Filed: 5/16/2017 5:23:27 PM WEQC

o Brook Mine
o, @ 5 Permit Application
§ g i Volume XI
X3 5
E (D Mine Plan
=
it
=
=

DEQ Exhibit 12

ARAMACO

DEQ 12-001

’OLUME XI

Mine Plan

SHUHEH R T



jessica.curless
Text Box
DEQ Exhibit 12


1ap
NOV 1 4 214

RECEIg,

DEQ 12-002

VOLUME TOC




RAMACO

VOLUME I

VOLUME IA

VOLUME II

VOLUME III

VOLUME IV

VOLUME V

VOLUME VI

VOLUME VII

VOLUME VIII

VOLUME IX

VOLUME X

VOLUME XI

VOLUME XII

February 2016

Brook Mine

VOLUME TOC

Adjudication 1 of 3

Adjudication 2 of 3

Adjudication 3 of 3

Appendix D1
Appendix D2
Appendix D3
Appendix D4

Appendix DS

Appendix D6
Appendix D7
Appendix D8

Appendix D9

Appendix D10

Appendix D11

Mine Plan

Land Use

History

Archeological and Paleontological
Resources

Climatology

Topography, Geology and
Overburden Assessment

Hydrology

Soil Resources Assessment
Vegetation Inventory
Wildlife

Wetlands

Alluvial Valley Floors

Reclamation Plan

LCEIVAN
/EEVEDN

A\
{ \
{owp-20% |

DEQ 12-003




OO0L NY1d ININ

DEQ 12-004



o Brook Mine

TABLE OF CONTENTS

MP.1 GENERAL DESCRIPTION OF MINING OPERATIONS ........cc.cccuve... MP-1
MP.1.1 TR B BTTUE oot ottt S A A 80, D A0 MP-1
MP.1.2 MO F TR« ..000000050805500R00507350005005500 R S A B R0 MP-2

MP.1.2.1 Highowall MIBIDE. o s s s MP-2
MP.1.2.2 Burface MIPRIE .osmmmmmmmssssmssskmsss o i memsess sy MP-4
MP.1.3 Aereage to Be Alfscted AnmIallY covawssnmmsamsoammsmssss MP-5
MP.1.4 Overburden Handling cesssassmeesmmosammmmsasoorsosssmsmmmssssis MP-5
MP.1.5 Miriera]l Hardd g .commmumsmmmsasmmmmasmemeant e s pameonms MP-5
MP.1.6 PETTRIE TETITL st tvsrsistamiarmssetiss e s v s v s su e MP-6
MP. 1.7 P s an - B ST T o o S — MP-6
MP.1.8 Mine EQUIPMENnt......oouuiiiiiiiiiiiiiiiieiieiiiieee e MP-6

MP.1.9 Relationship and Impact of Operations on Existing
Structures and Adjacent Mining Operations .............cceeveuenns MP-6

MP.2  MINE FACILITIES. ...ttt ettt et eieeeieeie e eaaes MP-7

MP.2.1 Personnel and Equipment Facilities..........cc.ccevvveiininninninnenn.n. MP-7
MP.2.1.1 Administration Building..........c.ccocveviiiiiiniiiiiiiiieieeieennes MP-7
MP.2.1.2 Change House and Equipment Service Shop........cc.ceeunenn. MP-7
MP.2.1.3 Additional FacCiliti€s ........cc.veuieuiiiirniniiiiniiiieineeeieeineeeneenns MP-8
MP.2.1.4  Fuel Station ......ccoviuiiiiiiiiiiiiiieiiieeeiein e eeeneeneenes MP-8
MP.2.1.5  CISEEITL 1ttt ettt ettt ee e e ene e eaeeeneans MP-8
MP.2.1.6 Septic Tank and Leach Field ........ccormmmmimsnsisssssmnsmssnssnssens MP-8

MP.2.2 Cogl Haneling FapllifiER. ... ... conmmsiciicsmmmiomissssssanaamsssssarsasssssas MP-9

MP.2.3 ERDIOSINS ST oo stismisaas st st s A ORISR A SRS MP-9

MP.2.4 Power Transmission and Communication Lines.................. MP-10

MP.2.5 EBCIEPILER. .. v voraermscemenm v o i A i S ORI AR A SV MP-10

MP.2.6 Aot Uotitin]l Fealtifes ... cssnssssasiamsnssommmminumass smots MP-10

MP.2.7 Hydialagic Confral SEUCHITER ..o s MP-11

MP.2.8 Tk BRSO ——— MP-11

MP.3 ROADS, RAILROADS AND OTHER TRANSPORT SYSTEMS......... MP-11
MP.3.1 2 T TR MP-11

MP.3.1.1 Public Access Roads ......ccccceeuiiniuiiniiniiiiiiiiiiniieiieiieeieeneennns MP-11
MP3.1.2 Priogry Aocmss Rogds . oommmeommammmmesosmmnsmsensssassamssen MP-12
October 2015 TFN 6 2/025 MP-i "?‘3270;5

S

RECD JAK 22,2016 o

DEQ 12-005



RAMACO Brook Mine

TABLE OF CONTENTS (Continued)

MPo. 12 Prrnary Hatl B8R mmessmssmmmsmmmmms MP-12
MP.3.1.4 Ancillary Roads.......ccccetuiiiiiiiiiiiiiiiiinincieccice e MP-13
MP.3.2 EEREITREEL. .. 1050513 000sasmasinsssnmmmm R T———— MP-13
MP.3.3 ConVEYOr SYStEIML . cuiviuiiiniiiiiii e e MP-14
MP.4  MINING METHODS, SCHEDULES, AND ASSESSMENTS............ MP-14
MP.4.1 7 R8T i < n e ——— MP-14
MP.4.2 TOPSOLL ' 5 o ssnsnensassmsmsssossns s 5o A TS A S SO MP-14
MP.4.2.1 Salvage and Handling .........c.ccocveviriiiiiiiinieniiiiiinieeeenennnn. MP-14
MP.4.2.2  Volumetric ANalysiS........cceeuviiiiiiiiiiiiiiiiiiiiiiiiiicieieiennnes MP-16
MP.4.2.3  StOCKPIleS...cuuiuniiiiiniiiiiiiiiiiiiiiiiin e e e MP-16
MP.4.2.4  Stockpile Conservation and Erosion Control ................... MP-17
MP.4.3 B ok MP-18
MP.4.3.1 Overburden Removal Methods .........c.ccovvviiviiiiiiniinininnnnn. MP-18
MP.4.3.2 Overburden Removal SeqUence............cceevevuviiinininnnnennnns MP-18
MP.4.3.3 Compaction and Stabilization .........c..cceeevverveiniiniiininnennne. MP-18
MP.4.3.4 Volumetric ANalySiS ......cceuviiiiiuiiiiiiiiiiiiiiiieieieieeeieeaeenaans MP-19
MP.4.3.5 SBtoCkpiles c.ussssosmmmsrmmenssmmpersmerssrsnsyssssmmonmpmsrsnsmssnssnsnns MP-19
MP.4.4 (G sossmssssssvnsmsemmmsmem e R MP-20
MP.4.4.1 RESEIVES ..iuiuiuiiiiiiiiuieiiieiiiiiiiieiaititiiietetsietetetstsssesronereseseses MP-21
MP.4.4.2 Removal and RECOVEIY .......cceeviiiuiiiiiniiiiiiiiiiiiiiiieeiieneans MP-21
MP.4.5 OthEr MIMBT il sssemmassammsmrepermnmmnm e tns s s S0mns MP-22
MP.4.6 Unsuitable Overburden Materials .........ccoccvevviiiininnininninnnnn.. MP-22
MP.4.6.1 Overburden Sampling Program ..........ccccoveviiiinineninnnnnnnnns MP-22
MP.AB.2 Backiill Bampling Pro@rai. . osimmsoiiiisseisissts it MP-24
MP.4.7 ] BRORIIIEIE oo s i AL s A3 A AR ELE MP-24
MP.5  MINING HYDROLOGY ...vuiiiiiiiiiiiiiiiiiieeieieie e eieinereaeeenneneanns MP-25
MP.5.1 Surface Drainage and Erosion Control Plan ........................ MP-25
MP.5.2 Sedimentation and Wastewater Impoundments .................. MP-26
MP.5.2.1 General Design Criteria.....c..ccoeuvviniiiniiiiiiiiineiniiniiennennnen. MP-26
MP.5.2.2  General Construction Standards..........cccoceevveviiiniennnennnes MP-27
MP.5.3 Flaoel GOl oo semssemmsenssa s MP-28
MP.5.4 IORREMMTEUR & ettt A5 o A 0 YR B S TSRS MP-29
MP.5.5 Ditch and Culvert Design........cceveuviiiiiiiiniiiiieiieieeeeeeeeenens MP-30
/&OEVES
December 2015 TENG 2/025 {}uzem |

R E C D J A N 22 9 29 "6 \ "/%)FCQE\~,E§)

DEQ 12-006



RAMACO Brook Mine

TABLE OF CONTENTS (Continued)

MP.5.5.1 Collector DItChes .sscrmrmsnsssnsossssoesssnsunmsnsessassssssssanssspnss MP-30
MP.5.5.2 Bypass DitChes ......covuvcesireniinsunincisssmsmnimsiusiesiesssseerassnssenes MP-31
MP.5.5.8 CllVEIS cerrervssssssmsrornsinsesessss sespuponssvvsyrrpnsesssssssssssnsyass ...MP-31
MP.5.6 Impoundment Maintenance Plan ...........ccocoeeeveiiiiiniininnnnn.n. MP-32
MP.5.7 Impoundment Inspection Plan ..........ccccceeviviiiiiiniiniininninnnn. MP-33
MEPES. 7.l BErllomi. ..o 0000000000 i050 ipororinmismnamnsbmmmomns bbb b5 bpasasts MP-33
MPS.TE BB o ins s o mmssssonns sboms s s anssnnsimisss s saass s sisomsms MP-33
MP.5.7.3 Embankment INnSpections ........cccccevveniiiiiiiniiiiiiieneinennnnn. MP-33
WIE BT IO IR I casisms oo b s b ek A S A RA S O S MP-34
MP.S.7.5 Hazardows Conditions. ... cesmsmmimmsssnsmmmmmmssssmmsmmmssammsns MP-37
MP&7.6 Diversions art] DIECIES .. .o wssesimissmssssonussomsssmsamesssmmmmmmis MP-38
MP.5.8 Wiiree Fik D BB PRI oo hesmmmmsmmesmomms s aamss; MP-38
MP.5.9 B0 g e g O O MP-38
MP.6 PROBABLE HYDROLOGIC IMPACTS....c.cotvtiiieeieiieieeieeieeinnn MP-41
MP.6.1 BUTACE WALET s summuvmssens sunpmmorssnpsovssssmmpsrssamprprssssmrssnmevessurry MP-41
MP.6.2 &2 4 U L 1 OO MP-45
MP.6.2.1  INntroduUcCtion .......ccuveuiiniiiniiiiiiiiieieeeee e ee e aanes MP-45
MP.6.2.2 Drawdown in the Coal........c.ccoeuviiiiiiiiiiiiiiiiiiiiiicieceen, MP-46
MP.6.2.3 Drawdown in the Overburden ............ccocoveviiiniiniinennnnnn. MP-46
MP.6.2.4 Groundwater Rights...........ccoviiiiiiiiiiiiiiiniecceee e, MP-46
MP.6.3 Plan to Mitigate Impacts on Surface Water and
O LI NSO nvenss e 0 4a asu s pus 63088808 6 bbmmmmnnenprswuansnns s s swwen s senprnenenns MP-47
MP.6.3.1 Plan to Mitigate the Impacts on Surface Water................ MP-47
MP.6.3.2 Plan to Mitigate the Impacts on Groundwater.................. MP-48
MP.7  OPERATIONAL MONITORING PROGRAM ......ccccevvviiniineiinenneennnnn. MP-48
MP.7.1 Surface Water MOfiTOrIig .. ..o susssasnimsssassnssnamssssmnsss sossmsisn MP-48
MP. 7.2 GroutidwWater NIOTTTEORITIEE . cucx oo ssmnsmmsss msom ousss sussmuss ssmsssutsmss MP-50
MPE TWATER UBE icommsssnssmnusenonsssnyss sansssssmmnaummssssss ssspsnssnss s essyrssss MP-52
MP.9 RECLAMATION OF EXPLORATION HOLES AND WELLS ........... MP-53
MP.9.1 Developmental Drilling and Plugging Plan........................... MP-53
MP.9.2 Drill Site Access and Initial Disturbance.................ccccuuve..e. MP-53
MP.9.3 General Drilling Procedifes. ... c.copoeesse consssssonmmmmpmsosasssnses mmns MP-54
MP.9.4 General Drill Site Reclath@tion ... . ... mivmssessssss sssmamoes MP-54

October 2015 MP-iii /* CEIVES

TFNG 2/025
RECD JAN 22,2016

DEQ 12-007



RAMACO Brook Mine

TABLE OF CONTENTS (Continued)

MP.9.5 Drill Hole LOCAtioNS ....c.uvvuiiiiiiiiiiiiiiiiiiieiiiein e evieennes MP-55
MP.9.6 Monitotr WEIlS c.csssssmmmommssmsssssmsssass 1555151355585 8 333959307884 MP-56
MP.9.7 Abandonment Material Specifications .............c.ccceevvveinennnnn. MP-57
MP.9.8 Excess Cuttings Disposal........ccceevviiiiiiiiiiiiiiiiiiiiiniineeeinanns MP-57
MP.9.9 Predug Pit Specifications .........ccocvviviiiiiiniiiiiiiiiieceeeeeanes MP-57
MP.9.10 Revegetation of Roads, Drill Pads, and Predug Pits.............. MP-57
MP.9.11 Bonding and Reporting.......ccccceeveuiiieiiiiiiiiiiiiiieiieiieieeieenanns MP-57
MP.10 REFUSE DISPOSAL ...c.cocuiiiiiiiiiiiiieiieiieiiiiieiieeineseeeieesnesinssnnennen.. MP-58
MP.11 FIRE CONTROL PLAN ,iyurnsrssssnssrsarisssernsnssvrssssmsmmresssrssssasrassrassnss MP-58
MP.12 BIGNS, MARKERS AND BUFFER ZONES ...usmssimssnminsanssssssnsinss MP-58
MP.12.1 Mine Perniit and Idetitification SIS ..vammsassassssmmmnssasuns MP-58
MIP1I2E  Porbmetor NIBTIIEIIG oo s i oo e MP-58
MP.12.3  Stockpile Markers........ccveuuiiiiiiiiiiiiiiiieiiieineiie e eneeaeeanns MP-58
MPL L2 A BT ZiOTIGE . v nmaminwmisiviohsssssossosss st sws s s 5 508 53 HNEEH 4SS 4EH KBS L SR MP-59
MP,12.5 Mine Facilities ... . vmmsmusssnssssassnssssonnsansvssrssansssssansssnosssovnsnness MP-59
MP 126  BlasStinig SUETIS. .oumsmsmmmmssmmssm s s s s s m i o s ey s s MP-59
MP.13 SUBSIDENCE CONTROL.......cccccttueirrtnrrneenrrnerreceeeneresenerensennsens MP-59
MEP. 14 BLASTING PLAN AND SCHEDULE ccosesmmumsnsssssssasnnmnspsunnssssmesssss MP-59
MP.14.1  INtrodUCHION ...c.veniuniiiiiiiiiiiie ittt e e e r e e eaeaaaas MP-59
MIP 1.2 EEROEIIESE o minaiaans 9215 1553855 1151 11 FHESSREMERITE MP-60
MP.14.3 Blasting Operations ........c.veuueeiuiiniiniiniiiiiineineiieeinereeineraannns MP-60
MP,14.3,]1 DEIHDE covomsismsmnssasssnmsmosnsisseammsmomssns easss s e85 5858181445800 58598 MP-60
NP 143,23 LOBGIE woomousmmsnnbonsssstshsbh s emesss s sascanss s i s 645880080 EAHERVINLILH MP-61
MP.14.3.8 DEtiialiBn . oo cess s s osass ssisssmssensans sse s s as R ssssmmsess MP-61
MP.14.4  Explosive Storage and Transportation.............ccccevevneennnnnen. MP-61
MP.14.5 Applicable Laws and Regulations...........ccccoeeuveiiiiinenneinnnnnnn. MP-62
MP.14.6  Preblast SUIVEY ....ccoevuriuiiiiiiiiiriineireieeneenreiseeieeneesnneenes MP-62
MP.14.7 Blast Monitoring and Distance To Structures...................... MP-63
MP.14.8 Overburden and Coal BlastS..........ccoccevviiiiiiiiiiiiiniineieiiiennnns MP-64
MP.14.8.1 Overburden Blast .......c.cccoveuiiiiiiiniiiiiiiiiiiiicceeiecie e MP-65
MP.14.8.2 Coal Blast.......cswessssssmssrvesnmsssopssmmmonenersmmensemvssovsnsasssmssns MP-65
MP.14.9 Blasting LOZS....c.cieuiiiiiiiiiiiiiiieieiieeieen et eeeeineeieeveaineanaas MP-66
October 2015 Mpoiy [0
TFN 6 2/025 w20

RECD JAN 22,2016
DEQ 12-008



RAMACO Brook Mine

TABLE OF CONTENTS (Continued)

MP.14.10 Blasting Schedule.........cccceeviviiiiiiiiiiiiiiieecre e, MP-66
MP.14.11 Traffic Control PLAm .......oouviieiieiiiiiee e eeeeeaeeenens MP-67
MP.14.12 Unauthorized Access COntrol.....c.oouveiieiiiiiiiiiininiieininennens MP-67

MP.15 SURFACE MINING ACTIVITIES NEAR UNDERGROUND MINES . MP-68
MP.16 PROTECTION OF OTHER RESOURCES, STRUCTURES AND

SURFACES ...ttt et e e e MP-69
MP.16.1  MINETAlS c.cuuiniiiiiiiiiiiieiie ettt e e e e e e e eneanas MP-69
MP.16.2  Oil and Gas OPerations .........cceeuuviueiiiiieiniiieiiiiieeieeieeneennns MP-69
MP.16.3  Air Quality Protection Plan .........ccccooviiiiiiiiiiiiiniiniiniinenenn, MP-69
MP.16.4  Surface and Groundwater Rights.........ccccoeviiiiiiiiiniiiinnnnnnn. MP-70
RIS  SREIEERTER.. .o iismscminms it oo o A A Ab s MP-70
MP.16.6  PUiBHE BRI bt s o s b 43 50 MP-70
MP.16.7 Health and SAfety .. ccoiismssssommmsrmrsissivisisasiomasisismmssmmssmsnse MP-71

MP.17 EXISTING STRUCTURES FACILITATING OPERATIONS. .............. MP-71
MP.18 PLAN TO MINIMIZE ADVERSE IMPACTS ON FISH AND

WILDLIFE ..ottt et ettt ei e b et e ea e e e eaeennas MP-71
MP.19 PROTECTION OF HISTORICAL AND ARCHAEOLOGICAL

RESOURCES ...ttt ettt e ea e MP-73
MP.20 UNDERGROUND MININCY «.ousmmsmmsnmmmsansssmnsanssssssas ssssanas sssassnssss MP-74
MP.21 AUGER MINING ... oottt et e e e eae e MP-74
MP.22 DUAL PERMITTED AREAS .....coiiiiiiiiiiee e, MP-74

MP.23 PLAN IN CASES OF TEMPORARY CESSATION OF
OPERATIONS .. .ottt ittt easees e MP-74

MP.24 PROTECTION OF PUBLIC SAFETY, HUMAN OR ANIMAL LIFE,
PROPERTY, AND THE SURFACE OWNER’S ONGOING

L U U PSR MP-75
MP25 ALLUVIAL VALLEY FLOORS ..cisscasesmasmmmmmnmossusss s asss oo amnammnnss MP-76
MP.26 SEPARATION AND REPLACEMENT OF SOILS FOR PRIME

020 R BEE L eSO P ORIPp PP PP p——— MP-78
MP.27 REQUEST FOR VARIANCE FROM ENVIRONMENTAL

PERFORMANCE STANDARDS.....cccmmmsmmsmmmmmusismennesss s sssvsssssmsammm MP-78
MP28 BREFERENCES omsmmasmmsmmmsemssmammmssmsammessms s men et 1§ 1454859382053 MP-79
October 2015 ) MP-v ,,;'g,i‘;‘i"‘//},;)

E £ \

o {

TFN 6 2/62 [ ge2as |

DEQ 12-009



RAMACO

Table MP.1-1.

Table MP.1-2.

Table MP.1-3.

Table MP.1-4.

Table MP.4-1.

Table MP.4-2.

Table MP.4-3.

Table MP.4-4.

Table MP.4-5.

Table MP.4-6.

Table MP.4-7.

Table MP.4-8.

Table MP.4-9.

Table MP.5-1.

Table MP.6-1.

Table MP.7-1.

Table MP.7-2.

Table MP.7-3.

Table MP.7-4.

October 2015

Brook Mine
TABLE OF CONTENTS (Continued)
LIST OF TABLES

Annual Surface Disturbance Acreage ............ccocevunennn. MP-T1
Estimated Annual Production ...................... SRRTRREREA RS MP-T2
Surface Mining Equipment.........ccceuvviiviiniineiniiineeneennen. MP-T3
Highwall Mining EqUiPIIenl cesascsssisssosssasonssssssssasessniss MP-T4
Topsoil Volume Removed Over the LOM ..........c..c........ MP-TS
Topsoil Volume (bcy) Balance........ccocovvvevviiiiinenninnnnn. MP-T6
Topsail Stockpile DESIEIL «.cmmmisisimiiisismmmmmmnmnsmsivissis MP-T7
Overburden Volume (bcy) Balance..........c.cccevvvvevninnnnns MP-T8
Overburden Stockpile Design ........coeevvvvnviiiiniiiniinnennnnn. MP-T9
Coal Reserve Estimates (tons x 1,000,000 ................ MP-T10
Criteria to Establish Overburden Suitability.............. MP-T11
Mass Balance Determining Overburden
ClamSAlIE RN, sormmmumnsnsssmmosassaomos s mioese s s amiesis MP-T12
Typical Swell and Load Factors of Materials .............. MP-T13
Design Events for Diversions........ccocevvvevvineineinennennnnns MP-T14
Boil Erodibility Factors caswmssssmiimimsncssssmmmmmsosss MP-T15
Operational Surface Water Monitoring Locations....... MP-T16

Water Quality Constituents (WDEQ/LQD Guideline

235 i 015 0= o § PP MP-T17

Operational Groundwater Monitoring Locations ........ MP-T18

Operational Alluvial Monitoring Locations.................. MP-T19
TFNG 2/025 MPvi
RECD JAN 22,2016

DEQ 12-010

{ gn22o



RAMACO

Table MP.8-1.

Table MP.14-1.

Figure MP.1-1.
Figure MP.1-2.
Figure MP.1-3.

Figure MP.1-4.

Figure MP.1-5.
Figure MP.4-1.
Figure MP.4-2.
Figure MP.4-3.

Figure MP.9-1.

Exhibit MP.1-1.

Exhibit MP.2-1.

Exhibit MP.3-1.

Exhibit MP.3-2.

Exhibit MP.3-3.

Exhibit MP.4-1.

Exhibit MP.4-2.

Exhibit MP.4-3.

October 2015

Brook Mine
TABLE OF CONTENTS (Continued)

Estimate of Water Used by Specific Use and Source
at the Brook MiIne .......ccoeoveiiiiiiiiniiiiiiiiiiiieieieeieenenes MP-T20

Scaled Distance Factors without Seismic
MONILOTING «.evueriiiiiiiiiiiiii e e e MP-T21

LIST OF FIGURES
General Location Map .....cccoeevenviiiiiiiiiiiiniiieieeeeeinenn, MP-F1
Generalized Trench Cross Section .........c.cccevevvevneennennee. MP-F2
Generalized Schematic of Highwall Mining Operation .. MP-F3

Generalized Schematic of Surface Area Mining
(] 0757572 1 [0) 3 .2 S T MP-F4

Generalized Schematic of Surface Highwall Mining...... MP-F5
Generalized Stratigraphic of Section with Coal Seams . MP-F6
Surface Mining Process Flow Diagram.........c..cccceuuenen.. MP-F7
Highwall Mining Process Flow Design........c..ccccveuvene... MP-F8

Typical Backfilling Procedures for Exploration Holes
<30 LT SRR —————— MP-F9

LIST OF EXHIBITS
Surface Disturbance Sequence
Facilities Map
Transportation Network
Haul Roads, Cross Sections and Profiles
Railroad Loadout Facility
Coal Removal Sequence
Topsoil Removal Sequence

Stockpile Locations .
[/ 0
MP-vii | W22l

\DeqnS

TFNG 2/025
REGD JAN 22,2010

DEQ 12-011



RAMACO Brook Mine
TABLE OF CONTENTS (Continued)

Exhibit MP.4-4. Overburden Removal Sequence

Exhibit MP.4-5. Spoil Backfilling Sequence

Exhibit MP.5-1. Hydrologic Control Plan

Exhibit MP.5-2. Hidden Water Creek Diversion, Cross Sections and Profiles

Exhibit MP.7-1. Operational Surface Water and Groundwater Monitoring
Program

Exhibit MP.15-1. Historic Underground Mines in the Vicinity of the Brook
Mine

Exhibit MP.15-2. Surface Mining Operations Occurring Over Highwall Mining

Exhibit MP.16-1. 2 Mile Buffer with Sage Grouse Leks
LIST OF ADDENDA

Addendum MP-1 Alternative Sediment Control Measures

Addendum MP-2 Hydrologic Control Designs

Addendum MP-3 Groundwater Model

Addendum MP-4 Refuse Disposal

Addendum MP-5 Fire Control Plan

Addendum MP-6 Subsidence Control Plan

Addendum MP-7 Blasting Plan Supplemental Materials

Addendum MP-8 Wildlife Monitoring Plan

Addendum MP-9 Migratory Birds of High Federal Interest and Raptor
Mitigation Plan

October 2015 o -
TEN G 2/040

REGD JAN 22,2010

DEQ 12-012



1X31 NV1d aNIN

DEQ 12-013



RAMACO Brook Mine

MINE PLAN

Prepared by:
WWC Engineering

October 2015

TFN 627028
RECD 0CT 23,2015

DEQ 12-014



RAMACO Brook Mine

MP.1 GENERAL DESCRIPTION OF MINING OPERATIONS

RAMACO, LLC (RAMACO) intends to mine coal at the proposed Brook
Mine within Sheridan County, Wyoming approximately 8.5 miles north of the
City of Sheridan, Wyoming. The proposed Brook Mine is located within the
Sheridan Coal Field of the Powder River Basin. A general location view of the

Brook Mine is shown on Figure MP.1-1.

MP.1.1 Type of Mine

The proposed Brook Mine will be a combination of highwall and surface
mining operations to extract sub-bituminous coals. Sub-bituminous coals are
intermediate in rank between lignite and bituminous coals. The sub-
bituminous coals of the property have typically low sulfur and high moisture
content. The coal seams on RAMACO’s property are characterized as single-
bench coal horizons with little in-seam parting material, or non-coal material
within the seam. Coal seam thicknesses vary from 1 foot to 20 feet. Major coal
seams on the Brook Mine include: Monarch, Upper Carney, Lower Carney,
Carney, and Masters. The seams are primarily in the Fort Union Formation,
Tongue River Member. Below the Tongue River Member is the Lebo Shale
Member of the Fort Union Formation which contains the Wall Seam (Cardno

MM&A, October 2013).

The basic steps and sequence of activities for highwall operations of the
Brook Mine operation are:

e Removal of topsoil materials;

e Removal of overburden material for trench mine;

e Mining of coal in trench mine;

e Mining of coal in highwall mine;

e Replacement and contouring of spoil material,

e Replacement of topsoil material,

e Revegetation of the reclaimed surface.
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RAMACO Brook Mine

The basic steps and sequence of activities for surface operations of the

Brook Mine operation are:

e Removal of topsoil material,;

e Removal of overburden in surface area mines;
e Mining of coal in surface area mines;

e Replacement and contouring of spoil material,
e Replacement of topsoil material;

e Revegetation of the reclaimed surface.

MP.1.2 Method of Mining

The mine will use two techniques to mine coal;, highwall mining and
surface mining. The highwall mining method using the continuous miner
system (or equivalent) will be the primary method for mining coal. To prepare
for highwall mining, the mine will initially construct a trench to allow for the

continuous miner system.

MP.1.2.1 Highwall Mining

To prepare for highwall mining, the mine will first construct a trench
mine to create working areas for highwall mining equipment. Excavated
trenches are also referred to as slots. The coal will be removed from the trench
area. Trenches are generally located in areas of low strip ratios, or those
locations where coal seams are closer to the existing surface. Trenches will be
as straight as possible to minimize highwall continuous miner alignment
changes. The minimum trench floor width will be 150 feet. This width is
governed by the Mine Safety and Health Administration (MSHA). This pit floor
width will also provide sufficient room during highwall mining to maneuver the
highwall mining launch vehicle, store associated cars, and load stockpiled coal.
Large equipment should be able to pass between the launch vehicle and the
trench wall. The highwalls will have a 65-degree bench slope to provide a

stable trench environment. Where the trench intersects the burnt Monarch
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RAMACO Brook Mine

coal seam, a minimum 35-foot wide safety bench will be added. Benches will be
constructed with a width appropriate to soil type and conditions, and will
comply with all MHSA design and safety standards. When the Carney and
Masters coal seams come close to convergence, a near vertical wall 1H:8V will
be used to maintain the desired pit width. A schematic of a generalized trench

cross section is shown on Figure MP.1-2.

The trench mining operations will attempt to maintain a consistent
distance in front of the highwall mining activities. Trench construction
activities will primarily be in a separate part of the trench away from the
highwall mining activities. As overburden is removed, it will be hauled to a
location in the trench behind the continuous miner and placed as spoil. The
initial trench material may need to be stockpiled and stockpiling will be
necessary when there is insufficient backfill room. After the highwall miner
has completed mining, the surface mining equipment will switch places with
the highwall mining equipment within the same trench. The highwall mining
equipment will mine in the newly excavated trench, and the surface mining
equipment will replace spoil where the highwall mining equipment has

completed mining activities.

To minimize stockpiling, spoil may be hauled from the initial excavation
in one trench to the final highwall area of another pit. Ramps will generally be
constructed of spoil material end-dumped at a 6-percent to 8-percent grade to
the trench surface depending on haul equipment used. A dozer will assist spoil
dumping activities. End-dumping will connect with previous backfilling efforts

and a dozer will complete leveling of the backfilling.

A continuous miner, or a machine that mines remotely from the operator,
will be used to mine the coal roughly perpendicular to the trench. The coal is
transported from the continuous miner back to the open surface by a
conveyance system that is incrementally increased in length as the continuous
miner advances further into the coal seam. The conveyance cars transport the

coal to a stacking conveyor in the trench. The continuous miner advances the
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RAMACO Brook Mine

tunnel to the maximum length allowed by equipment design and geologic
conditions, usually up to penetration depths of approximately 1,500 to 2,000
feet. Cutting heights for the tunnel vary with the coal seam and the cutter
head chosen but typically range from 30" to 28'. The tunnel width will also
vary based on the cutter head chosen but is typically 11.5'. After the
continuous miner reaches the desired penetration depth, it is then retracted
from the tunnel to mine another parallel to the previous. Protective coal pillars
are left between the tunnels to support the weight of the overburden typically
5-8 ft thick with protective barrier pillars 6-12 ft thick which protect against
collapse. When possible, continuous miner panels will be driven on both sides
of the trench. Continuous miner tunnel’s will usually be completed without
delay once started. No workers are exposed to any underground workings at
any time. Figure MP.1-3 shows a generalized schematic of the highwall mining
operation. The coal will be transported from the stockpiles created by the

continuous miner using loaders and trucks.

MP.1.2.2 Surface Mining

The Brook Mine contains reserves of relatively low strip ratios (maximum
of 5 to 1) where surface mining will be conducted. The method used for surface
mining is a dozer push. Figure MP.1-4 is a generalized schematic showing the
manner in which overburden will be moved to expose coal during the surface
area mining operations. The coal will be removed using loaders and trucks.
Additionally surface mining will be conducted to expose the highwall for mining
by the continuous miner. Brook will utilize one of three methods, contour
mining, trench mining, or open cast mining. Figure MP.1-5 depicts these
methods. Contour mining consists of exposing a highwall while following a coal
seam along the side of the hill. Trench mining is used to mine ore coal from
both sides of the trench and is used when an open pit is not an option. Open
cast is used to mine coal from underneath the final highwall, which is typical of

open pit operations that have reached their stripping limit.
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RAMACO Brook Mine

MP.1.3 Acreage to Be Affected Annually

Surface disturbance acreage at the Brook Mine will result from trench
mining activities, surface area mining activities, and construction of facilities.
Highwall mining will not cause surface disturbance other than the associated
disturbance caused by trench mining. Table MP.1-1 lists the projected
disturbance. Exhibit MP.1-1 provides a visual representation of the surface
acreage to be disturbed. Exhibit MP.1-1 also shows the disturbance limit

boundary and the affected area boundary within the Brook Mine Permit Area.

The disturbance boundary includes all lands that will be physically and
directly disturbed during mining. The affected area boundary includes all lands
within the disturbance boundary plus additional lands that have the potential
to be disturbed by mining. The majority of these lands include those lands
which are above continuous miner activities with the potential for subsidence

which is addressed in Section MP.13.

MP.1.4 Overburden Handling

Initial overburden box cut material will be stockpiled for use as fill in
adjacent void areas. Overburden will be hauled to the point of previous
excavation adjacent to the ongoing highwall mining activity. The overburden
will be loaded into trucks using rubber-tired front-end loaders. The trucks will
convey the overburden to the back fill or stockpiles. End-dumping will connect
with previous backfilling efforts. A bulldozer will complete leveling of the
backfill material. As new trenches are developed, overburden will be hauled to
preceding trenches behind the continuing highwall mining activity. Some
stockpiling of overburden outside of the trenches will be required until highwall
mining has been completed and the trench has been completely abandoned by
highwall mining operations. By the end of mining activities, all spoil material

will be backfilled into trenches or other surface mining excavation areas.

MP.1.5 Mineral Handling
Coal from both highwall and surface mining production will be crushed

by portable, in-pit crushers. Coal will either be temporarily stored in the pit or
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RAMACO Brook Mine

directly hauled off site. The coal will be loaded into trucks using rubber-tired

front-end loaders.

MP.1.6 Permit Term

Mining will occur over a 12-year period beginning in 2016 (corresponds
to Year O in all Exhibits, Figures, Tables, and text), and completing in 2027.
From 2028 through 2031, only reclamation activities will occur. The permit

will be renewed on a five year cycle based on the approval date of the permit.

MP.1.7 Annual Production

Estimated annual production (in tons) is shown in Table MP.1-2. The
total estimated production over the life of the mine is also presented in Table
MP.1-2.

MP.1.8 Mine Equipment

Similar equipment will be used for the construction of the trench and the
surface mining. Table MP.1-3 lists the anticipated mining equipment used to
construct the trench and surface mining. Table MP.1-4 lists the equipment
anticipated for the highwall mining operation. Equipment manufacturers and
types are shown for size or capacity reference only. Some of the equipment
listed on table MP.1-3 will also be used for the highwall mining operation such

as the bus and pickup trucks.

MP.1.9 Relationship and Impact of Operations on Existing Structures
and Adjacent Mining Operations

The Brook Mine will only have marginal impact on existing man-made

structures. Oil and gas wells, rights-of-way, roads, and surface ownership are

listed in the Adjudication File. Refer to the Adjudication File for these locations.
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RAMACO Brook Mine

Any structure within the Brook Mine Permit Area that is directly affected
by mining activities will be properly abandoned and removed or relocated
before mining activities commence. Relocation and/or abandonment criteria
and procedures will be established to minimize significant impacts to the
postmining land use plan.

If mining operations disrupt power or phone lines, the lines will be
relocated and put into service before the old lines are abandoned. This will be
done to minimize power or phone interruptions.

Relocation of roadways will be coordinated with Sheridan County or the
road owner for design and relocation procedures. Interruption to traffic flow
will be mitigated through previously formulated plans.

The Brook Mine will operate in conjunction with Taylor Quarry (Permit
No. SP-757). The Taylor Quarry Permit Boundary is shown on Exhibit MP.1-1.
The mine will work with Taylor Quarry to minimize impacts on Taylor Quarry’s
operation. Details regarding dual permitted areas are provided in Section
MP.22.

The Brook Mine will not obstruct Big Horn Coal’s (Permit 231-T8) Shop,
Bridge, and Rail Road Siding as they exist in Big Horn Coal’s 2015 Annual
report. An access road equivalent to the existing improved road will be
provided if proposed stockpiles or pits should restrict the existing access as
shown on Exhibit MP.1-1.

MP.2 MINE FACILITIES

MP.2.1 Personnel and Equipment Facilities
The approximate locations of mine facilities are shown on Exhibit MP.2-1.

As facilities are designed and constructed they will be added to the exhibit.

MP.2.1.1 Administration Building
The administration building will be located in Sheridan. The
administration building will contain offices, a conference room, and training

facilities.

MP.2.1.2 Change House and Equipment Service Shop

The change house includes offices, shower facilities for employees, and a
large meeting area and equipment service facility. Waste oil and lubricants will
be temporarily stored in the equipment service facility until they can be
transported to an offsite disposal facility. The equipment facility area will
August 2016 LaD MP-7
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RAMACO Brook Mine

include wash bays. Wash down water will be routed to a wastewater

impoundment.

MP.2.1.3 Additional Facilities

Additional facilities required for mine operation that will be located in the
vicinity of the change house and shop facilities will include a truck tire shop, a
lab/sample building, and a substation for power. A truck ready line will also
be located near the change house. The truck ready line will be large enough to
accommodate the number of rock trucks and coal trucks required to conduct
operations. A parking lot near the entrance of this facility area will be used for

employees and visitors to park personal vehicles.

MP.2.1.4 Fuel Station

The fuel station will store both diesel fuel and gasoline in aboveground
tanks. Should the aboveground tanks store more than 1,320 gallons of
petroleum products, the Spill Prevention, Control, and Countermeasure (SPCC)
plan will be available onsite at the Brook Mine for review and inspection by the

Environmental Protection Agency (EPA) according to 40 CFR Part 112.

MP.2.1.5 Cistern
A cistern will be installed near the change house and equipment service

facilities for storage of potable water.

MP.2.1.6 Septic Tank and Leach Field

Sewage wastewater will be handled by means of a septic tank and leach
field. Leach field(s) will handle sewage wastewater from the change house and
equipment service shop. The sewage wastewater will flow by gravity to the
leach field(s). Holding tanks for sewage wastewater from any area away from
the septic tank will be emptied and treated by approved waste disposal
contractors. The septic tank and leach field will be designed and constructed
in accordance with applicable WDEQ/Water Quality Division (WDEQ/WQD)

rules and regulations.
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RAMACO Brook Mine

MP.2.2 Coal Handling Facilities

Portable, in-pit crushers will be used at the Brook Mine. Therefore,
crusher facilities will not be constructed. The crushed coal will be loaded in
the pit and hauled using coal trucks. A certified scale will measure coal

tonnage.

MP.2.3 Explosive Storage

Prior to the receipt of explosives material and storage, the mine will be
required to obtain a permit from the Department of Alcohol, Tobacco and
Firearms. The permit will require a pre-inspection of the explosive magazines
construction and location specifications to meet the distance requirements for

storage of explosives in 27 CFR 555.

The explosives materials will be stored in two secure, and fire proof
buildings, constructed on concrete pads to meet the Type 1 magazine
specifications in 27 CFR Part 555. The locations of the explosive material
storage will be according to appropriate regulations. One magazine will contain
boosters and the other magazine located at least 60 feet away will contain

detonating cord, detonators, and other initiation products.

The explosive magazines will be located in accordance with 27 CFR
555.218, Table of Distances for Storage of Explosive Materials. This will ensure
that the magazines will be located a safe distance from all inhabited buildings,
public roads, and other explosive storage facilities. The buildings will be
constructed with noncombustible and reasonably bullet-resistant material with
screened ventilation openings near the floor and ceiling. The buildings will be
locked and posted with danger signs showing the building is an explosive
storage area in such a way that a bullet passing through the face of the sign
will not hit the magazine. These magazines will be used exclusively for the
storage of detonators and related materials, such as safety fuse and detonating
cord. Bulk storage of ammonium nitrate-fuel oil (ANFO) components will be

separated from the magazine area as required under 30 CFR 77.1301. Any
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RAMACO Brook Mine

emulsions, water gels, and slurry explosives will be stored separately
from detonators, initiator products, and ANFO. Locations of explosive storage

will be according to regulations.

MP.2.4 Power Transmission and Communication Lines
Electrical power will be transmitted to the mine property by a 3-phase

4160-Volt line.

Electric power will be purchased from Powder River Energy Corporation.
Power distribution and electrical equipment will be constructed to comply with
applicable federal, state, and local codes. Power lines within the Brook Mine
Permit Area will be constructed to minimize impacts on raptors, as discussed

in the Plan to Minimize Adverse Impacts on Fish and Wildlife.

Telephone service will be installed by tapping into a local
communications carrier. Communications within the Permit Area will be by

mobile business band radios.

MP.2.5 Stockpiles
Separate topsoil and overburden stockpiles will be required for
reclamation activities. The design of stockpiles is discussed in Section MP.4.

Stockpile locations are shown on Exhibit MP.4-3.

MP.2.6 Access Control Features

The mine will control access to the Brook Mine to protect the health and
safety of the mine workforce, general public, wildlife, and livestock. A
guardhouse will be installed at the entrance to the Brook Mine. Fencing will be
constructed around mining activities to prevent wildlife, livestock, and the
general public from mistakenly entering as shown on Exhibit MP.1-1. Access
will be allowed for existing cattle operations as needed in the NWNE of section
21 TS7N R84W and SE of section 8 TS7N R84W as shown on Exhibit MP.1-1.
Fencing construction will follow recommendations found in WDEQ/LQD
Guideline Number 10 and/or WYDOT standard 607-1A: Fencing, Signs and
markers will be placed to alert the general public to the active mining area.
Signs, markers, and buffer zones are discussed in Section MP.12. Locations of

access control features are shown on Exhibit MP.2-1.
LQD
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RAMACO Brook Mine

MP.2.7 Hydrologic Control Structures
Sedimentation, wastewater, and flood control reservoirs, diversion

ditches, and mine pit dewatering are discussed in Section MP.S.

MP.2.8 Solid Waste Disposal

Refuse disposal is discussed in Section MP.10.

MP.3 ROADS, RAILROADS AND OTHER TRANSPORT SYSTEMS

MP.3.1 Roads

Roads are defined in WDEQ/LQD Rules and Regulations (R&R) Chapter
1, Section 2(ds) (12/17/2012). All roads will be classified in one of two general
road categories according to the WDEQ/LQD road classification system in
Chapter 4, Section 2(j)(i)(12/17/2012): primary roads or ancillary roads.
Primary roads are any road used for transporting mineral or spoil, or frequently
used for access or other purposes for a period in excess of six months, or roads
to be retained for postmining use. Ancillary roads are all other roads not
classified as primary roads. The road system at and adjacent to the Brook Mine
will consist of public access roads, primary access roads, primary haul roads,

and ancillary roads.

Roads will be designed and constructed as outlined in Chapter 4, Section
2(j) of the WDEQ/LQD R&R (12/17/2012). Approval will be obtained from the
WDEQ/LQD prior to new road construction activities outside of the immediate
mining area which are not detailed in this document. Primary access roads
located outside of the immediate mining area will be designed and constructed
in accordance with good engineering and environmental practice, and will
comply with applicable state and federal regulations. All roads will be closed to
vehicular traffic when no longer needed, and then reclaimed unless retention is

part of the approved post mining land use.

MP.3.1.1 Public Access Roads
Public roads are defined in WDEQ/LQD R&R Chapter 1, Section 2(di)
(12/17/2012). Public roads are: 1) designated public pursuant to laws of the
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RAMACO Brook Mine

jurisdiction; 2) maintained with public funds; 3) substantially used by the
public (more than incidental use); and 4) subject to meeting road construction
standards for other public roads of the same classification in the local

jurisdiction.

Wyoming State Highway 338 provides general access to the Brook Mine
entrance. Wyoming State Highway 339 connects 338 to Interstate 90 (I-90)
near the entrance to the mine. The permit area is adjacent to [-90. Wyoming
State Highway 345 runs parallel to I-90 until it intersects U.S. Highway 14,
and provides additional access to the permit area. County roads that provide
access to the permit area include Slater Creek Road, Ash Creek Road, Monarch
Road, Acme Road, and Kleenburn Road. Public roads in the vicinity are
described in detail in Appendix D1 “Land Use.” Public roads that provide

access to the Brook Mine are shown on Exhibit MP.3-1.

MP.3.1.2 Primary Access Roads

Access roads by WDEQ/LQD definition are primary roads. Being
primary roads, design of access roads will be certified in a report by a
registered professional engineer. Access to the Brook Mine will be provided by

existing roadways. Locations of the access roads are shown on Exhibit MP.3-1.

Access roads will be surfaced with adequate material considering volume
of traffic, and weight and speed of vehicles using the road. Standards
regarding location and drainage control for primary roads are outlined in
WDEQ/LQD R&R Chapter 4, Section 2(j)(vii)(C & D) (12/17/2012).

Design and specifications of access roads joining with public roads will

be coordinated with the Wyoming Highway Department.

MP.3.1.3 Primary Haul Roads

By WDEQ/LQD definition in R&R Chapter 4, Section 2(j)(i)(B)
(12/17/2012), any road used for transporting mineral or spoil is a primary
road. Therefore, haul roads are classified as primary roads. Design of haul

roads will be certified by a registered professional engineer.
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Haul roads will be designed with consideration for traffic volumes and
the weight and speed of vehicles using the road, and will be surfaced
accordingly with appropriate material. Standards regarding location and
drainage control for primary roads are outlined in WDEQ/LQD R&R Chapter 4,
Section 2(j)(vii)(C & D) (12/17/2012).

Primary haul roads will vary in width, depending upon the vehicular
traffic using the road. The width will be adjusted to provide sufficient passing
room. Haul roads will be crowned with a high center and the travelled way
generally sloping at a two-percent grade from the center to each respective
drainage ditch. Shoulders will generally slope at a 3H:1V grade to the drainage
ditch. Cut and fill slopes will be stable at no steeper than 2H:1V grades.
Curves will be superelevated, and protective berms will be placed in required
areas along the road surface edge. Profile grades will be no greater than eight
percent. Exhibit MP.3-1 shows the locations of primary haul roads at the
Brook Mine. Exhibit MP.3-2 provides the designs for the haul roads showing

the plans, profiles, and typical cross sections.

MP.3.1.4 Ancillary Roads

Ancillary roads are all roads not classified as primary roads according to
WDEQ/LQD R&R Chapter 4, Section 2(j)(i)(C) (12/17/2012). Roads located
within the immediate mining area are exempt from mine plan design
considerations and include ramps, roads associated with the coal removal and
spoil areas, roads where topsoil and overburden are being moved and areas
undergoing active reclamation. These roads are generally considered ancillary
roads, and move frequently as mining progresses. The roads will be developed
with consideration given to the type of equipment operating on the road, safety
considerations, and surrounding conditions. Safety berms will be installed on

all elevated road edges.

MP.3.2 Railroad
The Burlington Northern Santa Fe (BNSF) railway borders and traverses
through portions of the Brook Mine Permit Area. The location of the BNSF P
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railway in relation to the Brook Mine Permit Area is presented on Exhibit
MP.3-1. However, there are no currently planned railways in association with

the Brook Mine.

MP.3.3 Conveyor System

There are no currently planned conveyor systems at the Brook Mine.

MP.4 MINING METHODS, SCHEDULES, AND ASSESSMENTS

MP.4.1 Mining Sequence

The expected coal removal sequence is displayed on Exhibit MP.4-1.
Details regarding mining activities will be presented in the annual report.
Exhibit MP.15-1 shows the areas within the permit boundary that will be
mined using surface mining techniques as well as the areas that will be mined

using highwall mining methods.

MP.4.2 Topsoil
The composition and nature of topsoil within the Brook Mine Permit Area

is detailed in the baseline soil assessment of Appendix D7.

MP.4.2.1 Salvage and Handling

All suitable topsoil will be salvaged by typical earth moving equipment.
Topsoil will likely be salvaged and handled with dozers, loaders, and trucks.
WDEQ/LQD Guideline Number 1: Topsoil and Overburden recommends three

steps to guarantee all suitable topsoil is salvaged:

1. Sampling will be conducted ahead of topsoil stripping activities. This
will be accomplished through drilling or test pits. This data will be
used to conduct depth staking prior to salvage operations. Staking
will be conducted on S00 foot grid centers.

2. The equipment operators will be trained in the proper soil salvage
techniques such as recognizing color and texture changes that
differentiate topsoil from overburden.

3. As topsoil is salvaged, qualified personnel will supervise the stripping
activities to ensure that all topsoil is being salvaged and unsuitable
materials are being separated.
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According to WDEQ/LQD R&R Chapter 4, Section 2(c), topsoil may be
mixed with subsoil if the subsoil is determined to be a suitable plant-growth
medium, but topsoil must be segregated to prevent mixture with spoil and
waste material. RAMACO will follow the recommendations provided in
Appendix D7 for the salvage depths of topsoil, and the separation of topsoil
from subsoil if subsoil is considered unsuitable. As noted in Appendix D7, the
topsoil and subsoil for Map Units A, B, C, G, H and U are recommended to be
stockpiled separately as some areas of the subsoil exhibit characteristics that
are close to a “marginal” rating as set by the WDEQ/LQD Guideline 1
Suitability Criteria. However, the subsoil is still considered “suitable” to the
depths specified. Therefore, the subsoil may be mixed with the topsoil
according to WDEQ/LQD R&R Chapter 4, Section 2(c). Separate topsoil and
subsoil stockpiles will not be used. If subsoil is suitable it will be salvaged, and
will be mixed with topsoil. If subsoil is not suitable, the subsoil will not be
salvaged. If approved, topsoil may remain on areas of minor disturbance such
as installation of signs, power poles, light traffic, fence lines, monitoring
stations, or drilling. This is providing that such activities of minor disturbance
do not destroy protective vegetation cover. The topsoil removal sequence is
shown on Exhibit MP.4-2. The average topsoil salvage depth for the Brook
Mine is based upon the total disturbance acreage and the total volume of
topsoil removed. The average topsoil salvage depth is approximately 16 inches

for the permit area.

Suitable topsoil and subsoil salvage will be conducted in a manner that
minimizes the area of disturbance and soil handling. Digging pits to confirm
the depth of topsoil before removal begins, as well as leaving small islands of
topsoil to verify soil removal depth during the salvaging process will help
ensure that only suitable soil is salvaged. Once the topsoil has been salvaged it
shall remain in place until such time that it is needed for reclamation in order

to reduce handling and disturbance.

Topsoil salvage will be scheduled in such a way that removal during

winter months will be minimized. Topsoil salvage that may occur during winter
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RAMACO Brook Mine

months will only commence if the depth of the topsoil salvaged can be
accurately determined to be the recommended depths of removal. Topsoil will
not be salvaged in winter months if high antecedent moisture conditions have
led to deep frost cementing the topsoil to the overburden. Topsoil will be
salvaged ahead of planned winter mining activities to avoid complications with

deep frost.

MP.4.2.2 Volumetric Analysis

Volumetric analysis for topsoil was completed using depths of topsoil
provided in Appendix D7. The depth of topsoil was multiplied by the surface
area to be stripped of topsoil to provide a volume of topsoil to be stockpiled.
Table MP.4-1 provides a summary of the topsoil volume removed over the life of
the mine, and the name of the destination stockpile. Table MP.4-2 anticipated

end of year volume balance of topsoil stockpiles over the life of the mine.

MP.4.2.3 Stockpiles

The locations of topsoil stockpiles are shown on Exhibit MP.4-3.
Stockpiles will be placed on stable areas and in such a way to minimize wind
and water erosion and unnecessary compaction. Stockpiles will not be
constructed on wunsuitable backfill.  Additionally, no stockpiles will be
constructed on areas of known cultural or wildlife significance that require
protection or mitigation measures. Any accumulation of topsoil that meets the
definition of a stockpile will be mapped with volumes accounted for in the

Annual Report.

Accumulations of topsoil less than six months will be considered
temporary topsoil stockpiles. These stockpiles will be left in a roughened
condition at the natural angle of repose to reduce wind and water erosion.
Containment ditches will be constructed around the stockpile. Temporary
signs saying “Topsoil” will be placed on all approaches to the topsoil stockpile
at no more than 150 feet from the stockpile location. These signs must be in
place before stockpiling begins and remain in place as long as the stockpile

remains. s
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Stockpiles left in place for greater than six months but less than one year
will be considered short-term stockpiles. Stockpile slopes will be graded to
3H:1V. Signs saying “Topsoil” will be placed on all approaches to the topsoil
stockpile within 150 feet of the pile. These signs must be in place before
stockpiling begins and remain in place as long as the stockpile remains. The
stockpile will be seeded the first available seeding season, and have
containment ditches running around them as necessary to prevent undo water
erosion. Short-term stockpile volumes will be included in the Annual Report
for bond calculation purposes. Careful record-keeping will ensure that all

topsoil is accounted for.

Topsoil stockpiles kept in place for more than one year will be considered
long-term stockpiles. These stockpiles will be permitted and an identification
number will be assigned. Slopes will be graded to a maximum of 3H:1V. Signs
will be placed on all approaches to the topsoil stockpile within 150 feet of the
stockpile saying “Topsoil and the pile identification number.” These signs must
be in place before stockpiling begins and remain in place as long as the
stockpile remains. Containment ditches will be constructed around the
stockpile to prevent undo water erosion and permanent loss of topsoil.
WDEQ/LQD approved vegetation will be seeded as the first available seeding
season. Topsoil stockpile design parameters for each stockpile are provided in
Table MP.4-3.

MP.4.2.4 Stockpile Conservation and Erosion Control

Topsoil stockpiles will be designed and placed to minimize wind and
water erosion. Topsoil stockpiles will have associated sediment control
established in advance of construction. Topsoil stockpiles in place for more
than six months will be seeded with WDEQ/LQD-approved seed mixtures.
Containment ditches will be placed around the base of stockpiles when
necessary to prevent loss of topsoil. Stockpiles will not be placed in natural or
man-made drainages. Vehicles and equipment will not be allowed to drive on

topsoil stockpiles. The material will not be handled when it is excessively wet.
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RAMACO Brook Mine

Topsoil will be segregated from overburden and other unsuitable materials

such as trees and large rocks.

MP.4.3 Overburden

The overburden assessment is contained in Appendix DS5. Refer to
Appendix DS for a detailed description of overburden material. As required by
WDEQ/LQD additional overburden suitability samples and analysis will be
conducted prior to mining related disturbance. Sampling frequency will consist
of at least one sample at both ends of a trench and at least one sample every
1,500 feet of trench length.

MP.4.3.1 Overburden Removal Methods

Overburden removal begins after topsoil has been stripped and
stockpiled. Overburden will be removed through the process of drilling,
blasting, loading, and hauling. Standard drilling and blasting methods will be
used. The drilling and blasting process is described in detail in Section MP.14.
Due to frequent moving requirements, front-end loaders will be used to load
the blasted overburden material into haul trucks. The trenches are located in
relatively low strip ratios to minimize the amount of overburden requiring
movement to expose the coal seam to allow for highwall mining. Overburden
will generally be hauled along the trench floor from the excavation area to the
location of the last highwall mining activities. When the volume of excavated
overburden exceeds that which can be backfilled behind the highwall mining
activities, overburden will be stockpiled. Overburden materials will not be
placed or allowed on to native topsoil during overburden removal operations.

MP.4.3.2 Overburden Removal Sequence

The overburden removal sequence is shown on Exhibit MP.4-4. This
exhibit shows overburden removed for trenches and surface mine areas.

MP.4.3.3 Compaction and Stabilization

Overburden will be compacted through heavy equipment traffic.
Operating history in the Powder River Basin area has indicated that stability is
achieved in the spoil through heavy equipment traffic without any special
compaction efforts.
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MP.4.3.4 Volumetric Analysis

Table MP.4-4 presents the overburden mass balance for the life of mine
while Table MP.4-5 presents the overburden stockpile summary. The
overburden thickness is shown on Exhibit D5-4, Exhibit 1. The surface mining
has an average strip ratio of 2.0:1 bank cubic yards of overburden per ton of
coal removed (bcy/t). The average strip ratio is 10.5:1 bcy/t for the trench cuts.

No strip ratio is calculated for highwall mining.

A swell factor of 16 percent was assumed for the Brook Mine and is
taken from the Standard Handbook of Civil Engineers. Table MP.4-9 lists
typical swell and load factors of materials. Using this swell factor, postmining
contours were developed. Subsequent calculations using the postmining pit
volume and available backfill material were run to adjust and verify the
postmining contours. The mine will monitor the backfilling operation to
compare bank volumes with backfilled volumes, and also to determine the
amount of settling as a function of time. The mine will also establish a system
of bench marks, or other suitable reference points, on the reclaimed surfaces in
order to determine if uneven settling is occurring. Within 12 months after an
area of at least 120 acres in surface area has been rough graded to final design,
the mine will evaluate the swell for the backfill. If the swell significantly differs
from the anticipated swell factors, the postmining topography will be revised.
Revising the postmining topography will not require a permit revision to the
Reclamation Plan unless the revised postmine topography differs from the
approved topography by 20 feet or greater. Data collected from the monitoring
programs will be submitted to WDEQ/LQD in the Annual Report.

MP.4.3.5 Stockpiles

Standard procedures for overburden handling are outlined in
WDEQ/LQD R&R Chapter 4, Section (2)(c)(xi). Overburden stockpiles will be
segregated from all topsoil and subsoil materials. Overburden stockpiles will
be placed to facilitate reclamation activities. Overburden stockpiles will avoid

obstructing ephemeral, intermittent, and perennial drainages to minimize loss
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by water erosion. Overburden stockpiles will only block ephemeral drainages if
runoff control and sediment control measures are made and approved by
WDEQ/LQD. Any overburden materials determined to be unsuitable, as
discussed in Section MP.4.6, will be stored in separate stockpiles from suitable
materials. Overburden determined to be suitable as a topsoil substitute will be
segregated from topsoil and overburden piles and shall be identified as
substitute material by signs no more than 150 feet from the stockpiles of
substitute material. Material from temporary stockpiles will be placed as soon

as possible in accordance with the Reclamation Plan.

Temporary overburden stockpiles will be in place less than a year.
Stockpiles will not be placed on slopes that exceed 20 degrees; or with proof
that the factor of safety of the stockpile stability will be greater than 1.5, and
approved by WDEQ/LQD. The side slope of temporary stockpiles will be the

natural angle of repose.

Overburden stockpiles in place longer than a year will have additional
measures made to ensure stability such as benching. The locations of
proposed longer term stockpiles are shown on Exhibit MP.4-3. The locations
will be on moderately sloping and naturally stable areas. The side slopes will

be the natural angle of repose.

MP.4.4 Coal

Coal targeted by the Brook Mine operation primarily exists in the Fort
Union Formation, Tongue River Member. The Carney Seam is the base of the
Tongue River Member. Below the Tongue River Member is the Fort Union
Formation, Lebo Shale Member. The coal of the property is sub-bituminous in
rank. The coal has typically low sulfur and high moisture content. The coal
seams are characterized as single-bench coal horizons with little in-seam
parting material. Coal seam thicknesses vary from 1 foot to 20 feet. Geology is
discussed in detail in Appendix DS. Figure MP.4-1 is a generalized schematic
of the stratigraphic section.

October 2015 MP-20

RECD JANW 22,2016

v S8

PR

.
DEQNS7

DEQ 12-034
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MP.4.4.1 Reserves
At the Brook Mine, reserves can be split into several categories. Table
MP.4-6 breaks the coal reserves down by seam. The coal seams targeted at the

Brook Mine are: Monarch, Upper Carney, Lower Carney, Carney, and Masters.

MP.4.4.2 Removal and Recovery

Exhibit MP.4-1 displays the coal removal sequence for the life of the mine.

Coal will be removed from the trenches excavated to prepare for the highwall
mining; from the highwall mining tunnels; and from surface mining. Any
seams greater than 4 feet in thickness encountered during either trench
mining activities or surface mining activities will likely require drilling and
blasting to induce breakage of the coal prior to removal. The coal will be
crushed using portable in-pit crushers, and screened to ensure consistency. It
will be loaded using a front-end loader with a coal bucket. The front-end
loader will load the coal into trucks. The trucks will haul the coal offsite. Any
coal not immediately hauled from the site will be temporarily stored in the pit.
It is assumed the mineable recovery efficiency for surface area mining and
trench mining will be ninety percent. The process flow diagram for surface

mining is shown on Figure MP.4-2.

In the highwall mining operation, coal will be recovered by a remote-
controlled continuous miner and conveyor system. A variety of cutting heads
can be used with the continuous miner depending upon the thickness of the
coal seam. The recovery efficiency for the highwall mining operation is
assumed to be forty to sixty-five percent. Recovery efficiency for highwall
mining is dependent upon seam thickness and reserve area. Recovery
efficiency for highwall mining is reduced from surface mining because
protective web pillars of coal are left in place between each tunnel to support
the overburden. The process flow diagram for highwall mining is shown on

Figure MP.4-3.
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RAMACO Brook Mine

MP.4.5 Other Minerals

Scoria is the only other mineral anticipated to be recovered at the Brook
Mine. Scoria is created when a coal seam burns underground and the heat
from the burning coal bakes the minerals and rocks above the coal. The
baking results in an erosion-resistant, natural brick-like material. A majority
of the Monarch seam is burnt, which led to the formation of scoria. Scoria will
be used as a base or sub-base material for roads. Scoria will be obtained from
Taylor Quarry (Permit No. SP-757). The Taylor Quarry Permit Boundary is
located within the proposed Brook Mine Permit Boundary see Section 22 for

the discussion of the dual permitted use.

MP.4.6 Unsuitable Overburden Materials

Sampling procedures will be performed at the Brook Mine to ensure that
overburden materials that exhibit toxic-forming or acid potential
characteristics will be separated from plant growth media. Such overburden
materials are considered unsuitable for revegetation purposes. WDEQ/LQD
specifies specific constituent concentrations in soils that deem the soils
unsuitable. The following subsections discuss the manner in which unsuitable
overburden materials will be identified and isolated from plant growth media,
ephemeral drainages, permanent impoundments, and 100-year flood plains.

MP.4.6.1 Overburden Sampling Program

Overburden quality sampling was conducted at the Brook Mine during
baseline investigations. These baseline studies were discussed in Appendix DS5.
Any additional overburden quality sampling will be submitted to WDEQ/LQD
in the mine’s annual reports. Table MP.4-7 lists constituents and the
concentrations, levels, or properties of these constituents that make
overburden materials unsuitable for revegetation purposes.

During mining operations, an overburden sampling program will be used
to identify the presence of unsuitable material. The sampling program will
include one drill hole sample taken every 40 acres (16 sample locations per
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square mile) within areas where surface operations will cause removal of
overburden down to the level of the coal seam to determine if mining operations
will encounter unsuitable materials when overburden are excavated. If an area
of unsuitable material is encountered during this sampling program, then

additional holes will be drilled to delineate the zone of unsuitable material.

Samples will be taken and analyzed for each 40-acre sampling unit
(WDEQ/LQD, 1994). Samples will be obtained by using a drill rig to sample
the overburden directly in front of the advancing face of the mine area.
Samples may also be obtained from developmental drilling. For cored drill
holes, a sample will be obtained to represent each 10 feet of overburden depth.
Drill holes where chip samples are collected, a composite sample for each S feet

of overburden will be collected.

Each sample will be analyzed for the constituents listed in Table MP.4-7.
WDEQ/LQD Guideline Number 1 lists the recommended procedures for
analyzing soils and overburden. Should any strata be considered unsuitable
based upon the criteria, overburden stripping and backfilling operations will
then be scheduled so that the identified unsuitable strata are not placed in the
uppermost four feet (rooting zone) of the final backfill thickness; not within six
feet of the spoil surface beneath ephemeral channels; and not within 10 feet of
the spoil surface beneath permanent impoundments or major channels and

their 100-year floodplains.

Baseline data will be used as a general guide to locations and suspect
strata for the overburden sampling program. The primary purpose of
overburden sampling is to further delineate suspect strata and supplement
baseline data. Based on the baseline investigations presented in Appendix D5,
it is anticipated that no unsuitable overburden will be encountered. If
unsuitable overburden materials are encountered, they will be immediately
placed outside of the aforementioned zones during ongoing reclamation
activities or stockpiled for future placement to ensure that the materials won’t

be placed within the aforementioned root zones, drainages, and floodplains.
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RAMACO Brook Mine

MP.4.6.2 Backfill Sampling Program

The quality of the replaced backfill will be monitored prior to the
replacement of topsoil to ensure that unsuitable materials have been
successfully excluded from the surface four feet of backfilled overburden for
uplands, six feet for ephemeral channels, and 10 feet for permanent
impoundments or major channels and their 100-year floodplains. Sampling
will include the collection of two composite samples taken over a depth of four
feet (0-2 foot and 2-4 foot intervals), with the sampling grid set on S00-foot
centers. The total depth of suitable material in stream channels and
impoundments will be sampled by 2-foot increments in the first four feet, and
3-foot increments for any sample depths greater than four feet. The samples
will be analyzed for the constituents mentioned in the previous section, and
according to the methods listed in WDEQ/LQD Guideline Number 1.

If any spoil located in the surface four feet of the backfilled spoil, or
within the other critical depths described previously, is found to exceed the
suitability limitations in Table MP.4-7, an enhanced sampling program will be
implemented to determine the extent of unsuitable material. The enhanced
sampling program will collect additional samples using a 100-foot grid
radiating away from the hole where unsuitable materials were found until the
extent of the unsuitable materials can be determined. A mitigation program
will be implemented to treat the unsuitable material in-place, cover the
material with sufficient suitable material to bring the depth into compliance, or
remove the unsuitable material and replace it with a comparable amount of
suitable backfill material. Following mitigation, the sampling and analysis will
be repeated to assure the mitigation was successful.

The results of the overburden sampling and backfill sampling programs
will be included in the annual report to WDEQ/LQD. Details reported will
include the following:

1. The location of the overburden and backfill sampling sites,

2. The lithology of the overburden at the sampling site, and
3. The results of all chemical and physical analyses run on the samples.

MP.4.7 Spoil Backfilling
Spoil backfilling will occur progressively during mining to reduce the

time required for final reclamation, and to return the land to more natural
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topography in an expedient manner. The spoil backfilling sequence is shown
on Exhibit MP.4-5. Spoil will be backfilled primarily within the trench from
which it was originally removed and/or in areas in which the spoil has similar

characteristics to the surrounding material.

Using WDEQ/LQD’s recommended calculation in the Coal Standard
Operating Procedure (SOP) 3.1 (March 1998), the Brook Mine is considered an
Approximate Original Contour (AOC) mine. The Brook Mine’s volume
replacement ratio has been calculated at 1.03. The calculations to determine

this ratio are shown in Table MP.4-8.

Postmining topography (PMT) is discussed in the Reclamation Plan, and
is illustrated on Exhibit RP.3-1. The PMT was developed to conform to the
postmining land use plan, to facilitate natural drainage, to be erosionally stable,

to be physically stable, and to blend with the natural topography.

MP.5 MINING HYDROLOGY
Premining hydrology is described in detail in Appendix D6. The following

subsections describe hydrology during mining activities at the Brook Mine.

MP.5.1 Surface Drainage and Erosion Control Plan

Surface drainage plans have been prepared so that runoff from disturbed
lands passes through sedimentation controls before being discharged in the
Tongue River, Goose Creek, or undisturbed portions of Slater Creek, Hidden
Water Creek, and East Fork Early Creek. Runoff from disturbed lands will be
treated by sediment control measures before leaving the permit area. Reservoir
sizes will be minimized by, where practical, conveying undisturbed runoff away
from disturbed areas. Exhibit MP.5-1 shows the hydrologic control plan.
Erosion from small areas will be controlled using alternative sediment control
measures (ASCMs) as discussed in Addendum MP-1. In addition to ASCMs,
mine trenches will also serve as sediment control. The locations of ASCMs and
the appropriate type used according to conditions, as well mine trench
locations are shown on Exhibit MP.5-1. As per Guideline Number 15, ASCMs

will not be used as the primary form of sediment control for drainage
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RAMACO Brook Mine

from facilities areas, coal stockpiles, mine pits, and other forms of process
water within one half of a mile of channel distance from Class 1 or Class 2
streams, which include the Tongue River and Goose Creek. Exhibit MP.5-1
shows the half-mile buffer from the Tongue River and Goose Creek in which
ASCMs will not be used as the primary sediment control.

As stated in Addendum MP-1, ASCMs with drainage areas of greater than
30 acres will require additional design information submitted to WDEQ/LQD,
as specified by Guideline Number 15. Any ASCMs with drainage areas greater
than 30 acres are shown with the associated drainage areas on Exhibit MP.5-1.
If any ASCMs have drainage areas of greater than 30 acres, the designs are
provided in Addendum MP-2. According to Guideline Number 15, any ASCMs
that drain to large receiving streams with a drainage area of greater than 1.0
square mile, additional monitoring will be required to include one, or both, of
the following:

a. Repeat surveys of representative permanently benchmarked
stream channel cross sections located within the disturbed
reach of the channel and continuing into the receiving stream
channel.

b. Upstream and downstream sediment yield monitoring stations.

For ASCMs that drain to large receiving streams such as Slater Creek, the
Tongue River, or Goose Creek (providing the ASCMs are further than a half-
mile from the Tongue River or Goose Creek), RAMACO commits to monitoring
the stream channel cross sections or having upstream and downstream
sediment yield monitoring stations to ensure the ASCMs are functioning
properly.
MP.5.2 Sedimentation and Wastewater Impoundments

Sediment and wastewater impounds at the Brook Mine will be designed
as described in the following subsections that describe the typical design
criteria and construction standards for sediment and wastewater
impoundments. The designs for sedimentation and typical wastewater
reservoirs required for mining operations within five years of ensuing
operations are provided in Addendum MP-2. The locations of sedimentation
impoundments in relation to the permit area are shown on the hydrologic
control plan in Exhibit MP.5-1. The location for the wastewater impoundment
is not shown on Exhibit MP.5-1 and has not been determined yet, but the
typical design is shown in Exhibit 12 in Addendum MP-2.

MP.5.2.1 General Design Criteria
The designs of sedimentation and wastewater reservoirs are based on the
following criteria:

e WDEQ/LQD regulations, WDEQ/WQD regulations, Office of Surface
Mining (OSM) regulations, and Wyoming State Engineer’s Office (SEO)

regulations.
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e Provide the required storage volume to contain the runoff volume from
the 10-year, 24-hour precipitation event and three years of sediment
accumulation. If the reservoir is associated with a discharge permit
(the storage volume is not categorically required to contain the 10-
year, 24-hour event), any storm smaller than the 10-year, 24-hour
event resulting in discharge must attain either the Total Suspended
Solids effluent limits or the Total Settleable Solids effluent limits
(WDEQ/LQD 2003).

e Provide an emergency spillway that is capable of safely passing the
peak discharge from a 25-year, 6-hour precipitation event
(WDEQ/LQD, 2003).

Maintain a minimum of 1.5 feet of freeboard.

e Trap the sediment as near the source as possible.

Bypass surface runoff from undisturbed areas to avoid contamination
from disturbed areas where practical.
Minimize the number of reservoirs which receive mine pit water.

e Segregate sewage from industrial pit water.

Demonstrate that wastewater ponds cause no impact to groundwater
and/or line wastewater ponds and institute a monitoring regime to
reduce the impact to groundwater (WDEQ/LQD, 2003).

Runoff hydrographs for reservoir design are generated using rainfall
runoff models based on Soil Conservation Service (SCS) triangular hydrograph
methods. Precipitation duration-frequency information used is shown in Table
D6.1-4. Versions of the Universal Soil Loss Equation (USLE), and an
appropriate sediment delivery ratio, are used to determine sediment
accumulation. Reservoirs are designed to settle out sediment by gravity
separation. Stored water may be used for dust suppression.

MP.5.2.2 General Construction Standards

Topsoil will be removed from the sediment storage level and dam foot
print and stored in topsoil stockpiles prior to construction of reservoirs.
Suitable fill material for embankments will generally be obtained by excavating
within the reservoir basin and/or facilities area. Fill will be free of all vegetative
matter, trash, and frozen soil. Suitable material for earth-fill embankments
consists of the following:

e materials of relatively low compressibility and low permeability,

e no rocks larger than 6 inches within 5 feet of the interior slope

surface of the embankment,

e rocks larger than 6 inches, but smaller than 12 inches in the largest
dimension, may occur in the remainder of the embankment if their
overall volume is less than 25% of the total volume, and

e embankment faces and surrounding areas will be vegetated unless
riprapped (WDEQ/LQD, 2003).

The embankment, its foundation, and its abutments will be designed to
be stable. The fill material will be compacted at optimum moisture content
until a specified soil density is achieved. Anti-seep collars or seepage control
NG 2 / 095 MP-27
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RAMACO Brook Mine

drains will be provided around pipe spillways to avoid piping (WDEQ/LQD,
2003).

Reservoirs will be inspected during construction by a professional
engineer (P.E.) registered in the state of Wyoming. A post-construction P.E.
certification must be on file at the mine site. If the P.E. determines the
reservoir was constructed according to the original designs and follows prudent
engineering practices, an as-built engineering drawing is not required. If the
post-construction inspection determines the reservoir was not constructed
according to the original P.E.-certified designs, the P.E. must determine if the
difference is within prudent engineering practices. If this is the case, a simple
post-construction P.E. certification statement is adequate. Should post-
construction deviations exceed normal engineering practices, P.E.-certified as-
built drawings will be required. The as-built drawings will then replace the

original designs via the WDEQ/LQD revision process (WDEQ/LQD, 2003).

MP.5.3 Flood Control

Flood control structures have no sediment control or process water
functions. They receive no waters from lands disturbed by mining activities.
According to WDEQ/LQD Guideline Number 13, flood control structures are
not required by LQD or WQD statutes, and therefore have no specific design
standards. Flood control structures are only required to be designed with
current and prudent engineering practices. Topsoil protection, road
construction, and design criteria will be incorporated in the Permit to Mine.
Topsoil will be salvaged below the high water line (WDEQ/LQD, 2003). The
mine may request to salvage topsoil to the normal water line when water is

held above the normal water level for less than 30 days.

Flood control reservoirs will be designed for appropriate precipitation
events based on their expected lifespan and other risk factors. Should a flood
control reservoir be used for sediment control, all regulations regarding
sediment control structures will apply (see Section MP.5.2). The reservoirs will

be dewatered following significant runoff events to maintain the desired flood f,.»;{gc}‘éﬁ/?;;‘
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capacity. The water may be used for dust control and other purposes within
the mine area, or captured in pit sumps and pumped to sedimentation
reservoirs for treatment and discharge. Each reservoir will have an emergency
spillway capable of safely discharging the peak flow from a 25-year, 6-hour
precipitation event, unless the impoundment is completely incised. The
general construction standards for flood control reservoirs will follow those
outlined in Section MP.5.2.2 for sediment control reservoirs. Designs for flood
control reservoirs required within the five years of ensuing mining operations
are provided in Addendum MP-2. The locations of flood control reservoirs in
respect to the permit area are provided in Exhibit MP.5-1.

MP.5.4 Diversions

Diversions may be used to control runoff, prevent uncontaminated runoff
from entering disturbed areas, and prevent the flow of natural streams from
entering the trenches or pits. The reasons for using diversions include
controlling water pollution; controlling unnecessary erosion; protecting the on-
going operation; and protecting the water rights of downstream users.
Diversions will be designed to assure public safety, prevent material damage
outside of the permit area, and minimize adverse impacts to the hydrologic
balance. Any permanent diversions of intermittent and perennial streams will
be designed to be erosionally and geomorphically compatible with the natural
drainage system. Permanent diversion designs will be certified by a P.E. All
currently planned diversions within the Brook Mine permit boundary are
temporary. Whenever diversions are no longer needed for the original purpose,
the diversion will be removed and the disturbed land will be regraded and
revegetated (WDEQ/LQD, December 2012). Diversions will be designed for a
minimum flow from the 2-year, 6-hour event (see Appendix D6 for precipitation
duration-frequency values specific to the Brook Mine). However, WDEQ/LQD
Guideline Number 8 recommends that the design flow for diversions be chosen
based on the diversion’s expected lifetime. Table MP.5-1 lists the
recommended event return period based on the expected life of the diversion.

Diversions with a design life greater than a 20 years but not permanent, the
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RAMACO Brook Mine

mine will submit design methodology, criteria, assumptions, and calculations.
The erodibility of channel materials will be evaluated. If the design life is less
than 20 years, the mine will demonstrate that the design discharge will not
exceed permissible velocities (WDEQ/LQD, 2005). Permissible velocities are
5.0 feet per second (fps) in non-erosive material and 3.0 fps in erosive material.
Should velocities exceed the recommended velocities, diversions will be
protected or armored in various ways to prevent erosion of the channel. When
practical, a minimum velocity of 2.0 fps will be designed for to prevent
sediment deposition in the channel. According to WDEQ/LQD R&R Chapter 4,
Section 2(e)(iv), the steepest allowable sideslope is one-and-a-half horizontal to
one vertical (12H:1V) in soils or other unconsolidated material. However,
diversions will normally be designed with 3H:1V sideslopes to ensure structural
integrity. Diversions will typically be trapezoidal or triangular in cross-

sectional shape.

As presented on Exhibit MP.5-1, diversion ditches are planned for
Hidden Water Creek. As shown on this exhibit, all three diversions on Hidden
Water Creek will be needed for less than 2 years. The second diversion will
have an anticipated life of less than 6 months. Since these diversions are
required for such short periods they are designed accordingly. Also, it should
be noted that the native channel slope for Hidden Water Creek is approximately
0.01 ft/ft, there, obtaining non-erosive slopes for the diversion is almost
impossible, since the native slope produces erosive velocities. Exhibit MP.5-2
provides the designs for the diversions showing the plan, profile, and typical

cross section.

MP.5.5 Ditch and Culvert Design

MP.5.5.1 Collector Ditches

Collector ditches will be used to collect disturbed runoff and convey the
water to other sediment control structures. Ditches constructed in non-erosive
material will have a maximum design velocity of 5.0 fps. Ditches constructed

in erosive material will have a maximum design velocity of 3.0 fps. When
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practical, ditches will be designed with a minimum velocity of 2.0 fps to avoid
sediment deposition in the channel. The steepest allowable sideslope is

1%H:1V in soils or other unconsolidated material. However, ditches will

normally be designed with 3H:1V sideslopes to ensure ditch structural integrity.

The cross-sectional shape of collector ditches will be either trapezoidal or

triangular.

Collector ditches will be vegetated as much as possible. Topsoil will be
salvaged before constructing any collector ditch. At locations where maximum
allowable velocities will be exceeded, riprap or erosion control matting will be

used to line the channel.

MP.5.5.2 Bypass Ditches

Bypass ditches will be constructed, where practical, to divert runoff from
undisturbed areas away from disturbed areas. The design event for each ditch
will depend upon the anticipated life of the ditch, but will be no less than the
2-year, 6-hour event. Design velocities will match those for collector ditches
discussed in Section MP.5.5.1. Ditch sideslopes will be no steeper than
1%.H:1V according to WDEQ/LQD R&R Chapter 4, Section 2(e)(iv). Generally,
bypass ditch sideslopes will be designed at 3H:1V. Bypass ditches will be
either trapezoidal or triangular in shape. Bypass ditch designs will be

submitted to WDEQ/LQD prior to construction.

MP.5.5.3 Culverts

Culverts are designed to conform to the terrain, and to avoid
unnecessary disturbance. The design of culverts will help prevent erosion by
reducing the opportunity for ponding of runoff in unnatural and undesirable
areas, and to aid in natural drainage where mining activities have interrupted

flow.

Culverts will be designed to pass the design flood peak flow using the
head available at the entrance. The minimum design event for culverts will be

the 2-year, 6-hour event. However, culverts with longer lifespans will normally
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RAMACO Brook Mine

be designed for larger events. The general method for choosing the appropriate
design event will follow that outlined for diversions in Table MP.5-1. The
minimum culvert diameter suggested by WDEQ/LQD is 18 inches. When
appropriate, trash racks will be placed at or near the entrance of culverts to
prevent clogging (WDEQ/LQD, 2005). Culvert design parameters and locations
are shown on Exhibit MP.3-2.

The selection and design of culverts will be completed through numerous
computer runoff programs, culvert sizing utilities, and industry-accepted
design guidelines. The type of culvert will be selected based upon economics,
expected lifespan, and physical conditions. If flow velocites exceed those
discussed in the previous sections for ditches, additional protection measures
may be required to prevent erosion, such as riprap or erosion control matting.
Periodic inspection and maintenance of all culverts installed will take place in

order to ensure culverts are able to function properly.

MP.5.6 Impoundment Maintenance Plan

All total-containment impoundments (i.e., those designed to contain the
10-year, 24-hour event and not to spill) will be maintained with a minimum of
one year’s available sediment storage capacity and enough capacity to contain
the 10-year, 24-hour event’s volume. These impoundments will be equipped
with a 10-year, 24-hour event and sediment storage marker (staff gauge) to
signify when sediment must be removed or when the impoundment should be
dewatered. Sediment accumulation will be monitored on an annual basis as

per WDEQ/LQD rules and regulations.

If any of the inspections detailed in Section MP.5.7 find water and/or
sediment elevations which exceed the elevation of the 10-year, 24-hour event
and/or sediment storage marker in total containment ponds, the following
methods will be used to restore the 10-year, 24-hour event and sediment
storage capacity:

e Provide adequate detention for all impoundments receiving mine pit

pumpage to meet applicable effluent standards.
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RAMACO Brook Mine

e Dewater the 10-year, 24-hour volume from total containment
sedimentation reservoirs as soon as possible but not prior to the time
the discharge will comply with effluent standards.

e Sediment removed from impoundments servicing the mine facilities,
overburden stockpiles, or disturbed areas void of topsoil will be
disposed of in the highwall trenches or surface area mine pits or on
overburden stockpiles. Sediment removed from impoundments
servicing only topsoil stockpiles, undisturbed lands, or other topsoiled
areas will be salvaged for reuse if the material is found suitable. The
method used for removal of sediment from the impoundment will be
the most practical method available to minimize environmental
damage to surrounding areas.

e A written log documenting repairs made to impoundments will be filed
at the mine site and submitted in the Annual Report.

MP.5.7 Impoundment Inspection Plan
The following section addresses impoundment certification and

inspection procedures to be followed at the Brook Mine.

MP.5.7.1 Regulations
WDEQ/LQD regulations pertaining to impoundment inspections are
described in R&R Chapter 4, Section 2(g) (12/17/2012).

Impoundments requiring inspection by federal regulations will meet size
and other criteria of Title 30: Mineral Resources Code of Federal Regulations
(CFR) 77.216(a). Inspections of impoundments will conform to 30 CFR
77.216-3.

MP.5.7.2 Facilities

Facilities covered under this program include all impoundments
constructed during the entire mining operation. Also addressed under this
program are associated spillways, outlet facilities, flow monitoring equipment,

and associated ditches.

MP.5.7.3 Embankment Inspections
According to WDEQ/LQD R&R Chapter 4, Section 2(g)(iv), all

impoundments will be inspected annually after completion of construction and
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RAMACO Brook Mine

until final bond release or removal by a qualified registered professional
engineer in the state of Wyoming, or by a qualified professional specialist under
the direction of a qualified professional engineer. The individual(s) responsible
for inspecting the impoundments will be experienced in impoundment
construction and structural integrity. In addition, all impoundments will be
inspected during each of the intervening calendar quarters by a qualified
individual. A qualified person is defined as one trained to recognize specific
signs of structural instability and other hazardous conditions by visual

observation and, if applicable, to monitor instrumentation.

Should an impoundment meet the criteria of 30 CFR 77.216-3, all
impoundments will be inspected at intervals according to the MSHA-regulated
impoundment for signs of structural weakness or hazardous conditions. In
addition, all instruments will be monitored at intervals according to the MSHA-
regulated impoundment. These inspections will be conducted by a qualified
person. Conditions observed during inspections will be documented and kept
on file at the mine site. If any hazardous conditions are observed at an MSHA-
regulated impoundment, the conditions will be immediately reported to the

MSHA District Manager.

MP.5.7.4 Reporting

An Annual Inspection Report will be completed immediately following the
annual inspection and submitted to WDEQ/LQD as part of the Brook Mine
Annual Report. Additionally, a copy of this report and all of the following
observations during inspections will be kept on file at the Brook Mine office.
Each Annual Inspection Report will be certified by a registered professional
engineer, and contain the following information on each impoundment within
the Brook Mine permit area:

1. Existing and required monitoring procedures and instrumentation to

determine depth of water, existing storage capacity, and discharge
flow rates;

2. Elevation of the average and maximum depths of the impounded
water over the annual report period;
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RAMACO Brook Mine

3. Depth and elevation of any water impounded and existing storage
capacity with a comparison to the designed 10-year, 24-hour event
volume storage capacity for total containment reservoirs;

4. Aspects of the impoundment embankment that may affect its stability,
and results of any previous stabilization methods;

5. Condition of the internal embankment slope;
6. Status of erosion control measures;

7. Conditions of inlets and outlets of the impoundment describing any
hazardous conditions or maintenance items; and

8. A statement that the annual and quarterly inspections were
completed in accordance with the current WDEQ/LQD R&R Chapter
4, Section 2(g)(iv).

As stated in Section MP.5.7.3, quarterly inspections will be conducted for all
impoundments at the Brook Mine. The quarterly inspections will include the
following information:
1. Condition of the embankment with discussion of any observed
instability or hazardous conditions, if applicable;

2. Condition of internal slopes with regard to slope failure and erosion;

3. Conditions of inlets and outlets of the reservoir, and any maintenance
required; and

4. Depth of water in the impoundment (for use in determining average
depth of water for the annual reports).

The quarterly reports will be completed by a qualified inspector, and signed or
cosigned by the mine foreman, the assistant superintendent of the mine, the
superintendent of the mine, or the person designated by the mine as
responsible for health and safety at the mine. The quarterly inspections will be

retained at the mine site for WDEQ/LQD inspection purposes.

“Post-event inspections” will be performed after any significant runoff
(1.5 inches) event within 10 working days of the event. These inspections will

evaluate any potentially hazardous conditions as a result of the significant
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RAMACO Brook Mine

event, and will verify that the proper storage capacity is maintained. Post-
event inspections will use quarterly inspection criteria. Determination of a

“significant runoff event” will be made at the discretion of mine personnel.

As specified by WDEQ/LQD regulations, inspections will be performed
during and after construction of any new impoundments, or during changes to
existing impoundments. These inspections will be conducted by, or under the
supervision of, a registered professional engineer to ensure that the
construction is in compliance with WDEQ/LQD regulations and WDEQ/WQD

effluent limitation standards.

After the post-construction inspection, a registered professional engineer
will certify that the impoundment has been constructed according to the
designs and plans approved by the WDEQ/LQD. This will occur immediately
(typically within 30 days) of completion of construction, and prior to the
impoundment receiving disturbed area runoff or pumped water. If the
impoundment has not been constructed according to the certified designs, the
professional engineer will decide if the changes were made within current,
prudent engineering practices. If this is the case, a simple post-construction
certification statement by the professional engineer is adequate. If significant
changes have been made to the impoundment which exceed current, prudent
engineering practices, the professional engineer will also include with the post-
construction certification as-built drawings detailing the changes (within 60
days of completion of construction). Reports detailing the construction
inspections will be retained at the Brook Mine office and included in the Brook

Mine Annual Report.

If any inspection finds water or sediment elevations which exceed the
designed volumes, and thus decreases the impoundment stability or efficiency,
the impoundment will be dewatered or excavated as described in Section
MP.5.6.
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RAMACO Brook Mine

MP.5.7.5 Hazardous Conditions

Rigid criteria for determining when conditions are hazardous cannot be
defined because safety must be evaluated by considering the conditions at each
site, and specific factors involved. Effectively evaluating the specifics of each
site will be accomplished through employment of competent, experienced
personnel that can recognize the difference between hazardous and

nonhazardous conditions.

When a condition develops which the inspector considers hazardous to
the stability of the embankment, a foreman or superintendent will be
immediately notified through the most expedient method. The foreman,
superintendent, or mining engineer will personally inspect the hazardous
condition and advise the General Mine Manager of remedial measures. In the
absence of a foreman, superintendent, or mining engineer, the inspector will

contact the General Mine Manager directly, and recommend corrective action.

When a hazardous condition is thought to constitute an ‘immediate
hazard to life or property, evacuation of the affected area will be initiated
immediately by the inspector or supervisor available. The most immediate
concern will be with the safety of mining personnel in the affected area. If the
situation is considered hazardous to any downstream property owners, the
appropriate authorities or property owners will be notified immediately. In
addition to these procedures, WDEQ/LQD will be notified within 5 days

following the recognition of a hazardous condition.

Permanent corrective measures will be initiated as early as possible.
Plans will be submitted to the WDEQ/LQD, WDEQ/WQD, and the Wyoming
SEO prior to initiating corrective measures for any enlargement, reduction in
size, reconstruction, or other modification of embankments, unless the
modification is necessary to eliminate an emergency condition constituting a
hazard to public health, safety or the environment. If any hazardous
conditions are observed at an MSHA-regulated impoundment, the conditions

will be immediately reported to the MSHA District Manager.
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RAMACO Brook Mine

MP.5.7.6 Diversions and Ditches

The inspection frequency for diversions and ditches will be at least twice
a year, with additional unscheduled inspections after every storm that
produces runoff. The inspection will be performed in sufficient detail to
determine that the ditches are functioning as intended, and that no severe
erosion is occurring; that the drop structures or riprap areas are functioning
properly; and that the ditch capacity has been maintained.

MP.5.8 Mine Pit Dewatering Plan

During the mining operation, groundwater inflow and surface water
entering the pit will be treated within the trench. Any water in contact with ore
is effectively wastewater and will be treated prior to discharge.

A sump will be located in the pit bottom to collect groundwater inflow
and surface runoff entering the pit. A pump located in the sump will operate to
dewater the pit. The pump will be sized to dewater the maximum pit volume
following the 10-year, 24-hour precipitation event within approximately 7 days
of the event occurring.

Pit sumps are considered to be wells by the Wyoming SEO, and therefore
each sump requires its own groundwater permit. The permits and their
current locations will be available for review at the mine site.

Approximations of groundwater inflows over the course of mining were
obtained from the groundwater model. A table is provided in the groundwater
model report that approximates the pit inflows. The groundwater model report
is provided in Addendum MP-3. It is assumed these inflow rates are the rates
the mine will need to dewater the pits. The highest dewatering rate according
to the groundwater model will be approximately 75 gallons per minute (gpm).
The lowest dewatering rate will be less than 1 gpm (approximately 0.3 gpm).

If any adjudicated water rights are determined to be effected by the
dewatering process of the Brook Mine, that water right will be replaced with a
water source of similar quantity and quality as required by Wyoming Statute §
35-11-415(b)(xii), until such time that the original surface water right’s
functionality is restored.

MP.5.9 Dewatering Wells

A premine dewatering program may be implemented to reduce or nearly
eliminate the inflow of groundwater into the excavation area during mining
operations to ensure continuity and efficiency of such operations, and to
safeguard highwall stability and safety. Dewatering wells will be installed

ahead of the mining operations at a distance designed to maximize the
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RAMACO Brook Mine

drawdown of the coal seam’s potentiometric surface at the active pit. The
groundwater drawdown analyses performed for the coal seam aquifer as a
result of pit dewatering and mining are not expected to be unlike lowering the
potentiometric surface prior to mining by means of a groundwater dewatering
well field. In effect, the drawdown extent would not differ, although the timing
at which the drawdown occurs may actually be somewhat sooner than
predictions performed without the use of premine dewatering wells.

A premine dewatering plan will be evaluated if necessary and as needed.
The location of each dewatering well will be determined to obtain maximum
interference with adjacent wells to efficiently lower the coal seam’s (and/or
underburden’s) potentiometric surface at the pit with a minimum rate of well
discharge. It may become necessary to add or subtract wells and adjust
pumping rates in response to actual conditions once mining activities have
begun and the results of the dewatering program are observed.

Groundwater that will be pumped from the dewatering wells, and the
residual inflow to the pits that is collected in sumps and removed by sump
pumps, will be used for dust suppression and/or routed to sedimentation
ponds. Currently, all water is intended to be used, and discharge from the
permit area is not anticipated. It is anticipated that the quality of the
groundwater removed for dewatering will be similar to that of the established
baseline as discussed in Appendix D6. As discussed in Appendix D6, the water
quality in the coal can be somewhat variable. This is attributed to the strike
and dip of the coal, the presence of faults, the location of coal recharge areas
next to outcrops, and the transition of coal aquifers from confined to
unconfined. However, even with the variability in water quality (which can be
observed in Appendix D6), there are no constituents that are expected to pose a
concern during dewatering and potential contact with the surface when used
for dust abatement or other industrial purposes. The groundwater within the
permit area is suitable for livestock watering according to WDEQ/WQD Rules
and Regulations Chapter 8. During mining operations, RAMACO will monitor
the water quality to confirm it matches the trends observed during baseline
studies and to ensure that there are no constituents of concern that could

cause issues while dewatering the mine pits into potential surface containment.

The basic construction of the dewatering wells will be similar to that of
the coal monitoring wells, although well casings will likely be 5-inch PVC. The
total depths will equal the depth to the base of the coal seam, and the
perforation interval will be from the top of the coal seam to the base of the coal
seam. Perforations will likely be 0.020 inch factory saw slots, and an 8-12 size
sand pack will be provided around the entire perforation interval.
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RAMACO Brook Mine

The dewatering field will be installed similar to developmental drilling
sites. Whenever possible, wells will be accessed over native ground, and
construction of roads will be avoided to minimize environmental effects.
Similarly, drill pads and mud pits are not generally constructed. If either of
these structures is needed, the topsoil will be salvaged from the site prior to
construction. If roads are deemed necessary, approximately 6 inches of the
surface topsoil will be windrowed to the protected side of the roadbed. Drilling
will be conducted by a truck- or track-mounted rotary drill rig. Excess non
carbonaceous drill cuttings will be spread to a depth of less than one inch, or
removed from the site. All excess carbonaceous drill cuttings will be removed
from the site or placed in the pit. Drilling fluid will be minimized where
possible and fluid collection points will be diluted by final wash down
operations at each site. If necessary, disturbed areas will be scarified and
seeded within one year using the seed mixtures described in the Reclamation
Plan. Access ruts will be scarified and seeded if, after one season, vegetation
has not naturally been reestablished. The minimum amount of stripping
necessary to develop the field, including well sites, pipelines and access
corridors, will be conducted so that the potential for erosion is minimized. If
topsoil removal is necessary, the stripping will be conducted as discussed in
Section MP.4.2. Appropriate sediment control will be utilized during and after

construction.

Prior to initiating a dewatering plan, WDEQ will be notified by a letter
describing the plan, including the number of wells, well construction details,
well types (i.e. active or passive), and anticipated total production. A map will
be included showing the locations of the wells, access corridors, and pipeline
routes. The dewatering activities will be summarized in the Annual Report
including a map showing the location of the wells. The annual report bond
calculations will also be updated to reflect the abandonment of these wells.
Abandonment procedures for dewatering wells that won’t be mined out will be
similar to those for monitor wells (monitor well reclamation is described in

Section MP.9).
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RAMACO Brook Mine

The appropriate SEO permits will be obtained for the wells included in
any dewatering program initiated by the mine.

MP.6 PROBABLE HYDROLOGIC IMPACTS

MP.6.1 Surface Water

The impacts to surface water at the Brook Mine will be considerably less
than those of a conventional surface, or strip, mine in the Powder River Basin.
As previously discussed, the highwall mining operation will open trenches from
which the highwall continuous miner will extract coal from underneath the
undisturbed overburden. Therefore, this method of mining leaves a majority of
the surface undisturbed. With a majority of the surface undisturbed, runoff
characteristics, infiltration, sediment yield and geomorphology will remain
unchanged in most of the watershed. However, some temporary surface water
impacts will likely occur in response to the trenches and the limited areas of
surface mining, as can be seen on Exhibit MP.1-1. During any case in which
sediment transport is expected, the Universal Soil Loss Equation (USLE)
(Wischmeier & Smith, 1978) will be used to quantify sediment yield. Table
MP.6-1 tabulates the estimated soil erodibility (K) factors for each soil type
presented in Appendix D7 for the Brook Mine Permit Area. The following text
discusses the potential impacts to surface water from the operations at the
Brook Mine, and the manner in which these impacts will be mitigated. Exhibit
MP.5-1 shows the hydrologic control plan.

As seen on Exhibit MP.1-1, the first trench (TR-1) will be mined in
Sections 15 and 22, TS7N, R84W near the confluence of Goose Creek and the
Tongue River. In addition, facilities level disturbance will also occur throughout
this area. This trench will be located in surface that drains both to Goose Creek
and the Tongue River. It will have no impact on the channel geomorphology of
either Goose Creek or the Tongue River. Minor surface disturbance will occur,
and little runoff will enter the trench since the trench is oriented near the
upper divide of minor drainage areas. However, the Big Horn No. 2 Reservoir
(SEO Permits P9257R and P10952R) and Big Horn No. 14 Reservoir (SEO
Permit P8478R) will be disturbed by facility disturbance. These will be
reclaimed as specified in the Reclamation Plan.

Three trenches (TR-2, TR-3A, and TR-3B) will be mined in the second
and third years along Hidden Water Creek. The trenches will be oriented
parallel to the flow in Sections 9 and 15, TS7N, R84W. Streamflow from
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RAMACO Brook Mine

Hidden Water Creek will be controlled to avoid contact with the trench mines
as much as possible through the use of a diversion ditch. This diversion ditch
will be designed as discussed in Section 5.4. This ditch will maintain flow, and
will minimize impacts to the geomorphology of Hidden Water Creek. Any
surface runoff to come in contact with mining disturbance will be treated in the
pits or retained in sedimentation control structures in the vicinity of Hidden
Water Creek to meet water quality standards before being discharged from the
Permit Area. The appropriate WDEQ/WQD discharge permits will be obtained
prior to the discharge of any water.

In the fourth and fifth years, mining occurs east of the Slater Creek
watershed and west of the Hidden Water Creek watershed. Mining will occur
primarily in minor drainages of the Tongue River in Sections 8, 17, and 18,
TS7N, R84W, as seen on Exhibit MP.1-1. Trench cuts (trenches TR-4 and TR-5)
will primarily be oriented perpendicular to the flow path of the minor Tongue
River drainages. The trenches will capture runoff in these ephemeral drainages.
Due to the short life span of trench’s (<3 yrs) peak flow rate from 10-yr, 24-hr
precipitation events will be used when designing the pit drainage plan. Though
flow to the Tongue River from precipitation events and snowmelt could be
reduced slightly, the change will be minimal due to the ephemeral nature of the
drainages and the short period of time that the trenches will be open. The
trenches will be located near the upper reaches of the minor drainages.
Therefore, the majority of the minor drainages in this area will remain
unaffected by mining activities. As previously discussed, any runoff coming
into contact with mining activities will be captured in a sedimentation
impoundment or ASCM to meet water quality standards prior to discharge from
the Permit Area. The appropriate WDEQ/WQD discharge permits will be
obtained prior to the discharge of any water. Minimal, if any, changes will be
made to infiltration in this area. Ground cover will only be altered in the area
of the trench. The geomorphology of these ephemeral channels will not be
altered significantly. The open trench will be promptly backfilled behind the
ongoing highwall mining activities.

In the sixth through tenth years, surface disturbance will primarily occur
in the Slater Creek drainage, as shown on Exhibit MP.1-1. One trench (TR-6)
will be oriented parallel to Slater Creek’s flow in Section 18, TS7N, R84W. This
trench will capture some runoff from minor tributaries of Slater Creek, which
will tend to attenuate flows to Slater Creek and reduce the total runoff volume.
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RAMACO Brook Mine

To the west of Slater Creek, a surface mine (SM-1) will target the Monarch
Seam in Section 13, TS7N, R85W. A trench (TR-7) will also be in close
association with the surface mine. Both will be near the top of a hill near a
drainage divide and will have little impact on the hydrologic balance other than
water which is captured directly during precipitation events. Another trench
(TR-8) will be oriented parallel to Slater Creek’s flow nearer the channel bottom
in Sections 11, 12, and 13, TS57N, R85W, but still outside of the Slater Creek
channel. This will only obstruct a moderate amount of runoff in the Slater
Creek drainage. Slater Creek will still flow naturally around all of the trenches.
Measures will be taken to ensure that the trench is protected from storm event
flows in the Slater Creek channel. During mining, runoff from the undisturbed
portions of the Slater Creek watershed will be diverted from mining activities as
much as possible to avoid contamination. Sedimentation impoundments will
capture runoff that has come in contact with mining activities, and will treat
the water to meet water quality standards before discharge. The appropriate
WDEQ/WQD discharge permits will be obtained prior to the discharge of any
water. The surface disturbance activities adjacent to the Slater Creek channel
will have temporary impacts on the Slater Creek drainage including temporary
loss of ground cover and a slight increase in soil erodibility. However, these
impacts will not be in the Slater Creek channel itself, and the bed and banks
will remain undisturbed. The temporary increase in soil erodibility and loss of
ground cover in disturbed locations will be controlled with ASCMs and other
sediment and runoff control measures to prevent sediment transport to Slater
Creek. The only anticipated direct disturbance to the Slater Creek channel is
in Section 13, T57N, R85W, where the channel will be redirected to flow
through a culvert under a proposed haul road. However, these changes will be
temporary. A 100 foot buffer boundary of the Slater Creek channel will be
marked in the field at select locations prior to commencing mining related
disturbance. Those areas within the Slater Creek channel and watershed
affected by surface mining activities will be restored according to the
Reclamation Plan. Because Slater Creek’s flow will not come into contact with
surface or highwall mining activities, no impact will be made to water quality.
The existing Permanent Impoundment # 1 Reservoir (SEO Permit P12986R and
Certificate Record CRCR22074) and Legerski #1 Stock Reservoir (SEO Permit
P6850S) will be impacted by mining activities during this time period. These
impoundments will be reclaimed as detailed in the Reclamation Plan.
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RAMACO Brook Mine

As seen on Exhibit MP.1-1, mining activities at the Brook Mine will
conclude in the western portion of the Permit Area with highwall mining
trenches. These trenches (TR-9A, TR-9B, TR-10, TR-11, and TR-12) will be
oriented parallel to and along the channel of an ephemeral drainage that
empties directly into the Tongue River. This minor drainage basin is
designated “TRDS” on Exhibit D6-2 of Appendix D6. Due to the relatively small
area of trench open at any one time, surface water impacts will be minimal.
Surface water runoff from undisturbed lands will either be diverted before
entering the trench, or will be allowed to enter the trench and will be treated in
the trench. Waters that don’t enter disturbed lands will continue draining to
the Tongue River. Because these waters will not enter the trench or other
disturbed lands associated with mining, the sediment yield and chemical
make-up will be nearly identical to that before mining. The infiltration rate
throughout the majority of the watershed will remain unchanged because most
topsoil and overburden will remain undisturbed throughout mining operations.
Through runoff being diverted to avoid disturbed areas, or by small quantities
of runoff being allowed to enter the trench, the peak flow and storm volume will
tend to be slightly reduced or remain nearly identical to that modeled in
Appendix D6. Any runoff that does enter disturbed areas will be captured in a
sedimentation pond or treated in the trenches to meet water quality
requirements before being discharged from the Permit Area. The appropriate
WDEQ/WQD discharge permits will be obtained prior to the discharge of any
water. The existing Upper 10 Stock Reservoir (SEO Permit P8206S) and Welch
#4 Stock Reservoir (SEO Permit P8133S) will be impacted by surface mining
during this phase. At the conclusion of mining operations they will be
reclaimed as detailed in the Reclamation Plan.

As described above, the Brook Mine is expected to have an extremely
small effect on surface water quality in the Tongue River and other major
streams adjacent to the permit boundary of the Brook Mine. As such, no effect
on the designated uses present on major streams adjacent to the permit
boundary is expected. There is no anticipated impact to water rights
downstream of the permit boundary either. The implementation of ASCMs and
sediment impoundments as discussed in Section MP.6.3 will be an important
part of minimizing any possible impacts to surface water quality in the
surrounding area that the Brook Mine may have. Additionally, the minimal
reduction of any surface water runoff in the upper reaches of drainages in the
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RAMACO Brook Mine

Brook Mine permit area will not likely have any impact on downstream
water rights. Table MP.8-1 shows the estimated water required for specific
uses at the Brook Mine and the water sources. As indicated in Table MP.8-1,
surface water rights may supply up to 227,000 gpd, or 69 percent of the mines
water supply needs. Water rights for use within the permit boundary will be
obtained by utilizing historical active Sheridan Wyoming Coal rights dating
before 1950, purchasing water rights from downstream users potentially
including those in Montana with excess rights, or obtaining new rights on the
Tongue River which will be subject to the Yellowstone Compact. Surface water
use is anticipated to continue much as it has before mining with additional
water retained within the permit boundary as it is used for dust abatement and
pollution control. Section MP.8 discusses the amount of water that may be
potentially used for dust abatement. Water may also be temporarily detained
in sediment ponds prior to the release of water downstream after effluent
criteria are met. Any surface water right that is disturbed or affected by the
mining operations of the Brook Mine, shall have that water right replaced with
a water source of similar quantity and quality as provided by Wyoming Statute
§ 35-11-415(b)(xii), until such time that the original surface water right’s

functionality is restored.

Discussion of the potential mining impacts to the alluvial valley floors
(AVFs) within the permit area and adjacent areas is presented in Mine Plan

Section MP.25.

MP.6.2 Groundwater

MP.6.2.1 Introduction

Mining activities will affect the groundwater within and outside of the
Permit area. The Target Coal seams are predominantly dry in the western
portion of the permit area and eastern portions have been affected by CBNG
development. Mining will remove portions of the coal aquifer. There will be
groundwater inflow into the contour/trench cuts and well as the auger cuts

where the aquifers are saturated. Drawdown of the potentiometric surfaces in
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the aquifers surrounding the contour/trench cuts is expected. The impacts of
the drawdown in the coal aquifers and the expected rate of inflows are
discussed in Addendum MP-3, which contains the groundwater modeling
investigation conducted in 2013-2014, and are summarized in this section. The
effects of possible subsidence on groundwater and the hydrologic system are
minimal during mining operations as the area where subsidence would be most
likely to occur will be dewatered during operation. Once mining operations are
completed, any subsidence that occurs would have a minimal, temporary
impact on groundwater quality before stabilizing after a number of pore
volumes passes through the material. Alterations to recharge rates are
expected to be minimal. However, RAMACO will monitor groundwater levels
according to the monitoring plan in Section MP.7, and will provide in the
annual reports any significant fluctuations in groundwater levels that could be

attributed to altered recharge rates.

MP.6.2.2 Drawdown in the Coal

Drawdown in the coal was predicted using the numerical groundwater
model utilizing the USGS modular finite-difference groundwater model
MODFLOW and the pre/post processor Groundwater Vistas Version 6. A
detailed discussion of the modeling process is presented in Addendum MP-3.
Figures depicting the extent of the drawdown can be found in Appendix A
Simulated Impacts from Operations of Addendum MP-3 for 5-year, 10-year, 20-

year, and 50 year recovery.

MP.6.2.3 Drawdown in the Overburden

The overburden encountered when installing the monitoring network was
primarily dry and is indicative of the Tongue River Member of the Fort Union
Formation in this area. Drawdowns of the overburden were not modeled and

only isolated sands where encountered are expected to be affected.

MP.6.2.4 Groundwater Rights
Groundwater rights within and adjacent to the Permit Area are discussed

in Appendix E of the Adjudication File. Wells completed within and adjacent to
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the Permit area provide water for stock and domestic uses. The majority of
private wells are completed in geologic structures below the coals proposed to
be mined and impacts to domestic users are expected to be low. Table ES-1 in
Addendum MP-3 describes the maximum drawdown impacts of wells

completed within and adjacent to the target coal seams.

MP.6.3 Plan to Mitigate Impacts on Surface Water and Groundwater

MP.6.3.1 Plan to Mitigate the Impacts on Surface Water

The surface water monitoring program discussed in Section MP.7.1 will
provide evidence to determine the effect mining operations at the Brook Mine
have on surface waters. The monitoring program includes surface flow

recording stations and water quality sampling.

Other methods to mitigate impacts to surface water will include the use
of sediment impoundments and ASCMs. These methods are included on the
hydrologic control plan on Exhibit MP.5-1. The use of sediment impoundments
and ASCMs will reduce the potential of increase sediment loading downstream
from the Brook Mine. This will be confirmed through the operational

monitoring program discussed in Section MP.7.1.

As soon as feasible, trenches and surface mines will be backfilled with
spoil, topsoiled, and revegetated to conform to the approved Reclamation Plan.
Ongoing and expedient reclamation will ensure that the surface water
hydrologic balance and flow characteristics are returned to resemble premining
conditions as soon as possible. Postmining monitoring discussed in the
Reclamation Plan will confirm the mitigation of impacts once mining and

reclamation have concluded.

In addition, surface water rights that are disturbed or affected by the
mining operations of the Brook Mine, shall have an alternate water source of
similar quantity and quality provided in accordance with Wyoming Statute §
35-11-415(b)(xii), until such time that the original water right’s functionality is

restored.
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MP.6.3.2 Plan to Mitigate the Impacts on Groundwater

Wells will be properly abandoned to prevent adverse changes in water
quality or quantity and to prevent a hazard to people, livestock, and wildlife.
Procedures outlined in Chapter 11, Section 70 of Water Quality Rules and
Regulations will be utilized for well abandonment, as well as those methods
described in Guideline No. 8. In addition, any adjudicated water right that is
disturbed or affected by the mining operations of the Brook Mine, shall have
that water right replaced with a water source of similar quantity and quality as
provided by Wyoming Statute § 35-11-415(b)(xii), until such time that the

original water right’s functionality is restored.

MP.7 OPERATIONAL MONITORING PROGRAM

MP.7.1 Surface Water Monitoring

Surface water monitoring during mining operations will be a
continuation of the baseline monitoring program discussed in Appendix D6.
Operational monitoring locations are shown on Exhibit MP.7-1. The surface
water monitoring network will consist of surface water monitoring stations and
reservoirs. Any downstream reservoir that could potentially be impacted by
mining will have water quality data collected prior to disturbance. The data
will be submitted in the Annual Reports. Table MP.7-1 summarizes the sites

for the surface water monitoring network.

For establishment of any new surface water monitoring stations, several
steps will be taken to choose a location and properly set the station up. The
following procedure will be followed for the establishment of surface water

monitoring stations:

1. A field investigation will be conducted to determine the best location
for the stations. Criteria to choose the best location will include:

a. Straight reach of the channel,

b. Reach of channel that is close to an elevated bank that has a fairly
steep grade to ensure the instruments will not be flooded;

c. The distance from the center of the channel to the instruments is

less than 50 feet (length of sensor cable); and
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d. Avoidance of submerged channel reaches (pools).

2. Instruments and equipment will be installed (instrument shelter,
sampler, flow monitor, solar panel, battery, sensors, and sample
tubing).

3. A survey of the channel cross section and profile (channel geometry
and slope) and an evaluation of the channel roughness.

4. Development of a rating curve.
5. Programming of the instruments (flow meter and sampler).

Surface water quantity data in the form of peak daily flow rate will be
measured continuously between April and October. The mine will conduct
maintenance checks, and download data on a quarterly basis at all surface
water monitoring stations. In addition, direct discharge measurements of
surveyed cross sections will be obtained when possible. The discharge data
collected will then be reported in the annual report and evaluated, when
possible, to developed rating curves. Existing gage sites operated by USGS will
be used to monitor surface water upstream of the planned mine facilities in
Section 15 T57N, R84W, as well as downstream of the mine facilities on the

Tongue River.

Water quality samples will be collected from a single surface water
monitoring station during precipitation events via an ISCO automatic sampler
located at station SM578409-SW-1 located on Slater Creek near the southern
permit boundary. In addition, grab samples will be collected quarterly at
monitoring stations and all other surface water monitoring sites. All existing
reservoirs, stockponds, and proposed reservoirs that will be disturbed by
surface mining activities, as discussed in Section MP.6.1, will be monitored for
water quality through grab samples to ensure mining minimizes disturbance,
prevents material damage, ensures waters remain suitable for all uses for
which they were suitable prior to mining, and that the water rights of other
users are protected. The samples will be analyzed for the constituents listed in
Table MP.7-2 based upon WDEQ/LQD Guideline Number 8, Appendix 7. Field

parameters that will be measured during both grab sample events and from
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events activating the automatic sampler include: pH, electrical conductivity
(EC), temperature, turbidity, dissolved oxygen, oxygen reduction potential
(ORP), and discharge of water level (where appropriate). Field observations
(including photographic documentation) will be recorded on the water quality
sampling field forms. Laboratory analysis of collected grab and precipitation
event water samples will be conducted by a contract laboratory. A quality
assurance and quality control program will entail duplicate samples
(approximately 10%), sample preservation blanks (approximately 10%), relative
percent difference statistical analysis on duplicates, comparison of field EC to
laboratory EC, comparison of field turbidity to laboratory turbidity, comparison
of measured total dissolved solids (TDS) to calculated TDS, ion balance
analysis, and holding time/preservation evaluations. Baseline monitoring has
not indicated any interactions between surface water and groundwater.
However, data will continue to be compared to groundwater monitoring data to
determine if any surface water and groundwater interactions exist that weren’t
found in baseline studies. Surface water monitoring results will be presented
to WDEQ/LQD in the Annual Report. The Annual Report will also include
laboratory reports, field sheets, and chain of custodies (COCs) for the surface

water monitoring samples.

MP.7.2 Groundwater Monitoring

Groundwater monitoring during mining operations will be a continuation
of the monitoring program initiated during baseline monitoring, as discussed in
Appendix D6. The operational groundwater monitoring locations are shown on
Exhibit MP.7-1. Specific site information for groundwater monitoring wells is
listed in Table MP.7-3. The site information for alluvial monitoring wells is
listed in Table MP.7-4. Groundwater quality samples and static water levels
will be obtained and measured quarterly. Water level data from alluvial
monitor wells will also be obtained quarterly. Water quality samples will be
tested for the constituents listed in Table MP.7-2 based upon WDEQ/LQD
Guideline Number 8 recommendations.
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The mine will adhere to the following procedures and protocols for

groundwater quality and quantity monitoring:

e A static water level, total depth measurement, and well head inspection
will be completed during each monitoring event for each well monitored.

e All wells will be pumped at the rate required to evacuate the casing of
stagnant water and draw in at least three casing volumes of formation
water.

e In low yield wells (those that produce 0.5 gpm or less during well
development), it may not be practical to purge three casing volumes prior
to sampling. In low yielding wells, low flow sampling methods will be
employed.

e Field observations will be recorded on the water quality sampling field
forms.

e Field parameters such as pH, EC, temperature, dissolved oxygen, and
turbidity will be measured throughout purging to determine geochemical
stability. Three values with less than 10% difference will indicate that
the water is stable, representative of the aquifer, and samples will
thereby be collected.

e Field filtered and preserved sampled will be collected in clean, unused
plastic or glass containers provided by the contract laboratory.

e Samples will be kept on ice until arrival at the laboratory (no more than
two days following sample collection).

e A quality assurance and quality control program will entail duplicate
samples (approximately 10%), sample preservation blanks (approximately
10%), relative percent difference statistical analysis on duplicates,
comparison of field EC to laboratory EC, comparison of field turbidity to
laboratory comparison of measured TDS to calculated TDS, ion balance
analysis, and holding time/preservation evaluations. All quality control
data, including COCs, will be provided in the Annual Report.

In the event that a groundwater monitoring well is discontinued or
damaged during the mining process, it will be replaced with another
monitoring well so that the total number of working groundwater monitoring

wells remains the same.
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MP.8 WATER USE

Water to be used at the Brook Mine will be supplied from various sources.
Reverse osmosis units, trucking water, or other sources will be the source of
potable water. Industrial water will be obtained from pit inflows, surface water
rights, water collected in sediment and flood control reservoirs, or others
sources. Water obtained will be used under appropriate permits from the State

Engineers Office.

Water used in the Brook Mine facilities will include potable water and
industrial water. The potable water will be produced from trucking water,

reverse osmosis, or from other sources on an as needed basis at points of use.

Industrial water will be used for dust suppression on the haul roads,
truck wash down, wash down of the facilities, and for the highwall miner. This
water will be supplied from surface water rights and from water which is

collected in the pit and sediment and flood control reservoirs.

It is estimated that the total water use will be approximately 120 million
gallons per year (approximately 328,200 gallons per day) with an expected
variability of plus or minus 20 percent. This equates to approximately 368
acre-feet of water per year. According to the Task 1B Report for the Powder
River Basin Coal Review Current Water Resources Conditions (AECOM
Environment, May 2014) submitted to the Bureau of Land Management, most
mines in the Powder River Basin pump between 300 and 920 acre-feet of
groundwater per year. If this is assumed to approximate the water usage of
typical coal mines, the Brook Mine will be on the lower end of average water
usage for coal mines. This value may vary year to year depending on conditions,
the mine plan, and other variables. Enough water is available from surface
water rights that variations in pit inflows, runoff in sediment or flood control
reservoirs, or other sources will easily be supplemented or not taken from the
surface water rights see section MP.6.1. Table MP.8-1 provides an estimate of
the water used by specific use at the Brook Mine. Table MP.8-1 also provides

the expected quantity of water taken from each source.
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RAMACO is aware of the Yellowstone River Compact and will act in
accordance with the guidelines outlined by obtaining WSEO permits for

impoundments.

MP.9 RECLAMATION OF EXPLORATION HOLES AND WELLS

MP.9.1 Developmental Drilling and Plugging Plan

All drilling activities within the permit area (and potential exploration
activities) will be conducted according to the following procedures. Typical
backfilling procedures for exploration holes or wells are illustrated on Figure
MP.9-1. Where procedural differences exist for developmental and exploration

drilling, they are discussed separately.

The mine will properly permit each drilling program with WDEQ/LQD
and the Bureau of Land Management (BLM) prior to the initiation of the

program.

The overburden analytical results from all drilling programs will be
presented in the appropriate annual report to WDEQ/LQD. General
information on site descriptions, drilling procedures, and reclamation

procedures are discussed in the following subsections.

MP.9.2 Drill Site Access and Initial Disturbance

Whenever possible, sites will be accessed over native ground and
construction of roads will be avoided, minimizing environmental effects.
Similarly, drill pads and mud pits are not generally constructed. If either of
these structures are needed, the topsoil will be salvaged from the site prior to
construction. If roads are considered necessary, approximately 6 inches of the
surface topsoil will be windrowed to the protected side of the roadbed. Roads
will not be located on hillsides with greater than 40 percent slopes; roads will
not exceed 10 percent; roads will not be constructed near or up a stream
channel; any necessary stream crossings will be designed to minimize
disturbance; adequately designed culverts and ditches will be installed as

needed, and culverts will be covered with a minimum of 12 inches of material.
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Drill pads and mud pits will not be located on hillsides with greater than

40 percent slopes.

MP.9.3 General Drilling Procedures

Drilling will be conducted by a truck- or track-mounted rotary drill rig.
The average hole diameter will generally be 5% inches. Drill hole depths will
vary, ranging from less than 25 feet to more than 375 feet for overburden; coal
drilling will average an additional 15 feet. The time required to complete each
hole varies substantially with total depth, material encountered, whether
coring or auguring operations are being conducted, geohydrologic features
encountered, experience of the drilling staff, and several other variables.
Generally, equipment will be on any site less than a day; this may be extended

when completing the hole for a monitoring well.

MP.9.4 General Drill Site Reclamation

Excess noncarbonaceous drill cuttings will be spread to a depth of less
than one inch or removed from the site. All excess carbonaceous drill cuttings
will be removed from the site. Drilling fluid will be minimized where possible
and fluid collection points will be diluted by final wash down operations at each
site. If necessary, disturbed areas will be scarified and seeded within one year
using approved WDEQ/LQD seed mixtures described in the Reclamation Plan.
Access ruts will be scarified and seeded if, after one season, vegetation has not

naturally been reestablished.

Drill hole abandonment shall be completed within three months after
drilling is completed on a site. During the time of open holes, surface plugs
will be placed in the hole. See the following discussion for specific plugging

methods and details of drill hole reclamation.

Drill pads and mud pits generally are not required. Any drill pads
needed will be recontoured, retopsoiled, and seeded. Mud pits will be filled,
contoured, retopsoiled, and seeded. Predug pit specifications and revegetation

details are discussed in greater detail in the following subsections.
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Road construction is avoided whenever possible; any necessary drill site
access roads will be reclaimed by removal of any culverts, removal, and
respreading of any fill onto cut areas, replacement of topsoil, and seeding. See

the following discussion for revegetation specifications.

Due to differences in the regulations of the different agencies and the
distinction between developmental drilling and exploratory drilling, the

following drill hole abandonment and reclamation methods will be used.

MP.9.5 Drill Hole Locations

Areas within One Year of Trench or Surface Mine Advance

Developmental drill holes in areas within one year of the topsoil removal
will not require any abandonment procedures due to the imminent alteration

caused by advance of trenches or surface area mines.

Areas within Two Years of Trench or Surface Area Mine Advance

Developmental drill holes in areas beyond a year but within two years of topsoil
removal will be backfilled with drill hole cuttings, or when an aquifer is
penetrated, the zone will be sealed with abandonment materials. A dry cement
plug will be placed from two to seven feet below ground surface, and the hole

backfilled with soil to original ground surface.

Areas within the Perimeter Fence Surrounding the Active Mine Operations

Developmental drill holes in areas within the perimeter fence and not
included in the above areas will be filled with drill hole cuttings. A wet-mixed
cement plug will be placed from two to seven feet below ground surface, and
the hole will be backfilled to the original ground surface with topsoil. If a single
aquifer is encountered, an abandonment material will be used in conjunction
with drill hole cuttings (abandonment material is specified in Section MP.9.7).
If two or more aquifers are encountered, the hole will be sealed off with
abandonment materials. Reseeding will be conducted in areas outside the

two-year mining advance.
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All Other Areas Outside the Perimeter Fence

All other areas described in this discussion include exploration holes,
monitoring wells, and production wells. All other drill holes that don’t meet the
characteristics of the drill holes previously discussed in this section will follow

these procedures:

1. Holes that are known not to encounter aquifers as defined in
Appendix D6 will be filled with drill hole cuttings to within seven feet
of the surface and a wet-mixed cement plug will fill the hole to two
feet below ground surface. The remainder of the hole will be filled
with topsoil.

2. Holes that are known to encounter non-artesian aquifers will be filled
with abandonment material (as specified in Section MP.9.7) through
the aquifer to within seven feet of the surface. A five-foot wet-mixed
cement plug beginning at seven feet and filling to two feet below
ground surface will be topped with two feet topsoil graded flush to
match the existing ground.

3. Holes that are known to encounter an artesian but not a surface
flowing aquifer will be filled with abandonment material (as specified
in Section MP.9.7) throughout the aquifer to within seven feet of the
surface. A five-foot wet-mixed cement plug beginning at seven feet
and filling to two feet below ground surface will be topped with two
feet of topsoil and graded flush to match the existing ground.

4. Holes that are known to encounter a surface flowing artesian aquifer
will be cemented from the bottom of the hole to within 2 feet of the
surface and topped with topsoil graded flush to match the existing
ground.

MP.9.6 Monitor Wells

Abandonment procedures for monitoring wells will be similar to those for
exploration holes. The difference will be that casings will be cut off to a depth
of at least two feet below ground surface, followed by backfilling with
abandonment materials (as specified in Section MP.9.7), and utilizing the
aforementioned reclamation procedures. A schematic illustrating the general

abandonment procedure is shown on Figure MP.9-1.
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MP.9.7 Abandonment Material Specifications

Abandonment material shall consist of bentonite chips and drill cuttings.
Bentonite chips shall be placed in and around the zone(s) of aquifer(s)
encountered to assure prevention of fluid communication between aquifers.

Drill cuttings shall be placed in the intermediate zones.

MP.9.8 Excess Cuttings Disposal

If excess cuttings are composed of toxic material, the cuttings will be
removed from the location and disposed of in proper areas of the backfill, or
pits will be dug after drilling to bury the material at least four feet below the

surface.

MP.9.9 Predug Pit Specifications

Pit locations will be stripped to the base of the topsoil to the extent that
pit materials can be stockpiled without encroaching on the native surface.
Topsoil will be handled in accordance with Section MP.4.2. In areas where the
use of drilling muds or additives require disposal, a pit shall be dug the width
of a back-hoe bucket at least ten feet long and six feet deep. Any pit that will
remain open for a length of time will be fenced to exclude livestock. A
minimum of four feet of suitable overburden material will be placed on the
disposed material. Areas disturbed by pits will be scarified, topsoiled, and
revegetated. Reclamation shall occur in a manner that will best restore the

surface to its pre-disturbance condition.

MP.9.10 Revegetation of Roads, Drill Pads, and Predug Pits
Seeding will be performed in the fall or in the spring using WDEQ/LQD-
approved seed mixtures and methods described in the Reclamation Plan.

Seeding will not be conducted when the ground is frozen.

MP.9.11 Bonding and Reporting
Bonding and reporting for all drilling will be part of the Annual Report
process. The bond estimate in the Annual Report will contain a line item for

drilling. The drill sites for the report year and the anticipated drill sites for
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each forthcoming year will be illustrated on exhibits submitted as part of the
Annual Report. Specific drill hole abandonment information will be presented
in the Annual Report. Brook Mine will also complete federal reporting

requirements under separate cover to the Bureau of Land Management.

MP.10 REFUSE DISPOSAL
A refuse disposal and solid waste management plan is presented in
Addendum MP-4.

MP.11 FIRE CONTROL PLAN
A fire control plan is presented in Addendum MP-5.

MP.12 SIGNS, MARKERS AND BUFFER ZONES

Clear, visible, and durable signs and markers will be placed in and
around the permit area, applicable to the areas or activities to which they
pertain. The following subsections discuss the various signs that will be

utilized in the Brook Mine permit area.

MP.12.1 Mine Permit and Identification Signs

Mine permit and identification signs will be located at the public
entrance to the mine. Information on the sign will include the identification
number of the Brook Mine Permit, the name of the mine manager, and the
name, address, and telephone number of the mine operator. This sign will not

be removed until the release of all bonds.

MP.12.2 Perimeter Markers
Signs or line-of-sight T-posts will be located around the perimeter of the
Permit Area indicating the permit boundary. These signs or markers will be

placed on a maximum Y.-mile spacing so as to be visible from one to another.

MP.12.3  Stockpile Markers

Each topsoil and overburden stockpile will be marked with identification
signs and will show the numerical designation of the stockpile. These signs
will be placed no more than 150 feet from the stockpile. They will be located on
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the approach roads to stockpile locations and will be in place when stockpiling

begins and remain until all such material has been redistributed.

MP.12.4 Buffer Zones

No buffer zones have been identified at this time.

MP.12.5 Mine Facilities

Mine facilities and features will be marked with appropriate identification
signs. These identification signs will<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>