorder's office. 

A formal plan will be submitted to the BLM for approval prior to final sealing of any 
openings. As per their on site inspection and plan approval, the openings will be sealed. All surface 
equipment, as well as structures, including all concrete foundations, will be removed by the applicant 
after the permanent cessation of operations. 

5.41.10 Temporary Cessation 
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If operations are to be temporarily suspended for 30 days or longer, the applicant will submit 
a notice of intention to the Division. This notice will include a description of the extent and nature 
of existing surface and underground disturbance prior to temporary cessation. The statement will also 
cover the type of reclamation which will have been accomplished to date and also include the type 
of ongoing monitoring, number of opening closures, water treatment activities and other topographic 
rehabilitative efforts which have been or will be undertaken during this period. The applicant will 
maintain and secure the surface facilities and mine openings. 

GENW AL will implement the temporary cessation regulations as follows: 

(a) GENWAL shall effectively support and maintain all surface access openings to 
underground operations, and secure surface facilities in areas in which there are no 
current operations, but operations are to be resumed under an approved permit. 
Temporary abandonment shall not relieve GENW AL of its obligation to comply with 
any provisions of the approved permit. 

(b) Before temporary cessation of mining and reclamation operations for a period ofthirty 
days or more, or as soon as it is down that a temporary cessation will extend beyond 
thirty days, GENW AL shall submit to the Division a notice of intention to cease or 
abandon operations. This notice shall include a statement of the exact number of 
surface acres and the horizontal and vertical extent of subsurface strata which have 
been in the permit area prior to cessation or abandonment, the extent and kind of 
reclamation of surface area which will have been accomplished, and identification of 
the backfilling, regrading, revegetation, environmental monitoring, underground 
opening closures, and water treatment activities that will continue during the 
temporary cessation. 

(c) Each mine entry which is temporarily inactive but has a further projected useful 
service under the approved permit application, shall be protected by barricades or 
other covering devices, fenced and posted with signs to prevent access into the entry 
and to identify the hazardous nature of the opening. These devices shall be 
periodically inspected and maintained in good operating condition by GENW AL. 

(d) Each exploration hole, other drill hole, bore hole, shaft, well or other exposed 
underground opening which has been identified in the approved permit application for 
use to return underground workings, or to be used to monitor ground water conditions, 
shall be temporarily sealed until required for actual use. 
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5.42 Narratives, Maps, and Plans 

5.42.10 Timetable 

All reclamation, other than areas handled in interim reclamation, will commence with removal 
of the surface structures, redistribution of the cut and fill materials and final grading of disturbed 
surface areas. Within 30 days following completion of final grading (which should be in August), 
topsoil from the stockpile will be redistributed. Nutrients and soil amendments, if shown to be 
required by soil tests, shall be applied to the redistributed topsoil before the end of October. Seeding, 
transplanting and mulching will then proceed when moisture conditions are optimal for planting and 
seeding. Seeding will commence as soon as the seedbed is finished in the late fall. Tree planting will 
be done in conjunction with seeding or in the following spring, as soon as one can work the soil. 

A reclamation sequence for the mine yard, including the proposed culvert expansion project, 
is described in Appendix 5-22. 

Timetable-Reclamation Activities: First available season following cessation of mining 

Normal Access- May 15, Begin demolition- May 15 
Structure removal- May 15 to June 30 
Seal portals- Sept 1 to Sept 30 
Asphalt Removal- June 15 to June 30 
Earthworklrecontouring- May 15 to September 30 
Topsoil redistribution- August 30 to Oct 15 
Drainage Construction- Sept 1 to Sept 30 
Hydroseeding- Sept 15 to Oct 30 
Seeding/Planting- Oct 1 to Oct 30 

Final Reclamation- (cessation of mining) 

Year 1 May June July Aug. Sept. Oct. 

Structure Removal 
Portal Seals 
Asphalt Removal 
EarthworkiRe-contour 
Topsoil Redistribution/Final Grade 
Drainage Construction 
Seeding/Mulching 
Planting 
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Year 2 through 10 

Vegetation Monitoring 
Hydrologic Monitoring 
Subsidence Monitoring 

July 1 to August 30 
June 1 to Oct 30 (4 times) 
July 1 to Oct 30 

5.42.20 Final Surface Configuration 

All areas affected by surface operations will be graded and restored to approximate original 
contour. All final grading will be done along the contour to minimize erosion and instability unless 
this operation becomes hazardous to the equipment operators. Backfilling and grading will proceed 
so as to eliminate the cut slopes and highwalls. Refer to Plates 5-16, 5-17, and 5-17 A. The proposed 
culvert expansion project will supply all backfill material needed to achieve approximate original 
contour and to reclaim existing highwalls. 

A reclamation map showing post construction interim reclamation area, Plate 7-5, and final 
reclamation, Plates 5-16, 5-17, and 5-17 A, accompanies this document. Slope rounding on Plate 5-3 
has been revised to meet the required slope of 1.5: 1 at the specified reclaimed cross sections. 

5.42.30 Interim Reclamation 

All surface areas disturbed during construction and which are not needed for mining 
operations were revegetated in the fall of the year following completion of the construction. This 
revegetation was performed as described in Chapter 3 of this document. 

Disturbed areas within the mine plan area that contribute water directly to the sediment pond 
have undergone interim reclamation. The goal of this reclamation was to achieve vegetative cover 
that will minimize erosion thus reducing the amount of soil material entering the sediment pond. To 
achieve this goal, a standard of 80% vegetative cover was met. Ocular estimates of cover are made 
each fall (early September) to determine if supplemental seeding is warranted. 

A reclamation map showing post construction interim reclamation areas and final reclamation 
accompanies this chapter as Plate 5-17. The correct number of acres to be revegetated in final 
reclamation is 8.73 acres. 

5.42.40 Bond Release 

Before seeking bond release, GENW AL will provide a description of all temporary structures 
to be removed and reclaimed. No permanent sedimentation ponds, impoundments, and treatment 
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facilities that meet the requirements ofthe R645 rules for permanent structures will remain after final 
reclamation, Phase 2. 

5.42.50 Timetable and Plans, Removal of Sedimentation Pond 

The sediment pond will remain after the mining operations and through phase 1 reclamation 
until adequate revegetation has been established to control erosion. Reclaimed disturbed area 
drainages will be routed to the pond and diversions will be maintained to preserve the integrity ofthe 
pond until requirements ofR645-3 0 1-7 63.100 have been met. These diversions can be found on Plate 
5-16 and 7-5. 

Upon approval of phase 1 revegetation, the sediment pond will be cleaned out and the material 
disposed of in the approved method. The sediment which accumulates in the sediment pond as a 
result of runoff from the reclaimed area should only be topsoil that has eroded from the reclaimed site 
(care will be taken not to mix the pond liner with this topsoil). This topsoil will be excavated, 
stockpiled and allowed to dry. Once the topsoil has been dried the sediment pond will be removed 
and the area regraded to remove any capability to impound water. Topsoil will be redistributed over 
the reclaimed sediment pond site and the area reseeded. 

Removal of the sediment pond was included during final reclamation to comply with the 
direct request ofthe Price Office of the u.s. Forest Service. 

5.42.60 Roads 

The Forest Service Development Road from Huntington Creek to the Forest Service turn 
around will remain as part of the post mining land use in accordance with the Forest Service permit 
shown in Appendix 1-2. During reclamation, the Forest Service access road will be altered to comply 
with the special use permit. GENWAL has and maintains a "reclamation" bond with the Forest 
Service which covers the costs for the proposed post-mining road configuration. 

As stipulated in the existing Forest Service special use permit (8/26/89) covering the road, 
during final reclamation the width of the road surface within the permit area will be reduced from a 
27 foot sub grade and 22 foot running surface to a 20 foot subgrade and 14 foot running surface. 
Asphalt and sub grade removed from the permit area as part of this road narrowing will be taken to 
a RCRA-approved disposal site. 

Based on recent correspondence, the Forest Service now indicates that it prefers to have the 
asphalt totally removed from the road surface upon final reclamation. GENW AL commits to 
reclaiming the road through the minesite to the specifications stated in the Road Use Permit. 

All other roads used for the operation of the Crandall Canyon Mine, within the permit 
boundaries, will be reclaimed in accordance with R645-301-542.610 through R645-301-542.640. 
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5.42.70 Final Abandonment of Mine Openings and Disposal Areas 

The old truck loadout was dismantled once the new loadout facility became operational. The 
loadout structures were removed and the excess coal around the area was cleaned up and hauled to 
the new coal stockpile area. This area will provide a place to store material as well as snow and salt 
in the winter time. 

After the new loadout facilities was constructed, the existing loadout area was removed and 
the area rehabilitated and cleaned up. These rehabilitation measures include the following: 

a) The existing loadout facilities will be dismantled and removed from the site, 
including the coal bin, crushers, scalehouse and loading chute. 

b) The existing truck scale will be removed from the middle of the road and the 
roadway will be regraded and repaved. 

c) The existing oil shed will be rehabilitated and the roadway will be regraded and 
repaved in this area. 

d) The existing coal pile/storage area will be totally cleaned up. All coal and coal 
products will be removed. The area will then be swept and vacuumed. 

e) The hillside below the coal storage area will be dressed up. The mine discharge 
waterlines will be relocated in a more orderly fashion. Coal products will be 
vacuumed from the hillside. 

5.42.71 Closure and Management of Mine Openings 

When no longer needed for mining operations, all entry ways or other openings to the surface 
from the underground mine will be sealed and backfilled. Prior to the sealing of the mine openings, 
all combustible material will be removed from the underground bathhouse. All structures that will 
interfere with sealing of the mine openings will also be removed. The permanent closures will be 
constructed to prevent access to the mine workings by people, livestock, and wildlife. Potential 
surface drainage will also be kept from entering the sealed entries. 

All combustible material will be removed from underground and hauled to a state approved 
land fill. The portals will be backfilled with soil and two rows of solid concrete blocks placed 
across each entry and then backfilled to the surface and recontoured as shown on Plate 5-17. The 
block stoppings will be placed as far from the surface as is necessary to obtain a competent top and 
bottom. 
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5.42.72 Excess Waste 

All waste material generated from the removal of the structures will be removed from the 
property and sold as scrap or disposed of in a state approved land fill. See Section 5.28 of this 
chapter for more detail on excess waste and spoil. 

5.42.80 Estimate of Reclamation Costs 

Estimate of reclamation costs are included under Appendix 5-20. 
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5.53 Backfilling and Grading 

Backfilling and regrading of disturbed lands has been designed to restore all disturbed areas 
affected by surface operations to the approximate original contour of the land. This is made possible 
by the fill material required by the 1997 facility expansion project. Reclamation of affected areas, 
including revegetation is outlined in Chapter 3, Section 3.41. 

During reclamation, the subsoils or backfill material will be laid down in 12" to 18" lifts and 
compacted through repeated travel by heavy equipment. This method has been utilized by a number 
of mines in the area and appears to give excellent compaction prior to topsoiling. In areas with 
slopes ofless than 30%, the subsoil will be ripped to a depth of 18" prior to topsoil placement. In 
areas having average slopes of more than 30% the subsoil will be ripped to a depth of 12", where 
practical. Topsoil will then be redistributed in a manner that achieves an approximate, uniform 
stable thickness and other specifications stated in Chapter 2, Section 2.42 of this document. 

5.53.10 Removal or Reduction of Cut Slopes and Highwalls 

Prior to backfilling and grading of the highwall area above the portals and the cutslopes 
above the old coal loadout area and the pocket cuts at the south portals, existing shotcrete, wire 
mesh, clips, and other related material will be removed and disposed of in an appropriate manner. 
All noncombustible material generated from the removal of shotcrete will be disposed of 
underground (within the mine) prior to the sealing ofthe portals. All other waste generated will be 
removed and disposed of in an appropriate State permitted land fill. 

Backfilling and grading will proceed so as to eliminate the cut slope, pocket cuts and 
highwal1. Refer to Plate 5-3 for the highwalliocation. The cut slope above the coal stockpile area 
will be backfilled to match the approximate original contour with fill material from the Expansion 
Area pad. The Forest Service Trailhead Access Road will be left in place, but the surface will be 
modified to meet design specifications, as directed, by the Forest Service (see Appendix 1-2). See 
Plate 5-17 for the Forest Service road location. 

The stability ofthe reclaimed highwall and cutslopes has a safety factor greater than 1.3 and 
is shown in Appendix 5-21. 

No highwalls or remnants will remain after reclamation. 

5.53.20 Terracin~ and Erosion Control 

No terracing will be done. All final grading and surface preparation of overburden completed 
prior to the redistribution ofthe topsoil will be done along the contour to minimize erosion in areas 
with slopes less than 30%. In areas with slopes greater than 30% the grading, preparation and 
placement in a direction other than generally parallel to the contour will be used. 
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5.53.30 Refuse Piles 

There are no refuse piles at the Crandall Canyon mine site. 

5.53.40 Surface Coal Minin2 

There will be no surface coal mining at the Crandall Canyon Mine. 

5.60 Performance Standards 

All mining and reclamation operations at the Crandall Canyon Mine will be conducted in 
accordance with the R645 rules and this permit. 
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5.23.3Q Underground Equipment 

Typical mining equipment used in this area will be employed to mine coal in this permit area. 
Two continuous miners will be employed to mine coal in this lease area. The following is a list of 
equipment, or equivalent, that may be utilized underground and on the surface as required: 

Joy Miners (2) 12 cm 12 (5.5 - 11.5' cutting height) 

Roof Bolters (2) 

HDDR 13 Fletcher (Min. 6' operating height) (2) 

TD143 Lee Norse 

Feeder Breakers (2) Stamler 54" (1) Long Airdox 118" 

Battery powered scoops and face haulage 

Various Electrical Equipment 

Long Airdox continuous haulage system 

Stamler conti~uous haulage system 

The Longwall System will include: 

4LS-2 Joy Longwall Shearer 

Kloeckner-Becorit Shields (effective 5-7' height) H & B pan line 

H & B head and tail drives 

American Longwall Stage loader 

Appurtenant pumps 

Diesel shield haulers 

Other appurtenant equipment as needed. 

5.23.4Q Geotechnical 

Within the projected mining area, conclusions from existing drill hole data (see Appendix 
6-5) and from BLM databases excludes the possibility of multiple minable seams being present. The 
coal seam to be mined on the GENW AL leases occur in the lower part ofthe Blackhawk Formation. 
The Formation is comprised of approximately 1000 feet of gray carbonaceous shales, siltstones, 
coals, and interbedded sandstones oflate Cretaceous age. The Star Point Sandstone, a massive cliff 
forming 700 to 900 foot thick sandstone unit, underlies the Blackhawk Formation and its top serves 
as a useful lithologic landmark in the area. 
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An isopach map of the Hiawatha coal seam overburden appears in Plate 6-6. Overburden 
thickness above the area to be mined in the permit area ranges from 750' to 2400' . Coal pillar height 
ranges from 5' to 10' in the permit area. A uniaxial compressive strength of2400 psi (geomechanical 
tests, Appendix 5-1) was used in the pillar safety factor calculations. 

The formations in the physiographic area dip gently 1 to 3 degrees westward off the west 
flank of the San Rafael Swell. However, locally the mine is relatively flat experiencing a 0 to 2 
degree dip to the southeast. The regional structure is broken by several north-south trending, high 
angle normal faults which offset the lithologic units from less than 1 foot to 250 feet or more. No 
faults are projected to be encountered within the proposed mine development area. 

5.23.5,2 Initial Pillar Design 

Methods used to evaluate safety factors ofthe pillar design are discussed in Appendix 5-2. 
Current data indicate that minimum acceptable safety factors range from 1.5 to 2.5. Calculations of 
previous pillar safety factors are found in Appendix 5-3. Lease ML-21568 pillar safety factors for 
rooms and main entries ranged from 1.37 to 1.96 and 1.39 to 2.45 respectively. Pillar safety factors 
for rooms and main entryways in Lease ML-21569 range from 1.47 to 2.45 and 1.78 to 4.37, 
respectively. 

As the ratio of pillar length to height approaches 12, pillars are regarded as being able to bear 
and load. The pillar recovery plan currently approved by MSHA, DOGM, and the USFS was 
designed by GENW AL employees with the aid of MSHA Technical Support in Denver and 
information in a technical report "Coal Pillar Sizing, GENW AL Mine" prepared by Mr. Dan W. Guy 
of Blackhawk Engineering Co. on 10-1-84. The purpose of the Blackhawk Engineering Report was 
to evaluate the use of 60' x 60' centers on the entries and rooms during panel development. 

5 - 15 



5.23.5Q Revised Pillar Design 

Because pillar sloughage did not develop as had been previously calculated, a new pillar 
design study was undertaken to detennine more precisely the existing site conditions. Using values 
obtained from the above studies, coupled with the new Seratta studies, and 10 years of mining 
experience at the Crandall Canyon Mine, a new pillar design was detennined. The new data 
conclude that safety factors alone are not adequate for sizing pillars and that site specific overburden 
conditions must be considered. The table located on page 29 in Appendix 5-2 present the new 
factors of safety developed for pillar size and overburden thickness. 

Roof span design is derived from the accepted practice in the Wasatch Plateau of 20 foot 
entry and crosscut widths. Previous experience in the Crandall Canyon and nearby mines have 
supported this roof span width. Roof span in Leases ML-21568 and ML-21569 is 20 feet in entries 
and crosscuts. Roof support bolting will consist of a minimum 4 foot resin pins with 5 foot centers 
during development of each section with the exception of the right-of-way UTU-66838. This lease 
has roof support consisting of a minimum of 4 foot resin pins with 4 foot centers. The floor of the 
coal seam grades from a clayey shale less than one foot thick to massive sandstone. 

5.23.6Q Barrier Perimeters 

The barrier pillar around the perimeter of the property has been designed according to Utah 
mining regulations which is based upon the following fonnula: 

Width = 2 * coal thickness of coal to be extracted in 
feet + 5 * overburden thickness in feet / 100 + 10' 

The perimeter pillar is shown on Plate 5-2. The following selected points were used to 
establish the pillar size at various locations: 

Location Overburden Barrier Coal Height 

1. Southwest Comer Tract 1 550 feet 50 feet 6 feet 
2. Northwest Comer Tract 2 1550 feet 100 feet 6 feet 
3. Western Boundary (Max.) 1700 feet 108 feet 6 feet 
4. Northwest Comer U-054762 1500 feet 97 feet 6 feet 
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5.23.7Q Annual Production of Coal 

Annual coal production in 1991, 1992, 1993 and 1994 was 877,500, 1,178,089, 1,474,824 
and 1,660,900 raw tons, respectively. During 1993-1995 total production tonnage was 
approximately 1,750,000 raw tons annually. This production was achieved by the use of continuous 
mining machines, continuous haulage equipment, and/or diesel driven coal haulers. From 1995 to 
the end of the century total production coal tonnage is forecasted to be 2,500,000 tons, with the aid 
of longwall mining. 

5.23.8Q Access To Future Reserves 

Access to future reserves will be maintained by the North Mains entries, Main West entries, 
1st North, and 1st Right sections. North Mains will maintain access to the mine as well as Main 
West. Main West will also maintain access to the west and to the South. 1st North will maintain 
access to the north and east, while 1 st Right will maintain access to the north and west. (See Plate 
5-2 and page 5-15A). Access to federal coal south and east of the Dellanback fee parcel (i.e., the 
South Crandall LBA) will be maintained. 

5.23.9Q Projected Mining by Future Permit for the Planned Life of the Mine 

All coal around the pennit area has the potential for future mining by the Crandall Canyon 
Mine. The projected mining for the Incidental Boundary Change area, the Dellanback fee parcel, 
and the South Crandall lease area is shown on Plate 5-2. 

- - - 5.23.100 Operating Schedule and Employment 

The mine employees approximately 125 people at present. The mine will operate four eight 
hour production shifts per day, five days a week. Two maintenance crews will operate 8 hours a day, 
five days a week, to accommodate rockdusting and general cleanup ofthe mine. When market or 
mining conditions dictate, production can be expanded to seven days per week, 52 weeks per year. 

5.23.i611 0 Safety Training 

The mine is equipped with modem emergency facilities and has an organized safety program. 
All mine employees are required to meet MSHA first aid and safety training requirements. Visitors 
are required basic training before entering the mine. 
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5.23.1f20 Fire Protection 

Fire protection will be maintained in accordance with all Federal and State regulations 
pertaining to coal mining operations. Additionally the fire prevention plan can be found in Appendix 
5-18. 

5.23.1230 Water Systems, Dust Suppression, Dewatering, and Electrical 

The sump areas, as shown on Plate 5-4, will have a capacity of approximately 3.0 acre feet 
of water. The impoundment walls are constructed of concrete block with mortared joints and sealed 
on both sides. All the contact areas around the walls are sealed with concrete to prevent seepage. 
These sumps are constructed to allow the sediment to settle out and have an oil skimmer installed, 
as shown on Plate 5-4, to allow the water to be pumped directly to Crandall Creek under a UPDES 
permit. All water pumped to Crandall Creek will meet all effluent limitations and will be sampled 
in accordance with the UPDES permit requirements. Refer to Plate 5-3 for the location of the 
UPDES discharge point. 
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Horizontal movement which would create slope failure along the escarpment is not expected 
to occur due to subsidence because only limited coal outcrop occurs within the lease (the east side 
ofthe lease area). Within that area of old works no pillar extraction is anticipated. 

As with areas in the western part oflease SL-062648 and at the Co-Op's Trail Canyon and 
Bear Canyon Mines and the Beaver Creek #4 mine, no escarpment failure has occurred. Horizontal 
movement creating tension or compression cracks can not be projected due to the overburden 
thickness and lack of jointing density and attitude data along the surface rock exposures. 

In addition, GENW AL will second mine no closer than 200 feet to any outcrop (with the 
exception of portals) and, in accordance with Forest Service Stipulation #20, no mining will be done 
within a zone that might impact the Joes Valley Fault. This area is determined by a 22 degree angle­
of-draw (from vertical) eastward from the surface expression of the Joes Valley Fault was used to 
proj ect the outer limits of subsidence. Thus, subsidence will not intercept the J oes Valley Fault. If 
subsidence does occur along the western perimeter, all effects ofthe subsidence will be maintained 
within the mining permit boundary. No perennial streams will be affected. On the Dellenbach fee 
tract mining will not extend closer than 200 feet from the outcrop (other than portals) and no closer 
than 50 feet from the property boundaries. It should be noted that the mine projections and timing 
for the Dellenbach tract, and the South Crandall lease and the U-68082 lease mod area are shown 
on Plate 5-2. 

It is accepted practice in this area to use two sources of information for subsidence 
evaluation. The sources are: 1) "Some Engineering Geologic Factors Controlling Coal Mine 
Subsidence in Utah and Colorado",Geologic Survey Professional Paper 969, by C. Richard Dunrud, 
1976, and 2) "SME Mining Engineering Handbook", Volume 1, by ArthurB. Cummins and IvanA. 
Given, 1973. The conclusions based upon the above source material are tempered by on site 
evaluation and actual experience based on similar mining conditions in late Cretaceous overburdens 
with similar thicknesses and strengths. The surface area topography within the lease is shown on 
Plate 3-1, 3-1a, 1-1 and others. The topographic map shows the relative steep sloping sides of the 
canyons which contains Crandall Canyon Creek, Blind Canyon Creek, and Horse Canyon Creek 
where rock outcrops are abundant. However, there are few, if any, talus slopes. 

S.2S.f609 Subsidence Control Plan 

The Subsidence Control Plan contained herein addresses specifically those items that are 
required by R645-301-525 Pertaining to Subsidence. This plan is an amendment to the original 
application filed on December 17, 1980, by GENW AL the SUBSIDENCE CONTROL PLAN FOR 
GENWAL COAL COMPANY, INC., as prepared by David A. Skidmore and L. G. Manwaring of 
Coal Systems Inc., on August 28, 1981; and the Mid-term permit revisions dated 5-30-86. The 
format ofthe currently approved COAL SYSTEMS report will be used with the conclusions based 
upon the results of the drilling of the Blind Canyon seam which was obtained in April, 1985, and the 
Hiawatha seam data obtained to date during mine development. The original application was 
submitted pursuant to the following: Title 40, Chapter 10, Utah Code Annotated, 1943, as amended, 
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5.25.10 Surface Features and Facilities Subject to Subsidence. 

An examination of the surface area as well as of state, federal, and county records indicate 
there are no man made structures, utilities right-of-ways and public or private resources necessitating 
protection from subsidence (Plates 5-12, 5-13, and 5-3) within the mine permit boundaries. In 
addition, aerial inspection of the permit and adjacent area confirmed the absence of existing man 
made structures. The occurrence of subsidence will not produce material damage or diminution of 
value of properties or foreseeable use oflands. Possible effects of mine subsidence on groundwater 
resources are discussed in Chapter 7. Creeks within the area include Crandall Canyon Creek, Blind 
Canyon Creek, and the left fork of Horse Canyon. Both forks of Crandall Creek are considered to 
be perennial at least up to the federal lease boundary with State Lease ML-21568. 

The surface in the area is controlled and administered by the United States Forest Service 
with a small southern parcel ofland owned by GENW AL (Plate 2-1). The land is used for domestic 
grazing in the areas of gentle slope and wildlife habitat and recreation over the total acreage. The 
vegetative resources will not be negatively impacted by subsidence. Thus, the current land use is 
expected to continue. Similar mining conditions and practices exist at Beaver Creek #4 Mine and 
cO-OP's Trail Canyon and Bear Creek mines and no significant loss of vegetation has occurred at 
those sites. 

The Crandall Canyon Mine on the western half oflease SL-062648 has experienced second 
mining under conditions similar to Huntington Canyon and has not experienced any vegetation 
change, subsidence or escarpment failure. Visual impact will only be observed in the case of a total 
escarpment failure. Tension cracks, if any do develop, as viewed from the bottom of the canyons 
will not be visible and the maximum subsidence of three feet when viewed from below and at a 
distance of greater than Y2 mile will not be visible. As per the USFS, there is no marketable timber 
in the area of potential subsidence. 

Since the original submittal, several operations and construction modifications have been 
submitted to satisfy regulatory compliance requirements. Consideration was given to the subsidence 
experienced at nearby mines (CO-OP, Beaver Creek #4) exhibiting similar overburden composition 
and mining methods, on site inspections at the operating Crandall Canyon, CO-OP and Beaver Creek 
#4 mines and calculation based upon a generally accepted formulas using limited physical coal 
strength data in determining coal pillar sizes, barrier pillar design and direction of mining. The 
aforementioned mines were observed from the surface to note any surface effects from subsidence 
from pillar mining. No substantial affects from mining have been observed. The Crandall Canyon 
Mine has pillared coal in areas with as little cover as approximately 200' of overburden. The co-op 
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Overburden thicknesses in the upper perennial reaches of Crandall Canyon have been 
detennine to be about 540 feet. Using a pillar size of70 x 65 and the worst case analytical condition, 
the factor of safety has been calculated to be 2.2. The coal outcrops within Blind and Horse (both 
the north and south forks of Horse Canyon) Canyons are above the perennial portions ofthe stream. 
Thus, no subsidence will occur under perennial sections of Horse Canyon (the Blind Canyon 
drainage is ephemeral). 

All state appropriated water within the subsidence zone of the South Crandall lease area is 
shown on Plates 7-14 and 7-15. Plates 5-2(H) and 5-2(BC) show the mine plan for the South 
Crandall lease area. Plate 5-2(H) shows the mine plan for the U-68082 lease mod area. These maps 
depict which areas will be longwalled (full extraction) and which areas will be developed as first­
mining only. Subsidence Survey Letters of Notification to surface owners and water conservancy 
districts are included in Appendix 5-25. 

The following state appropriated waters are located within the subsidence zone: 93-383, 93-
381,93-483,93-191,93-190 and 93-1180. Infonnation about quality, quantity, and ownership of 
these waters can be found in Chapter 7, Table 7-6, and in Appendix 7-1. 

5.25.14 Subsidence Monitoring 

The applicant commits to implement the pIoposed snbsiden.ce cOlitrol plan and applicdnt 
hereby incolpOlates the same into trlis sttbmittal . An aerial monitoring system for the Crandall 
Canyon Mine which has been accepted for implementation and vertical and horizontal control have 
been established using ground control stations, shown on Plate 5-5. (The program is included as 
Appendix 5-8). Baseline flight lines were flown over Sections 31 and 32 ofT15S R9E, Sections 5 
and 6 T16S R7E, Sections 1 and 2 T16S R6E, and Sections 35 and 36 T15S R6E in Octoberof1989. 
Selected portions and/or all of Sections 34, 35, and 36 T15S R6E and Sections 2 and 3 T16S R6E 
(Plate 5-5) will be included in the 1995 Fall Survey to ensure that all projected mined areas within 
LBA#9 are included in the subsidence monitoring program. Control points within and adjacent to 
the leased area (including the South Crandall lease area) have been established and located by 
surveying practices. Prior to mining the area was photographed and a pin map was generated. 

Aerial surveys will be conducted by GENW AL each year for the areas above and within the 
20 degree angle of draw ofthe actual mined area. Based on a written request by the Forest Service, 
GENW AL is revising the subsidence monitoring plan. Monitoring will now be conducted annually 
until subsidence ofless than one foot has been measured for three consecutive surveys showing that 
subsidence is substantially complete. 

The following infonnation will be forwarded to the Division on an annual basis when it 
becomes available: 

1. A current map of the underground workings with areas delineated as to where the 
second mining will begin. 

2. The approximate dates when second mining will commence and tenninate. 
3. The date of monitoring. 
4. The vertical and horizontal positions of all monitoring points and pins, directly over 

and within the 20 degree angle of draw to the mined area, surveyed by aerial 
photography for that specific year. 
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There was and has been no evidence of escarpment subsidence or failure. There are no 
further plans to monitor escarpments in the area not visible from Huntington or Crandall Canyons. 
The subsidence/escarpment survey results were recorded and submitted to the appropriate regulatory 
authority. No escarpment failure occurred. 

**As of December, 2015, all subsidence monitoring requirements have been succes fully met, and 
there has been no subsidence above 1 foot for the last 5 years. The mine has been temporarily ielled 
after the accident in August. 2007, and mining is anticipated to resllme after market conditions 
improve. In the event offutul'e minirlg, subsidence monitoring will be c ntinued . 

5.25.15 Anticipated Effects of Planned Subsidence 

If subsidence does occur, surface effects may include minimal ground lowering and 
temporary tensional fractures at the margins of the subsided area. Any subsidence occurring on the 
160 acre Dellenbach fee tract should have minimal effects on the surface. There are no escarpments, 
raptor nests, archeology site, streams or springs located the Dellenbach tract. This tract (surface and 
underground) is privately owned by Genwal Resources Inc. The tract is within the presently 
approved permit area and is included in the current subsidence monitoring plan. 

Subsidence monitoring for the South Crandall lease area and the U -6S0S21ease mod area will 
be done according to the existing plan approved for the Crandall Canyon mine. Pre-subsidence base­
line aerial surveys have been completed and the initial survey control monuments have been installed 
on the ground. Additional control points (monuments) will be installed as mining progresses. (Refer 
to Plates 5-2 and 5-5 for the location ofthe existing and future monuments.) 

In much of the area ofthe South Crandall lease area, both the Hiawatha and the Blind Canyon 
seams are proposed for full extraction longwall mining. In these areas the combined thickness of 
both seams ranges upward to about 12 feet. If surface subsidence in these areas is SO% of total 
mined seam thickness, then it may be possible to see nearly 10 feet of subsidence in some areas of 
the lease after mining. It should be noted that the Forest Service and BLM have imposed a special 
stipulation in the South Crandall federal lease specifically to provide additional protection to the 
Little Bear spring system. These lease stipulations prohibit full-extraction mining in the following 
areas; 

a) area under the Little Bear stream channel with less than 600' of overburden. 
b) area within 1000' of the southeast comer of the lease (to protect the Mill Fork 

graben.) 
c) area within 1000' of southern boundary of lease (to protect possible water-bearing 

fracture system.) 

GENW AL personnel will conduct a surface inspection of all areas where subsidence has 
occurred no sooner than 6 months but no later than 12 months after extraction mining has occurred. 
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5.26.10 

Average slope: 
Matting: 

Securement: 

Drainage: 

Shotcrete: 
(per batch) 

Application: 

Specifications for Shotcreting Cut Slopes 

1/3:1 
11 gauge 2" x 4" or 9 gauge 4" x 4" wire mesh 
6' wide x full length of slope 
5/8" x 24" long bolts wi plates or 
3/4" x 24" long rebar type anchors wi plates 
2" PVC pipe, 24" long, perforated, located 
at top and bottom of slope, 6' to 10' on 
centers. Pipes will be inset into the slope 
with the end extending outside the shotcrete. 
Drainage of the slope will be collected by 
the 2" PVC pipes and allowed to flow to the 
outside of the shotcrete. 
1800 lbs sand 
800 lbs pea gravel 
425lbs cement 
400 lbs fly ash 
Applied with a Reed Sova III or 
Reed M40 pump wi accelerator. 
Minimum thickness applied 2" 

See Figure 5-10 for a cross sectional detail of shotcrete application. 

This MRP covers the expansion of the surface facilities as shown on Plate 5-3. It should be 
noted that this represents the initial phase of the Crandall Canyon mine surface improvement. As 
shown, surface improvements will include a new intake portal, a new belt conveyor portal and a new 
fan portal. 
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In the fall of2009 the company constructed a facility on the surface to treat the excessive iron 
content in the mine discharge water. Details of this facility can be found in Appendix 7-65. 

5.26.3-17 Water Pollution Control 

See "Waste Disposal Plans" under the Mining Operation section of this chapter. 

In the fall of2009 the company constructed a facility on the surface to treat the excessive iron 
content in the mine discharge water. Details of this facility can be found in Appendix 7-65 

5.26.418 Air Pollution Control 

Coal mining and reclamation activities will be conducted in accordance with R645-301-420 
and the Air Quality Approval Order issued by the Utah Division of Air Quality (Appendix 4-7). 

5.26.H 19 Utility Installation and Protection 

All coal mining and reclamation operations will be conducted in a manner which minimizes 
damage, destruction, or disruption of services provided by oil, gas, and water wells; oil, gas, and coal 
slurry pipelines, railroads; public utilities; etc. which pass over, under, or through the permit area, 
unless otherwise approved by the owner of those facilities and the Division. 

5.26.22~ Operation of Support Facilities 

Support facilities will be operated in accordance with a permit issued for the mine to which 
it is incident or from which its operation results. 

Noxious weeds have not occurred in abundance for the previolls 3 years. Weeds such as 
thistle that have been noticed are few and far between and have been controlled by physical removal 
as needed . If a large quantity of noxious weeds occur, appronriate sprays win be used. 

5.27 Transportation Facilities 

The coal from the mine will be transported to the railloadout or final destination by truck. 
The trucks are typical 45 ton tandem trailer coal haulers used in the Utah coal fields. GENW AL uses 
a loading site on the Utah Railway located at Mohrland, Utah, a loading facility on the Southern 
Pacific Railway in Wellington, Utah, and other independently owned loadouts within the 
Carbon/Emery county area. 
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material. Scrap metal and used equipment will be removed from the mine unless safety considerations 
prevent removal. 

Oil contaminated soil from the gas and oil storage area will be disposed of prior to reclamation 
or moving of the facility. If oil or gas spills occur outside the containment area, the spill will be 
contained, cleaned up and disposed of in a permitted facility. The contaminated material will be 
disposed of at a facility licensed to accept oil/gas contaminated soil or remediated onsite with 
appropriate approvals from the pertinent regulatory agencies. 

5.28.40 Processing Waste 

No processing waste is generated at the Crandall Canyon Mine. Only coal is removed from 
the mine, all of which is trucked off site and sold. Exploratory drill hole data and mining conditions 
indicate that no development or processing waste will be produced. However, in the unlikely event 
either rock, development and/or processing waste is encountered, and the volume of waste generated 
exceeds the capacity that can be disposed of along pillar lines, GENW AL commits to disposing of 
the waste in a DOGM approved disposal facility. GENW AL will notify and consult with DOGM 
regarding disposal sites. All disposal operations will be in compliance with Utah Coal Mining 
regulations R645-301-536 and R645-301-746. 

5.28.50 Hazardous Wastes 

In the unlikely event that hazardous or toxic material is encountered, GENW AL will notify 
the Division as well as the State Health Department; the hazardous or toxic material(s) will be 
disposed of at a facility permitted to accept the specific contaminants found. 

5.28.60 Sediment Pond Waste 

Sediment removed from the pond during the cleaning process will be_hauled to an approved 
waste disposal facility. Prior to cleaning the sediment pond, representative sediment samples will be 
collected and analyzed for any acid- and/or toxic forming materials (as listed on page 5-39A). Ifthe 
analytical results exceed the toxic limit, the waste material will be handled and disposed of in 
compliance with regulations applicable to acid- and/or toxic forming materials. GENWAL will notify 
DOGM if the analytical results of the samples show that acid or toxic forming materials are present. 
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5.28.70 Sanitary Waste 

There are less than 10 regularly assigned employees on the surface per shift. These surface 
employees use the bathhouse for their sanitary waste needs. Waste from the underground bathhouse 
toilets and showers is pumped to a holding tank located underground. When required the holding 
tank is pumped and the materials are disposed of by a licensed contractor at a State Health approved 
disposal site (See Appendix 5-12). GENW AL will keep records ofthe sewage pumped from the tank 
by the contractor. The sanitary waste needs for the miners underground will be handled in accordance 
with MSHA regulations. 

5.29 Management of Mine Openings 

Five portals have been placed on the Star Point Sandstone in the Hiawatha coal seam. Four 
of the five portals are used while one of the portals is sealed. Three portals are used for intake 
ventilation, be1t1ine, and return ventilation. The fourth portal opening is used for access to the 
underground bathhouse. Two identical fans located at the return portal will operate in parallel. One 
fan will discharge horizontally and the second vertically. 

These portals existed during previous mining attempts and will be utilized during current 
mining operations. The highwall above the portals has been secured and canopies have been installed 
to maintain the portals at MSHA standards. During operation of the Crandall Canyon Mine, access 
to all mine openings are controlled by the operator during working and nonworking hours. Due to 
public access through the mine site, a security person is located at the mine during times of no work 
or when surface personnel are not present. Permanent sealing of underground openings is discussed 
in Section 5.42.71 of this chapter. 

5.30 Operational Design and Plans 

5.32 Sediment Control 

The design of the sediment control structures is presented in Chapter 7, Section 7.42 of this 
document. The designs are intended to minimize the disturbance to the hydrologic balance by 
distULbutingdistributing the smallest practical area at anyone time during the mining operation 
through progressive backfilling, grading, and prompt revegetation as required in R645-31 0-353.200, 
and to stabilizing the backfilled material to promote a reduction of the rate and volume of runoff in 
accordance with the regulations. 
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The roads are used to access the portal and substation areas and operations area as shown on 
Plate 5-3. Cut slopes of0.25h:1 v for competent bedrock, 0.5h:1 v for fractured bedrock and 1h:1 v 
for shallow surficial deposits less than four feet deep overlaying bedrock are proposed for the portal 
access roads. 

A slope stability investigation was submitted by Delta Geotechnical Consultants and is 
included as Appendix 5-19 with a safety factor of 0.72 for the shallow surficial deposits of the 
proposed 1: 1 cut slopes. Since the safety factor does not comply with UMC 817 .162 (c) 
requirements, cut slopes with 1: 1 slopes will be rounded to 1.5: 1 in the shallow superficial material. 
Appendix 5-16 is a stability analysis of the storage pad (upper pad) at the Crandall Canyon Mine 
prepared by EarthFax Engineering, Inc. A reclamation slope stability analysis has been prepared by 
JME Consultants and is included in Appendix 5-21. This analysis shows that the minimum static 
safety factor of 1.3 for the reclamation fill slopes will be met. 

5.40 Reclamation Plan 

NOTE: See Appendix 5 -22( A) for the stand -alone reclamation plan for the East Mountain Emergency 
Drillpads and Access Roads. See Plate 1-1 for the location of these drillpads and access roads. 

See Appendix 7-65 and 7-66 for operations and reclamation of the Bunna Evaporative Pond and 
Treatment plant. 

5.41 General 

When no longer needed for mining operations, all entry ways or other openings to the surface 
from the underground mine will be sealed and backfilled. The pennanent closures will be constructed 
to prevent access to the mine workings by people, livestock, and wildlife. Potential surface drainage 
will also be kept from entering the sealed entries. 

Prior to final sealing of any openings, the BLM will require an on site inspection and a 
submission offonnal sealing methods for approval of the BLM. The fonnal sealing methods will be 
presented as a plan including cross sections demonstrating the measures taken to seal or manage mine 
openings will comply with R645-301-529.1 00. At the time that the mine closure plan is submitted 
to the BLM, a copy will be forwarded to the Division for concurrence and approval and for addition 
to the mine plan on file. A copy will also be placed at the Emery County Recorder's office. 

A fonnal plan will be submitted to the BLM for approval prior to final sealing of any 
openings. As per their on site inspection and plan approval, the openings will be sealed. All surface 
equipment, as well as structures, including all concrete foundations, will be removed by the applicant 
after the penn anent cessation of operations. 

S.41.10:M\V-l Supply 'Veil Abandonment 
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Upon pel m31lellt cessaHon of mining opel ations, the watel supply well, MW-l, hill be 
pel Olaueutly ab~lDdoncd in aCCOl dance with I egalations plomnlgated by the Utah Dh<ision of 
"tVater 
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Rights. This hill iuclnde fIlling of the well witb a ne.lt cement gl ont in accOI.dance with the 
I egnlatiolls. 

Temporary Cessation 

If operations are to be temporarily suspended for 30 days or longer, the applicant will submit 
a notice of intention to the Division. This notice will include a description of the extent and nature 
of existing surface and underground disturbance prior to temporary cessation. The statement will also 
cover the type of reclamation which will have been accomplished to date and also include the type 
of ongoing monitoring, number of opening closures, water treatment activities and other topographic 
rehabilitative efforts which have been or will be undertaken during this period. The applicant will 
maintain and secure the surface facilities and mine openings. 

GENW AL will implement the temporary cessation regulations as follows: 

(a) GENWAL shall effectively support and maintain all surface access openings to 
underground operations, and secure surface facilities in areas in which there are no 
current operations, but operations are to be resumed under an approved permit. 
Temporary abandonment shall not relieve GENW AL of its obligation to comply with 
any provisions of the approved permit. 

(b) Before temporary cessation of mining and reclamation operations for a period ofthirty 
days or more, or as soon as it is down that a temporary cessation will extend beyond 
thirty days, GENW AL shall submit to the Division a notice of intention to cease or 
abandon operations. This notice shall include a statement of the exact number of 
surface acres and the horizontal and vertical extent of subsurface strata which have 
been in the permit area prior to cessation or abandonment, the extent and kind of 
reclamation of surface area which will have been accomplished, and identification of 
the backfilling, regrading, revegetation, environmental monitoring, underground 
opening closures, and water treatment activities that will continue during the 
temporary cessation. 

(c) Each mine entry which is temporarily inactive but has a further projected useful 
service under the approved permit application, shall be protected by barricades or 
other covering devices, fenced and posted with signs to prevent access into the entry 
and to identify the hazardous nature of the opening. These devices shall be 
periodically inspected and maintained in good operating condition by GENW AL. 

(d) Each exploration hole, other drill hole, bore hole, shaft, well or other exposed 
underground opening which has been identified in the approved permit application for 
use to return underground workings, or to be used to monitor ground water conditions, 
shall be temporarily sealed until required for actual use. 
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5.42 Narratives, Maps, and Plans 

5.42.10 Timetable 

All reclamation, other than areas handled in interim reclamation, will commence with removal 
of the surface structures, redistribution of the cut and fill materials and final grading of disturbed 
surface areas. Within 30 days following completion of final grading (which should be in August), 
topsoil from the stockpile will be redistributed. Nutrients and soil amendments, if shown to be 
required by soil tests, shall be applied to the redistributed topsoil before the end of October. Seeding, 
transplanting and mulching will then proceed when moisture conditions are optimal for planting and 
seeding. Seeding will commence as soon as the seedbed is finished in the late fall. Tree planting will 
be done in conjunction with seeding or in the following spring, as soon as one can work the soil. 

A reclamation sequence for the mine yard, including the proposed culvert expansion project, 
is described in Appendix 5-22. 

Timetable-Reclamation Activities: First available season following cessation of mining 

Normal Access- May 15, Begin demolition- May 15 . 
Structure removal- May 15 to June 30 
Seal portals- Sept 1 to Sept 30 
Asphalt Removal- June 15 to June 30 
Earthworklrecontouring- May 15 to September 30 
Topsoil redistribution- August 30 to Oct 15 
Drainage Construction- Sept 1 to Sept 30 
Hydroseeding- Sept 15 to Oct 30 
SeedingiPlanting- Oct 1 to Oct 30 

Final Reclamation- (cessation of mining) 

Year 1 May June July Aug. Sept. Oct. 

Strnct. rcmove Structure Removal 
Portal Seals 
Asphalt I eino veRemoval 
EatthworldrccontourEarthworkiRe-contour 
Topsoil IedistI ibution/final gRedistributioniPinal Grade 
Drainage Construction 
SeedingiMulching 
Planting 
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Year 2 through 10 

Vegetation Monitoring 
Hydrologic Monitoring 
Subsidence Monitoring 

July 1 to August 30 
June 1 to Oct 30 (4 times) 
July 1 to Oct 30 

5.42.20 tIll ough 5.42.32 Final Surface Configuration 

All areas affected by surface operations will be graded and restored to approximate original 
contour. All final grading will be done along the contour to minimize erosion and instability unless 
this operation becomes hazardous to the equipment operators. Backfilling and grading will proceed 
so as to eliminate the cut slopes and highwalls. Refer to Plates 5-16, 5-17, and 5-17 A. The proposed 
culvert expansion project will supply all backfill material needed to achieve approximate original 
contour and to reclaim existing highwalls. 

A reclamation map showing post construction interim reclamation area, Plate 7-5, and final 
reclamation, Plates 5-16, 5-17, and 5-17A, accompanies this document. Slope rounding on Plate 5-3 
has been revised to meet the required slope of 1.5:1 at the specified reclaimed cross sections. 

---5.42.30 Interim Reclamation 

All surface areas disturbed during construction and which are not needed for mining 
operations were revegetated in the fall of the year following completion of the construction. This 
revegetation was performed as described in Chapter 3 of this document. 

Disturbed areas within the mine plan area that contribute water directly to the sediment pond 
have undergone interim reclamation. The goal of this reclamation was to achieve vegetative cover 
that will minimize erosion thus reducing the amount of soil material entering the sediment pond. To 
achieve this goal, a standard of 80% vegetative cover was met. Ocular estimates of cover are made 
each fall (early September) to determine if supplemental seeding is warranted. 

A reclamation map showing post construction interim reclamation areas and final reclamation 
accompanies this chapter as Plate 5-17. The correct number of acres to be revegetated in final 
reclamation is 8.73 acres. 

5.42.40 Bond Release 

Before seeking bond release, GENW AL will provide a description of all temporary structures 
to be removed and reclaimed. No permanent sedimentation ponds, impoundments, and treatment 

5 - 46 



5.42.72 tlllougb 5.42.742 Excess Waste 

All waste material generated from the removal of the structures will be removed from the 
property and sold as scrap or disposed of in a state approved land fill. See Section 5.28 of this 
chapter for more detail on excess waste and spoil. 

5.42.80 Estimate of Reclamation Costs 

Estimate of reclamation costs are included under Appendix 5-20. 
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5.53 Backfilling and Grading 

Backfilling and regrading of disturbed lands has been designed to restore all disturbed areas 
affected by surface operations to the approximate original contour ofthe land. This is made possible 
by the fill material required by the 1997 facility expansion project. Reclamation of affected areas, 
including revegetation is outlined in Chapter 3, Section 3.41. 

During reclamation, the subsoils or backfill material will be laid down in 12" to 18" lifts and 
compacted through repeated travel by heavy equipment. This method has been utilized by a number 
of mines in the area and appears to give excellent compaction prior to topsoiling. In areas with 
slopes ofless than 30%, the subsoil will be ripped to a depth of 18" prior to topsoil placement. In 
areas having average slopes of more than 30% the subsoil will be ripped to a depth of 12", where 
practical. Topsoil will then be redistributed in a manner that achieves an approximate, uniform 
stable thickness and other specifications stated in Chapter 2, Section 2.42 of this document. 

5.53.10 Removal or Reduction of Cut Slopes and HighwaUs 

Prior to backfilling and grading of the highwall area above the portals and the cutslopes 
above the old coalloadout area and the pocket cuts at the south portals, existing shot crete, wire 
mesh, clips, and other related material will be removed and disposed of in an appropriate manner. 
All noncombustible material generated from the removal of shotcrete will be disposed of 
underground (within the mine) prior to the sealing ofthe portals. All other waste generated will be 
removed and disposed of in an appropriate State permitted land fill. 

Backfilling and grading will proceed so as to eliminate the cut slope, pocket cuts and 
highwall. Refer to Plate 5-3 for the highwalliocation. The cut slope above the coal stockpile area 
will be backfilled to match the approximate original contour with fill material from the Expansion 
Area pad. The Forest Service Trailhead Access Road will be left in place, but the surface will be 
modified to meet design specifications, as directed, by the Forest Service (see Appendix 1-2). See 
Plate 5-17 for the Forest Service road location. 

The stability ofthe reclaimed highwall and cutslopes has a safety factor greater than 1.3 and 
is shown in Appendix 5-21. 

No highwalls or remnants will remain after reclamation. 

5.53.20 Terracing and Erosion Control 

No terracing will be done. All final grading and surface preparation of overburden completed 
prior to the redistribution ofthe topsoil will be done along the contour to minimize erosion in areas 
with slopes less than 30%. In areas with slopes greater than 30% the grading, preparation and 
placement in a direction other than generally parallel to the contour will be used. 
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5.53.30 Refuse Piles 

There are no refuse piles at the Crandall Canyon mine site. 

5.53.40 Surface Coal Mining 

There will be no surface coal mining at the Crandall Canyon Mine. 

5.60 Performance Standards 

All mining and reclamation operations at the Crandall Canyon Mine will be conducted in 
accordance with the R645 rules and this permit. 
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RECLAMATION COST ESTIMATE 

CRANDALL CANYON MINE 

EMERY COUNTY, UTAH 

DECEMBER 2015 

Prepared for: 

COAL SERVICES GROUP 

ST. CLAIRSVILLE, OHIO 

Prepared by: 

J. T. Paluso, P. E. 

EIS ENVIRONMENTAL & ENGINEERING CONSULTING 

Helper, Utah 



Coal Services Group 

On September 18, 2015, EIS Environmental & Engineering Consulting (EIS) was given 
permission by Mr. Brain Bailey of Coal Services Group to determine the reclamation costs 
associated with Crandall Canyon Mine located in Emery Country, Utah. Reclamation costs 
were based upon reclamation plans that are currently approved by the Utah Division of Oil, Gas, 
and Mining (UDOGM) and are calculated as of November 30,2015. 

The following procedures were used to develop the reclamation and salvage costs. 

1. The quantities from Mining and Reclamation Plans were used to develop the new 
reclamation cost. 

2. R. S. Means Building Construction Cost Data 74h Annual Edition was used to determine 
demolition costs. The Caterpillar Performance Handbook Edition 45th was used to 
determine equipment types base on equipment listed in the reclamation plan. The 
equipment operating costs and labor costs were determined using an average costs 
from the local contractors. 

3. Salvage value for major surface equipment could not be determined because the 
information could not be found that described the type of equipment being used and the 
condition of this equipment during final reclamation. 

4. Calls were made to local steel salvage yards to get an average cost for salvage value for 
structural steel. The average salvage cost for structural steel is $65.00 per ton. 

5. Approximately 1 % of the total volume of a building is structural steel. This is based upon 
information developed from mines, which are located in Carbon County. 

6. Information concerning seed mix and plants to be transplanted at the facility was 
obtained from the UDOGM. The quantities of plants and seed mix were obtained from 
UDOGM. Costs were obtained from Maple Leak Seed International. 

Final Mine Costs 

Reclamation 

Salvage Value 

$1,607,329 

$ 36,706 



CALCULATIONS 



Crandall Canyon Mine 
C/015/032 

Direct Costs 

Subtotal Demolition and Removal 
Subtotal Backfilling and Grading 
Subtotal Revegetation 
Subtotal Direct Costs 

Indirect Costs 
MoblDemob 
Contingency 
Engineering Redesign 
Main Office Expense 
Project Management Fee 
Subtotal Indirect Costs 

Subtotal 

Salvage Cost 

Total 

30 November 2015 

Bond Amount 

$785,560 
$421,393 
$86,267 

$1,293,221 

$129,322 10.0% 
$64,661 5.0% 
$32,331 2.5% 
$87,939 6.8% 
$32,331 2.5% 

$346,583 26.8% 

$1,639,804 

$36,706 

$1,603,098 



Crandall Canyon Mine 30 November 2015 
C/015/032 

Cost factors 

Means Number Material Unit Cost Units 

Concret Demo1 Concrete Demolition 11.72 CY 
31 2316.421300 Front End Loader 3 CY 2.09 CY 
31 2323.20 1025 12 CY (16 ton) Dump Truck 5 mi. rod.trip 13.35 CY 
City Sanitation Price City Sanitation 3.09 CY 
024116.130020 Steel bid. Large 0.28 CF 

Utility Pole 103.00 EA 
02 41 13.30 0800 Guard Rail 12.17 LF 
02 41 13.60 1700 Chain link, posts & fabric remove only 3.07 LF 
23 05 05.10 3600 Mechanical equipment heavy 795.00 Ton 
31 23 16.42 0260 Backhoe, hydraulic Bulk Bank Measure 1.44 CY 
02 65 10.30 1029 9000 gal to 12000 gal tank 1050.00 EA 
026510.300130 9000 gal to 12000 gal tank 1325.00 EA 
Nielson Con Nielson Construction 7.21 Ton 
31 2323.201025 12 CY (16 ton) Dump Truck 1/2 mi. rod.trip 10.80 CY 
02 41 16.17 4200 On Site Disposal 9.07 CY 
0241 13.561900 Wire Removal 5.39 LF 
26 05 05.10 1900 Wire Removal 19.60 LF 
260505.100160 Conduit 5.50 LF 
220505.101140 Fixtures 94.50 EA 
0241 16.130080 Masonry bid. Large 0.31 CF 
AML1 Seal Portals 5200.00 EA 
0241 16.130100 Mixture of types, average 0.31 CF 
AML3 Plug Well 5000.00 EA 
024116.130050 Concrete bid. Large 0.40 CF 
31 23 16.42 0260 Backhoe, hydraulic Bulk Bank Measure 1.44 CY 
0241 13.175010 Pavement Removal, Bituminous 3" 4.33 SY 
312514.161000 Silt Fence 1.15 LF 
31 3713.100370 Riprap Dumped 300 lb. average 30.52 Ton 

Bare root seedinings 11" to 16" med. Soil 1.35 EA 
Reveg 005 Hydro Spreader (equip. & labor) 20.40 MSF 
Crandall 15321 Seed Non Riparian Area 281.83 $/Ac 
Reveg 002 Hydro Spreader (equip. & labor) 20.40 MSF 
Reveg 001 Hay 1" Material Only 132.00 MSF 
Crandall 15322 Transplant Non Riparian 206.05 $/Ac 
Crandall 15323 Transplant North Slope 1915.00 $/Ac 
Crandall 15324 Seed Riparian Area 289.88 $/Ac 
Crandall 15325 Transplant Riparian 554.39 $/Ac 
01 54334360 D9R Semi-U EROPS (9-52) (2H2077) 200.00 
01 54334360 Hourly Cost 
01 54334870 988G II ((6-13) 1H2008) 2005 190.00 
01 54334870 Hourly Cost 
01 54335600 769D (21-11) (2nd2007) 160.00 
01 54335600 Hourly Cost 
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Crandall Canyon Mine 30 November 2015 
C/015/032 

01 54330320 CAT 385B 275.00 
01 54330320 Hourly Cost 
01 54335300 Dump Truck 100.00 
01 54335300 Hourly Cost 
0454330470 4460 Backhoe Loaders 95.00 
01 54330470 Hourly Cost 
01 54336950 6,000 Gal H20 Truck Diesel (2nd2008) 125.00 
01 54336950 Hourly Cost 
01 54337200 Pick-up Truck 4x4 1 Ton 40.00 
01 54337200 Hourly Cost 

Foreman Average Outside 42.00 
Labor 32.00 
Heavy Equip. Operator (Heavy) 
Heavy Equip. Operator (Med) 

0154334310 D7R Semi-U EROPS 165.00 
0154334310 Hourly Cost 
01 54330300 Cat 350 350.00 
01 54330300 Hourly Cost 
01 54330470 Cat 420 85.00 
01 54330470 Hourly Cost 
02 41 13.232930 Demoliltion 18" CMP 17.40 LF 
31 2316.130050 Excavate 3/8 CY excavator 7.19 CY 
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Crandall Canyon Mine 
C/015/032 

Demolition and Removal 
Shop 01 
Ventilation Fan 02 
Rock Dust Silo 03 
Concrete Dump Pad 04 
Power Center 05 
Power Poles 06 
Underground Bathhouse 07 
Portals 08 
Belt Portals 09 
Crusher Pad 10 
Mine Belt 11 
Silo 13 
Weight Shed 14 
Bulk Oil15 
Truck Pad 17 
General Storage 18 
Reclaim Hopper Belt 19 
Visual Disconnect 20 
New Shop 21 
Shop Extension 22 
Shotcrete Slopes 23 
Fan Transformer 24 
Chain Link Fence 25 
Concrete Guard 26 
Retaining Wall 27 
Culverts 28 
Guard Rail 29 
Inlets 30 
Sed Pond Culvert 31 
Gabion Retaining Wall 32 
Water Wells 33 
Headwalls 34 
Overland Conveyor Supports 35 
Reclaim Tunnel 36 
Feeder Boxes 37 
Reclaim Conveyor Supports 38 
Crusher Platform Supports 39 
Feeder Conveyor Supports 40 
Scale Pad 41 
New Scale House 42 
Proposed Bathhouse 43 
Coal Silo 44 
Conveyor 45 
Parking Lot 46 
Rubber Liner 47 
Culvert Bedding Removal 48 
Off Site Dump Fee 49 
Drainage Control 50 
Water Treatment Area 51 
Burma Basin 52 
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5263 
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Crandall Canyon Mine 
CI0151032 

Ref. Task 
Description 

,., 0 , 
SUtidure'J; Oe~M Colt 
SlttJChJI lI!'4 '!loll Otm~!lhl'd 
Bubble" W • . I «tdWf,. tJ:if4I 

""" .... 
Hauls e 
Tt1ftC.Oortatl'on Cet Non ~ TrlJCk ..... on Co~ Non steel Drive 

UlCocINcft~ 
StHf's W ' 1 T....,.. 
r, on C<Kt Sled Tndt 
T on CodS':e.I T~Onv 
Dlmcuf Cos: S~ ..-
E • ifJI flhrl. Dis osal Cost 
~ Co., 

.,r.Vol.C~ 
l.oo 
r,.,. ... """ £»000,,""'" 
Conc:rIlliUl o.rnCilltl(tll, 

OMIa&ltIM C»I 
CconicnfJr" 'ieL.~ILhId 
I . e.... 
T~IJtI·onCoct 

Co>' ........ 
c.arwel"~on 
0. , .... 
c:cna .. I . ... tJtA..~ 

....... Cost 
lt~f.CtortPon Cost 

Cost 

-

Materials ... ... 1ft .. 
R..rMtI'l(" .• ......... 

S!f1I bld". \. .... « 02;4.16.,13002.0 

12 CY '16 ton) Dum Truck 5 mi rod . . 31 23 230 . .20 102' 

~CCf·u.rruction ~d'onGotl 

C.onc.re'I.. o.mb&Jj'ot'II eoncnt.lMfII)IJ:iCll'l 

tOlltend LollcW)CY 3t 23 til.":! 1300 
1'lC'116t;;n Dum TrucklQmi,.:HI,..1P{ ,n 2l2J,'2C\ 'I07;S 
On .... 

30 November 2015 

lk>n lJivt Lengm Wlclh H .... Diameter "' .. Volume Don..,. 11m. Nu..- Llnit Swell Quantity U.., C~' 
Cost F ...... 

.20 Cf , .. ,.. ,.. FT 64OC>o CF ,»20 
0.1< .,., CY 

13,'3$ C~ .,. CY llG76 

7.2 ' ran 1'0C\lC;V .,. ron ..., 

l. l ,nc.V , .. ,. •• FT so CY ... 
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2.09 C'( 77 I.t 
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a...q] cv 71 CY ... .... 
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COOl --
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0..28 CF "" ... I .... FT 2!lOIM Cf 580' .," 2S~ Cy 

11-'5 cv ,,, .". 
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" .12 CY "" ... 0..5 FT V: 70J) 
1.l ",.". 

'209 C't 20 c;,- 60 
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1.01 CY 2'1 CY 262 



Crandall Canyon Mine 
CJ015/032 
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0.2. CF 10 12 FT """ CF "" :I).1-~ " OY 

13_"'3~ cY ... Cy .. , 
1.2' Oft TfIII&Y .. T ... .., 
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HUO CY 2CY " Olrl CV 2"," 21 
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L..-...... -- ---
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Cfandall Canyon Mine 
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CrandaD Canyon Mine 
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anSittoO!: MIl 

CM(t~ 01I~ CiJnett't,D4mOl 

Front End ~def:) C'f "Z! 16 ,l1li 1100 
12CY 161MU)um l tucll: lflmf rooJnp 3 1 232::1.:20102:5 
en .... 

CMCte .. o.Mo(!lIGn C(,f!,('"o..t'Io' 

FrcnlEf.ldl~_lCV ..31 231 6 ~ l ~OO 

12 'CY 18 11X1 C>.II"I"'IC 'Truet 'n mi. rOd.fr1 11 2;)' 23:.'20 t D'2~ 
On .... .... 
eOftlCtN~IlM Conctl!t~ 

'o«:EntlI.~)C'f 1, ZJ 1'111.42 tllKl 
~2Cy IS IJN'l ()wII T~ll]rTII. rocUr1 )12'32J,2C;i 'Q4!i5 
On Stt. Oi 

30 November 2015 

Unit I"'" , ...... VNcr.h """'" c..mttttr .... "..,.". O<n~", T'me Numoer Unit s_ Ou~'m' ..... Cost 
Cost Factor 

D.l1 CF .. '" ,. FT 11000 t'F ",,0 
U, ,. c:t 

13.-35 CY 1~1 CY , ... 
'''' r .... TonlC\' U'Jtl'Jl'l 1Q211 ... , 

l325CKt EA 1 EA , €A "" lGSO.OO ~ 1 EA ' EA "'., 
32EA lEA , EA t2~ 

21" 

11.72 C .... '" " •• 20CY m 
~, "''''' Z-C'9C'r ,. CY 55 

10.110 Cor CY 
&.01 ev ,. "" 2':'0 

n:2C'Y 1!" F1 11 C'f '30 
' ,3 to"" " .. '" to"" 3Q 

• tot.)' 
" CY 

, .. 
9.01 CY 1< "" "' 

11.7'2 r:t " ... Fl 7CY 11 
, oJ 10[1 cy 

:loCO CV •• CY 20 
1o..&b cy 10 Cy ... 
ito? CV '0 QY al 

"" 
1 t ,72 CY ,. 0 ,81 8.' FT 

• CY' •• , CY 

20i CY ~CY' 11 
1080 CY • .. 
9.0? CY 

• Cy 
., 

1&1 

18 



Crandall Canyon Mine 
00151032 

Ref. Task 
Oescnptlon 

..... , .... 
~ 

i'rf!i#OttlttIOI'I ColI &:I!t!l Truc;k 
't,~Oft~tS!.tdlruaOr'rY. 

ClMltSted -

gurptnttll~Oi:lopOn! eo.:t 
DtvnM'romnqC6'U; 
ECl!#mIM'~ VOl, ~,J\d 
l~Qeo.t. 

Transpor!!flon Coc' 
tAool-llCo1;I'O 

COnClI~~Of'I, 
o.malltt.an CeA 
C~.:'II "d.~1t!:I 

........ c... 
T,."fO!1!!e' Cost 
DIpO!I4I~ 

CcII«~OeflloOlltidn 
OtmolitiOl'lCoIJI 
CiHlcrtt.-'. Vol OtIrnrJtduMf 
L08rjinoCcm 
~Co&I 
£Mc~~ 

Matenals IA, .... 
Reftf~ 

""""'" 
I~ "'" 

CancmilDemallrJon ICcncrlltDvmo1 l'.n'c.v 
Fron! ~M t...o.MI8l t::V 3123 15".42 1'JOO 2M cY 
12r::v lGtool T 112tnL- ICG, ~12"37101Crn; IO.SOC" 
On~.Ci$C)Oqj' 0,01 CY 

30 Ncwember 2015 

[ engm [Wlath ~Iameter IArea VOhJ~ lDtI'llltY lfime NUmber IUmt Swen IQuantlty fUrut Cost 
Facto, 

'~I I I I~ l "1 alE I*-
'1'lA' 

m. 

19 



Crandall Canyon Mine 
C1015/032 

-

Rd. Task 
oesm,>tion 

"-" " :Suud\lr.-cD~cest 

s L.Lt.--.v,~ed 
• w ... ' l ~IJHIltHi 

TrucIr,"s. -r,.,r; ri«l eo,;r. Non -StftI Truek 
T. on ~ Non Sled ow. 

c ... ., ... 
St We ! 
T ....... .... 
fnlPUOOttallon. CM.: ~11\td: 
r Co5t 8w!I in.d: onv. 

C4.nI CoI:t.StHi 

E mftlJ't. Cost 
[H.rn:wul Co« 

~t:\kIl~od 
l ndin Com. 
T an""" 
DiADOtllleo,lS ....... 
Conetele molltliOl't 
O .. malKln~ 
~111'(,'" l/oL o.mclllll'lf!il ,. Co., 
t_ ..... """ _Cost -C9n(nt.~ 
~oIItIoneo.. 
CA!xt1ltf:~ Vd, ~ 
...." 
T~t:l.lIOft O!rm 
I)~C4.iI 

Materials 

Slrtdblli.L 

IJ CY lolon Du Tfue .s . .., 
~'.onCon~on 

Ccna .. o..~ 

FrOl'\!. I'idl~::ICY 
12C'Y It!ilatl llUCittl'lm/, tOIJ,lt1II " 
QrtSlleDi 

30 November 2015 

"' ..... Un. Un. l2ngth W;d1I1 -On! Ciameter As .. Volume D"""'Y T' .... N""""" U ... , ....., Quanbly Un" Cost 
Rtfcnnc-. Cost .""" NUmber 

m"115..13-0010 au OF 20 ISO 2l Ff ,.,1SDOa' rn. .... , .. CV 

3.1 2l2)2CI \025 1:L35-~ 'SO cv """ 
NltbO"~ 7.2' ron TooJC't 3 • Ton -

1.st$4 

COl'ClGl~\ \ l ,n: coy .. 01.5 ..., CF ,. f:'r '" t,> « r:;y 
iU 21 "IK .. -l llOG .... Y u r:;y " l~ CY HI QnlO\:mD.TtUdLTnml rQICI, , .... r:;y ""c:or m 
~Si!. 9,07 CV .oC,jI CY 31J~ 

'3001 

20 
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Crandall Canyon Mine 
C/015/032 

Ref. Task 
DesenpuOl1 

Vlw;,I~:HI 

~.'(.D""'OfitQnCOd 

~iIII" \I'rJl OtmdiMed 
.,&it.t.i,hW.tdt! ,~uda 

Tn;c:;l('t.cgpxl! 
W~. 

Tnn!pO!'ll1lOl"l ~ NQI1 Sf'" TrUck 
rtWu:oorlAfI(I'I ClI)C;r NM Si'~ OriVo 
OWICSJII eMI UM' StHl 
~~Wtl!jftl 

TJ1Oo!:J(seeelaCi ........ 
Trmptalon CCKI: &" T'1'UdiI; 
l,..sportrion Cos.t Stec!I TrudI: DrW .. 
Df'..DO$IIICO'AGle:d 
~ 

equipment'! DI.I.fIP CGg 

DWn.Inlb'lq CosI 
Ew'pm .... r.. Vet. DcmciijMfiI 

:.:iIIIaeo..", 
TnrlUIOllllln(ltl. 1:. 
~ 

cMitl!!il~A\iI~DIII 
Dttr~okliOl'l CQ1.I 
CCIIuIltJo~ 'Vb!, Oi(nolilAecii 
W!!!!pc-
lnnw .. tiOl\CCKIi 

~ --Conuillre Ooernot.tllWl 
OmH:.IslianCO'IJ 
~1If.e.. '\toII , o...rtr::ti1lJl1tdi 

lCI:i6.n C~. 
Trlftt, OI"IC~ 

~MllCO~ T_ 

Materrals 

"CI'II'iId'IDUla MIn< 

Means 
Reference 
Number 

~[ .. Ot"'lOl!5Qn !CcKIclr. tOemol 

FUlI"IEftdlMdM'3CY - --- J:fZi--.i::i;f'-JOO 
12GY5 '6mnlOumpT~ 111mLl'I:IILtrlp J.J2:lo_23.20 11l2~ 
On sn.Il.-dooa4I 

UM 
c," 

tlnlt 

It,nlcY 

'l.OO C'I' 
UU.oc:;y 
9.G7 CY 

Lengtn lWiath THelQri't TDlameter IArea VOlume Il/IleJgnt IDenslty ITlme INumber ILJrut 

.. , Ff 

22 

SWell IQuanbty IUnrt 
Factor 

I.' 
QCV 
'i C'i 
lev ,r:;r 
ICY 

30 November 2015 

c.., 

.. 



Crandall canyon Mine 
CJ0151032 

Rd. T'" 
t><=p'M 

"""'Sl'I;0C'21 
SbuctIJ.f."'S 0ItN:1itaI Cc&t 
.5W(.1iJt."c.Voll~1MI 
8ubbc-t'llWf;II t ..-:ctUdoaledl 
T....n -. T(-,~.". CMIN~ T,uc.k 

" tlUan CcK1 Nan saul DrN. 
<> uI COfotNon Sl.tllll 
5terhW 
It'l..lclttl 
twJi· • 
T,~ CGsl!~ Truck 
T .... on Cod S.tetf Truck. 0rI¥. 
ObDo&:lll CoLI S!Nt 

£ "'Iftt'I.Df~'aleo.t 
...". .... Cot;l 
E~Itnt'~V(I(.~M!d 

~adin Ccch 
I, Qt't~1 

DimoufCos.I:l -cenCl.I. OcfnohtiQn 
~!kInCo" 
eoncr.t.,& VOl, ....... 

C ... 
T, tlcnCou 
QIOOSIICoat 

ConcrfM~\'iII1:IooI'II 

o.m06tio1"1Cou 
Conc;tchl''''Vol .~ ,. """ T ~!iflnCas.' 

Coo. -

M~etillb ....... 
Rtlttor,c. 
""' ....... 

Sled bid. O'2·U 15.13 

'2eY ,S'CW'I !).IrnoTf'JekSrni,r04. :n 2:l'2!l.l()1G25 

NlrlS«tCon.~ Con 

C~~ltlCM'I Cona .. OotrrI,g.' 

Front Erw:S 1.o.1rdet'CY· 3113 ,5_"21-'00 
12 CY(l',CIfI' Ttudt mini. rod, 31 -n 2120 1025 
O\Sit D~ 

30 November2015 

""" UnI.t ....,.". ......" .... ,;-. OUNTII,r.er "' .. Volume llengly Time Number .... S"'" Quan~ "", Cost 
cos! f ..... 

CU, CF 20 I51~S '" FT >SOOO CF ;DOD 

" m 

13 3S C,Y 11. C.V .no 

1 • T", TooIC'f 3'l"'-TcjItI 2337 

11.72 CY '" 6'2.5 0.' '" 23 CY 27. 
30 CY 

2.0!iC't' .. Cy ., 
utaa CY" ;\GCY 32 
i~07 CY lOCY 273 

23 



CnndaO Canyon Mine 
CI0151032 

Ibf. r"", 
"""'¢'" 

... ......,22 
SU\.JclUte"'0a~ea.: 
~1\IttIJt.""V.alOtmoXl~ 
:&b~'"W - ~d".:N 
In.U:'a ...... 
T~ClftCos.:lN~SU!tiTttkk 

"rWrf; Matlon C::r$1 N~ SUa OrI'I. 
DtmcuI eo., Naft..st~ 
:5:.Hf!5W • l'fUd('a 

..." 

" omdion CoW: St .. 1 T~k , ort:iOon Co:u S,IMI TNCkDrN. 
-"... ..... 

'..-
E """'" """ 1:H.mM!3IIn OIKf 
E Vol , .. ""'"' ' .... ..Co<!. 
~eo.ta ..-
~.Oe",allDDft 

QltmQ/rticmCQ'If 
Contreu,. .. V ol. [)errIOIiIlido:i ... C ... 

" ",,<loa 
DNlCot;: -

IEfClDltl'lClliotr. 
04rne1lC1or'1 CoIl 
COI'KI'tt • • Vol, o.m.,*1hm .. C ... 
f, ~COS, 

'" 1Ii(:~ ........ 
T ..... 

M~"'" Il .... 
R.ttr4nCt 
Nu....,.. 

St6d W4. 024118," 0020 

12.cY llHon Tf\Id!:!lmL fod..tn 31 ZI J e ' 11nS 

N/dt;ar.IC~M ........ .,... 

~e[.OIIImdl"M ~~!lI1 

fOtltEnd ;ley 31?l "''''11300 
12.C't(1610f1 au TNCk "2 ml rOlLin 11 ZJ.2l-'lO 105 
Oft Sit- Oi<.oo&M 

30 NoYember 2015 

.... '""'. l'!'O" \ 'Aacn - Dfatn_Ler ., .. "- DtmIly Time ,..~" .... ..... 0-"", iJNI COOl 
C4>: -

Q.~. C" ><I 30 '2 R noo CF ><I.' 
$' .. 

tl.~C"I ., CV " .. 
U' '" TWCV tlTo.n om 

=> 

n ,n cy 10 1. ... FT 11 C'( .30 ... 14 :;Y 
4'_t2J CY 1~ C¥ 30 

lO.W C.V " Cy ."" 
9.01 CY , C'f ." .. , 

JC 

24 



Crandall Canyon Mine 
c.tCIt5.l'012 

..... T ... "-"""'" 
SI'IOttUfA &loCH. '2~ 
Strur:tuf"'~lII'\Cbg 
Scn.Itfuf."Voi ...... 
9vbbI.,Wtl ....... """ 
T""'" ..... 
Tr.n$OortrJen. Ca!l;t NiII\ ~ tt.d. 
lnnmo on Coa NM~ .. OrNe 
Do ... Cot.tNonSt~ 
5t '<w ,...n 
T,...UHIoI'tl&t!on~$~r/'id. 
"f,., ottatIanCaa.I.&HIiruc:k 

" COIotlStM 

IMtII"s (.'I C." ......... COot 
Eouicr.tn~ Vol, CkmoI!!htd 
loa e,," T,,,, ",c.u 

Com 

COftCI'et. OcIMOlitiltl/'i 
OtImOWlonCO!Ll 
Conall!l[jt'. Val , ~oIJllIIP:D 

Lo.teit! Co&J. 
T, 1i:ottC"..<lt1 

iUlCaotl 
~ 

Concrete o.molrnon 
Demolition Cost 
Concrete's Vol" Demonsned 
Loadin Co&t: 
TI~(lCM"tII:iOl'CAm 

Do Co<t 

M.:ffiAH 

Cona ... OtmortJ".tI~ 

FlonlEnd~3r:t 
12C't 1Star! aum Trudt 1 mli l l'04, 

"" .... 

30 November 2015 

It....,. .... ...... Lon ... ....... Ho~1 """'",,.. Aru VOlume """'" Time N.lmOcr ..... ~ o,;"'~11 """ Cost 
Reference COlI foci« --... 

Com:l"et Oerno1 11 .72 GY 40 ,,- .. 0 CY 46' 
CY t., :52 CY 

312316.42130 2.09 CY ~ CY 1ll!l 
31 Zl Zl"?O \02 tD;!lCP CY :52 CV ..., 

1,07 CY S2 CV m 
16.Ll 
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Crandall canyon Mine 
C1015/OO32 

Ref. Tas. 
Descnpbon 

F~T,..,docm_ 

". O~II'I\oII1JehC_ 

~'.VII'IO~ed 
~.·IrWt1l t,tftdr..II:lfII~tI:tI 

Truc-Ik ...... 
T,on dOl'l Cott Non S:od TrucII: 
T ;MCMlfIIOft~Crfve 

DI II'UIt Cos: Non Sad 
~otf'.W" 
TndI"fIi ...... '''''ia,,,,, Ccc. "' ... ,_ 
T' alrlln Ct.rrIt Slo1 "Trua CIrMI 
Or ,", ....... 

enrt.DI c-
DlIm!ln!5", COlt 

.iI I'I"Ifinh. Vol thmQlktt.-d 
loo4n ~ 
T , ... MIQt1.u-Otl C4Kt ........ 
Cotrct.te~ 

o.mo!ilfonCo~ 
ete~ lJr:4 

'" CGCI 
Tf""o.oocl.non~ 

c... ........ 
C<ww;flff.~ 
",_eou 
canrtcte-'l VOl. o.n~~ 
LaJldlno_Caod 

MateftOl .. Moans 
Reference Nu...., 

............ ' ft'Jd1Iot hot nose ,SOSIOD 

Conctl/Clr Otm'iaiJIliCfl CcirncTctt Cotrno1 

F ' OI'Il EI'Id' l oader.l or !]. 7l16".al 
1;leY ,eton Cumcl'NOtlf2mLf'D.IS.~ 1123"21_20 19:25 

""SHa 

30 November 20015 

tin. Un" l ... "", W,"'" HeIght I~ameter .". VOIOom. Weight 0 ..... '" Tim. Hum ... UM """" QuanolY (h, Cost 
Cost Factor 

' ... 00 r ... 0.25 Too G.2!5 Ton ... 

i1.12 CV • • 01 I'T , CV " '3 t! CV 
1.09 r::'( 2CV 

10.30 C1" lCV 11 

0." cv lev " '" 

26 



Crandall Canyon Mine 
CJ015/032 

RO<. r ... 
~ Maten'" 

O\.ainUfl.lt tACfII~ 

SiruthJrIB·'O~dI.OnCO:t.t """"'''' ... .&:rudUl' .... V"'c..m~:ahed 
~ .... 'W ~.~Mll 
r ....... ...... 
T idOl'! Cost Noh ~. Tnxk 
r ...... OI!ID'I Co5t 14121 ~ Or ..... 

Iai~NonSf.ed 
StHrlW 
I ....... adtv ...... 
TrwtClPOrtaIlOt'l 0,51. Ste~ Tftltlc: 
T..., 01"1 eo.t hal TNCI( Dnw. 

otaCMt~ 

fIW'IACi eo.. 
Oismantlln Cost 
E ; tnfs Vol. Demolished 
Loa<in Cam 
T. .. Cou 
OiW'101OIiI COU'S 

Concteto Damollbon 
Demolition Cost 
Concreto's Vol. DemOlished 
loadin Cost 
T """ D OMIICou 

.... -
Conaria Demoition 
[)emolfDon Cost 
Concrete'5 Vol. Demolished 

30 November 2015 

McaM UnIt ..... UnV" Vi!t1t He!>"! eo- ., .. t./oIytf!~ """"Y fime Numb" Unlt -- QUIll'l~ty \/nil C ... 
Ref.ence ..... F_ ....,"" 

a. '.Ie rcm.cwo CltIJ 02.." U60 174)O l.OllF 120 
"" U' 

3I!' 

27 



Crandall Canyon Mine 
Cl015/032 

.". Tosk 
Descnptlon 

C".oncJm.GlQtd 26 
StJUduU.\' OttnaiJbol'l Ct4::I 
SttucbJf ..... 'V~· 

BuDbI.'1. WcJ. t ftdu M. ~~fI] 
T""", ......... 
Tr"~M CGStNM Sh!t'i 'hud( 
-rrW'lSOQll17.:Dn CodHCA6:.HI 
OJ ocaICOI&tNon&nl 
StMf"SW. 1 
,~ ....... 
TI cq CGIII2 S~ti!t TI'\Idc 

an CtII!tI S:~ Tf\Idr Omr 
OhiDO ... Cett.tS~ ........ 

r; eo.. 
.... !Sin Cou 

E '"VOi.. o.tr\~td 
to c..os 
T ..... e... 

'" eo.... 

Concre!. Drol"l\olitlitllft 
Oentalr'tldnCMl 

&te's Vol. Demolished 
lolldtl Cost 
TI ""'Co<! 

ul Cootl 

CClf'lCfer. 
Drt'l'\ClhoftCcca 
c.nuel.c't. Vd , DImdWIot;:I 

i.o:fldi C ... 
~Co4t 

Cool 

Matilials MlIw 

""~ ""","" 

c.oncfIl1eOudlti:un ~o.mo' 

':'0(\1 ndLA !C"t ::B 21 ~ "2 1"100 
Z eV l6 ~ Oumll7ruck 1n rrW, rod". "'1~Q1C2$ 

OnSl\>O> 

f~. Otmoliton CcW:rd:l>UII.o' 

frotl1 End L.MdIf"] CY l1 n HI,Q llOC1 
12 C'f 1 I! ton Ou!M'Tnd m .... .., ;31 :n 23.20 '1 D-:H 
On$lIill .... 

30 Novemb~ 2015 

Unil UM Lm"", ViIIiKn Height Diameter At .. VOlume 0,""" ilme NU'mber Un. Swel CuanlllY 1:In)t """ Cos! Facto, 

1U' ill., l'I' FT 116 c.Y ",." 
1.3 CY 

2.09' 11 CY "" ,0..&0 CY SJ; Cy ,.,. 
; .07 Cy 1~ CV '''' ",., 

11,nev »0 
" 

0.0' FT .. cr m 
'.3 81 tv .. or 11 CV '69 

,.~ crY 81 CV 011 
'0,07 CY ti l CV 7.3' 

2. 



~canVonNiM 
CI0151032 

Ref. Task 
Descnpnon 

-

R W .. 2J 
Stt\dWe"C ~~ ce", 
S " n -9obbI."W.e (tfldiJdJi .l 

'""", .... 
·(ItII~NOn~lrud1: 

Ttillli CMt tid!. StQ[ 1)'1-..,. 

'" C«INcn5.l.~ 

51 w. 
'''''''' _ .. 
T &!I'M ~ Stbtl rruek 
r~aDCftC«;tStHfl'NdI~ 

CMtS:HI -e _r. 
""" CllvrI ... all'l Coa 

E mMr a. Vel DM'ltlkhtd 
lA~ CKts 
T otI.IIOf'Oo5t 

'" C_ 

CofIcttte:OCImcI/1I..Dn 
OItmoUClIln COlI 
Concnt.''1 Vol DemdiilN!O 

eo-.. 
tt 1't.~0f\ eo,.t 

COOl 

Conae1.~Oft 

Oetl'\06it!onc.c.t 
Cona"etll's Vol . ....." .. 

Matenois-

Con!=,ele 0emdd0f'l 

FIORI: Enct loodct ., CY 
12 C'f 11 loti CV t,udt 11'2 mI, ,1IId. 

Oft"'" 

30 November 2015 

r- Un. UNi tUgtJ'l W,,!l1> Heignt Diameter "roo Volume DenSity time Num .... rum Sw", Ouannty UM Cost 
RO!omq Co" Factor 
Ny",.., 

ConI:H! Dom:Il 11.12 CY .,. FT ltll cY .... .. ,,,,r:-r 
31 23 IS l 1300 l .O:!) cY ~~l C'{ ,.,., 
312J2120 1D2$ ~O -30 cy Ull CY 1515 .. 

9.07 CY lS3 CV· ,W ..,. .. 

29 



CrandaD Canyon Mine 
CJ015/032 

Ref. lTask 
Desenpflon 

c.h1Vt'So~i8 
~ 
9 C4,C/!,Cl0 
CI 
~ 
~I' 
LJO-' 
'ES 

""",c.-

m~o;!0p4lQ1Co-\t 

~""" EQl:demIlfttt.V:tIL OdmQ~ 
L~rtQCattii 

T~anC~ 
eo ... 

Coni:r& Dem.o&rDoo 
DtmoIitiDt'l CIn1 
Cenc:rltfhV~ Iltmoa.~ 

LQ.!di!)O Cau 
T'lIrnccn.tion Ccn.1 _eo.r 

COnr:riH.~.,u"IJttDl"l 

O!mcf~COll 
Ccnc7e:a!i'VOil. Ot.mwv.eG 
LD!!lna Cos:!: 
Tn.,.!MIOItIIaia.nCtn:!i 
CiJ.cl.o:uilCo.u 
~ -

Matenals 

illUllc:Elullt~~* ........ SIoIifi:BMlk4d.1I:M&Ir1ll 

"'""" Wur.cBulI(8MitW~. 

" auk BiIIfIB.DI'Ik'*"UIII.lfl!l 
&~ BuliiB.utklllu5urlll . -.. IlUDI:~BMltM~. ..-.. draililC- .tIng:;d!~e 

fIo<>hoo,ny.r...""IW<""""_ 
&r:~. ~tic etA BMk IJI~. 

rMeans Unit Unit Len,.. W,"'" 
Reference Cost 
Nvmbt'l" 

)1'2.l18.Ai~jj 1.!lUJt:·., ,,, 
::n ZJ ui.42.Fn6Q ,-'" CY' , .. 
3,231.6.,421nt1O 1.0114 c.y .. 
:n231 lO1fiO ," C'f 
:n21 ,6..42DMO '--" Cy ,., 
31 23 16.42 O?OO 1.44 C', ... 
;)li:l16 .... 2ai/'OO f .4JI CY , . 
J;llJ~421l~ I 4~ c. ... 1.«0 
3., 2316."2 mM 1.A.1i1 CV .... 

30 November 2015 

Height Diameter "'" Volume DenSItY Time Number Unrt Swen !QuanbtY IUnn I Cost 
Fador 

, .. FT ,.. ,,. lB 
2 . FT 11'1 CY 200' 

1.' J n 1Q Cy ,. 
L2I ... n !O~ , ? FT ,g cy 

" , .. , 'T ,., CV 120 
.T .ev " . FT "1~ ty ,., 

12 FT .JlJ.J.CY .$);6 

" 



Crandall canyon Mine 
CI0151032 

Ref. T ... 
Desctiplion 

Gulll'dFtall2Si 
SU'UdlM." Ooflftt!lkTrC(l Coct 
S."n.duT."VOlO~m~,e(I 

~."'Wti (aw.tu~ 

Trud(i&o 
HIIIUIIi It 

n 1G'Cn Cft1: Nm. 5!,rd Tn.dI; 
n 0C'I0 CoG'1 NiIo StMI onv. 
QIII;couicou ..... 
~'l.Wtll 

T,""'" H,.. .... :t.1IO"I~S~Truek 

T on CMfSiMl Tn.d:Otw. 
Cow S!NI ..-

E "'Oft • co., 
a"" .. c .. , 
E ' mIN', Vol o.t-nclBMd 
to'" Com 
T,..,~Dll'WlonCMt 

D< 09<" 

eoncr.r. Otm~on 
OIIft'ndJIk»nC~ 

Conutu .. VOL ~ 
Ul.lc:tjn ~ 
T. CII'l CO,., 

o&aICotoI 

CMcrl'te Otm~on 

"""""on C4nc:r., .... VoL 00ItrnGbh.d 
llla&\ Cote 
T ..... ..... 
Co "", 

30 November 2015 

Materials ....... Un. "". LengDl w,'"" Height OIametN "'ea Volume Dens;ity t lml NOmber lJ"" SW .. Quantity Um' Co", 
Reference Co," Factor 
~um~ 

Gt,I.-dRIif 02 4113.300800 12..11 Lr ",0 LF 121) U' . ..-
... 
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Crandall C<Jnyon MW11t 
CI0151U3Z 

Ref. Tas' 
Descnp'Don -- MaterIals ---

Il'IIa )0 

~"l;Dcm~COliZ 
Structur.'l\lalD~ 

~c""Wdt~,IItd. 
Tttldt'c. 

""" 1, m61m Coi3 NCIIIo S~ TfUId&; 
I"", filM' Coil-HCA Stu.{ Ofm 
o.~C~NonSled 

SJ""W ' ~ 

T",,'" 
"'" . ,- lu,n Cou S::~ Truell! 
1 lion e-alil Stf!GI True-It arw. 
~c.o$l-S'..t:" ..-

..,..ec c'" 
Q,un:anliln Cod I tnl'Mhi 
E (s Vol Dwnobh.cf 

'" CGm 
T .. eo.. 
"' ...... eom 

Concr~ CJ.r!moldtDn 
OImotli:lonCaru 1C0ft(f~. o.tnolltiCll1 
Conu..: •• Voi ~~~1kI 
lo*!WI CaQ Front lOlWi«l 'i 
T, onCC$!: 12C't lelon au Truck 112m fOCLm 

OIccMIIC~ on 511. ll' ....-
~.o.r"*,IUlft 

OemoIitian ~ Ccn::rNDHr.CilrltCn 
Cot\oCtaf.,O·"V DtfI"OtIiOtt4 
i.o~ Coo< Front End' loadtt l CY 
T UtbIll'lCoa '2CY UStonl TNdt 112mi, rod. tn 

""" Oft~t6D ~ 

30 November 2015 

M_an, l',," U~t lM"'" 1M"", Relgnt Diametet" Aie. IIwma Welgnt Density Time NUmber Um! SweU Quantity "'" CoS! 
Reference Cost Factor 
Numbor 

2) C5. 103SGO nsoo ... t ... , Ton 05 

ConcmDtm.;.1 1U2. CV 11 leV ~Cy J~1 
1.1 ., cv 

1123, . 21::100 "< !iI C'I" ., CY .., 
312323-.20 101'5 lO;SD CV -43 CV .., 
OnSil:~~ 9.07 CY ;I CY "" .-t:J2liil 

eonct ... Drtno' " .n V Ul7 t Cv 
t -' 1 CY. 

3123 ,6..11lO() LOG CY 1 C'f 
112321.20 i02'S 10.~ CV 'i CV 

G.01 cy t cy 
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Crandall Canyon Mine 
C/015/0 32 

..... T..t 
o.Kripo .. N:ormllJ 

$t(JPond CUl\-m31 
CMP'. ...." ... " 
S~ ... Vot Otmcfthtdi 

CI '. W~ I 
r ...... .... 
Trans ortatlon Cost Non steel Truck 
Trans ortation Cost Non Steel Drive 

~NMStcd ....,..W· 
To""" .... 
Tran ortallon Cost Steel Truck 
Transoortation Cost steel Truck Drive 
t>_ t-Slf!od -""""~Oo .biI C'.o$.! 
t> ...... C-

• «'If_ VoL 
l Com 
l' "" COol 

'" CQ<. .. 

Ci)060m Dm-.. OU:aon 
O~tiOl'llCost 
C~~.' .. V04 _ OItfn(I"~ 

l. OCCI 
T ..""Coct 
QI&OoUICost 

30 Nov.mber 2015 

w.- UM "",. ~ W .... He..,. """"'- lit .. """- DeflSI~ n",. /Unbcr UN' Swel. Quantity Unii - eo" 
RdIfBlC. c. .. F""", 
.~ 

SdlIr.~ PkaIl,lt. J,\ Z) t6...{~ O~ \ .44 CY 11. FT 33 CY ., 

., 
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Crandall Cenyon Mne 
CI0151032 

R"'. Tas' 
DKCnpbon 

Glrbion RlI!lII ' .. AI 
SUucIIJn:;~Dc.rflGl(tat. C":t 

~re·lf. V""Oa~1:d 
eownW. \ rlll rl1U~.! 

ltud:"i:~ 

Haul. 
Tr.t't$~Oo!II.Nor\ Skti Trudc 

r_ on Cost Non St'lMlt Crivlt 
UI COIU Non QMI 

steetlWf!/. I 

""". -... r'M .cwt. 1ian S~~ tl'\id\: 
T, n Cast-SiMl Ct ...... 
III Cost SIHi ......-
EOUI' menn. Ott~ C~"t 
ew..", .,.. 
E 'cmtnt'a vel. Demoll5hfd 

c...s 
",,",on Co<! 

Coo .. 

~.t..0cm0I1tI·0!II 

o.frI.Ohtjl)flC~ 
C ..... "" ..... .... C ... 
T .... on "'" 

<lie... --.... 
COrIcHIA~Of!I 
~tioftCOCl 

CfWRI_\J. Vd.. D.ttMh~ 
Lo:lldin Coo..: 
r, eo.. 
........ eo., 

30 November 2015 

Materials &I.- U • • Onlt '",gm "'am Helgnt Diameter "' .. Volume DenSity T ime Number Unit Swo/l OLiantlty U •• Co'" 
R" ...... Co" Foctor 

... -

Ccnc.rl't. D.mali!iM CMIi:.l:H.[ktnl)l 11 ,12 CY 2000 CF ,A CV ... 
" Q6 C";' 

F .tEnd .2Der3C\' 3~ 21 !U2 1 :!..HCY .. c • "" '1'"2 cv ,a lN!" OU Trvdc: 1f2mt . r ) ! 2'3'2'.320'0'25 10.'10 CY .. CY '''''. 
OrIS.IA O fjI,01 CY ",or m .... 
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Crandall Canyon Mine 
Cl0151032 

R ... f"" 
o..:np ... 

WM.Wdsll 
St.rlJClUI'.'1I DtrmobIian C«t 
>SINCtutIl'II vall DlmrAllhld 
8ub~fI'" W~ . I r..u:tu60 sl:H 
TnJd(s, ~ ........ 
T, orttoon.~t~sttdTrudc 

" l1l'i c.T ~ 6tCId Orh'. 
IlilCOt.If1\MStftII" 

SCHl' W. 
Tnd"\oc ..... 
TIM, on Cc:"St iSt'td T , ... utfon CO!l STe.!i f\,Id:; Oriv_ 

.. Ctta!S~ 

~ •. " .M' ... OI« <;0-., 

",,"" .. """ E ~ Val, D.tfl'V.lltlu.ed 
LoJldln Coab 
T on Clxt 
.....,...c:..ts 

ConaIlUlDetNill:lOtl. 
DltmOlJJ~Cft CGo6I 
C:.onaIlYl's Vtll. ~l:Iahitd 
Lo~ C051 
T~~C<l1Il 
l)f.oC\!UICcKoI 

ConueteOetn~ 

o.mollbOftCota 
Cond1Ita"l. ViX. ~ ""', 
T, taQon CMJ 

ulCCIS' .. 

30 November 2015 

Mtttcift IA,,.,. ..... Uoit ......... IMdIh ... ". DI.m.t« No. V.h" .. "' ... " .- "" ...... UrI, S ..... ""..,"" IJNt Cost 
Rtl!f.flfMee Cost F", .. ......... 

W<D ..... , _"''''' 'EA 4 'SA 2'OOOQ 

.s 



Crandall Canyon Mine 
C/015/032 

Rot. Task 
Desenpoon 

~~'iilhi14 

611'UCtufe'l o.mditI~ Coli: 
!bu.:l:wHVrJ~ed 
~i!I"'WGlah!('*$dudll.:t. 
TniCir. 

lr.-:t.ll lKP:'tmlon Co!rt NSJ1I"! SUI". 'T./ld: 
T~:QfI Co.1NI;II"I s!H~ 

~CM.ltiM5a:d 
St~w#1 

Trur;k"l.c!DlelV ..... "'" 
Tr-am!?9r1.aon C¢$f St" TI'lJdI: 
t f!ftlJlM'l!lM CMt st;;lt.l"Ldi: On'4'e: 
1¥&:~_::.ICMIS1~ 

Eau!DfT'ltIIIo~ D.KtOUI CGR 

OI""lIt'ItDng c.oll 
eMm~rt.WL~15iI 

o."I!IiI'1QCKl!. 
Ttllf'llperDlIM CMl 

~~ 
:~ 

~~..il[].bonQUII:ar, 

~QnC~ 
C&nu'tI~·s. VoL~ 

~..., 

1r1lllt~CClCc:a1 

~ ..-
~-;~QfHI'O I1 
a.tnDlltiClftCIltU 
Conue.I ... Voj.~ 

'" """ 

fat. 

MMenais ~II 
~lI'!ftnCill 

tb'I1bet 

~!e:Oem~flOI"t ICat'ICI'f!!Qcemcl 

FraniElld LDdft3CY '3 1 U '5.4;!1300 
1:2 CY 181'Dft [),j Truc1c 1l2-mi.. 11.'d.~ '123 2).,lO '025 
On Sil. Dta,aGUI 

Cc!nct~,. Denloallon l ~t:I u.ntol 

~~e;:~t=~~fIM. ':U:P I ~~:~~§!:ro 
On Slt41 OIIMUI 

Unit 
Co," 

UnIt 

I L72 ICY 

!.0'iI CY 
IO.BO CY 
9.01 Q' 

11 n(CY 

me" 
"1G.to C"!' 

i .. 01 CV 

30 November 2015 

L~ngtn IWidth I Height IDiameter IArea Volume (Density ITime Number l unlt Swen IQuantrty fUnlt c." 
Facto, 

T' .. G,' FT 6C< 70 
,.~ 

" CV 
'1lY ,. 
, "''' .. 
• C¥ 7' 

,"'" CF 133 C'Y' ,m 
1.J ' f oJl CY 

1 :J CY $.! 
17B C"f ,In 
113 C"f 1So1~ 

s;M 

3m' 

16 



Crandall Canyon Mine 
Cl015f032 

Ref. Task 
Description 

Oolttl~~CoMI SwoGrtIlS 
~e"Of..tru:",1KH'I~ 
SUut:llJte"( Vd, llOmc.iWutd 
8ubbl .... W I u.dL/llbrCNI 
• no<Xo 

HaoI •• 
TOIftlDOltllllon Cat. ~ Sled Tnd 
T nOl" Co5t Non Sl.fti c.'1Ye: 

..,. C01J Ncc\ s: 
StMt. W 
~c Ki. 

T"" IIh..,. ca.t SUtd TNOI 
~.wonCcn:lStcdTI"UCIc~ 

IoDi CofI..fi1 

EouJ mtnt'. Oi ' C'Mt 

"""' Co<! 
E . rMrlN. vol, ~ . C .... 

T."" ... eo.. 
cnttoufCoa -
ConaN.~Of'I 

D.nQl4b;on CO'U 
"- Vel, De!noi-'..I'Iofd 
eo., 

.. Cool 
Cost 

Conct ... o.~'on 
o.MtbbOnCoq 
COt'ICt'd."YoI .~ 

Co<t 
T. , .. """ .... eo., 

Materials 

CO'lC1 .... ~tlM 

F~ "d l"~ :SCY 
14 CY' 16001 DIImD If\ldl; , ,.,.rDO'.tn 
O!'I Sit.eOrl 

C~d.e~ 

FrGfIIEfl.dl~lC'lf 
UCV 113 toni Truc.k.1I2 rn1. ulCurf 
On·:&t.o ~ 

30 November 2015 

Moans ..... lJnrt Lon"", W,dth Het{tlt cr.ameter "'eo Volume Density Time humber un" Swet Quantity Uno! Cost 
Reference C • ., Facto< ........ 

CancAlDan , un "" OFT 22CY 2S! 
1.3 CY 

.,\";;!l Ul421' 00 2.09 <:1'1 :MCY I 

:U-n.2:i..?o 1M::S tD.1e CV ,"C'o' JOE 
• 1 CY ,."" 25l 

em:ncDtmoI ' 1.72 c.V 2 6FT • CY ., 
I . J SCY 

:)-1 2] 1.,.4'21)0(1 '2.01 C'I' S CV '" J, 'n21.2lJlO §- ,M' ev SCY .. 
0.' Cy S Cy " ,e 
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Crandall Canyon Mine 
CJ0151032 

R". T_ 
0-.>, ... 

.R.r:t~tnlll,lnfld~ 

StrucfUre'& Demollbon Cost 
Structure's Vol Demolished 
SUi:lOl. · .. Wtl . u.diJ.lltrtltifG 
TrudC'i.ucac 
Hu. 
T"", on Cost Non steel TrUCk. 
TransDOl"tl!ltion Cost Non Steel Drive 

'" CouNof\SlM' 
S(WaW. 
T~cao 

T .... nan em StMi Tnd: 
IIIIM CfttS1.cd TNdtOriw 

'" CWSl ..-
e: I'nHlfa "COsr 

"'''"'" C'"" 
E I m.m.'. Vol Demolished 
loa Costs 
r ... 0-
onco .. eom 

Gonc.fet.~lI'I'IlDll:ion 

o.tnOliIion CHt 
CMu~."\lQI,~ 

C ... 
T r.,~on Cotl 

C ... -
Cmoad.~dlClt\ 
~mohonCO'Ct 
COncret ..... VcL~ 
!.oooOo eo.c 

Macon. 

Cilntr .. !eOCl 

F~I Enei' l.G:1CI« 3 CY 
'2 OV 16 10n t),,1IID TIUd ," ml rOd.. 
O!\Sit.-Di 

30 November2015 

.. ...,. UNt ..., "'"P """"" ~I Di:amt!OI AI •• VoIUtn Dc:tttitl T ... - OM S"., 

"""""' \On' Cost 
ftto:!lII'MCR c.t.t F""" "" ..... 

t:oncJlII'lDlifna.l 1)..12 C'!" 110 12 F1' is CY ... 
" 91- CY 

:U 23 16.421300 2.QIII C.V " CY 
31 2J"2:l.20 102:5 1G.eO ev .. CV , .. ' 

9.0 C UCV .. , ...,., 
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Crandall Canyon Mine 
c/015/032 

R". Task 
Oescnpnon 

---

~8<a:t~il; 

S-!n.Ic.IW\III'" Qam.olciOli Cau 
Slruduui. V""" Il1!IL'I'I~M 
GubblnW ... nduu'lZRi' 
T"""" 
Hai 8 . 

frMlD4iltdIlll Cnt Nun Stoo{ TNI:k 
T,.... '01'1 CcrcI Non Sl:oal Ctiv. 

CQll.l:NM&et!il 
IId'"lIiWf!I I 
T,~ 

1<. . 
T,wuClOlU.CCfI eostSiMl TNCik 
Tr~~ em StMI TfUCik"Drrw. 

c S~ 

...... '" C .. , 
Oi-.mMI CC<I 
~ , bnn.ValthltJ'l.bbh~ 
C C"MK 

" GI'11iCDt!l 
eo.,. , 

COI'I4I4!"'Odn~on. 

-.., .... """ 
Cont.:.~ ... VOl. OtiNhhed 
L.oadirl CQIol: 
TrGt'l IIIrt.DGn OBI 
OiwlJl.llC«.t -.. 
Conet~tI o.moli!flllr\ 
~1rMr.n: 
Conc;U:1~-c. y~_ Otl'MttiaMd 
l_ c..o 
T'M~OOCQl.t 

MateOatS ....... 
~!lfefll'ftClII -Conat'..to bl"d.l. . 024116.130050 

t2C'f U!lum 0Utr. TrUc.tS-mLf 312316-421300 

,. COf'IIlnaaICIft Nielson Con 

C,O"":.Ietf!~ Cot:!r.:n!DcHl'OJ 

FrQfI.\.End L.oad ... , cy 31 2J.1!,,42 4JOD 
12 CV 115 I!NII DumP JWCk 1/2 mI, rod..l"1 :I ' llill 1(n~ 

0" 

30 November2015 

c': "'" Len-gm I'Vid1n Helghl 'DI:IImetel A, .. VOkimc Oentny ifme ... .,"" U~, sw.rr lJuarrtlW U .... Gost--, 
Factor 

0,"0 eF ,.., ' .. , ... OFf Stll!ll1 CF '2').52 
C'_:1S 7f1 C't 

13..35 CV 7. "" 1018 

7,21 Ton rMICY ~1lI on 550 

lI ;ncy ~ 0.. 'FT , Cy ,. 
' , l J C"t' 

2," CY 1 ev 
11:1,10 CY , OV " g,O ev 3 CV ,. 

' .Ill 
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Crandall Cl:wIyon Mine 
CIOf5lO32 

.of. Task 
Oesmptlon 

Rtdllirn Com' ·30 
~UI."'~GJnCcm 
SI~W"."Vll)lo..~ 
&.!bbI",'.w .. , ..-
T' ...... H_ 
TI n-Otl ccitt N~ Slnl'1tUdL 

iiIIftOfl c~ Non StHl Drtvlll 
s;alCot.INCI'IIS1.ed 

SCMl"1. Ww/. t 
trud! • ..... 
. r an Cmt Stul Tnd: 
I lion CCKlSt4d Trucll:Onwi 

onfCo..eStHl 

'" . c." ...... .., caa 
e anfi vol.-~ ... lO_ 
r ~""', 

'" uiCM~ 

COncrIlt.t: 0efMIr.l0fI 

o.mOlltIMCMI 
CDnaato. vel £l.tItnd'J1Mdi 
L<lmn ColI: 
T, ""Cos! 

"'-""" 
C •• ,"'" ... 
04mOill!{ eMI 

CMa'-da'" VQL~ 
LoAdln Cod 

" ort1l:lDl"l C05t _c.... --

Matenais 

~a!e • on 

Fi',,"1 End IN(W] C ... · 
t> 'I!I ~ Ck.i1'T't Truc;k Irlml.Nd,mp "" ... 
CtJnct~.llotthtll,~on 

,,"'" d loDOer 1 tv 
,2ev 'S ton OuI'rICTrudr: t12ri,tOI1a~ 
er,SlteDKDOIJIII 

30 Novemb.,. 2015 

""'on. IJNf runil L • ..., 1M"'" Hetght Diameter Moo Volume Oen~lY -time Nu_ Unit Sw"" Quanmy Unn - cosr-
R"IIt.n« c,,, F._ ....... 

Com:Jrt c.mo' "'1'2 cY H ... .• FT 2CY " ' .. • lOY 
:31 :::3 18...4.1 1300 >'oj CY lOY • 
JI2.1~, 'lQ ' rn:M 10,10 C'( lOY " '."' C'f :l CoY " .. 
Conc:rt( """ 11 .72 CY , CY " ' .3 2 lOY 
312"6:"2 1300 2. .. CY ~ Cy • 
J 1 2:1 ZJ.lO ' 0'2 10,40 CY 2 CY " • lOY 2 CY " M 
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Crandall canyon Mine 
Cl015/032 

Rot. Task 
Oescnpflon 

~· Fii3"lll'm~~9 
5fndu1 .... Oocmc:lJti~ ~t 
l5u'uctUiIo'S.IJ~~ 

BuflbllIIlI W~~U~tJu.dtl Qn ii 
~-- --

I=eon Ceg NM $lieeI !1"lIid: 
Tr~ Ci&tNM Si:H:I OM. 
DI!pe!!I Cat Nan'S. 
St.wl'aWl!fcttl 
~f\I(;ll"s?!f~ 
fi'Q.ilOI9t 

~=a:~~+::OIiVO 
~CM1~ 

""'" 
"" :~--

c.o.rwtlt l~Ocfn(IIiUM 

o.tn01lbClf'l C~ 

"",,, 

CanaIbt4t. Vtll ~med 
u,:adnq CWI 

~::r~o:-~ ......-
~1IM~on 
~1t'lfQMCMl, 

cu.ctOIb"l. Veil. Dtlmdli./lledi 
~r.din9Ccta 
TnnDCK!!UtwlnCor.l 
OIeg!lllCo-..l -.-

Matenals Means 
Reference 
Number 

~IITO~ IC~~1 

FIRIIfI1.ERd l.odw 30V 31 niL" ) ':J,I)i!I! 
1020' fl6 1e;.\1 0II'1'fIP TrucK In fI'II . '(Icl,tn('J 31 ?3.2J..21:1 102'5 
On'SM:e LUaaDi 

I:j).)c:.,.,I.a..~ I~~' 

FN!nII eoN - aMet :rev :n 111 __ 421300 
' 2CY(161~lDumpTnd: 'r1. ft'1i rotldl. 312-3"2:l.2DI1n~ 

CnSiUOi:L 

l1n1[ 

Cost 
Unit 

11 .77,l cy 

:2051 CV 
\0;.e.D CY 

g..Oj!' C:, 

11 7:W:W 

.Mey 
U)~Q CY 
!..OJ CY 

30 November 2015 

lengtfl 11/IIidlh Il-telgJlt IDiameter IArea Volume IOensity llime Number IlTnlt Swell IQuanblY ItJnlt Cost 
Factor 

a ,3 " FT 28 CY 3.33 
U ?;ICY , 

>1CY ... 
:)7 CY ,.. 

U;e::; 

-41FT • '" t.' 11 
'2 1& 
1? ,$3 

12 til 

1m 
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Crandall Canyon Mine 
C/015/032 

Ref. Task 
Descnp'li.on 

Fydel CQ1"l"HYQl -&rppem.~-D 

S!1Uc::tur'lt .. o.~Cog 
stru~r" \/iII O,motbbltld 
WW .. "f, W"ph! tllXaud'6slHII 
~$ 
M .... 
t 
T, 

1II111dnC«u.Ndn~·t~ _c.n CM.Ii:en 'S:e:eI C1riv. 

CGIlN.:.n ,5lM 
s.'ods.W • . 

'I"""" ...... , 
lrMEIGS!IuQfIi Cooaj !llHl TnlCt 
TI'WI!OOIi1d.:11~ ~ Siftt TnlC:k Cciva 

~-S-l:td 

Eoepm.nt. Dlma!i!!! ~ 
Cl.W'NIIl:bngC~ 
EoWorntll!\r.-V.gl~od 

l.oidnfJC~ 
r'M1.iI;tI~OfIC<t:ot co;;;-

~C'l.eo.'""'ti"" 
o.,,"oIl1~O(I CMf 
CohCtttt" Vol, oemoliJl\«l 
~9Cou 
T,~onCV...:l 

~ 
~ 

~~e DtMaf~on 
~~c.tHJ 

~l!llfc VOl Oemcbl'l,ed 
to!dinp CosI 
T~QI/'tJltjon~ 

61:1,4.M;IIIG,o,.t 
S-_ .. 

IT_ 

Matenals 

Conall:.~on 

F"f'iII"o'IMt..o~]..c'V 

11!CY 16 JrI.,I(;1C1 , ft/({. 

0,,::511. 

t~III:UIlk-mIlllIIiOl"l 

F,m! bid ~~d 1 CY 
12..CY \l5tani Oum IN¢k 1,f2 rrw, rQli,b'ip 
On S(rA!l cljIoMJII_ 

Means 
Reference 
Number 

Conccet. Ounot 

l1 2318."2 UOD 
',112J1"232Q1C!'25 

~Da"'Q1 

3012316.4'21300 
"'21:ll.2Q '~5 

Unit 
Cost 

Unit 

\1 .72 CV 

~.og Cy ,CUll C'f 
t.007 C'I" 

~ 1 .n CY 

2.01 CY 
'OueD CV 
.lJ I CoY 

Lengrn IWldlh lHelgnt lDlameter -TArea VciiUme -lOensiiY Trime Number fUM 

.1,51 .... 21n 

• IFf 

42 

30 November 2015 

swen t Quanuy I Unit CO" 
Factor 

CI' .. 
I.' 2 CY 

lCY , 
"l, G:"{ .. 
2 CY ,. 

1 CY .. 
1.j 2 Cr 

2cr 3 
'C'f I 
~ cr .. 

----;o!i 



CrnndaI CM}'On Nine 
CI0151032 

Ro!. Task 
escnpllon 

Sc.1!. Id.41 
5tn.IctlJre'S0etn.0li ClClCoA 
$1rut:I:ufn voJ, Otmokllhm 

""""'" N. I~ 

T""'" 
H .... 

IlIIIon CO"..t ~ t;1~ Tn.d: .... IdIo't ~ N::;n SkcIIlriH .. ... """ "' ... SI..rt.WfIl t 

T ....... "-T anCo5tSt~TI\.dt 

T~ wliGti CKtSted TNdt 
~e&:IIC-=Slid 

E ",.nor. Oi,;DOU( Coil 

"""'*' COO! 
~ I!I\fC Vol. ~t1flllbed 

""". 1,." ~coa 

tuco ... """ 

Conuf't.O""o£cl(lt!l 
OtmdiIl6on ea.:.! 
C«Ic:tfl .. 'wV¥Jl.~ 

Coco 
T~a"tiot'lCot;:l 

Co« 

Concr«. o.~ .,. IMinCou 
C!.or1a'd." Vof, 0mI0Iished. 

C-
t. """ooCMJ .. ""', -.. 
CancftiI*fJll!tnat!SlDft 
o.mQliliGnCHl 
Cona'''n Vol DmI:obhcId 

C ... 
T .... 12:101' Coil 
III ,,",I ,-

Materials Means 
Reference 
Number 

COf'M:N1.De:frl04,bcIrI ~0mI01 

ffonl "d l.OMtt 3 GY ,31 n t6." ;Z 1JOO 
'l,e:'(I'StDil'l OulI'ItI'T.I'IJ(Jt 1(lffli..lod.l:rt 31?1?3..l(110?" 
0" SIr. 

Co~. 0etn0I on eonaet Ocmol 

frQlll End tOld« J CY :'1 ] f6.q '300 
IZ 'C;Y 18~ Tn.dt:;12m1.rod.lri 112~ 23~ 102S 
ensu 

~CMn\oIIllon ~Dttnol 

F,ont End to~ l r;.y ~, 7.1 H;,",' ~loa 
)2CY ' l ion "" TIUdc 1Q"... ,od,t:n 31 2123 2'0 to;' $" 
On SU .. tMOOSIII 

30 November 2015 

Un< UNt Lon"", Width Height Diameter Ana Volume Density NumDer UN' Sw"" QuantItY un" Cost 
Cost Fa<! ... 

11.72 CY .,. 
'" 0.0 >FT 1S c.v '" 1-> \iCY 

J,OI C't ,. c:.v " 10,10 CY ' 11 C'Y 
"'" ',01 CY 19 CV ", 

1',::1 V 12 .., 2 FT ~3 CY ... 
'.J 69 CV 

2.0, CY BSCV ,., 
10.80 r:.V .. CV 7" 
',07 CY •• cY filii 

11.7 CV 12 50 107 CY ,"" 
'.J l)Si CY 

7." CY 139 CY ,.. 
10,&"(1 CV ,3D CV .... 
1.07 CY 139 CV ,>50 ..., 
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Crandall Canyon Mine 
C/015f032 

Ref. Task 
Dttc:I\phon 

NIM"Se .... 0UfI •• " 2 
Struc:ue"a.~ Cea 
5m.Ic:t1.Rnv.oI OtmoH:th. 
BuQtf:'-'Wtt odulHlJaIl 
Tn.d<. 
Haula e 
Trans ortacion Cost Non steel Truck 
I, atlcn CQst NQn SlW DnvlI! 
Ot Coc2.Nort~ 
Sleel's WeI ht 
ruck's caoadtv ...... 

T, CotitS!MTi'Udt 
T ;l1r~ Cott $1:'" Trud!: anvil! 
PI oSoalCo .. S.~ 

E .,.r.-~CM: ..... c-
Eouioment's Vol Demolished 
f,.-o-dCn com 
Trans onabon Cost 
Disoosal Costs ..-
Concr!!t!!Demolilion 
OemormonCost 
t::oncrete's Vol Demolis~ 
Lo-. co.. 
Trans ort~tion Cost 
DI'JCIoGUIC<I~t -Conc:rm~QII:loo 

C~Coa. 

C(lI'lC7~."'Vol~ ... co» 
1'ransDortabDn Cost 
DiRl6'AlCcu ........ 
C(mcfl~t~ DemolItion 
Ot!mchtianCas.t 
Concr<!te's Vof~ DemolIshed 
Loadin Cost 

M~MII' ....... 
Rtfercnot 

""""'" 
StJllllbid l •• 02 .U 18.1)0010 

UC'f 15r. Ou T~.5I'1'11.'od.. :n 2323.20 102.5 

NI"~ CCIMO\COOtI NtelsM\ CoGn 

~el.o.l'Iw!l.tiOf'l CMuirt[)~o'J 

roM EN! Loads J. COY !U 2l 16.12 1)00 
'2CY~t8 tOftl Dumc1rue1t In Ml.tod...trt )12)%3,20 1025 
DnStt.llrIocK::al 

Conc.r«. OMnololion ~ .. OtMo' 

FrCltllEflcJ leV 3\21 18.,UUC;O 
12 t.Y ffi 1M! o f"I.Id(11'lmf.locHrl 3l2'?3.20 l OH "" .... 
Concrete Demoli~on ConcretDemo1 

FrOl:lt End.Loader 3 CY 3 1 23 16.4.2 l JOO 

30 November 2015 

Unit "'" 
L_ 

I"''"'' HetQ1\t co.""", "' .. V.o~e Den$lty n ... NY", ... UnI\ Swell a~ty "",, Cos, 
<:400 Fador 

~l' Cf ,. 20 '" ".., ... 
~'" " 

1:),3$ C'( ., CY 5S4 

7,.2-, T ... TcnJ!:Y 41 Ton 2. 

f1.cllf 

" .. 'n cv :m ,. 0,5 Fr , CY ,., to CY 
2.C'9 CV 10 CY 20 

10,84 cV 10 CY to< 
SI.O CV til CY • ..... 

11 ,12 CV 1,0 n- , Cy .. 
IJ 2"" 2..' cy lCY • 

IO-8D Y , Cy " 1.0-7 CV 2 cy I. .. 
11.7< CV ... .. OM '" , CV ,. 

U 2 Cy 
liS CY 2 CY .4 
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~ Cal)'OO Ulne 
CI0151032 

Rof. Tas. 
Oescnpoon 

Pt ~"l 
S1Jlldure'., DerrdiRn Cost 
StJUdufo'~ V~ c.mohhlld 
BtIW."I. W~ ~ mtdu ...... 
Tru;k' • ..... , CouNon S:=INI Truclc. ,..., on Calt Non &!YII cnv. 

" ~Ncn.~eI 

StHi'a w 
ltuc:i('J, 

on~Sl"'TfUId(: 
,ona.Or: .. t.lI:lt'l~ ~TfUCI(Criv ' 

Oi.~Cos1:Steft 

m«'I.fs. DltoQUI Cos:!: 
Di~1t) Co>! 
E J'I\"'). VOl.~ 
~ COL."\. '- ... .,... 
" COOl> 

-ona1!l1.111 o.m~on 
__ Coot 

C(lnaf!!." V· De '" l o Coot 
Trw!. CW'lIIIIan Cost 
Ci Co>! 

Cono"d. Demolition 
Dotm6l!."tkIn co-u 
COr'Iadlll"Vot 
L~oCou. 

T cwtzIA'lCQQ 

'" Co<t -Conc:r·~.Demofi1Ion 

OIiImoll.tionc.t 
t" ........ r_ ...... V...l n........Ji .. Jo. ...... 

30 November 2015 

Materials Means emt Umt Length Width Height Diameter N •• votum. Denuty TIm< Number Umt 5won QuanoLY Un_ Co," 
Reference Co," Factor 
Number 
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Crandall Canyon Mine 
Cl015/032 

Ref. T'" 
""""", ... 
Co:lil s..o " 
swaUt.'s C.rnoIl1korI CoIl 
Sll'lJdur." Val: DllTIOtIlhed 
&.Ibt!{oO a. IN .xQr.AJI'II!IHII. 
T ....... '" ...... 
Tio)!) ~ C4d Nan st~ lrut.~ 
r~~C4Kl~:5tbtlOri'te 
Co Coe.1Non-5:dd ., w.;, 
T""". 
HId.olt 
TrwHc:rttatiM C()1J $ta.d Ttudt 
T, Oft C(l.t St~1IYCtrDrl"' 

Pi (Kill Co&.rS!td -
/non ... "" 0",. 

"""' ..... eo.. 
I'MI'If'.VOl"~ 

Coot< 
;wonCKl 

........ 
~ef*~on 
o.r.n.doQOftCOf,( 
ContI ..... v~, ~M~ ... _ COOl 

T'~~onCot.t 
DkooAII eo"t ..... "" 
Coto,et(fJl Dtmoillon 
o.motittonCOll 
CCWJfle'S VO!, 
1.0 cou 
T, .. .Son eM! 

'" """ .......... 

Matenats lAo"" 
Rotlf~ 
.... bo< 

StHI ttd, L.at 024116130020 

1let lS(Im Ovm l"n.c1C5ntb tod. 312323.201025 

~ConIWCtion " dscn Coa 

30 November 2015 

""'. Gill,! -- GiO",,- Wadln ".,.". Diameter "' .. V'o.ume o.",,,y Time Nu""", 0 ... SWdI Quantity Iklrl Cost 

eo" Foct", 

Q,2A C,. .. U FT .... "" , ... 
D,~ "cY 

I 'C'I ea cy 117 • 

7.71 T .. Too "101\ .,. 

'"'' 

,. 



Crandall Canyon Mine 
Cl01 5/032 

Ro" Task 
OescrIplion 

Conv 0'.45 
SUUGtur.' DemDIJUon COD 
S'tlUctuf .. 'sVOl D~ 
BUDble'sWet exdudesteel 
Truck'sc:aoac:itv 
H .... 
T, on CI$ Nat S:;Hllnadc 
t, cn CoG' KQI\~ 
Ot O$af CGSI: Non StNI 
steel'sWeioht 
Truct(sca 
Haula 
Tran!;Oortation Cost Steel T 
T tttl:on Cas! 5tH! Truck Otl'fe 
~'G ... d 

EOI.IID"'~ [;·62 

Di~ C.., 

• ",,,,,,r. Vol 00m0I/Qm:I 

LOaaln C0S3 
Transoortation Co!tt 

Conct~_ .DemGkIIM 

OtrrK.h~~ 
ConuC'Ib'" VoL. Oetttdilh.~ 
l .""" 
T.- on Cos! 

eo.. 

C4na'~Ottr\Oll:lon 
Dcmollden~ 
Conaett:'l 'V~ Demd!'&l'J.«1 ,. C.., 

, -..wt.KiiYIj""~ 

Maen-a 

Sted bid. L.ar e 

1'2CY 16 Ionl DurnalNC'k 'm( • • lOd.tfI' 

NI!lSM Cof\Struction 

30 November 2015 

".- tiNt ""'. ......", \VlCiih ........ g.:~ N .. Vddm. -~ lfImi ~1fIb .. Ur.t S~ a uanoty Un. - COSt 
Reference C- F_, ........ 
01 "1 16,13 OQ2Q 0..2-8 Cf 7" CF 15600 CF 4368 

0.35 202 CY 

" ?,l·20 102~ IUS CV 2.0:2 CY 2700 

"_Coo 7.21 1"" r,""",. 2C!2 Ton 1458 
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CrandaD Canyon Mine 
CJ0151032 

Rtf. r .... 
~ .. 
p"" lCIII.ta 
SVucnue't. ~ Cost 
SlrLlCful'.'C Vd OtmOll~iJd 
Bu.btJI ...... ·1 - ..... If\o1C.VIIc ~ ..... 
r .... It!"" CftIN;:JnStDf Triod-
e Mion'Cnl QcdDrtY. 

~tkl\s 

~w 
nud('~ ...... 

a1Ion ~Slftl in.d: 
Qlltlition Co.l 81M Iud: Or",. 

Cos.r:ste~ ..-
E C .. Coa 
<> eo.. 
E WI"" VOl. o.moInhed 

Cow 
To ... on"'" 

Com -Concrd. OemOliliM 
_CO<! 
C~"".''t. VcLOamdi~ 

Cost 
lifIOIlC05l 

u1eo,: 

Cooa . 0 "" DlmaIIlKIn C-ou 
CotIa.te't. V • OemdImed 
~OdInC~ 

~CII"Ico..t .. . ... -

......... 

P.rtttftM1~,*I'I\OVIi.~eo:u.'" ... , lo.tolHt :l crY 
,2CV taton True 112tni tod..!rio 
OtIStUI~ 

PwamfI'U'RatnOY1III, Bt~:r 

""" t..~ 3C"f 

UGV l i5toh Tl'Uc;liI;l rnt.IOd',tn 
O,rtS/t.(k 

30 November 2015 

lot...,. ....., 
\hi .....,.., w.""1 ....... ~~., Ale. VDlum. Dens<". 11m, N-~.o<Ol' .... , $ .... """"'Y ..... Coo< ........... Coot Facto< ......... 

Q1,U ':l.n:50ID -4..33 SY .... SY 48CKl SY 207'" 
1l>S FT 1.3 520 CY 

l 1 23 16 . .;2 uoo 2.09 CY 52Q CV 'oa, 
:11 ;!1: 2320 11)25" 10'.&0 C'f >2OCV .. " 

' ,01 CV > .. CY ~7U .,..,., 
02 .1 ' ) .17501Q ",:!l S'( .... .... 4400 SY 1905~ 

= 1.3 477 CY 
lIn , 04"J, 202 C -i n cy "'" 11'2:11120 lQ 5 10,ea C'Y 417 C"f S"l~ 

lJ,ft1 cy 471 CoY All< 
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Crandall canyon Mine 
Cl015/032 

Ref. Task 
Des<npuon Matenal$ 

FWbbet LJner 041 
~, _c..t Metf'lIIII'I~ 
Structure's Vol Demolished 
Bubble's Wei ht {podude steeJ 
Trudrt. -. t,...-soaneD-on CMt ~ Sled ltudL 
T, bon Cost Non Steel Drive 
0; uI C4st Non Steel 
SteefSWft .t 
T"""" 
Hall 
T, .. .!ian Co&1 StHl TrucJc' 

on r S~Tf1JdI Cn..-. 

Do CottSh!!E{ -E 

_. 
c-

Odm~ C. 
Eau!DrMf'Ift;_l£oL~ed 

Laadln COSl3 
T on Cost .. eo... 

ConC'Icf. Ot!moIilion 
PI~I)fICtlSl 
C~.le~ \t ol. DotI~~ 
L.a~ COIl 
TnoM c...t 

""' ........ 
C'OnCre'l.~n 

[)i~DOftCost 

COtIC1"Q"'VoA l~ ,. Coo. 
T,'It! OII"t.A'tIgftCoc;i 

CI:!oIoI 

ToIi:.r 

30 November2015 

M ..... Unit Unit Un", WI""' ~gl'lt Otameter .... VOkime VoJ!:I!tlt Densny Nom"" Uut Swd1 Qu.,,,,,, Uno eo" 
Rtftfenca C,,, Factor 

""""" 
"""'" 2JOSOS,H'1'3GOO i'B5t1O Ton l>.. Ton J2.. roo 2>lS8 

25m 
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CtandaO Canyon Mine 
C/015/032 

R". T'" 
"""""" ... 
t ........ Rcmov • .ca 
~ ... o.mdmon CCKt SUucrtw:., Vol Dtmollsh.G 
&,.t.blt-'o.WIIi IJ(dullo~ .. d 
l'rudI"t. 
H ..... 
Tr ... . eo..... Non ~w lnldc 
T IIftlatuln Cac:1bft eel'Dr"". 
DI osaI Cost Non Sted 
St~'sW,; ht 
Trucl(scaoacitv 
Haula a 
Tran ortation Cost Steel Truck: 
T. IIDM Cou·StI:'d TM.lc.kCIrrNJ 

'" ~S~ .. 

,"""rt.C!k1l coo: 
.....,." COOl 
Eou m.n(s Vat 0mI0f1ih1G 
I.o.I6n eo.c. 
T_ ",Co« 
DrKIG ..... c:.o.a .-
CotIue~~on 
Demol_bon Cost 
Concrete's Vol. Demolished 
I.D Co<, 

" e'OftCMf 
c..r. 

CQncrd.OImo1diOl"l 
IMbll00000COs:t 

Cel"tCletnV6I. 

~c... Tr ':CotII 

,-

Mated'" 
M_ 
Rt!f1t1'l"lCt' 
Nu"-

Backhoe h draulic Bulk Bank Measure 31 23 16.42 0260 

F~EI)lII:.CI~t13 ]' 2J. "lIJ,42 U:DO 
1lC't teton DurnDTrudlt(2l'T1LtOC-tno ]1 23.u.~o:m 
Dn~.~1111 s_ 
~ BulkBanlt Meawre 312.316..420ZSO 

F"~ End L.oiNHr l ct'i :3''lJUH'l.1300 
, cy 11Ston ~ TI1J(IC: 112 rni,IOod,ltl 1123-23~O \01'5 
Qn ·SlleD1l 

30 November 2015 

""'. .... L ..... w, .... H.eigtll Oi.mt!., NP v~. .""..., time -" UN! - a-m., liM COS! 
Cool f .... 

1.44 CY 11.'!1S CV 1 , CY 1665 
I.J 16!A 0 .... 

2.09 "" lu;.t C'f 3519 
\o..l5iCI cv 1W CY 1<. 
9,01 Ci '"' cy ..... 

""" 
! .44 CY ,.,. CY "",. tY 5227 

• .> .n9 CY 
2,09 CV ,.,,, Cy ... , 

'D o'JO r;y , 19 CV "" • <:Y 4jUI C'f 1112'b01 

• 
t aM9" 

so 



I 



f 

j 



Crandall canyon Mine 
CI015J032 

Ref. ITask I 
Cesenpb-on 

WJln' ,.ac~ ,"t.,~51 
CO'!CJtU f)ftINllJ ~QI'!It;:o-Q 

t..o.DdJn C~l 

To • _Cosl 

_Cou 

Cot\(:rOI.c~ao" 
DI\!I~tLOfIoCov 
CcIoc1et ... VCi_ 
~ui! em.t 
T~CI'ICasl 

:tZC<»! 

'. 0Im<>IM00 

Tran-~cnCOl1 
[)~c.o..t 

~ 

'-

Ma~s ~ ...... liJnlt I Unit 
RtttftltOt Co .. ........ 
Concret Demo1 \172 C't 

312323201025 2..051 C't 

312323201025 13.3' C't 

0241 Ui.17420a e.1:I7 CV 

30 November 2015 

Length IWidth I Height IDlamltler (Area Volume (Welgnt IDensity Illme f\ru1T\tl&r IlIOIt Ow," Quantity Un< Cost 
Factor 

, '519 I-U cv 2:~5- CY >SIC 
I ,J 

2'~ C'f " S 

21S CY '2'.88A 

215 CY '''' 

mt 

7771 

S> 



Crandall Canyon Mine 
CJ015/032 

Ref. Task 
Desenp'Don 

Burmalbtslft S2 
ClAP 24 
'5bucNt .... V~O':~ 
BIJtIbh""Wc!I I ndI.ICWI!m:eIl 
~ .. 

T, 'C<r5! NortSl" Tn.cil. 
T CoM, N t)f'I S:ail:l Or«_ 
DtsooiJIrc.tNllftStHi 
"STed'sW 

rueje"sc 

Tr~Mfon CGst lStftlTNd" 
lr~On co.tSl .... Trvc;kDIW 
r.uoa.s.w Ccdt ~ftti 

..-
Conet:OCeDlf'r!lolllloF\ 
~CO'l:t 

ConQ'~ .... Vol """'" Co t 
TflllU COOl 
0. COOl 

Concret. ... 
o.moIItIonc.t 
Conu"I![1i'& Val , DftndIIifHd 
l Co<! 

" CIII,.~C(rI:t 

III """ -

Mat .. als Means 
Rdltf8nce 

Nu,,,'''' 
D4I'1"1C1l1't1C1ft1~' Ct,tJl' 02"11!l.~ 

OWoV-fI 311 C'Y ~ilfO' 3' 2311!1,1.)13OSC 

30 November 2015 

Un. Ii"" L,"~ Wl"'" Heignt DIameter ., .. VOlume Welgflt Daruuty Time Number Unit 

s_ 
Quantity lM4 CO," 

Co" Factor 

17.40 Lf 20 I S FT 20FT lA, 
7,11 C.,. 20 ' .0 17 GV 17c:Y ... 

~ 



Crandall Canyon Mine 
C/015/032 

Backfilling and Grading 

Backfilling and Grading 
Topsoil Grading 
Support Equipment and Labor 

311050 
47002 
63342 

421,393 

55 

30 November 2015 



Crandall Canyon Mine 
C/015/032 

8ackfttl and Gradill!l 

~ipping FII At .. 
09R Sem~U EROPS 9-52 2H207 

BaCkfdl On She 
9l!8G II «&-13 lH2008 2005 
Haulina 
7690 21-11 2nd2007 
Pll.\ce with 1!'-~'Ia10r 

CAT 3858 
Place with do:z:er 
OaR Sem~U EROPS 9-52 2H207 
Subtotal 

Backfill Off Site 
Loading 
988G tI ((6- I 3 1 H2008 200S 
HaulinQ 
Oum~ TfU~ 

Sublot., 

MlsceUaneous RemovaVExcavation Stream Channel 
44-60 Backhoe Loadera 

Total 

Hour1y 
Equipment Operating Equipment 

Cost Rate Overhead 

200.00 

190.00 

160.00 

275.00 

200.00 

190.00 

100.00 

95.00 

Operator's Number TOlal 
Hour1y Hour1y of Men Eq. & Lab. 

W_RaIe Cost or Ea. Costs 

200.00 1 200.00 

19P.Q0 1 190.00 

160.00 2 320.00 

275.00 I 275.00 

200.00 I 200.00 

190.00 I 190.00 

100.00 12 1200.00 

95.00 1 95.,00 

30 November 2015 

Equip. + 

Production Rate Labor 
Units Quantity Units Units Units TimelOls~ Unit Cost 

SIHR 57387 CY 1473 CY/HR 39.0 HR 7192 

SJHR 70192 CV 498 CYIHR 140.9 HR 26780 

SIHR 70192 CY 498 CYIHR 140.9 HR 4S103 

SIHR 12805 CY 181.3 CY/HR 70.6 HR 194Z3 

SIHR 57387 CY 215 CY/HR 256.9 HR 53383 
144600 

SlHR 56096 CY 583 CYIHR 113 •• HR 21541 

S/HR se096 CY S83 CYIHR 113.4 HR 136047 
lS7587 

SJHR 1560 CY 151 .1 CYIHR 10.3 HR 98J 

3.1.1050 

66 



Crandall Canyon Mine 
C/015/032 

Topsoil Gradina 

Load From TOD.oR SlockJlilG 
Load 
9BBG II «6·13 lH200B 2005 
Haut 
Dum. TN'" 
Subtotal 

PIaCt!T.pS<lU 
PLace with Wheelloa.de.r 
988G II «(6-13 lH2008 ZOO 
Grading 
07R semW EROPS 
ExcavtUor 

CAT 3858 
Subtolal 

TOlal 

Hourly 
Equipmen Operating Equipmen 

COst Rale Overhead 

190.00 

100.00 

190.00 

165.00 

215.00 

Operator' Number Total .1 
Hou~y Hourly of Men Eq. & Lab. 

Wage Rat CosL orEq. Costs 

190.00 1 190.00 

100.00 5 500.00 

190.00 1 190.00 

165.00 1 165.00 

275.00 1 ~75.00 

30 November 2015 

Equip. + 
Production Rate Labor 

Units o.uan1ily Units Units Units TimeLDis. Unit Cost 

SJHR 10737 CY 298.9 CY/HR 35.9 HR 6825 

S/HR 10737 CY 298.9 CYIHR 35.9 HR \7961 
2 47B6 

SlHR 7354 CY 160.1 CYIHR 45.9 HR Sn7 

$J11R 7354 OY 145 CYIHR 50.7 HR 8368 

$IHR 3383 OY 181.7 C'IIHP. 18.6 HR 5120 
22216 

H002 

57 



Crandall Canyon Mine 
C/015/032 

SuDDa~ Eoulom.nt and Labo< 

6.000 Gal H20 Tru<k Di ... 1 2 
!'Ide.Oft Tru<k.", 1 Ton 
Fotetl'u,n 

Equipmen 
Cos! 

125.00 
40,00 

Hourly 
Operating Equ;pmen 

Rate Ovemead 

OpetDtor' Number 
Hourly Hourly of Men 

WaoeRat Cost arEa. 

125.00 1 
40.00 1 

42.00 42.00 1 

30 November 2015 

Total I EquIp. + 
Eq. & Lab. Production Rate Labor 

Costs I Units Quantity Un.its units Un~s Time/ois. Unit Cost 

125,00 SiHR 306 HR 38250 
40.00 SlHR 306 HR 12240 
42.00 SlHR 306 tiR 12852 

6:\.342 

5$ 



Crandall canyon Mine 
CI015lO3Z 

-Rei. 

NOf'lF'6 "Ian 
E I'MI'II.-lidUDar 

0'SNd Matftlill 
dro.nlAdt EGUlDl'nenla"d labot 
~dll.lHerliIi 

TIM , 

M:wr.R1 rw ..... 
Trow:: .iN. I..II.biIr ISOlAC 
T, ... ant l.bu!nN 

T .. ~t~ 
jrt-.QdlDOI"IUI III'1.,T~ 

Tr'1n larIt 'SOlAl:-
T"", ......... 

on 
..... E _ looor 

JoII"1k 
omuICl'tE ~MdlAcot 

MMittlii 

TIM "', 
Ai "'11" , UIbQf 1~Ac 
inM; .at!1).b:tll'i:.! 

... a-

Roy ..... 

I4IitIlftIllh ........ 
RcflfcncO 
,.." ... 

.... .r ..... Rw OO!50 
se.dNcn Alaa ~1~21 
t1¥<t4 s«"Mkt'" ~ . .& iMIot R 002 

rmllf",1II R 00, 
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Crandall Canyon Mine 
C/015/032 

Shop 01 
Ventilation Fan 02 
Rock Dust Silo 03 
Crusher Pad 10 
Silo 13 
General Storage 18 
New Shop 21 
Shop Extension 22 
New Scale House 42 
Proposed Bathhouse 43 
Coal Silo 44 
Conveyor 45 

Assumptions: 

Cubic Percentage 
Feet of Steel 

in Structure in Structure 

64000 1.00% 
20004 1.00% 

3393 1.00% 
720 1.00% 

53015 1.00% 
27600 1.00% 
25000 1.00% 

7200 1.00% 
3200 1.00% 

0 1.00% 
6786 1.00% 

15600 1.00% 

Salvage Costs 

1. Approximately 1.00% of the building total volume is structure steel. 
2. Salavage value for structural steel at the present time is $65.00 per ton. 

60 

36,706 

30 November 2015 

Pounds 
Feet of Steel 

of Steel in Structure Tons 

640 319104 160 
200 99740 50 

34 16917 8 
7 3590 2 

530 264330 132 
276 137614 69 
250 124650 62 

72 35899 18 
32 15955 8 

0 0 0 
68 33834 17 

156 77782 39 
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7-56 Investigation of Potential for Little Bear Spring Recharge 

7-57 Determination of Recharge Location of Little Bear Spring (Dye Tracing) 

7-58 Summary of Hydro logic Baseline Information, South Crandall Lease 

7-59 Little Bear Spring Study (Initial study, 1998) AquaTrack 

7-60 Little Bear Spring Study (Expanded Study, 1999) AquaTrack 

7-61 Mill Fork Resistivity Study, 2001 AquaTrack 

7-62 Little Bear Spring (2nd Expanded Study, 2001) AquaTrack 

7-63 Hydrology/Geology Map of Little Bear Watershed 

7-64 Baseline Information for the U-68082 Lease Mod Area 

7-65 Mine Discharge Water Iron Treatment Facility 

7-66 Burma Evaporation Basin 
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7.52.25 Normal Water Flow 

Refrain from significantly altering the normal flow of water in streambeds or drainage 
channels. 

7.53 Impoundments and Discharge Structures 

Impoundments and discharge structures will be located, maintained, constructed and 
reclaimed to comply with R645-301-733, R645-301-734, R645-301-743 and R645-301-745 and 
R645-301-760. Refer to sections 7.33, 7.34, 7.43, 7.45 and 7.60 in this plan. 

7.54 Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste 

Disposal areas for excess spoil, coal mine waste and noncoal mine waste will be located, 
maintained, constructed and reclaimed to comply with R645-301-735, R645-301-736, R645-301-
745, R645-301-746, R645-301-747 and R645-301-760. Refer to sections 7.35, 7.36, 7.45, 7.46 
7.47 and 7.60 in this plan. 

7.55 Casing and Sealing of Wells 

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 R645-301-738. Refer to 
sections 7.38, 7.48, and 7.65 in this plan. 

Iron sludge material from the minewater treatment facility (described in Appendix 7-65) will be 
hauled off-site and disposed of at the Burma evaporation basin facility as described in Appendix 
7-66. 

7.60 Reclamation 

Sealine of Mine Openines 

The Applicant has drilled from the Hiawatha seam upwards to the Blind Canyon seam as 
described in Chapter 6. The drilling occurred in areas that pillar extraction will occur and no 
provisions were made to seal the bore hole. 

Temporary sealing of the portals, if needed, will be accomplished by the construction of 
protective barricades or other covering devices, fenced and posted with signs indicating the 
hazardous nature of the opening. Permanent closure plans will include sealing the portals as per 
the request of the U.S.O.S. (See Section 5.29). 

Upon cessation of mining operations all drift openings to the surface from underground 
will be backfilled, regraded and reseed as per Section 5.40 of this plan. Prior to final sealing of 
any openings, the U.S.O.S. will require an on site inspection and a submission of formal sealing 
methods for approval. The formal sealing methods will be presented as a plan including cross 
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7.52.25 Normal Water Flow 

Refrain from significantly altering the normal flow of water in streambeds or drainage 
channels. 

7.53 Impoundments and Discharge Structures 

Impoundments and discharge structures will be located, maintained, constructed and 
reclaimed to comply with R645-301-733, R645-301-734, R645-301-743 and R645-301-745 and 
R645-301-760. Refer to sections 7.33, 7.34, 7.43, 7.45 and 7.60 in this plan. 

7.54 Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste 

Disposal areas for excess spoil, coal mine waste and noncoal mine waste will be located, 
maintained, constructed and reclaimed to comply with R645-301-735, R645-301-736, R645-301-
745, R645-301-746, R645-301-747 and R645-301-760. Refer to sections 7.35, 7.36, 7.45, 7.46 
7.47 and 7.60 in this plan. 

7.55 Casing and Sealing of Wells 

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 R645-301-738. Refer to 
sections 7.38, 7.48, and 7.65 in this plan. 

Iron sludge material from the minewater treatment facility (described in Appendix 7-65) will be 
hauled off-site and disposed of at the Bunna evaporation basin facility as described in Appendix 
7-66. 

7.60 Reclamation 

Sealine of Mine Openings 

The Applicant has drilled from the Hiawatha seam upwards to the Blind Canyon seam as 
described in Chapter 6. The drilling occurred in areas that pillar extraction will occur and no 
provisions were made to seal the bore hole. 

Temporary sealing of the portals, if needed, will be accomplished by the construction of 
protective barricades or other covering devices, fenced and posted with signs indicating the 
hazardous nature of the opening. Permanent closure plans will include sealing the portals as per 
the request ofthe U.S.G.S. (See Section 5.29). 

Upon cessation of mining operations all drift openings to the surface from underground 
will be backfilled, regraded and reseed as per Section 5.40 of this plan. Prior to final sealing of 
any openings, the U.S.G.S. will require an on site inspection and a submission of formal sealing 
methods for approval. The fonnal sealing methods will be presented as a plan including cross 
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APPENDIX 7-65 

CRANDALL CANYON MINE 

MINE DISCHARGE WATER 
. IRON TREATMENT FACILITY 

Discussion 
Attachment 1 
Attachment 2 
Attachment 3 
Attachment 4 
Attachment 5 
Attachment 6 
Attachment 7 
Attachment 8 
Attachment 9 
Attachment 10 
Attachment 11 

Maelstrom Oxidizer Unit 
**DELETED, JANUARY, 2012** 
Pit Liner Information 
**DELETED, JANUARY, 2012** 
**DELETED, JANUARY, 2012** 
Drainage Information 
Safety Factor Determination 
Construction Specifications and Drawings 
Temporary Use of Crandall Sediment Pond 
MSDS Sheets for Nalco 7763 and Nalco 8187 
Estimated Operating Costs 
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draining into the sediment pond as disturbed area drainage. The basin berm, which supports the 
concrete barrier wall, serves to effectively separate the settling basin from the disturbed area 
drainage around it. Effectively, all surface drainage now bypasses the treatment facility area, and 
there is no co-mingling of storm surface runoff with the mine discharge water undergoing 
treatment. Relevant drainage information from Appendix 7-4 is included in Attachment 6 for ease 
of reference. This attachment also contains information that shows the adequacy of the basin 
spillway and the discharge pipe to handle the combined flow of the mine water and a 10 year124 
hour precipitation event on the surface. 

While the facility is neither an ASCA nor a small area exemption, it represents a small area 
within the disturbed area wherein runoff is treated along with the mine discharge water and 
discharges through an approved UPDES outfall point, and therefore does not drain to the sediment 
pond. Also, the outer toe of the berm located adjacent to the Forest Service road has been armored 
with concrete jersey barriers sufficient to prevent potential erosion from surface runoff along the 
road, and to route surface drainage around the basin into drainage ditch DD-l 0, thence into culvert 
C-4, and thence into the sediment pond. Calculations in Appendix 7-4 show that these drainage 
structures are adequately sized to handle the bypass flow (at a peak of about 1200 gpm) in addition 
to the 10 yr-24 hr precipitation event design flow. 

RECLAMATION AND BONDING 

At such time as the water treatment facility is no longer needed, the facility will be 
reclaimed. This could be at the time of final reclamation or prior to it, depending on circumstances 
at the time. The existing facility is currently approved and bonded for reclamation by the Division. 
Presently (January, 2016) the company and the Division are in negotiated discussions regarding the 
requirements for possible long-term treatment. As part ofthese negotiations, the Division and the 
company have agreed upon projected operating costs ofthe existing facility. These costs, and the 
stipulation agreement, are included in Attachment 11. 

BASELINE MONITORING 

Additional baseline data has been incorporated into the approved plan. This data includes: 
1) flow quantities from the seep in the sandstone ledge above the treatment facility, 2) historical 
data concerning the iron concentration levels in the mine discharge water, and 3) operational 
performance data demonstrating the effectiveness of the existing treatment system methodology. 
Specifics of the baseline monitoring for the ledge seep and the raw mine water discharge can be 
found in Chapter 7 text in Section 7.31.2. 

Operational performance data: The company commits to gathering data to reflect on 
the effectiveness ofthe oxidation/settling methodology employed in the existing system. This data 
will be collected monthly and will be provided to the Division via email. Samples will be collected 
from the 12" HDPE pipeline prior to the oxidizer unit, and at the UPDES sampling point at the 
outlet of the settling basin. The parameters will include the following: 
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Attachment 11 

Estimated Operating Costs 



Princess Water Treatment 

Haulage 
Estimated Hauls/year 

Truck Size 

Percent Solids 

Compaction 

Total Hauled 

Total Hauled 

Total Volume/year 

Total Volume/year 

Total Volume/year 

Basin Raise 

Accumulate to 24" 

Actual Costs 

2014 2015 

$ 54,152.00 $ 54,152.00 

$ 39,714.39 $ 39,154.88 

$ 39,389.81 $ 33,156.95 

$ 3 13.60 $ 33 78 

$ 166,069.79 $ 160,424.61 

$ 2,215.41 $ 1,045.51 

$ 64 13 $ 87778.21 

$ 66,499.54 $ 88,823.72 

$ 232,569.33 $ 249,248.33 

240 

40:00 Gallons 

3% 
90% 

960,000 Gallons 

128,333 Cubic Feet 

4,278 Cubic Feet 

158 Cubic Yards 

0.10 acre-feet 

2.6 inches 

9.4 
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APPENDIX 7-66 
BURMA EVAPORATION BASIN 

Description and Narrative 

Attachments: 

Attachment 1 .... Construction Drawings 
Drawing 1 Location Map 
Drawing 2 Surface Ownership 
Drawing 3 Plan View with Photo Background 
Drawing 4 Plan View 
Drawing 5 Cross Section, Typical 
Drawing 6 Undisturbed Drainage 

Attachment 2 .... . Pond Liner Information 

Attachment 3 ..... Legal Description of Lease/Permit Area 

Attachment 4 .. ... Archeology Report, Senco-Phenix Archeological Consultants 

Attachment 5 .... . Vegetation, Wildlife Habitat & Sensitive Species Report, Mt. Nebo 
Scientific 

Attachment 6 ..... 0rder 2 Soils Survey, Long Resource Consultants 

Attachment 7 ..... Hydrology Study, Blackhawk Engineering 

Attachment 8 ..... BLM Recommended Reclamation Seed Mix 

Attachment 9 ...... Emery County Road Encroachment Permit 

Attachment 10 .... Laboratory Analysis of Sludge Material 

Attachment 11.. .. Stability Analysis, Blackhawk Engineering 

Attachment 12 .... MSDS Sheets for Coagulant and Flocculent 

Attachment 13 .... Water Rights Summary 

Attachment 14 .... PHC 

Attachment 15 .. Raptor Report 

Attachment 16 .. Air Quality Information 



DESCRIPTION AND NARRATIVE 

Introduction: At present (January, 2012), the Crandall Mine is discharging water into nearby 
Crandall Creek, a tributary to Huntington Creek. This water is above the UPDES compliance 
limit for iron. Therefore, the company has constructed a water treatment facility at the minesite 
to reduce the iron concentration to within acceptable legal discharge levels. This facility utilizes 
an aeration unit (to change the iron compound chemistry), a chemical injection system to 
coagulate and flocculate the precipitated iron, and a settling basin to allow the precipitated iron to 
accumulate. At regular intervals the iron sludge material is cleaned from the bottom of the basin 
and disposed of off-site. This settled sludge material has been laboratory tested for RCRA 
metals and has been determined to be non-toxic, non-hazardous, and non-acid-forming. When 
dried it forms a fine-grain orange colored inert material. 

Previously, the sludge material was hauled to the company-owned Wildcat Loadout, which is a 
SMCRA permitted facility (UDOGM permit C/007/033), and was disposed of in one ofthe 
larger sediment ponds at the site. However, in the summer of2011, the company transferred 
ownership of the Wildcat Loadout facility to the Intennountain Power Agency (IP A). Therefore 
the site was no longer available for disposal of the Crandall iron sludge material, and the 
company sought an alternate disposal site. 

The newly selected site is located in Emery County in lower Huntington Canyon, near the Utah 
Power and Light Huntington power plant, and is adjacent to the Emery County Road #393, 
known locally as the "Burma Road". Therefore, the new facility is called the Burma Evaporation 
Basin site. The site is located approximately 10 miles down-canyon from the Crandall Canyon 
Mine. 

The Burma disposal facility will consist of a shallow evaporation basin. It is located on land 
owned by Utah School and Institutional Trust Lands Administration (SITLA). It is located in an 
industrial area, proximate to the coal-fired power plant, coal storage piles, fly-ash disposal ponds, 
commercial gravel pits, and numerous gas wells. The waste-rock disposal area for the Deer 
Creek Mine is also located nearby. 

Chapter 1, Le2a1: The Burma evaporation basin site is located on a 7.32 acre parcel of SIT LA 
land within Lot 6, Section 5, T17S, R8E, SLBM, as shown on the drawings in Attachment 1. 
Construction and operation ofthe site is authorized under Special Use Lease 1708 issued by 
SITLA on January 5,2011 (see Appendix 1-16 of the approved MRP). A legal description of the 
lease area/permit area is included in Attachment 3. 

The Emery County Road Department has approved an Encroachment Permit #201139 to allow 
an access road into the site from Emery County Road #303, a.k.a., the Burma Road. See 
Attachment 9. 
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Chapter 2, Soils: An Order 2 soils survey was completed at the site by Long Resource 
Consultants (see Attachment 6). The area contains a preponderance of large boulders and 
gravels. In fact, several large-scale commercial gravel pits are presently operating in the area 
within a quarter-mile of the site. Nearby earthwork associated with road-building and 
construction of gas-well pads clearly show evidence of the significant number oflarge boulders 
encountered in surface excavation. The soils report concludes, "The presence of large amounts 
of rock fragments will make topsoil salvage difficult, but not impossible. Boulders and large 
stones should be removed during the topsoil salvage process to the extent that is reasonable. " 
The report also recommends that an average of 30 cm (1 foot) of surface material be salvaged for 
topsoil. However, due to the preponderance of large boulders within the surface material, 
estimated at about 50% of the surface exposure, the average depth of topsoil material can be 
approximated at 6" averaged over the entire area. No prime farmland exists within the project 
area. 

The company proposes to initially remove the larger boulders and either place them within the 
outslope of what will become the basin berm, or if necessary (depending on total quantity 
encountered) also store them in separate storage piles, prior to topsoil salvage. The site has a 
gradual and fairly consistent gradient of about 5%, sloping to the southeast, as shown on 
Drawing 4, Attachment 1. The basin will be constructed about 100' wide by 200' long, generally 
following the contour, with the long axis trending in a northeast-southwest direction, as shown 
on Drawing 1. The basin will be constructed by cutting (excavating) the upper portion of the site 
and filling the lower portion. This is similar to the method used to construct the gas-well pad 
located immediately to the south of the site, which can be clearly seen in the aerial photograph in 
Drawing 3, Attachment 1. Therefore the boulder storage will be located on the lower (southern) 
part of the site. After the large boulders have been removed and stockpiled, the topsoil material 
will be salvaged. As with the boulders, to facilitate construction, the topsoil will be collected and 
stockpiled at the lower end of the site. The topsoil storage pile will be constructed in a long 
linear configuration, measuring approximately 10' high, 40' wide and 170' long. This will allow 
the pile to remain relatively low, thereby minimizing densification. Based on the proposed 
design ofthe evaporation basin, the actual area of disturbance associated with construction will 
be approximately 1.41 acres. This will include construction of the entrance road, access road, 
evaporation basin and containment berm. The area under and around the topsoil pile location is 
not included in this disturbed area calculation since no topsoil removal will occur in this area. 
Assuming a 6" average depth of topsoil salvage (averaged over the entire 1.41 acre disturbed 
area), the pile will contain a volume of about 1,137 cubic yards of material. A more complete 
description of the construction sequence of the basin and associated structures is presented in the 
Chapter 5-Engineering discussion below. 

Upon completion oftopsoil salvage, the topsoil pile will be pocked (roughened) and re-seeded. 
The BLM has provided a seed mix specifically designed for this area, based on reclamation 
standards for other projects in the area. This seed mix is listed in Attachment 8. After topsoil 
salvaging is complete, the topsoil pile will be re-seeded using this prescribed mix. A 1 T/ac 
straw mulch will be incorporated into the surface soil. The pocking, re-seeding and wood straw 
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are all measures to help minimize erosion, and promote a healthy interim re-vegetation until the 
time of final reclamation. A containment berm made of sub-soil material, and a siltation control 
structure (such as excelsior logs) will be installed around the perimeter ofthe pile to prevent 
erosional loss of topsoil material from the pile. A topsoil identification sign will be installed on 
the pile upon completion. After construction, an as-built drawing ofthe pile will be prepared and 
supplied to the Division, and a final assessment ofthe volume of salvaged material will be 
updated in the MRP. 

During topsoil salvaging and stockpiling operations the Company commits to having a 
professional soils monitor on site. The purpose of this person will be to make sure that all 
topsoil resources are properly salvaged, to maintain accurate inventory of the material, take 
photos, and generally make sure that the salvage and stockpiling operations are done according to 
the plan. The monitor will be someone familiar with topsoil salvaging and pre-approved by the 
Division. After the soil salvaging is completed, a final report will be prepared and submitted to 
the Division. 

Chapter 3, Biolo2Y: 

The evaporation basin site is located at an elevation of 6400' on the broad pediment outslope 
extending from the base of the surrounding cliffs. The area was surveyed for vegetation, wildlife 
habitat and sensitive species by Dr. Patrick Collins ofMt. Nebo Scientific. The report of 
findings is located in Attachment 5. The area is primarily a Pinyon-Juniper community. As 
clearly visible in the aerial photos, the area has been chained by the federal government in the 
past, presumably for range enhancement and habitat improvement. 

The report concludes that construction of the facility is not expected to impact any threatened, 
endangered or candidate species. 

The Dominant vegetative community over the entire project area is pinyon -juniper. Map 1 of 
the Vegetation, Wildlife Habitat & sensitive Species report is an aerial photo showing the total 
area as being chained pinyon -juniper. 

As is discussed on page 12 ofthe Vegetation, Wildlife Habitat & Sensitive Species report, the 
entire area (shown on Map 1) is considered crucial winter range for Rocky Mountain elk and 
Mule deer. The entire study area (shown on Map 1) is considered year-long substantial habitat 
for Black bear. Finally, the entire area (pinyon-juniper) could be used by Ferruginous hawks 
because they often nest in this community. 

Reclamation of the project area will be according to and along with the approved reclamation 
time line found in Section 3.41.100 of the approved MRP. In the event that discharged mine 
water no longer requires treatment and/or the basin is no longer receiving sludge, the reclamation 
time line for the Burma basin will be adjusted as follows: Reclamation will begin after three 
years without receiving sludge, and reclamation will be completed within one year of 
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commencement. 

Upon final reclamation the area will be re-seeded with a seed mix recommended by the BLM. 
This seed mix is based on the agency's familiarity with other reclamation projects in the area, 
and the specific findings of the Mt. Nebo Scientific vegetation survey. Refer to Attachment 5 for 
the recommended seed mix. 

On final reclamation, the evaporation basin area will be backfilled and graded to approximate 
original contour (AOC), and topsoil will be re-applied to the reclaimed area. (See Map #7) 

a) To ensure that the lined pond will not continue to hold water after reclamation, the 
pond liner will be breached prior to reclamation (see Chapter 7). 

b) A minimum of 48" offill will be placed over the dried-out contents ofthe 
excavated basin. Backfill will be placed in 18" compacted lifts until approximate 
original contour is achieved. The first 18" lift will be incorporated into the mine 
waste by ripping or other tillage. Because the area is relatively flat, and because 
the dried out iron precipitate material left in place is not expected to accumulate to 
a total depth of more than 18", the basin can be backfilled with at least 48" of 
material and still resemble the approximate original contour. The fill will be 
obtained from the adjacent road pad fill, which is the original material initially 
excavated from the basin. 

A certified noxious weed-free straw mulch will be incorporated into the replaced 
soil with surface roughening at a rate of 2,000 pounds per acre and held to the 
surface with 1,000 pounds per acre of a wood fiber mulch and tackifier applied to 
the surface at a rate of 500 pounds per acre. Fertilizer, if determined necessary by 
soil testing, will also be applied at this time. 

c) Large boulder, which had been stored in separate stockpiles, will be scattered 
within and on top of the backfilled material in a random arrangement during the 
backfilling operations in an effort to replicate the original geomorphology. 

d) Topsoil will then be spread out over the area at an application rate of 
approximately 6" thick. 

e) The surface will be gouged with irregular depressions approximately 24" x 36" x 
18" deep. This will also mix the hay into the upper portion of the soil surface. 

f) The appropriate seed mix (Attachment 8) will be either broadcast by hand or 
hydro seeded on the area at the rate specified on the table. 
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Chapter 4, Land Use/Air Quality: 

The site is located in a well-developed industrial area. And is situated less thanl.5 miles from 
the Huntington Power Plant and its associated coal storage piles and fly-ash disposal ponds. 
Within a mile from the site are located several commercial gravel pits, and numerous operating 
gas wells. The waste-rock disposal area for the Deer Creek Mine is also located less than a mile 
away. 

As mention ed previously, the site has been "chained" in the past by the federal government 
(BLM), a practice whereby the native juniper-pinyon trees were ripped out by bulldozers. 
Evidence ofthis previous disturbance is clearly visible in the aerial photo background on 
Drawing 3, Attachment 1. 

There will be no change in the current land use of the area following reclamation of the site. The 
present land use supports wildlife and livestock grazing, and no change in grazing activity will 
occur after reclamation. However, during operation of the evaporation basin, which is tied to the 
permit term of the Crandall Canyon Mine, approximately 1.4 acres of the site will be temporarily 
incapable of supporting wildlife or domestic grazing. 

Mitigation of the 1.4 acer surface disturbance of the Burma evaporation pond UEI will partner 
with the Division of Wildlife resources, DWR, in a Utah Partners in Conservation Development, 
UPCD, project, Pinyon Juniper treatment for deer and elk crucial winter range, in locations at or 
near the Burma pond or as designated by DWR. Funding will be provided by UEI for 
approximately 5.6 acres of habitat improvement based on a cost per acre provided by DWR. 

The site is located adjacent to the Emery County Road #303, also known locally as the Burma 
Road. The County has issued an encroachment permit (201139) from this road for access to the 
evaporation basin. (See Attachment 9). 

A Class 3 (intensive) cultural resource survey has been completed at the site by Senco-Phenix 
Archeological Consultants, with negative findings (see Attachment 4). 

There are no public parks or historic places within the proposed disturbed area. 

Utah Division of Air Quality was contacted and the Burma pond project was explained in detail 
to determine if an Air Quality Permit or modification was required. It was determined by Utah 
Division of Air Quality that the emissions turned out to be insignificant and that the permit for 
Crandall Canyon did not need to be modified. See Attachment #16 ofthe application for email 
correspondence between UEI and DAQ. 
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Chapter 5, Engineering: 
As depicted on the drawings in Attachment 1, the facility will consist of a large, shallow 
evaporation pond, measuring approximately 100' wide by 200' long. It will be constructed about 
five feet (60") deep, although only the bottom 36" will be utilized for sludge storage/water 
retention, leaving the top 24" as freeboard. Based on past experience, it is anticipated that 
cleanout sludge-water from the Crandall water treatment facility will be hauled to the site about 
twice a week, approximately 2-3 truckloads per day, and 4000 gallons per truckload, depending 
on weather and road conditions. Due to the low iron levels, cleaning can be suspended at any 
time, up to 4 months a year if sludge build up in the cells indicate cleaning is not necessary. This 
works out to be about 130,000 cu. ft. per year hauled to the site for disposal. The iron cleanout 
"sludge" material has typically been analyzed at about 5% solids, and 95% water by weight, and 
even less by volume, perhaps 2-3% solids. Therefore, after evaporation of the water, which is 
estimated to be 1.4 acre feet per year, the actual volume of solids left to accumulate in the basin 
is expected to average about 4,300 cu ft. per year. Spread out to dry over the 20,000 square foot 
bottom of the evaporation basin, the rate of solids accumulation in the basin is expected to be 2.6 
inches per year or less. It is anticipated that the material will not accumulate more than 24" deep 
in the bottom of the basin during the operational life of the facility, which according to current 
deposit rates, will take more than 16 years to accumulate to this level. This will then allow the 
material to be covered with the necessary 48" of backfill at the time of final reclamation. 

Consumption calculation show that the mine currently discharges approximately 400 GPM which 
equates to 644.3 acre feet per year. The evaporation pond will consume approximately 1.4 acre 
feet per year for a net gain of 642.9 acre feet per year. 

It should be noted that the preceding volume accumulation estimate is based on rough 
assumptions, and will vary significantly upon actual practice. However, prior experience with 
sludge disposal at the Wildcat Loadout site has demonstrated that the amount of solid material 
remaining after evaporation is actually quite small, and will indicate that the above assumptions 
are reasonable. 

At present, there is some uncertainty as to the future treatment requirements for the Crandall 
Mine discharge water, in terms of the longevity oftreatment and the degree of treatment. With 
the approval of the application of the Crandall water treatment, it is assumed that the following 
scenarios will ultimately unfold: 

1) The dried sludge material will be left in place and buried on-site as part of the 
final reclamation process. The material will be buried under 48" of inert earthen 
material during reclamation, topsoiled and re-vegetated. As noted previously, the 
material has been analyzed as is neither toxic, hazardous nor acid-forming, and 
contains no RCRA metals, as shown by the laboratory result presented in 
Appendix 10. 

2) The accumulated depth of sludge will be monitored and reported in the annual 
report and that grab samples of the dried material will be taken every five years or 
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with 7.5 inches of solid waste deposited. Grab samples of the waste will be 
shipped using chain of custody forms, and will be prepared at the laboratory using 
TCLP Method 1311, and will be analyzed for all RCRA metals using EPA 
Method 200.7 or 200.8 and will be monitored for hazardous concentrations in 
accordance with 40 CFR 264.13. 

Grab samples ofthe accumulated sludge will be taken for analysis ofthe 
following metals of agronomic concern: aluminum by Synthetic Precipitation 
Leaching Procedure (SPLP, SW846 Method 1312) , and plant available iron, zinc, 
and nickle analyzed by DTP A extractable, and by the methods described for all 
parameters listed in the Division's Guidelines for Topsoil and Overburden, Tables 
3 & 7. 

Excess dried material will be removed from the basin if needed and taken to an 
approved disposal site, such as ECDC. 

3) The basin will be enlarged if needed to accommodate additional future 
accumulation needs. This would be accomplished by extending the length of the 
basin either to the east or the west within the existing site. The site will easily 
accommodate an enlargement of the basin of over three times the currently 
proposed size. The company acknowledges that any future modification of the 
facility will require additional SMCRA permitting amendments. 

3) There is a possibility that the iron content ofthe Crandall mine discharge water 
may naturally drop down to within compliance levels such that future treatment is 
no longer required, and hence, sludge disposal at the Burma evaporation facility 
will no longer be required. 

4) There is a possibility that if the iron levels remain high and treatment is 
required in perpetuity then a more permanent, long-term treatment facility will be 
constructed, and an alternate sludge disposal system could be incorporated into 
that facility. 

5) The status of the need for treatment at the mine and subsequent disposal at the 
evaporation basin is evaluated a minimum of once per week, weather permitting, 
on an ongoing basis. 

6) In the event of temporary cassation at the Berma Pond site, the sludge will be 
covered with six inches of subsoil and an interim seeding of crested wheatgrass 
(Agropyron cristatum) . Notice will be given as required by R645-301-515.321. 

7) The waste will be routinely compacted and covered to prevent combustion and 
wind-borne waste. 
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It should be noted that the iron sludge material has been tested in the lab using the EPA 200.7 
method for RCRA metals, and has been found to be non-toxic, non-hazardous and non-acid 
forming. (See Attachment 10). Also, the chemicals used in the water treatment (coagulant and 
flocculant) are all NSF-60 certified. (See Attachment 12). 

For comparison purposes, the evaporation basin will be approximately the same size as the 
nearby gas-well pad located immediately to the south of the site. The basin will be ringed by an 
access road which will allow the trucks to dump the sludge at any point around the perimeter of 
the basin. The perimeter access road will also allow trucks to enter the site, dump their load and 
exit the site without needing to back up and tum around. 

As shown in plan view and cross-section view of Drawings 4 and 5 (Attachment 1), the basin 
will be constructed generally in the following sequence: 

1) Prior to any construction-related disturbance at the site, a sediment control structure 
will be installed around the lower ( down-drainage) part of the site. This will consist of a 
double row of over-lapping excelsior logs staked firmly into the ground. These excelsior 
logs will provide the primary sediment control during construction, but will be left in 
place to provide long-term permanent sediment control for the site as well. 

2) Perimeter markers will be installed around the boundary ofthe site to delineate the 
maximum extent of surface disturbance. Permit signs will also be installed specifying the 
DOGM permit number and legally-required permittee contact information. 

3) The entrance road will then be established into the site. This short (200' long) road 
segment will exit the Emery County "Burma" Road as per the county-issued 
encroachment permit (see Attachment 9), and will enter the site along grade from the 
west side of the property. 

4) Included as part of the entrance road construction will be the establishment of an upper 
drainage ditch. The purpose of this ditch is to permanently divert undisturbed surface 
drainage around the facility site, both during construction and thereafter throughout the 
operational life if the facility. It will parallel the entrance road and head east around the 
top of the site, and discharge into the predominant natural drainage structure located in 
the eastern part of the site. 

5) Grubbing and clearing the area of vegetation, primarily small-growth juniper-pinyon 
trees, will then commence. The grubbed trees will be stockpiled at the lower end of the 
site, and will serve as micro-habitat for small animals. 

6) The larger surface boulders will then be removed and stockpiled. Many of these 
boulders are quite large and may require to be broken up using a hoe-ram. These 
boulders will be relocated to the lower side of the basin and placed in a linear pile which 
will ultimately become the out slope of the containment berm of the evaporation basin. 
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Depending on the volume of boulders encountered, excess boulders beyond those that can 
be incorporated into the berm may be stockpiled separately out of the way at the lower 
end of the site until final reclamation. Areas that are disturbed by boulder removal, where 
the topsoil has not been removed, will be seeded with the approved seed mix, if 
necessary. 

7) Removal of available topsoil material will follow. According to the topsoil survey (see 
Attachment 6) there is approximately 12" of suitable topsoil material available for 
salvage, in those areas where topsoil exists. However, due to the preponderance oflarge 
boulders occurring on and within the surface material, estimated at about 50% of the 
surface exposure, the average depth of topsoil material averaged over the entire area can 
be mathematically approximated at 6". The topsoil will be gathered and placed in a 
topsoil pile located at the lower end of the site. It is estimated that approximately 1,137 
cubic yards of topsoil will be collected, and stored in low-lying linear shaped piles as 
described in Chapter 2, Topsoil above. It should be noted that much ofthe boulder 
salvage and topsoil salvage may be done at the same time due to the natural occurrence of 
the boulders as part of the pre-existing surface material. 

8) After the boulders and topsoil have been salvaged, construction of the evaporation 
basin will begin. The basin will be constructed using dozers starting at the upper part of 
the site, and simultaneously excavating the top portion of the basin and filling in the 
lower portion. Cut and fill will be balanced to provide the finished basin above with the 
containment berm below. Granular material excavated from the basin will be used to 
construct the structural core of the berm. This granular material, forming the upslope 
section of the containment berm will be compacted to 90% using vibratory equipment 
and/or wheel rolling. It should be noted that this earthen material in its native condition 
is a well-suited construction medium, as evidenced by the fact that there are several large­
scale commercial gravel operations in the immediate area extracting this same material 
for local highway projects and other civil engineering projects. 

9) The containment berm will be made wide enough (at least 20' wide) to serve as the 
perimeter access road for the tanker disposal trucks. As noted above, the outslope of the 
berm will be constructed of the large boulders salvaged from the surface, while the core 
of the berm (and the upslope section which will be subject to contact with the impounded 
sludge-water), will be constructed from the smaller-sized gravel material excavated from 
the basin area, and compacted in-place within the berm. The top of the berm will be 
capped with a 12" thick layer of gravel which will form an impervious layer over the 
boulders, and also as a suitable running surface (roadway) for the sludge delivery trucks. 
The berm outslope boulders will be covered with a 6"-12" layer of subsoil material which 
will serve as a medium for interim contemporaneous reclamation. A stability analysis 
for the construction of this earthen berm is included in Attachment 11. 

10) A continuation of the perimeter access road will be constructed (20' wide) around the 
upper side of the basin. Rather than being constructed on fill, this upper road will be 
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constructed as a shallow cut in the native ground. In final design, this upper access road 
will be a continuation of the entrance road. 

11) To protect groundwater from potential exposure to leachate, an engineered liner will 
be installed in the interior of the pond. The proposed liner is described in Attachment #2 
of Appendix 7-66 of the approved MRP and is the same as that used for the cells in the 
treatment plant at Crandall. 

12). It should be emphasized that this basin is not expected to normally impound much if 
any water, only temporarily after cleaning disposal. At an average of 80,000 gallons of 
diluted sludge material per two-month cleaning cycle (as explained above), coming 
primarily during the concentrated two-week cleaning periods, the maximum depth of 
standing water at any given time is not anticipated to exceed 5 inches. In between the 
anticipated two-month cleaning cycles, the evapo-transpiration process is expected to 
quickly eliminate any standing water to a damp, thin concentrated filter-cake, or dry out 
completely. This assumption has been verified through previous experience when the 
material was disposed of at the Wildcat Loadout facility. The basin will be constructed 5' 
deep, primarily to provide ample excavated fill material to be replaced to a depth of 48" at 
time of final reclamation. With a 5' basin depth, the cleaning water could actually fill to a 
standing depth of36" and still allow 24" of freeboard to the top of the containment berm. 

The basin is not designed to ever discharge and all of-site drainage is diverted around the 
pond. However, at DOGM requirements, a single small 5' x 6" emergency spillway has 
been designed into the structure as shown on Drawing #4. This will allow the release, in 
a controlled fashion, of any flows in the highly improbable chance that water filled the 
pond. Other than the watery material disposed of from the Crandall treatment, the only 
water entering the basin will be from natural rainfall or snowfall. The 10-year, 24-hour 
event in this area is 2.00 inches and the 100-year, 24-hour event is 2.59 inches. As 
discussed in Chapter 7, the anticipated rise in water level from the 10yr event will be 
about 4 inches and for the 100yr event will be about 4.5 inches. Hence, there is no 
statistical probability that the basin will ever fill with water above the 18" freeboard level 
to the spillway elevation in the berm, given the fact that no undisturbed drainage reports 
to the basin. The basin can better be envisioned as a large depressed evaporation area 
rather than an impoundment structure. 

13) The in-slopes to the basin will be constructed to a shallow slope of3 vertical to 1 
horizontal. With these gentle in-slopes, and the shallow depth of containment, there will 
be no necessity for any perimeter barricade or fence for wildlife protection, or public 
safety. Also, as mentioned previously, the basin contents (dried iron precipitate material) 
has been tested as non-toxic, non-hazardous and non-acid forming, posing no public 
health threat. 

14) Based on the design shown on Drawings 4 and 5 of Attachment 1, the computer­
generated volume of excavation is 3,500 cubic yards. Of this volume, 1,137 cubic yards 
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will be removed as topsoil and stockpiled separately. The remaining 2,363 cubic yards of 
excavation (cut) will be used to construct the berm of the basin. 

Chapter 6. Geol0I:Y: 

An Order 2 Soils Survey was performed at the site by Bob Long of Long Resource Consultants 
(see Attachment 5). According to this report, the geology of the area is described as follows: 

"The project area is situated on an alluvial fan that is on top of a terrace pediment 
mantle. The terrace consists of alluvium and colluvium derived from the nearby sandstone of the 
North Horn, Blackhawk, Castlegate and Mancos formations (Witkind, et. aI., 2006). The 
pediment mantle is underlain by sandstone and shale of the Mancos formation (Witkind, et. al., 
2006). The thickness of the pediment mantle is variable, but neither sandstone nor shale parent 
material was observed in the soil test pits. " 

The report includes numerous photographs which clearly show the geologic nature of the site. 

This geologic description of the site area is in accord with the studies of the USGS for the San 
Rafael drainage basin. Once the Wasatch Plateau meets the San Rafael Valley, the area is a 
alluvial/colluvial terrace pediment that has incised ephemeral drainages that have dissected the 
terrace pediments into the underlying Mancos Shale Formation. This formation consists of 
mainly shale deposits with some interbedded sandstone tounges. According to Hintze (1988), in 
this area the Mancos Shale is approximately 3,200 feet thick. The sandstone tounges tend to thin 
to the north. Typically, the Mancos Shale is not considered an aquifer, though to the south of the 
site area, there have been some wells that have been completed in the sandstone tounges of the 
formation. 

The shale layers of the Mancos Shale are considered to quite tight. Based on published data, the 
hydraulic conductivity for these strata are estimated to be lxlO-8 em/sec (Freeze and Cherry, 
1979). 

To the northeast and southwest of the site, the Fish Creek and Huntington Creek drainages, 
respectively, have cut through the terrace pediments into the underlying Mancos Shale. The Fish 
Creek drainage is an ephemeral drainage that is about 100 to 200 feet vertically below the 
proposed site area. The Huntington Creek drainage is a perennial stream that is about 200 feet 
vertically below the site area. Thus, the proposed site area is located on a higher ridge, elevated 
above the surrounding drainages. 

Chapter 7. HydroloKY: 

Climatic Conditions 
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The proposed site is located in Section 5, T 17S, R 8E SLBM. Representative site climatic 
conditions including average monthly temperature, average seasonal precipitation, average 
evaporation rates, and average wind direction and velocity are presented in the following tables. 
Temperature and precipitation data were from the Castledale Station. Evaporation data were 
from the Ferron Station. Wind direction and velocity data were from the Price Airport. These 
are the closest data gathering points for these data. Given the site elevation and location, they are 
fairly representative ofthe site. 

Average Monthly Temperature - po 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

MAX 35.2 41.9 53.2 62.5 72.1 82.7 88.5 85.8 77.6 65.2 50.1 37.9 

MIN 6.7 14.3 23.5 30.7 38.6 46.5 5304 51.3 42.1 31.5 2004 10.7 

Average Monthly Precipitation - inches 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Precip 0.60 0.56 0.52 0.54 0.65 0047 0.77 1.06 0.87 0.84 0.51 0.53 

SF 5.9 3.2 1.3 0.3 0.2 0 0 0 0 0.1 1.0 4.0 

SD 2 1 0 0 0 0 0 0 0 0 0 0 

Average Monthly Evaporation - inches 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

AVG 0.00 0.00 0.00 5.20 5.66 8.06 6.58 6.39 5049 3.53 0.00 0.00 

Average Monthly Wind Direction and Velocity 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

DIR N N N N N N N N N N N N 

VEL 5.1 5.8 7.9 8.5 804 8.2 7.0 6.6 6.9 6.7 5.8 5.2 

Baseline Information 
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A records search was conducted to determine the existing water rights in the area of the site. 
Figure 7-1 shows the location of all surface and groundwater rights and points of rediversion 
within one mile of the center of Section 5, T 17S, R8E. These records are also summarized in 
Attachment #13 with a listing of the sites which includes the water rights number, location, quantity, 
and beneficial use. 

As can be seen in the figure, there are no groundwater sources within V2 mile of the site area. 
The groundwater resources are limited to the alluvial aquifer of Huntington Creek. The 
remaining rights are surface water rights for either stockwatering or irrigation rediversion. A 
number of underground records are identified beyond the V2 mile area; however, according to 
State Engineer records these points were either dry holes or were 2-inch wells that were 
subsequently abandoned. 

Based on the area depicted in Figure 7-1, no active ground water wells, springs, or other 
expressions have been identified within the search area. Thus, no ground water data are available 
for either quality or quantity. 

A search of the area of the site was conducted to determine any surface or ground water sources. 
First, a records search for water rights was conducted one mile from the center of section 5. 
Then, a field survey was conducted to identify any springs or seeps within the area. This 
evaluation just found surface water expression in Huntington Creek and in isolated sections of 
the Fish Creek channel. No ground water occurrences were identified. 

The only other surface water body that exists within the one mile radius is the PacificCorp pond 
located about 3/4 mile west of the site. This pond is a make-up water pond for the Huntington 
Power Plant. The pond is located in the adjacent southwestern drainage from the proposed site. 

Based on the water rights search, only two surface water rights were identified within V2 mile of 
the site. These are for stock watering on Fish Creek. Additionally, the DOGM water database 
records were searched and the Co-op Mining, Lower Fish Creek monitoring station, located off 
the road just above the proposed site, was identified. According to the records, this site only had 
two flow events during the period of record from August 1977 through November 1985. This 
supports the ephemeral nature ofthe stream flow. Given this flow condition and the vertical and 
horizontal isolation ofthe proposed site from the creek, there is no significant potential for 
impact from the proposed site. 

Additionally, because of the installation of the engineered liner in the pond as described in 
Chapter 5, there is very little possibility ofleakage or infiltration from the pond would reach 
either the surface water and groundwater in the area ofthe pond. 

If the liner were to leak and the leachate were to be released to the groundwater system, based on 
the hydraulic conductivity ofthe underlying Mancos Shale, there is little possibility of significant 
movement of the released water. The pond is located about 150 feet above the Fish Creek 
drainage and about 1320 feet horizontally away. The porosity of the shale strata will be 
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approximately 0.1. Using the hydraulic conductivity reported in Chapter 6, an evaluation ofthe 
average linear velocity of groundwater flow for the leachate shows that the time for movement 
from the pond area to the nearest surface water body will be in excess of 100,000 years. 
Therefore, the likelihood of any significant impacts to surface or groundwater sources is very 
small. 

As mentioned in previous sections ofthis narrative, the site is located on a terrace pediment, a 
relatively flat (planar) surface, which is gently sloping to the east at about 5%. This can be seen 
in the aerial photos (Drawing 3, Attachment 1), the photos in the vegetation report (Attachment 
5) and the soils report (Attachment 6), as well as the contours shown on Drawing 4 , Attachment 
1. As described in the Geology Section, the site is located, on the high point, between the Fish 
Creek and Huntington Creek drainages. There are two minor (shallow) ephemeral drainage 
channels (actually, more like drainage depressions) located within the site, as shown on the site 
plan (Attachment 1). The layout of the proposed evaporation pond is such that the pond structure 
is located essentially in between these two small drainages. 

An evaluation of the probable hydrologic consequences of the evaporation pond portion of the 
permit area was conducted. This report is included with Attachment 14. Based on the projected 
impacts, UEI has attempted to minimize the impacts from the operation. The undisturbed areas 
are being diverted around the facilities and the disturbed areas are being collected in the pond. 
Therefore, there is likely no impact from this portion of the operation. 

Due to these limited impacts and the ephemeral nature of the site, it is likely that there will be 
very little runoff from the site and no leakage for the pond. Any attempt at surface water 
sampling will generally result in no flow. As such, due to the total containment of the pond, it is 
proposed that no additional ground water or surface water monitoring be conducted for this site. 

Drainage Control 

Enclosed in this Appendix is a hydrologic report prepared by Blackhawk Engineering (see 
Attachment 7). This report analyses the some of the factors addressed below, such as the direct 
precipitation reporting to the basin and the sizing of the undisturbed drainage structures. This 
report references the Drawings in Attachment 1 and utilizes the area delineations shown on 
Drawing 6. 

As shown on Drawings 4 and 6 (Attachment 1), an undisturbed drainage ditch will be 
constructed along the upper (northern) side of the facility. This will serve to route all 
undisturbed drainage around the site and direct it into one of the existing natural drainage 
channels in the immediate area.. Because the undisturbed drainage area above the facility is 
relatively small (2.3 acres) the undisturbed drainage ditch can be sized accordingly. This ditch 
will be armored with rip-rap as needed to prevent erosion. 

Prior to release of diverted flows into the natural drainage channel, all water from the ditch will 
be passed through a sediment control structure, such as a double row of excelsior logs. Runoff 
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from the perimeter access road/containment berm will be directed back into the evaporation 
pond. The out slopes of the containment berm, as well as the topsoil pile, will be roughened and 
revegetated to prevent erosion. A sediment control structure (i.e., a double row of excelsior logs) 
will be installed around the lower perimeter of both the containment berm outslope and the 
topsoil pile as an additional means of sediment control. And finally, a third row of excelsior logs 
will be installed at the lower end of the site prior to construction to provide sediment control 
during construction. This sediment control structure will be left in place after construction, and 
will provide a final line of control while the interim reclamation vegetation is being established. 

Attachment 7 contains a hydrology report prepared by Blackhawk Engineering which describes 
the methodology for determining the direct precipitation into the basin, the sizing ofthe 
undisturbed drainage ditch, and the sizing of the culvert under the access road. This report relies 
on area determinations presented on Drawing 6 of Attachment 1. 

Even though the facility is referred to as an evaporation pond, in reality it is not envisioned to 
ever contain more than a few inches of standing water at anyone time. This will be after the 
regular cleaning cycles, as described above in the Chapter 5, Engineering section. The entire 
purpose of the pond is to provide a means for full evaporation of the watery sludge material, 
hence it is anticipated that there will never be any discharge from the pond, which will be totally 
contradictory tb the designed intent of the facility. The only water entering the pond in an 
uncontrolled manner will be from direct precipitation to the pond itself. Based on climatological 
information for the area, the precipitation from a 10 year/24 hour event is projected at 2.00 inches 
and the 100 year124 hour event is estimated to be 2.59 inches. Given the small area of the facility 
subject to direct precipitation (1.16 acres), the anticipated water volume to the pond is 0.172 ac-ft 
for the 10 year/24hour event and 0.223 ac-ft for the 100 year/24 hour event. Based on the 
proposed stage capacity curve for the proposed pond, at the top of the design sludge storage level 
(3 ft from the bottom of the pond) the calculated depth of water reporting to the pond for the 10 
year/24 hour event will be about 4.26 inches, while the 100 year/24 hour event will be about 4.44 
inches. Supporting calculations are presented in Attachment 7. Therefore, direct precipitation 
can easily be contained within the capacity of the evaporation basin. This amount of water will 
quickly evaporate and not be a difficulty to handle. 

As discussed in the Chapter 5 discussion, at the requirement of DOGM, an emergency spillway 
has been included in the design of the evaporation pond. This structure will be able to pass in a 
controlled fashion a flow up to 5.84 cfs (see Attachment 7). The pond is designed to be a total 
containment pond and to evaporate the waters that are collected. 

Additionally, to ensure that the 100-year, 24-hour event can be stored in the pond at any point, a 
marker will be installed at an elevation 4.44 inches below the spillway elevation. This will allow 
a field determination to be made that there is sufficient storage for the 100-year event available in 
the pond. 

Reclamation 
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Once the evaporation pond is no longer required for the drying of the sludge, the pond will be 
reclaimed as described in Chapters 3 and 5. Following completion of the regrading, the 
stockpiled soils will be spread and the site reseeded with the appropriate seed mix in Attachment 
8. 

Some concerns have been raised regarding the potential for the pond to collect water in the 
subsurface following reclamation due the presence ofthe buried liner. This will not be a 
problem. During the reclamation activities, it is planned that the liner will be breached in at least 
one location to ensure that it no longer holds water. Therefore, this concern is addressed. 

The site area will be regraded as discussed in Chapters 3 and 5. The access road and culvert will 
be removed and the pond covered an regraded. Also the undisturbed diversion channel will be 
removed. The regraded surface will closely approximate the pre-existing surface (see Drawing 
7). As there were no significant drainages within the proposed site area, it is proposed that two 
gentle swales be constructed in the reclaimed surface to convey the runoff across the reclaimed 
surface and back to the natural surface downstream. Based on the evaluation of the site, the 
reclaimed hydrology will consist of broad swales with channel slopes to match the existing 
configuration. The width of the swales will be about 4 to 5 feet wide with a depth of between 6 
to 12 inches. Riprap will be installed on an as needed basis based on field monitoring of the 
reclaimed surface. 
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Figure 7-1. Water Rights Locations 
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Figure 7-2. Topographic Map of Search Area 

Chapter 8, Bonding: 
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A complete copy of all bond calculation sheets including a summary, can be found in Appendix 
5-20 of the MRP. 
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ATTACHMENT 1 

CONSTRUCTION DRA WINOS 

Drawing 1 Location Map 
Drawing 2 · Surface Ownership 
Drawing 3 Plan View with Photo Background 
Drawing 4 Plan View 
Drawing 5 Cross Section, Typical 
Drawing 5A Detail Spillway/Clean out Marker 
Drawing 6 Undisturbed Drainage 
Drawing 7 Final Contour (AOC) 
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ATTACHMENT 2 

Pond Liner Information 



ATTACHMENT 3 

LEGAL DESCRIPTION OF LEASE/PERMIT AREA 



ATTACHMENT 4 

ARCHEOLOGY REPORT 
SENCO-PHENIX ARCHEOLOGICAL CONSULTANTS 



ATTACHMENT 5 

VEGETATION AND WILDLIFE REPORT 
MT. NEBO SCIENTIFIC 



ATTACHMENT 6 

ORDER 2 SOILS SURVEY 
LONG RESOURCE CONSULTANTS 



ATTACHMENT 7 

SEDIMENTATION AND DRAINAGE CONTROL PLAN 
BLACKHA WK ENGINEERING 



ADDENDUM 

ADDITIONAL CALCULATIONS 



Stage-Area-Storage for Pond IP: Burma Pond 

Elevation Storage 
(feet) ( acre-feet) 

6,390.00 0.000 
6,390.10 0.046 
6,390.20 0.093 
6,390.30 0.140 
6,390.40 0.187 
6,390.50 0.235 
6,390.60 0.283 
6,390.70 0.332 
6,390.80 0.381 
6,390.90 0.430 
6,391.00 0.480 
6,391.10 0.530 
6,391.20 0.581 
6,391.30 0.632 
6,391.40 0.684 
6,391.50 0.736 
6,391.60 0.789 
6,39\.70 0.842 
6,391.80 0.895 
6,391.90 0.949 
6,392.00 1.003 
6,392.10 1.058 
6,392.20 1.113 
6,392.30 1.169 
6,392.40 1.225 
6,392.50 1.281 
6,392.60 1.338 
6,392.70 1.396 
6,392.80 1.454 
6,392.90 1.512 
6,393.00 1.571 
6,393.10 1.630 
6,393.20 1.690 
6,393.30 1.750 
6,393.40 1.811 
6,393.50 1.872 
6,393.60 1.934 
6,393.70 1.996 
6,393 .80 2.058 
6,393.90 2.121 
6,394.00 2.185 
6,394.10 2.249 
6,394.20 2.313 
6,394.30 2.378 
6,394.40 2.444 
6,394.50 2.510 
6,394.60 2.576 
6,394.70 2.643 
6,394.80 2.710 
6,394.90 2.778 
6,395.00 2.847 



Stage-Discharge for Pond IP: Burma Pond 

Elevation Primary 
(feet) (cfs) 

6,390.00 0.00 
6,390.10 0.00 
6,390.20 0.00 
6,390.30 0.00 
6,390.40 0.00 
6,390.50 0.00 
6,390.60 0.00 
6,390.70 0.00 
6,390.80 0.00 
6,390.90 0.00 
6,391.00 0.00 
6,391.10 0.00 
6,391.20 0.00 
6,391.30 0.00 
6,391.40 0.00 
6,391.50 0.00 
6,391.60 0.00 
6,391.70 0.00 
6,391.80 0.00 
6,391.90 0.00 
6,392.00 0.00 
6,392.10 0.00 
6,392.20 0.00 
6,392.30 0.00 
6,392.40 0.00 
6,392.50 0.00 
6,392.60 0.00 
6,392.70 0.00 
6,392.80 0.00 
6,392.90 0.00 
6,393.00 0.00 
6,393.10 0.00 
6,393.20 0.00 
6,393.30 0.00 
6,393.40 0.00 
6,393.50 0.00 
6,393.60 0.00 
6,393.70 0.00 
6,393.80 0.00 
6,393.90 0.00 
6,394.00 0.00 
6,394.10 0.00 
6,394.20 0.00 
6,394.30 0.00 
6,394.40 0.00 
6,394.50 0.00 
6,394.60 0.51 
6,394.70 1.45 
6,394.80 2.68 
6,394.90 4.16 
6,395.00 5.84 



lOyr-24hr Hydrograph for Pond IP: Burma Pond 

Time Inflow Storage Elevation Primary 
(hours) (cfs) (acre-feet) (feet) (cfs) 

5.00 0.04 0.000 6,393.00 0.00 
5.50 0.04 0.002 6,393.00 0.00 
6.00 0.04 0.003 6,393.01 0.00 
6.50 0.04 0.005 6,393.01 0.00 
7.00 0.05 0.007 6,393.01 0.00 
7.50 0.05 0.009 6,393.02 0.00 
8.00 0.05 0.011 6,393.02 0.00 
8.50 0.06 0.013 6,393.02 0.00 
9.00 0.07 0.016 6,393.03 0.00 
9.50 0.07 0.019 6,393.03 0.00 
10.00 0.09 0.023 6,393.04 0.00 
10.50 0.12 0.027 6,393.05 0.00 
11.00 0.17 0.033 6,393.06 0.00 
11.50 0.30 0.042 6,393.07 0.00 
12.00 0.85 0.115 6,393.19 0.00 
12.50 0.21 0.130 6,393.22 0.00 
13.00 0.14 0.137 6,393.23 0.00 
13.50 0.11 0.142 6,393.24 0.00 
14.00 0.09 0.146 6,393.25 0.00 
14.50 0.08 0.150 6,393.25 0.00 
15.00 0.07 0.153 6,393.26 0.00 
15.50 0.06 0.156 6,393.26 0.00 
16.00 0.05 0.158 6,393.26 0.00 
16.50 0.05 0.160 6,393.27 0.00 
17.00 0.05 0.162 6,393.27 0.00 
17.50 0.05 0.164 6,393.27 0.00 
18.00 0.04 0.166 6,393.28 0.00 
18.50 0.04 0.168 6,393.28 0.00 
19.00 0.04 0.169 6,393.28 0.00 
19.50 0.03 0.171 6,393.29 0.00 
20.00 0.03 0.172 6,393.29 0.00 



lOOyr-24hr Hydrograph for Pond IP: Burma Pond 

Time Inflow Storage Elevation Primary 
(hours) (cfs) (acre-feet) (feet) (cfs) 

5.00 0.05 0.000 6,393.00 0.00 
5.50 0.05 0.002 6,393.00 0.00 
6.00 0.05 0.004 6,393.01 0.00 
6.50 0.06 0.007 6,393.01 0.00 
7.00 0.06 0.009 6,393.02 0.00 
7.50 0.06 0.012 6,393.02 0.00 
8.00 0.07 0.014 6,393.02 0.00 
8.50 0.08 0.017 6,393.03 0.00 
9.00 0.10 0.021 6,393.04 0.00 
9.50 0.10 0.D25 6,393.04 0.00 
10.00 0.12 0.030 6,393.05 0.00 
10.50 0.16 0.035 6,393.06 0.00 
11.00 0.22 0.043 6,393.07 0.00 
11.50 0.38 0.055 6,393.09 0.00 
12.00 1.10 0.149 6,393.25 0.00 
12.50 0.27 0.168 6,393.28 0.00 
13.00 0.19 0.178 6,393.30 0.00 
13.50 0.14 0.184 6,393.31 0.00 
14.00 0.11 0.190 6,393.32 0.00 
14.50 0.10 0.194 6,393.32 0.00 
15.00 0.09 0.198 6,393.33 0.00 
15.50 0.08 0.202 6,393.34 0.00 
16.00 0.07 0.205 6,393.34 0.00 
16.50 0.D7 0.207 6,393.35 0.00 
17.00 0.06 0.210 6,393.35 0.00 
17.50 0.06 0.213 6,393.36 0.00 
18.00 0.05 0.215 6,393.36 0.00 
18.50 0.05 0.217 6,393.36 0.00 
19.00 0.05 0.219 6,393.37 0.00 
19.50 0.04 0.221 6,393.37 0.00 
20.00 0.04 0.223 6,393.37 0.00 



ATTACHMENT 8 

BLM RECOMMENDED SEED MIX 



ATTACHMENT 9 

EMERY COUNTY ROAD ENCROACHMENT PERMIT 



ATTACHMENT 10 

LABORATORY ANALYSIS OF SLUDGE MATERIAL 



ATTACHMENT 11 

STABILITY ANALYSIS 
BLACKHA WK ENGINEERING 



ATTACHMENT 12 

MSDS SHEETS, COAGULANT AND FLOCCULANT 



ATTACHMENT 13 

WATER RIGHTS SUMMARY 



ATTACHMENT 14 

BONDING CALCULATIONS 



ATTACHMENT 15 

Raptor Information 



ATTACHMENT 16 

Air Quality Information 



Chapter 5. Engineerinz:: 

As depicted on the drawings in Attachment 1, the facility will consist of a large, shallow 
evaporation pond, measuring approximately 100' wide by 200' long.-ft It will be constructed 
about five feet (60") deep, although only the bottom 36" will be utilized for sludge storage/water 
retention, leaving the top 24" as freeboard. -= Based on past experience, it is anticipated that 
cleanout sludge-water from the Crandall water treatment facility will be hauled to the site about 
10 each eight-bow days (two working weeks) evelY two Inonthstwice a week, at 
twoapproximately 2-3 truckloads per day, and 4000 -gallons per truckload:-This. depending on 
weather and road conditions. Due to the low iron levels, cleaning can be uspended at any time. 
up to 4 months a y ar if sludge build up in the cells indicate cleaning is not necessary. Thi works 
out to be about 6413 o,zaeooo cu. ft. per year hauled to the site for disposal.-The The iron - - --
cleanout "sludge" material has typically been analyzed at about 5% solids,; and 95% water by 
weight, and even less by volume, perhaps 2-3% solids.-= Therefore, after evaporation ofthe 
water, which is estimated to be 1.4 acre feet per year, the actual volume of solids left to 
accumulate in the basin is expected to average about 2-4004,300 cu ft. per year.-= Spread out to 
dry over the 20,000 square foot bottom of the evaporation basin, the rate of solids accumulation 
in the basin is expected to be less than 1~.5~ inches per year or less.-ft It is anticipated that the 
material will not accumulate more than 24" deep in the bottom of the basin during the 
operational life of the facility, which according to current deposit rate, will take more than 16 
years to accumulate to this level..." This will then allow the material to be covered with the 
necessary 48" of backfill at the time of-=final reclamation. 

Consumption calculation show that the mine currently discharges approximately 400 GPM which 
equates to 644.3 acre feet per year. The evaporation pond will consume approximately 1.4 acre 
feet per year for a net gain of 642.9 acre feet per year. 

It should be noted that the preceding volume accumulation estimate is based on rough 
assumptions, and will vary significantly upon actual practice. However, prior experience with 
sludge disposal at the Wildcat Loadout site has demonstrated that the amount of solid material 
remaining after evaporation is actually quite small, and will indicate that the above assumptions 
are reasonable. 

At present, there is some uncertainty as to the future treatment requirements for the Crandall 
Mine discharge water, in terms of the longevity of treatment and the degree of treatment. With 
the approval of the application ofthe Crandall water treatment, it is assumed that the following 
scenarios will ultimately unfold: 

1) The dried sludge material will be left in place and buried on-site as part of the 
final reclamation process. The material will be buried under 48" of inert earthen 
material during reclamation, topsoiled and re-vegetated. As noted previously, the 
material has been analyzed as is neither toxic, hazardous nor acid-forming, and 
contains no RCRA metals, as shown by the laboratory result presented in 
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with 7.5 inches of solid waste deposited. Grab samples of the waste will be 
shipped using chain of custody fonns, and will be prepared at the laboratory using 
TCLP Method 1311, and will be analyzed for all RCRA metals using EPA 
Method 200.7 or 200.8 and will be monitored for hazardous concentrations in 
accordance with 40 CFR 264.13. 

Grab samples of the accumulated sludge will be taken for analysis of the 
following metals of agronomic concern: aluminum by Synthetic Precipitation 
Leaching Procedure (SPLP, SW846 Method 1312) , and plant available iron, zinc, 
and nickle analyzed by DTP A extractable, and by the methods described for all 
parameters listed in the Division's Guidelines for Topsoil and Overburden, Tables 
3 & 7. 

Excess dried material will be removed from the basin if needed and taken to an 
approved disposal site, such as ECDC. 

3) The basin will be enlarged if needed to accommodate additional future 
accumulation needs. This would be accomplished by extending the length ofthe 
basin either to the east or the west within the existing site. The site will easily 
accommodate an enlargement of the basin of over three times the currently 
proposed size. The company acknowledges that any future modification of the 
facility will require additional SMCRA pennitting amendments. 

3) There is a possibility that the iron content ofthe Crandall mine discharge water 
may naturally drop down to within compliance levels such that future treatment is 
no longer required, and hence, sludge disposal at the Bunna evaporation facility 
will no longer be required. 

4) There is a possibility that if the iron levels remain high and treatment is 
required in perpetuity then a more pennanent, long-tenn treatment facility will be 
constructed, and an alternate sludge disposal system could be incorporated into 
that facility. 

5) The status of the need for treatment at the mine and subsequent disposal at the 
evaporation basin will beis evaluated a minimum of once per week. weather 
pennitting. on an ongoing basis-a5= part ofthe five-year permit renewal process. 

6) In the event of temporary cassation at the Benna Pond site, the sludge will be 
covered with six inches of subsoil and an interim seeding of crested wheatgrass 
(Agropyron cristatum) . Notice will be given as required by R645-301-515.321. 

7) The waste will be routinely compacted and covered to prevent combustion and 
wind-borne waste. 
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Chapter 8, Bonding: 

All unit costs heleill plesented dIe taken fr om the f01mat of the presently (Octo bel , 2011) 
approved Crandall Canyon Mine bonding ccllculations. The calculations below ate a sutmna:t y of 
the Dmma bond revisions. A complete copy of all bond calculation sheets including a summmy, 
can be found in Appendix 5-20 of the approved MRP. 

1) Demolition 

The only structure to be 1 emoved is a 20' long 18 II 
diameter culvet t crossing the access road. 

a) Demolition of one culvert $198.67 

Page -19-



2) Earthwork 

b) backfill and grading of the basin (of2,363 cubic 
yards) 

According to the presently approved Crandall reclamation 
costs the cost of backfill on-site is $173,310 for 70,192 

yds $2.46 per yd. 
2,363 yd x $2.46/ yd $5,812.98 

c) topsoil replacement (of 1137 cubic yards) 
According to the presently approved Crandall reclamation 

costs (Feb, 2006) the cost of topsoil redistribution is 
$43,170 for 10,737 yds $4.02 per yd. 

1,137 yd x $4.02/yd $4,570.74 

3) Revegetation (of 1.41 acres) 

d) revegetation of 1.41 acres 
The cost of rev'egetation is $7,279 for 1.41 acres. 

Total direct reclamation costs at e therefor e calculated to 
be 

Demolition$ 198.67 
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Earthwork$l 0,383.72 
Revegetation $ 7)279.00 

Sub-total$17,861.39 

Indirect costs and escalation costs are presently 
$1 ,697,800/$1 ,236,798 1.3727 or 37.27% of the direct 
costs. Therefore, the estitnated total reclamation bonding 

cost for the Burma evaporation facility is $17,861.39 x 
1.3727 $24,518.33 

ATTACHMENT 1 

CONSTRUCTION DRAWINGS 
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NOTES: 
1. SUBSIDENCE IS SUBSTANTIALLY COMPLETE AS OF THE DATE 
OF THIS DRAWING. ACCORDING TO THE 2014 SUBSIDENCE 
MONITORING REPORT, ALL MONITORING POINTS HAVE NOT 
RECORDED SUBSIDENCE GREATER THAN SIX INCHES SINCE 2012. 
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SUBSIDENCE CONTROL POINT 

INITIAl COORDINATES LEVEL OF SUBSIDENCE CONTROL POINTS 
CONTROL POINT NORTHING EASTING ELEVATION 

1 410092.47 2098132.85 8442.6 
lA 411049.12 2099227.84 7947.:5 
lB 410683.22 2097282.38 8025.1 
2 410340.61 2095796.0 8041.9 
2A 410002.74 2095524.69 8225.1 
3 410113.74 2093255.08 7932.5 
MILL FORK 405134.87 2092946.18 9888.45 

ALL COORDINATES ARE SHOWN AT SEA LEVEL: CAF=1.000397447 

~ 
(

AREAS OF PROPOSED OR ACTUAL 
SECOND MINING SUBJECT TO 
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