U.S. Department of the Interior
Office of Surface Mining
Reclamation and Enforcement

North Cumberland Wildlife
Management Area

Tennessee Lands Unsuitable for Mining
Final Petition Evaluation Document /
Environmental Impact Statement
OSM-EIS-37

1 "‘-I
Ny i
7 b
A Mk o
E',-.;?’ _f‘.’* 'l—-l v SNy \
o o ,ﬂ? &> &
; = e _ "bl;‘ﬂ
1 .?.-_(
N o T vy
\J’ = Ke
—

e ' o ;* ;
Volume‘l-l,;t . R
‘ ¥ S N e N | ‘
LN I
w S T October 2016 \..
1 . .?“

;-,‘.\‘.‘
> Ry, &



This page left intentionally blank.



Contents: Volume I

Chapter 6: Environmental CONSEQUENCES ........cveiieeiireieeiieiteeieesieeteesiesteesessesseessessaessessesssessesseessessesseesees 6-1
LYoo [0o1 o]  FO OSSPV PRPOTR TSP 6-1
Typical Coal MiNiNG iN TENNESSEE .......cveiiiiieieiiite et 6-1
T V] Pt o] A [ a7 o] Lo LA To] <SS PSR 6-3
Annual Mining Rate in the EValUation Ar€a..........ccccciiieiiiiiie et 6-5
RegUIALONY FramEWOTK .........coiiiiiiice e 6-7
Environmental Consequences Overview and General Analysis Methods.............c.ccooeveieiiininenns 6-10
Cumulative EFfeCts MEtNOQ ........ccoiiiiiiiiie e 6-12
Affected Resources and ReSOUrce BOUNGAIIES ..........coveieiiiiriiieriiniesieeee s 6-13
CUMUIALIVE ACTIONS ...ttt ettt sttt ste s et s seestesteeneeseeese e tesreeneenteaneeneas 6-13
Past, Present, and Future Activities Common to All Alternatives and that might Contribute
10 CUMUIALIVE TMPACES ...ttt sttt s e et e s re e s e e be e e e sbeereesbesaeenee e 6-14
Summary of Environmental CONSEUENCES ..........ciiiuiriirieieieieiesie sttt 6-15
Impacts of the Alternatives on Earth Resources (Geology, Topography, and Physiographic
LY {120 USSR 6-15
IMENOAS TOI ANAIYSIS ...ttt b e e 6-15
General Impact of Coal Mining in Tennessee on Earth RESOUICES............coccovviireiiiiincisce, 6-30
Alternative 1: NO-ACLION AIEINALIVE .......coiiiiriirieiieiee e 6-33
Alternative 2: State Petition DeSigNation ..........cccooereieiiiiiiiriie e 6-34
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS .................... 6-35
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cccociiiiie ettt sr et e e sbeeta e besreeseesteeneenras 6-37
Alternative 5: Targeted Resource Protection Designation ............cccevereieiiniiniinenesieneseeeeesesee 6-38
Alternative 6: Reduced Corridor DeSigNatioN...........coveiiiiiiiiiieieseeeee e 6-39
Impacts of the Alternatives on Air QUAlITY ..........ccoviiiiiiiie s 6-40
MENOAS TOI ANAIYSIS ...ttt bbb 6-40
General Impact of Coal Mining in Tennessee on Air QUAIILY ........ccooeieriiiiiiii e 6-48
Alternative 1: NO-ACLION AIEINALIVE .......coiiiiiirieieieee e 6-50
Alternative 2: State Petition DeSIignation...........ccovviiiiiieiiie et 6-51
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS .................... 6-52
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......ccociii et sr et e e sbeebe e besreebesteenneneas 6-52
Alternative 5: Targeted Resource Protection Designation ............ccevereiieinienininene e 6-53
Alternative 6: Reduced Corridor DeSigNatioN...........coveiiiiiiiieieseseeee e 6-54
Impacts of the Alternatives on SUrface Water ..........c.coviviie i 6-55
MENOAS TOI ANAIYSIS ...ttt bbb 6-55
General Impacts of Surface Coal Mining in Tennessee on Surface Water ............c.ccoceverereinniennnns 6-74
Alternative 1: NO-ACLION AREINALIVE ........ooeiiie e e e 6-91
Alternative 2: State Petition DeSIgNation..........ccccueiiiiiriiiiie e see s e e et e e seeenee e 6-95
Alternative 3: State Petition Designation with Potential Remining and Road ACCeSS .................... 6-98
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREBINATIVE) .........oiee ettt ettt et see et e e sreeneeneeeneenee e 6-100
Alternative 5: Targeted Resource Protection Designation............coevereerinenineneneneeeeesees 6-104
Alternative 6: Reduced Corridor DeSIgNAtiON..........c.coueiiiiiriniiene e 6-107
Impacts of the Alternatives 0N GroUNGWALE ..............oiiiiriiiieere e 6-110
e u Lo S (T AN T LY ] 1 6-110
General Impact of Coal Mining in Tennessee 0N GrouNAWALE..........c.ccevviieresiereseeiese e 6-112
Petition Evaluation Document / Environmental Impact Statement i



Alternative 1: NO-ACLION AIEINALIVE ........coiiiiiiieiiiees e
Alternative 2: State Petition DeSIGNatioN ..........cc.ooeiiiiiiiisiiise s
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.eiieie ettt et e e e s beera e tesne e e e
Alternative 5: Targeted Resource Protection Designation............cccceovereieinieniseneseseeeeeeees
Alternative 6: Reduced Corridor DeSigNation...........ccvcueiereeieiie e s
Impacts of the Alternatives on WeLIands .............ccov e
MENOAS FOI ANAIYSIS ...t
General Impact of Coal Mining in Tennessee on Wetlands............ccccooveoiiiiiininineiecese
Alternative 1: NO-ACLION AIEINALIVE .......coiiiiiiiiieieese et
Alternative 2: State Petition DeSIGNatioN ..........c.ooerieiieiiiiirise s
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Remining and Road Access (Preferred
F N T L) PSR SURRR
Alternative 5: Targeted Resource Protection Designation............ccoceoerveieinienineneseneeeseeeees
Alternative 6: Reduced Corridor DeSigNatioN.........c.coveieiiiriniiesieseeeees s
Impacts of the Alternatives on Soils and Vegetation ..........c.cccovviiiieii e
MENOAS TOI ANAIYSIS ...ttt
General Impact of Coal Mining in Tennessee on Soils and Vegetation ...........cc.ccoeceveveienieivenne
Alternative 1: NO-ACtION AIEINALIVE .......ccoiiiiiiieeieese e
Alternative 2: State Petition DeSignation..........cccoveiiiiiiiieeie e st
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.oiiee ettt sr e s be e e be e s beereesbesre e e e
Alternative 5: Targeted Resource Protection Designation............cccceoerveieinienineneneneseeeeeenes
Alternative 6: Reduced Corridor DeSigNatioN...........coveiiiiirineiesiesieeeeees e
Impacts of the Alternatives on Aquatic and Terrestrial SPECIES .......ccovvvveiiiie e
MENOAS TOI ANAIYSIS ...ttt bbb
General Impacts of Surface Coal Mining in TENNESSEE.........ccoiiirierieieieeriee e
Alternative 1: NO-ACION AIEINALIVE .......coiiiiiiieieie e s
Alternative 2: State Petition DeSignation..........ccc.coiiiiii i s
Alternative 3: State Petition Designation with Potential Remining and Road ACCess ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......co.ciiee ettt sr e be e b et e e e sbeereesbesre e e e
Alternative 5: Targeted Resource Protection Designation............ccceoereivinienineneneneeeeeeees
Alternative 6: Reduced Corridor DeSigNatioN............coeiiiiiiiiiniesieneeeses s
Impacts of the Alternatives on Special-Status SPECIES .......cccivveiiiiiie i
MENOAS TOI ANAIYSIS ...ttt bbb
Assumptions and MethOAOIOGY .......c.cviiiiiiiiiee s
General Impact of Coal Mining in Tennessee on Special-Status SPecies..........c.cceevvveveeeniereennne
Alternative 1: NO-ACLION AIEINALIVE .......ooiiiiieece e e
Alternative 2: State Petition DeSignation............coceiieiiiiinise e
Alternative 3: State Petition Designation with Potential Remining and Road Access ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AIEINALIVE) ........cooiiieieiee ettt ettt sttt sttt eneere s
Alternative 5: Targeted Resource Protection Designation............cccceveeeiinenineneneneseeseseees
Alternative 6: Reduced Corridor DeSIgNation..........ccccoveieeieeiieiiieeieeseeseeseeseeseesee e seeesreesenes
Impacts of the Alternatives on Land Use and RECIEatioN............cccceieereieeieie e
MENOAS TOI ANAIYSIS ...ttt bbbt
General Impact of Coal Mining in Tennessee on Land Use and Recreation ..............ccccceocvvvennene.

i North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for

Mining



Alternative 1: NO-ACLION AIEINALIVE ........coiiiiiiieiiiees e
Alternative 2: State Petition DeSIGNatioN ..........cc.ooeiiiiiiiisiiise s
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.eiieie ettt et e e e s beera e tesne e e e
Alternative 5: Targeted Resource Protection Designation............ccoeoerveieiiieniseneseneeeeesees
Alternative 6: Reduced Corridor DeSigNation..........cccvcveieieeiiiie e
Impacts of the Alternatives on Visual RESOUICES .........ccccveieiieiiiiiiie e seese et se e sre e
MENOAS FOI ANAIYSIS ...t
General Impact of Coal Mining in Tennessee on Visual RESOUICES..........ccovvvreerereeiennseeeenns
Alternative 1: NO-ACLION AIEINALIVE .......coiiiiiiiiieieese et
Alternative 2: State Petition DeSIgNatioN ..........c.cooeriiieiiiiiiiise s
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.oceeie et sr et r e be e e s beereestesre e e e
Alternative 5: Targeted Resource Protection Designation............ccoceoerveieinienineneseneeeseeeees
Alternative 6: Reduced Corridor DeSigNatioN.........c.coveieiiiriniiesieseeeees s
Impacts of the Alternatives on the Natural SOUNASCAPE ........ccveveiieiieieiieeie e
MENOAS TOI ANAIYSIS ...ttt
General Impact of Coal Mining in Tennessee on the Natural Soundscape..........ccocvvevererivrivennene
Alternative 1: NO-ACtION AIEINALIVE .......ccoiiiiiiieeieese e
Alternative 2: State Petition DeSignation..........cccoveiiiiiiiieeie e st
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.oiiee ettt sr e s be e e be e s beereesbesre e e e
Alternative 5: Targeted Resource Protection Designation............cccceoerveiiinienineneseneeeseeees
Alternative 6: Reduced Corridor DeSigNatioN...........coveiiiiirineiesiesieeeeees e
Impacts of the Alternatives on SOCIOBCONOMICS .......c.ciiiiiiiiiieieiie et
MENOAS TOI ANAIYSIS ...ttt bbb
Alternative 1: NO-ACLION AIEINALIVE .......ccccviiiiieieceee e
Alternative 2: State Petition DeSignation..........ccc.coiiiiii i s
Alternative 3: State Petition Designation with Potential Remining and Road Access ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.oiiee et sttt sr e be e b e be e e s beere e tesreenee e
Alternative 5: Targeted Resource Protection Designation..........c..ccccvvvvveveieeieveeiese e
Alternative 6: Reduced Corridor DeSigNatioN............couviiiiirineiesieseee s
Impacts of the Alternatives on Environmental JUSTICE...........ccoviiriieiineieesee e
MELhOAS OF ANAIYSIS ...c.viiiiiiiie e et re st e s b e b e e be s ae e e resneeseas
General Impact of Coal Mining in Tennessee on Environmental JUSLICE .........cccceveviveieneirennne
Alternative 1: NO-ACLION AIEINALIVE .......ccccviiiiiee e
Action Alternatives 2 through 6..........ooei e
Impacts of the Alternatives on Cultural RESOUICES..........coeiiiieiiiiiie e
MENOAS TOI ANAIYSIS .....cviieiieiceeeee ettt bt
General Impact of Coal Mining in Tennessee on Cultural RESOUICES .........cccevvrvereiveieniesiennn
Alternative 1: NO-ACLION AIEINALIVE .......ooiiiieeece e e
Alternative 2: State Petition DeSignation ............coceiiiiiiiinise e
Alternative 3: State Petition Designation with Potential Remining and Road ACCESS ..................
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREBINATIVE) .........oiee ettt ettt et see et e e sreeneeneeeneenee e
Alternative 5: Targeted Resource Protection Designation............coevereieinenieneneneneseesesees
Alternative 6: Reduced Corridor DeSIgNation..........cccccveieerieiieiiieeie e e e seeseeseesee e e sreesreesenes

Petition Evaluation Document / Environmental Impact Statement



Impacts of the Alternatives on Public Health and Safety ............cccooeiiiiei i 6-428

MENOAS FOI ANAIYSIS ... 6-428
General Impact of Coal Mining in Tennessee on Public Health and Safety............ccccccccevvirenene. 6-429
Alternative 1: NO-ACLION AIEINALIVE .......coiiiiiiieieieese et 6-433
Alternative 2: State Petition DeSignation..........ccceveiiiii e 6-435
Alternative 3: State Petition Designation with Potential Remining and Road Access .................. 6-436
Alternative 4: Expanded Corridor Designation with Potential Remining and Road Access
(Preferred AREINALIVE) ......cc.viieie ettt e te e e s beena e resre e e e 6-437
Alternative 5: Targeted Resource Protection Designation............cccceoervereiiiienineneneseeeeeeees 6-438
Alternative 6: Reduced Corridor DeSIgNAtION.........cc.coveiiiiiriie e 6-439
Unavoidable AdVErse IMPACES .........ccviieieiieie ettt re st re e re e be s e e saesreeseesreeneenreas 6-439
Relationship between Short-Term Uses and Long-Term Productivity...........cccoevveneieeciennnan. 6-442
Irreversible or Irretrievable Commitments Of RESOUICES........cccovviviieriiiee e 6-443
Alternative 1: NO-ACLION AIEINALIVE .......ccoiiiiiiiiiiiie e 6-444
Action AIternatives 2 throUGN 6...........cviiiiiiii e e s 6-444
CHMALE CNANGE. ... ittt b bbbt s e bbbttt e e et b e 6-445
11T [T 4T o OSSPSR 6-445
LT i g oo o] [oT o YA SRS 6-445
The Relationship between Greenhouse Gases, Climate Change, and Mining ...........c.ccoceeeivinnnne 6-446
Changing Environmental BaSeliNe. ...........cccoiiiiiiiiiiiis e 6-446
SUIMIMIATY <.ttt ettt ettt sttt e et s s e e et e et et e aa b e e e sb s e e sR e e e ea b e e eR e e en b e e e tae e anb e e e nbeeenneeesnbeeenneeeenees 6-450
Chapter 7: Consultation and COOIdINALION. ..........cceciiiiiiieieie et sre e pe e e 7-1
Cooperating AgenCy COOTTINATION ......cc.eiveieiiieiiise sttt b e e eneas 7-1
Process/Summary of Coordination with US Environmental Protection Agency, US Fish and
Wildlife Service, NatioNal Park SEIVICE ........evviieeeee ettt e et e et e s e et e s e et e e s et e e e ennnes 7-1
THIDAI CONSUITALION ....eeviiiecie ettt et e e te e st e sbeeseeseesteeneenteereetesreeneenes 7-2
Process/Coordination With THIDES ..........ceiiiieiiice e 7-2
PUDIIC COMMENT PIOCESS .....viveieieieiieieiesie ettt ettt sttt be bt saenne e e eseenenreas 7-2
L]0 Lol N[0 ) o= o] SRR 7-2
PUDTIC IMIBELINGS ...ttt bbbtk b bbbttt 7-3
List of Recipients of the Petition Evaluation Document / Environmental Impact Statement................ 7-3
Federal Congressional DEIBGALES .........c.cciiiiiriieie et 7-3
FEUBTAL AGENCIES. .....viiieeiccte ettt st et e st e et e et e s be e b e s be e st e s teebeesbesbeereebesteesresteeneeneas 7-4
SHALE OF TONMNESSEE. .. everieieeiie ittt sttt ettt s b et e e ste e s e e besse et e s teeseesbeabeenbesteareetenreeneenes 7-4
AMETICAN INGIAN TFIDES ...veviiii ittt e et e enenneas 7-4
[ or: L €10} =T g 04T o SO SSRRRSPRRRN 7-4
o= o] T PSSR 7-5
La10=] AV [0 £ T T PP OUPPTUUPPPURRPRI 7-5
Property Owners (SUrface or MINEral)........cccooiiiiicii it 7-5
(@] 10 LT 1] 10 o [T PSSP 7-5
(o Tor: L ] o] L 1= OSSPSR 7-6
Applicable Laws Associated Compliance and ConSUIAtIoN .............coooiiiiieniiieeiene e 7-6
LISE OF PIEPAIELS ...ttt ettt sttt e bt s he et e et e e me e sae et e e e seeen e e tesneeeeaaeaneeseeaneeneas 7-8
R LC T =) T OSSR 8-1
(€ [0 YT 8-51
5 1= SRR 8-57

iv North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for Mining



Figures: Volume I1

Figure 6-1: Legislative History Schematic of Backfilling and Grading Scenarios............ccccceevevevvennene. 6-23
Figure 6-2: Alternative 1 Impacts to Surface Water Resources within 100 feet of Potentially

YT g Lo Lo (=N N =T SRS PRSS 6-63
Figure 6-3: Alternatives 2 and 3 Impacts to Surface Water Resources within 100 feet of

Potentially MINeable ATa .........cccuiiiiiiii it 6-65
Figure 6-4: Alternative 4 Impacts to Surface Water Resources within 100 feet of Potentially

Y Tg Lo Lo [N N =T SRS 6-67
Figure 6-5: Alternative 5 Impacts to Surface Water Resources within 100 feet of Potentially

YT g L= Lo [N N =T SRS 6-69
Figure 6-6: Alternative 6 Impacts to Surface Water Resources within 100 feet of Potentially

IMINEADIE ATBA ...t ettt et bbbttt n e 6-71

Figure 6-7: Alternative 1 Impacts to Surface Water Resources within the Buffer Area Used to

Analyze Alternatives of Potential Surface Mineable and/or Augerable Coal

RESOUICES ...ttt bt bttt b ekt e ke e s bt e e be e ese e e b e e bt e nbeesreesnneanne 6-81
Figure 6-8: Alternatives 2 and 3 Impacts to Surface Water Resources within the Buffer Area

Used to Analyze Alternatives of Potential Surface Mineable and/or Augerable Coal

RESOUICES ...ttt ettt b e bt a bbbt bt e b e e s be e e b b e e bb e e be e nbe e sbe e sreennee e 6-83
Figure 6-9: Alternative 4 Impacts to Surface Water Resources within the Buffer Area Used to

Analyze Alternatives of Potential Surface Mineable and/or Augerable Coal

RESOUICES ...ttt ettt b e bbbttt e bt e b e e s bt e et b e e ab e e be e nbe e sbeesbeennaennee 6-85
Figure 6-10: Alternative 5 Impacts to Surface Water Resources within the Buffer Area Used to

Analyze Alternatives of Potential Surface Mineable and/or Augerable Coal

RESOUICES ...ttt bbbttt b e e b e e sbe e e b b e e ab e e sbe e nbe e sbeesbeennaennee 6-87
Figure 6-11: Alternative 6 Impacts to Surface Water Resources within the Buffer Area Used to

Analyze Alternatives of Potential Surface Mineable and/or Augerable Coal

RESOUICES ... ettt h et e et e e s s b e e e bt e ek bt e st e e e sbb e e ssbeesnbeeesnbeeennes 6-89
Figure 6-12: Alternative 1 Impacts to Groundwater RESOUITES. ........ccerverveieiriiinieniesie e 6-115
Figure 6-13: Alternatives 2 and 3 Impacts to Groundwater RESOUICES ........c.ccceveeviereeeeieseerresieeeeenes 6-117
Figure 6-14: Alternative 4 Impacts to Groundwater RESOUICES.........cceevveiiiieerierieiiiesieeteesiese e sre e 6-119
Figure 6-15: Alternative 5 Impacts to Groundwater RESOUICTES. ........ccoiveirereieinise e 6-121
Figure 6-16: Alternative 6 Impacts to Groundwater RESOUICES.........ccceveiiiieeiiereciiesieeteesiesre e sre e 6-123
Figure 6-17: Alternative 1 Impacts t0 Wetlands...........ccooiiiiiiiiiic et 6-145
Figure 6-18: Alternatives 2 and 3 Impacts t0 WeLIands............c.coiiiieiiieisecs e 6-147
Figure 6-19: Alternative 4 Impacts t0 WELIANAS ............coviiiiiiiiieeeeee e 6-149
Figure 6-20: Alternative 5 Impacts t0 Wetlands...........ccooveiie it 6-151
Figure 6-21: Alternative 6 Impacts t0 WELIANAS ............coveiiiiiiiii e 6-153
Figure 6-22: Alternative 1 Impacts t0 VEgetatioN..........cccoviiiiriiiriiiieieieees e 6-179
Figure 6-23: Alternatives 2 and 3 Impacts t0 VEgetation ..........ccceveieeiicii it 6-181
Figure 6-24: Alternative 4 Impacts t0 VEGELAtION. .........coiiiiiieiiee e e 6-183
Figure 6-25: Alternative 5 Impacts t0 VEgetation..........cccoviiiiiininiinie e 6-185
Figure 6-26: Alternative 6 Impacts t0 VEGELAtiON. .........coooiiiiiiiiee e 6-187
Figure 6-27: Illustration of Edge Effect from Habitat DiSturbance ..o, 6-205
Figure 6-28: Alternative 1 Impacts to Terrestrial Edge Habitat within Potentially Mineable Areas.....6-207
Figure 6-29: Alternatives 2 and 3 Impacts to Terrestrial Edge Habitat within Potentially

T gTer Lo (=R =T SR 6-209
Figure 6-30: Alternative 4 Impacts to Terrestrial Edge Habitat within Potentially Mineable Areas.....6-211
Figure 6-31: Alternative 5 Impacts to Terrestrial Edge Habitat within Potentially Mineable Areas.....6-213
Figure 6-32: Alternative 6 Impacts to Terrestrial Edge Habitat within Potentially Mineable Areas.....6-215
Figure 6-33: Alternative 1 Impacts to Aquatic Priority Habitat ............ccocoooeiiiiiii e, 6-219

Petition Evaluation Document / Environmental Impact Statement s



Figure 6-34: Alternative 1 Impacts to Terrestrial Priority Habitat ............ccccoovviiiie i, 6-221

Figure 6-35: Alternatives 2 and 3 Impacts to Aquatic Priority Habitat .............cc.ccooviinininiicie 6-223
Figure 6-36: Alternatives 2 and 3 Impacts to Terrestrial Priority Habitat ...............ccoconiiiiiiiiiins 6-225
Figure 6-37: Alternative 4 Impacts to Aquatic Priority Habitat ............c.ccccooeviiiii i, 6-227
Figure 6-38: Alternative 4 Impacts to Terrestrial Priority Habitat ...........cccoocooviiii i, 6-229
Figure 6-39: Alternative 5 Impacts to Aquatic Priority Habitat .............ccccooeiiiiiiiiiieccceee 6-231
Figure 6-40: Alternative 5 Impacts to Terrestrial Priority Habitat ...........cccoocooviiiiie e, 6-233
Figure 6-41: Alternative 6 Impacts to Aquatic Priority Habitat ............c.ccccooeviiiii i, 6-235
Figure 6-42: Alternative 6 Impacts to Terrestrial Priority Habitat ...........ccccoooiiiiiiccce 6-237
Figure 6-43: Alternative 1 Impacts to Cerulean Warbler Habitat..............ccccooviiiiiiiiiiicccce 6-259
Figure 6-44: Alternatives 2 and 3 Impacts to Cerulean Warbler Habitat.............c..cccoooeveiiiniiiincenn. 6-261
Figure 6-45: Alternative 4 Impacts to Cerulean Warbler Habitat..............cccooviiiiiiniiiicccice 6-263
Figure 6-46: Alternative 5 Impacts to Cerulean Warbler Habitat..............ccccooeiiiiiiiiiiiccece 6-265
Figure 6-47: Alternative 6 Impacts to Cerulean Warbler Habitat..............c.cccocviviiiiiiicnin e, 6-267
Figure 6-48: Visual Impact Analysis — Cumberland Trail (Alternatives 2 and 3).........cccccvvveveininenne. 6-353
Figure 6-49: Visual Impact Analysis — Campsites (Alternatives 2 and 3).........ccocvvvveieneneieneisinnnnns 6-354
Figure 6-50: Visual Impact Analysis — EIk Viewing Tower (Alternatives 2 and 3)........cccceeevvivinnnne 6-355
Figure 6-51: Visual Impact Analysis — Interstate 75 (Alternatives 2, 3, and 4).........ccccocevvevvveveinenennn. 6-356
Figure 6-52: Visual Impact Analysis — Cumberland Trail (Alternative 4) .........c.ccoovoveneneneieieinnnens 6-359
Figure 6-53: Visual Impact Analysis — Campsites (AIErNAtiVe 4) ..........cccooveiiriiiinirineneseeeeeeiee 6-360
Figure 6-54: Visual Impact Analysis — Elk Viewing Tower (Alternatives 4 and 5)..........cccccovevvenenne. 6-361
Figure 6-55: Visual Impact Analysis — Cumberland Trail (Alternative 5) ........ccccoecevvevievein e, 6-363
Figure 6-56: Visual Impact Analysis — Campsites (AIternative 5) ..........cccooveiriiviiniinineneieeeeseiee 6-364
Figure 6-57: Visual Impact Analysis — Interstate 75 (AIternative 5) .......ccccoeeveveive i 6-365
Figure 6-58: Visual Impact Analysis — Cumberland Trail (Alternative 6) ..........cccccevvvevevevincveseecnee. 6-367
Figure 6-59: Visual Impact Analysis — Campsites (AIErNative 6) ..........ccccovevvririnierineneseeeeseeiene 6-368
Figure 6-60: Visual Impact Analysis — EIk Viewing Tower (Alternative 6) ...........ccocoovvrerereieinninnnnns 6-369
Figure 6-61: Visual Impact Analysis — Interstate 75 (AIernative 6).........cccccevvvveveieciieve s 6-370
Figure 6-62: NOISE ANAIYSIS LOCALIONS. ........ciiiiiiiieieieieiei sttt nne s 6-375
Tables: Volume I

Table 6-1: Maximum Potential Acreage Available for Surface Mining and Remining within the

Evaluation Area by AIEINALIVE ........ccviiiiiie e et 6-7
Table 6-2: Summary of Environmental CONSEQUENCES. ........ccuoiiiriiirieiieieieie st 6-17
Table 6-3: Evaluation Area Particulate Pollutant Emissions (Tons per year), Based on 2006—

2013 Coal ProducCtion RANQE .......cceiieiiiireeie ettt ettt s re st sbe et e srespesneennas 6-48
Table 6-4: Carbon Dioxide Equivalent Emissions (Metric Tons per year) in the Evaluation Area,

Based on 2006—2013 Coal Production RANGE .........ccceovriiiriiiieieieie e 6-49
Table 6-5: Characterization of the Evaluation Area and Designated Area under Each Alternative......... 6-78
Table 6-6: Existing Disturbance and Potential Mining Acreages by Subwatershed...........c..cccccocveieiie 6-79

Table 6-7: Sensitive Surface Water Resources Located within the Buffer Area Used to Analyze
Alternatives from Potential Surface Mineable and/or Augerable Coal Resources
(Potentially Affected by Surface Coal MiniNg) ........cccceoiiiieiiiiiee e 6-79
Table 6-8: Sensitive Surface Water Resources Located within the Buffer Area Used to Analyze
Alternatives from Potential Surface Mineable and/or Augerable Coal Resources

(Potentially Affected by Surface Coal MiniNg) ........cccceoiiiieiiiiiee e 6-80
Table 6-9: Existing Disturbance and Potential Mining Acreages under Alternative 1..........cc.cccocveiennene 6-93
Table 6-10: Proximity of Potential Surface Mineable and/or Augerable Coal Resources to

Sensitive Surface Water Resources under Alternative 1 .........ccoooevveeeiinieeieniieene e 6-93

vi North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for Mining



Table 6-11: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 1 ............ccooevvviineicicinnnnn. 6-94
Table 6-12: Existing Disturbance and Potential Mining Acreages by Subwatershed under
ATTEINALIVE 2 ..ottt bbbt b e bbbt et e e ne b 6-96

Table 6-13: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 2 (Protected from

SUMFACE MIINING) c..eveeie et e s te e e st e e se e s besreestesreeneeneas 6-96
Table 6-14: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 2 (Potentially Affected

by Surface Coal MINING) .......coiiiiiiiii e 6-97
Table 6-15: Existing Disturbance and Potential Mining Acreages by Subwatershed under
ATEINALIVE 4 ...ttt st et s te et e et sreene e beeneeneenreeneeneas 6-101

Table 6-16: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 4 (Protected from

SUMFACE MINING) ...ttt et s be e re e besre et e s teetesbeareenrens 6-102
Table 6-17: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 4 (Potentially Affected

by Surface Coal MiINING) .....ccoviiiiiiec e e e 6-102
Table 6-18: Existing Disturbance and Potential Mining Acreages by Subwatershed under
ATEINALIVE D ...ttt st et sreene e re e e naenre e nns 6-105

Table 6-19: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 5 (Protected from

SUITACE MINING) ...ttt 6-106
Table 6-20: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 5 (Potentially Affected

by Surface Coal MINING) .......ooeiiiiiiiiee e 6-106
Table 6-21: Existing Disturbance and Potential Mining Acreages by Subwatershed under
AEINALIVE B ...ttt sttt s e st et e s e besbebe e e eneeneare s 6-108

Table 6-22: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 6 (Protected from

SUMFACE MINING) ... sttt e e re e be s ae et e s be et e sbeetaenrens 6-109
Table 6-23: Sensitive Surface Water Resources in Close Proximity to Potential Surface

Mineable and/or Augerable Coal Resources under Alternative 6 (Potentially Affected

by Surface Coal MINING) .....ccoviiiiicc e e 6-109
Table 6-24: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources under AIternative L...........cocveveviveiienenieenesesie e 6-126
Table 6-25: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources under All AIRErnatives...........ccccvevveiieiiiciciiece e 6-126

Table 6-26: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources Protected from Surface Mining under Alternative 2.....6-129
Table 6-27: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources Protected from Surface Mining under Alternative 4.....6-134
Table 6-28: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources Protected from Surface Mining under Alternative 5.....6-135
Table 6-29: Sensitive Groundwater Resources in Close Proximity to Potential Surface Mineable

and/or Augerable Coal Resources Protected from Surface Mining under Alternative 6.....6-138

Table 6-30: Wetland Types Potentially Affected by Surface Coal Mining..........cccccvevveveviveieininenne, 6-156
Table 6-31: Wetland Types Potentially Impacted Under Alternative 2...........cccooevviieieie e 6-158
Table 6-32: Wetland Types Potentially Protected Under Alternative 3 ...........ccooevviiiiiieeienecee 6-160
Table 6-33: Wetland Types Potentially Protected Under Alternative 4 (Preferred Alternative)........... 6-162
Table 6-34: Wetland Types Potentially Protected Under Alternative 5 ..........ccoooevviieiive e 6-164

Petition Evaluation Document / Environmental Impact Statement vii



Table 6-35: Wetland Types Potentially Protected Under Alternative 6 ...........cccocevveveve v ecese e, 6-166
Table 6-36: Vegetation Types Potentially Affected by Surface Coal Mining and Remining Under

F AN =] £ R SRR 6-190
Table 6-37: Vegetation Types Potentially Protected from Surface Coal Mining and Remining

UNAEr AREINGALIVE 2 ...ttt bbbt ene s 6-192
Table 6-38: Vegetation Types Potentially Protected and Affected Under Alternative 3....................... 6-193
Table 6-39: Vegetation Types Potentially Protected and Affected Under Alternative 4 (Preferred

AREINATIVE) ... st e b e re et e st e e te e be s ae e n e pe e e rn 6-196
Table 6-40: Vegetation Types Potentially Protected Under Alternative 5...........cccooovvviiivcviienninene 6-198
Table 6-41: Vegetation Types Potentially Protected Under Alternative 6............ccocovvveveviveceninnncnne 6-199
Table 6-42 Acres of Terrestrial Tier 1 Priority Habitat Potentially Affected by Surface Coal

Mining and Remining Under ARErNative L..........ccooviiiiiiiicicieieeese e 6-241
Table 6-43: Acres of Terrestrial Tier 1 Priority Habitat Potentially Protected from Surface Coal

Mining and Remining Under AREINAtIVE 2.........cooviiiieiice e 6-244
Table 6-44: Acres of Terrestrial Tier 1 Priority Habitat Potentially Protected from Surface Coal

Mining Under AREINALIVE 3........coviiiiiiiiiiie et 6-246
Table 6-45: Acres of Terrestrial Tier 1 Priority Habitat Potentially Affected by Remining Under

AEINALIVE 3 ...ttt bbbttt e sttt e bt e e e neaneere s 6-246
Table 6-46: Acres of Terrestrial Tier 1 Priority Habitat Potentially Protected from Surface Coal

Mining Under Alternative 4 (Preferred AIErNative) .........ccocooeiiieiiiieiinin e 6-249
Table 6-47: Acres of Terrestrial Tier 1 Priority Habitat Potentially Affected by Remining Under

Alternative 4 (Preferred AIErNAtIVE) .......cccoiveiiii i 6-249
Table 6-48: Acres of Terrestrial Tier 1 Priority Habitat Potentially Protected from Surface Coal

Mining and Remining Under AREINAtIVE 5........coveiiiiiiiiecc e e 6-252
Table 6-49: Acres of Terrestrial Tier 1 Priority Habitat Potentially Protected from Surface Coal

Mining and Remining Under AREINative 6 ..........ccoovviiiiiiiiieiceeesese e 6-254
Table 6-50: Summary of Impacts to Special-Status Fish Under the Alternatives ...........ccccecevivvvennnne. 6-274
Table 6-51: Summary of Impacts to Listed Mollusk Species Under the Alternatives...........c..cccc....... 6-276
Table 6-52: Summary of Impacts to Other Listed Aquatic Species Under the Alternatives ................. 6-278
Table 6-53: Cerulean Warbler Habitat Potentially Affected by Surface Coal Mining ............ccccccveuenne. 6-280
Table 6-54: Edge Habitat Potentially Created by Surface Coal Mining..........ccccooevviviveve s, 6-281
Table 6-55: Golden-winged Warbler Habitat Potentially Affected by Surface Coal Mining................ 6-281
Table 6-56: Indiana Bat Habitat Potentially Affected by Surface Coal Mining .........ccccooeveivivvnnnnn. 6-283
Table 6-57: Northern Pinesnake Habitat Potentially Affected by Surface Coal Mining....................... 6-285
Table 6-58: Known Occurrences of Plant Special-Status SPeCIES.......cccccvvvevieiiiieie i 6-285
Table 6-59: Habitat Types Potentially Affected by Surface Coal Mining and Remining .................... 6-286
Table 6-60: Aquatic Special-Status Species Habitat Potentially Impacted Under Alternative 2........... 6-289
Table 6-61: Cerulean Warbler Habitat Potentially Protected............cccoeviviiiiiiiiiiie e 6-289
Table 6-62: Golden-Winged Warbler Habitat Potentially Protected ............cccoooviiiiiiiiincicccn 6-290
Table 6-63: Indiana Bat Habitat Potentially ProteCted ..o 6-291
Table 6-64: Northern Pinesnake Habitat Potentially Protected ...........cccooveiieeviiiinc v, 6-292
Table 6-65: Known Occurrences of Plant Special-Status SPeCIeS.........cccvvveririeiieiriiee e 6-293
Table 6-66: Habitat Types Potentially Protected from Surface Coal Mining and Remining................. 6-293
Table 6-67: Aquatic Special-Status Species Habitat Potentially Impacted Under Alternative 3........... 6-295
Table 6-68: Known Occurrences of Plant Special-Status SPeCIES.........cccvvveriieiieieiiee e 6-298
Table 6-69: Habitat Types Potentially Affected by Surface Coal Mining and Remining .................... 6-298
Table 6-70: Aquatic Special-Status Species Habitat Potentially Impacted Under Alternative 4

(Preferred AIEINATIVE) ........oi ettt ettt sne e e 6-300
Table 6-71: Cerulean Warbler Habitat Potentially Protected...........ccccovviviiieiii i, 6-301
Table 6-72: Known Occurrences of Plant Special-Status SPECIeS..........ccooervviiiniirineieieeeeesiees 6-303
Table 6-73: Habitat Types Potentially Affected by Surface Coal Mining and Remining .................... 6-304

viii North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for Mining



Table 6-74: Aquatic Special-Status Species Habitat Potentially Impacted Under Alternative 5........... 6-306

Table 6-75: Cerulean Warbler Habitat Potentially Protected.............ccocovereiiiiiiniiiceecceeee 6-307
Table 6-76: Golden-winged Warbler Habitat Potentially Protected............cccoovviiiiiiininincicceen 6-307
Table 6-77: Indiana Bat Habitat Potentially ProteCted ............ccceveiiiicii i 6-308
Table 6-78: Northern Pinesnake Habitat Potentially Protected ...........ccccoviveviiiiicie i 6-309
Table 6-79: Known Occurrences of Plant Special-Status SPECIeS...........ccoerveviiiiiiiiiiiiieeeeeeee 6-310
Table 6-80: Habitat Types Potentially Protected from Surface Coal Mining and Remining................. 6-310
Table 6-81: Aquatic Special-Status Species Habitat Potentially Impacted Under Alternative 6........... 6-312
Table 6-82: Cerulean Warbler Habitat Potentially Protected.............ccocovereiiiiininiiiccceceee 6-312
Table 6-83: Golden-Winged Warbler Habitat Potentially Protected ............cccccooviiiiiiiiincncccn, 6-313
Table 6-84: Indiana Bat Habitat Potentially ProteCted ............ccceveiiiiiiii i 6-314
Table 6-85: Northern Pinesnake Habitat Potentially Protected ............cccooeieiiiiiiicecccce 6-315
Table 6-86: Known Occurrences of Plant Special-Status SPECIES..........cccoervevrieiiniiiieeeeeeeee 6-316
Table 6-87: Habitat Types Potentially Protected from Surface Coal Mining and Remining................. 6-316
Table 6-88: Maximum Potential Acreage Available for Surface Mining and Remining within the

Evaluation Area DY AIEIMALIVE ..o 6-327
Table 6-89: Maximum Potential Acreage of Surface Mining and Remining with Potential to

Affect Cumberland Trail and Hatfield Knob Elk Viewing Tower, by Alternative ............. 6-331
Table 6-90: Mining Reference Noise Level and Maximum Extent of Impacts...........ccocooevveieiviinnne. 6-374
Table 6-91: Typical Noise Impact of Two Surface Coal Mines in the NCWMA Area.........cccccevvennnne. 6-377
Table 6-92: Areas of Acoustic Impact of National and Triple H Coal Mines (No Haul Truck

Roadways) and Ten Hypothetical Ridgeline Mines in the Evaluation Area........................ 6-377
Table 6-93: Modeled Area of Impacts (in acres) of Five Coal Haul Trucks per Hour at 30 mph

for a 1-mile Distance on Two Different ROAdS............cvovierereininiinisesese e 6-378
Table 6-94: L, Contours and Area in Acres Impacted by Mining Sounds and a Single Blast

Event at Triple H MINE ..o 6-378
Table 6-95: Sound Levels of Coal Mining and Other Human Activities in and Near NCWMA .......... 6-379
Table 6-96 Closest Distance from Noise Analysis Points to a Potentially Mineable Area in the

EVAlUALION AFEA (FEEL)... . .iiviieiiiieeee e 6-380

Table 6-97 Noise Impacts of a Large Coal Mine Developed at Nearest Mineable Area (dBA, Lg).....6-381
Table 6-98 Noise Impacts of a Small Coal Mine Developed at Nearest Mineable Area (dBA, Lg).....6-382

Table 6-99: Economic Benefits of Coal Production under the No-Action Alternative .............ccccocv..... 6-392
Table 6-100: Alternative 1 Potentially Mineable Acres by County, including Previously Mined

AATBAS ...ttt b bbbt bt Sh e R e R bbb e e be e b e e bt e abneaRr e e reenre e 6-393
Table 6-101: Alternative 2 Potentially Mineable Acres by County, including Previously Mined

AATBEAS ..ttt b bbb e aR bt e b et oAbt et e e e b e e e anbe e e be e e ntbeeabeeenrreean 6-398
Table 6-102: Alternative 3 Potentially Mineable Acres by County, including Previously Mined

AATBAS ...ttt b h e bt bt bRt R e e R bR b e oAbt e be e b e e bt e ebe e e hreenneenre e 6-400
Table 6-103: Alternative 4 (Preferred Alternative) Potentially Mineable Acres by County,

including Previously MINed AT€ES .........ccoviieiiiiieieisise st 6-403
Table 6-104: Alternative 5 Potentially Mineable Acres by County, including Previously Mined

AATBAS ...ttt bbbt b b e b e She e R e R b e oAbt b e e bt e b e e ebeeebneehreeneenre e 6-405
Table 6-105: Alternative 6 Potentially Mineable Acres by County, including Previously Mined

AATBAS ..ttt E e bt R b e e bt ab bt e a b et e ah bt e abe e e nbe e e nbe e e nrbeeans 6-408
Table 7-1: Public SCOPING MEELINGS ......oouiiieiiiiie ettt ettt eesae e e 7-3
Table 7-2: PUBIIC COMMENT MEETINGS ...ttt bbbt 7-3

Petition Evaluation Document / Environmental Impact Statement ix



This page left intentionally blank.

North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for Mining



)
*)
T




This page left intentionally blank.



CHAPTER 6: ENVIRONMENTAL CONSEQUENCES
INTRODUCTION

This chapter analyzes beneficial and adverse impacts that would result from implementing any of the
alternative petition decisions, including the no-action alternative, available to the Office of Surface
Mining Reclamation and Enforcement (OSMRE) described in this petition evaluation document /
environmental impact statement (PED/EIS). In addition, this chapter includes a summary of laws and
policies relevant to each impact topic and methods used to analyze the direct, indirect, and cumulative
impacts. As required by the Council on Environmental Quality regulations implementing the National
Environmental Policy Act (NEPA), a summary of the environmental consequences for each alternative is
provided in table 6-2, which can be found in later in this chapter. The resource topics presented in this
chapter, and the organization of these topics, correspond to the resource discussions contained in “Chapter
4: Affected Environment,” except for the topic of soils, which is evaluated with the vegetation topic in
this chapter.

TYPICAL COAL MINING IN TENNESSEE

Typical coal mining in Tennessee includes surface mining, underground mining, auger and highwall
mining, and combinations of each on a site-specific basis. In 2013 Tennessee produced approximately 1.1
million tons of coal with 67% being produced from underground mines and 33% produced from surface
and auger mining operations.

Surface Coal Mining in Tennessee

A typical surface mine in Tennessee is a
surface contour mine, which is defined as a
mining method that removes coal along a
topographic contour by removing the
overburden to a specified highwall height
defined by the economics of the operation.
Currently in Tennessee, the majority of
surface contour mines use existing, open
highwalls that were abandoned prior to
enactment of Surface Mining Control and
Reclamation Act (SMCRA) in 1977.
Initially the pre-existing highwall is scaled
to eliminate overhanging rock and
potential rock falls to keep miners safe and
meet existing regulatory guidelines. A
second cut (approximately 60 to 100 feet
wide) is then excavated above the existing
highwall and the subsequent coal that is
uncovered is extracted. The overburden produced by the second cut is placed on the existing bench to
eliminate a portion of the existing highwall. Typically in Tennessee, auger mining is employed in
conjunction with surface coal mining to enhance job profitability. An auger (or highwall miner) machine
is set perpendicular to the highwall and laterally bores circular (or rectangular for a highwall mining
machine) holes into the exposed coal seam to recover a percentage (20 to 40%) of the remaining coal in

Photo 1 Typical Tennessee Surface Coal Mining Operation
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the hillside. The depths of the auger holes vary according to the method (circular or highwall miner), coal
seam height, and the height of overburden above the coal seam.

This typical mine, using both surface mining and augering methods, progresses from a strategic point
with respect to access and the coal reserves, and follows the contour around the sides of the mountain
following the coal seams. Reclamation follows behind the contour/auger mining; this includes backfilling
the highwall, reclaiming the ground back to approximate original contour, and implementing the
postmining land use, and revegetation requirements.

In a typical Tennessee contour mine on an area not previously mined, the overburden from the initial
mining cut is temporarily placed on the ground above the planned highwall or on a designated adjacent
permitted area. The overburden generated by this initial mining cut is incorporated into the contour
backfill when an area becomes available. If this new area is adjacent to a previously mined area, the initial
mining cut can be placed on the bench of the previously mined area to augment the reclaiming of the
highwall. The overburden from each succeeding mining cut is placed directly behind in the previous
mining cut until all of the permitted coal reserve has been mined. Upon completion of all coal extraction
(by surface mining and augering) the backfilled mining bench is reclaimed. Construction of permanent
excess spoil fills in jurisdictional waters is forbidden in Tennessee due to the Tennessee Responsible
Mining Act of 2009 (2009 Tenn. Pub. Acts 289). Contemporaneous reclamation rules in Tennessee
dictate that no more than 50% of the permitted area can be disturbed and/or unreclaimed on a multi-seam
contour mine at any one time.

To achieve a coal production level of 100,000 tons per year, the typical mine excavation equipment would
include a front-end loader (12 to 15 cubic yard capacity) and two haul trucks (100-ton capacity) to
excavate all overburden. One 10-hour shift per day, 5 days per week would constitute an average weekly
schedule. This would account for an overall strip ratio of 10 to 12 cubic yards of overburden per ton of
coal (including auger coal).

Typical additional support equipment would include a bulldozer, small front-end loader for coal loading,
coal haulage trucks, blasthole drill, water truck, mechanics truck, explosives truck, and motor grader.

Underground Coal Mining in Tennessee

A typical underground mining scenario in Tennessee would start on an abandoned mine lands bench or by
drilling and blasting a bench in order to create a highwall or “face-up” area to conduct coal removal
activities. According to Mine Safety and Health Administration regulations, the face-up area must have
safety benches constructed depending on total highwall height. Several mine entries are then driven into
the coal from the face-up area to access the coal and provide room for underground machinery, conveyor
belts, and ventilation fans.

In Tennessee, coal is typically removed using continuous miner machines in what is referred to as the
“room and pillar” mining technique. Room and pillar mining, when view from a map view, appears as a
checkerboard pattern and the tunnels intersect at 90 degrees. Pillars of coal are left in place to support the
roof along the tunnels and to prevent subsidence. On occasion, some of these pillars are removed during
retreat mining when the underground coal reserve has reached its maximum lateral extent and the mine
begins to move back toward the face-up area. Coal recovery is maximized by retreat mining and is usually
in the range of 50 to 80% coal recovery.

Vastly different from a surface mine, the underground mine would only use surface earth-moving

machinery at the beginning and end of the mining operation. Topsoil and spoil are removed by dozer after
fragmentation due to blasting. Front-end loaders deposit the material into haul trucks for temporary
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disposal within designated storage areas. Depending on the amount of coal reserves, the underground
mine might remain active for 20 years or more. After mining operations are complete, the spoil and
topsoil are hauled back to the face-up area to be used for backfilling and reclamation.

Most underground mine entries are sealed with concrete blocks prior to backfilling to prevent access and
seal water and gasses in the mine. For mines with large quantities of water of acceptable quality, a small

diameter pipe may be placed in the concrete block and routed to an underdrain that carries the water out

beyond the toe of the backfilled slope.

Revegetation and the postmining land use of underground mines are similar to most surface mines. In
fact, sometimes a face-up highwall is left after surface contour mining in order to develop a future
underground mine. This category of mining is called “combined” surface and underground mining in the
permit application.

REGULATORY IMPLICATIONS

In addition to the SMCRA statutory and regulatory requirements that apply to coal mining anywhere
within the United States, in 30 CFR part 942, a number of regulations were developed that are applicable
only in Tennessee. A summary of the most significant portions of the part 942 regulations follows.

Diversions: Section 942 includes a number of specific requirements intended to ensure the construction
of stable diversion channels that cause or are subject to minimal erosion. Per 30 CFR § 942.816(c),
diversion channel linings must be designed using standard engineering practices to safely pass the design
velocities. Unless OSMRE determines greater levels are necessary, diversion channel freeboard must be
no less than 0.3 feet with protection being provided for areas of flow transition and for critical areas such
as swales and curves. Energy dissipaters must be installed at discharge points and in diversion channels
where those diversions intersect with natural streams and the exit velocity of the diversion ditch flow is
greater than that of the receiving stream. When diversion channels are constructed, any excess excavated
material not used in diversion channel construction must be disposed of in accordance with regulations
for disposal of excess spoil (30 CFR 88§ 816.71 through 816.74).

The impact of this regulation is that a minimum of 3.6 inches of freeboard must be maintained when
carrying the design flow which in most cases is equivalent to the regulation at 30 CFR part 816. Also, any
spoil left over from diversion construction must be disposed of in a controlled manner just like spoil from
the mined out area. The impact of this regulation on a typical mine in Tennessee is a slight increase in
reclamation cost to adhere to the design flow requirements and excess spoil disposal.

Hydrologic Balance: Siltation Structures: Section 942 includes specific requirements intended to
provide protections for nearby streams by ensuring sedimentation ponds meet minimum sediment storage
requirements. As indicated in 30 CFR § 942.816(d), in the absence of an approved plan for sediment
cleanout, sediment pond storage volume must be no less than 0.2 acre feet per disturbed acre draining into
a basin. If a pond maintenance and cleanout plan is approved by OSMRE, lesser sediment storage
volumes may be approved but in no case can sediment storage volume be less than 0.1 acre-feet per
disturbed acre.

Backfilling and Grading: Section 942 includes specific requirements intended to protect the
environment by limiting the amount of mining-related disturbance that can occur in advance of
reclamation. The regulation at 30 CFR § 942.816(e) limits contour mining by requiring that rough
backfilling and grading follows coal removal by not more than 60 days or 1,500 linear feet. For area
mining, rough backfilling and grading must be completed within 180 days following coal removal and
cannot be more than four spoil ridges behind the pit being worked with the spoil from the active pit being
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considered the first ridge. OSMRE may grant additional time for rough backfilling and grading if the
permittee can demonstrate, through the detailed written analysis under 30 CFR § 780.18(b)(3) that
additional time is necessary and the permittee can post the necessary bond amounts to ensure reclamation
can be completed in the event the permittee fails to do so. The impact of this regulation for surface mining
(also applicable to surface facilities for underground mines) is that time and distance constraints are
required to ensure contemporaneous reclamation.

Revegetation: To minimize impacts to the environment and facilitate the establishment of the approved
postmining land use, 30 CFR § 942.816(f) establishes minimum standards for revegetation success and
requires that sampling techniques for measuring woody plant stocking and ground cover must be in
accordance with techniques approved by the OSMRE. Revegetation success standards vary based on
approved postmining land use. This section only discusses standards established for the land uses similar
to those identified for the North Cumberland Wildlife Management Area (NCWMA) and Emory River
Tracts Conservation Easement (ERTCE).

For areas developed for wildlife habitat, undeveloped land, recreation, or forestry, the stocking of woody
plants must be at least equal to the rates specified in the approved reclamation plan. To minimize
competition with woody plants, herbaceous ground cover should be limited to that necessary to control
erosion and support the postmining land use. Seed mixes and seeding rates will be specified in the permit.

Minimum tree and shrub stocking levels and planting arrangements must be specified by the OSMRE
after consultation with the appropriate state agencies. All trees and shrubs that will be used in determining
the success of stocking and the adequacy of plant arrangement must have utility for the approved
postmining land use. At the time of bond release, such trees and shrubs must be healthy, and at least 80%
must have been in place for at least three growing seasons. No trees and shrubs in place for less than two
growing seasons must be counted in determining stocking adequacy. Distribution of woody plants within
the permit area must be consistent with the postmining land use. Vegetative ground cover must not be less
than that required to achieve the approved postmining land use.

The impact of this regulation is that it establishes a Tennessee specific performance standard for
revegetation rates and linked to the approved postmining land use.

Roads: Section 942 includes specific requirements intended to minimize the impacts of roads on the
environment. Under 30 CFR § 942.816(g), roads must be designed and constructed or reconstructed in
compliance with the following standards in order to control subsequent erosion and disturbance of the
hydrologic balance.

Except for existing primary roads and where lesser grades are necessary to control site-specific
conditions, these regulations minimize impacts by establishing maximum road gradients and by defining
maximum spacing between culverts based on road gradient. Based on the erosive properties of the soil or
to accommodate flow from small intersecting drainages, the OSMRE can require the installation of
culverts at closer intervals than the maximum. Culverts may be installed at greater intervals than the
maximum if approved by the OSMRE based upon a finding that greater spacing will not increase erosion.
To maintain the integrity and function of culverts installed on primary roads, a minimum of one foot of
compacted fill is required to cover culverts.

Ancillary road regulations allow field design methods to be used but still include requirements that
establish maximum road gradients. Ancillary roads may meander as necessary to avoid natural
obstructions. Compaction on ancillary road embankments need only occur to the extent necessary to
control erosion and maintain the road. Temporary culverts and bridges must be sized to safely pass the
one-year, six-hour precipitation event.
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The impact of this regulation is that maximum grade requirements and culvert spacing specifications exist
and must be complied with depending on whether the road is primary or ancillary. Also, culverts located
along primary roads must have at least one foot of compacted fill as cover. Temporary culverts and
bridges located along ancillary roads must be designed to pass the one-year, six-hour precipitation event.

Use of Explosives: Section 942 includes specific requirements intended to minimize the impacts of
blasting. Under 30 CFR § 942.816(h), all blasting must be conducted between sunrise and sunset.
Blasting may not be conducted at times different from those announced in the blasting schedule except in
emergency situations where rain, lightning, or other atmospheric conditions, or operator or public safety
requires unscheduled blasts. As deemed necessary, the OSMRE may specify more restrictive time periods
for blasting.

The impact of this regulation is to protect the best interests of the public. Blasting can only be conducted
during daylight hours. If a company has the ability to blast 24 hours per day, restricting blasting to
daylight hours may add a logistical cost to the overall operation.

Tennessee Responsible Mining Act of 2009

The State of Tennessee has regulatory primacy under the Clean Water Act. The State has adopted statutes
and regulations designed to implement State programs to protect water quality. Tennessee Code
Annotated, section 69-3-108, was amended in 2009 to require the following. In regard to permits for
activities related to the surface mining of coal or the surface effects of underground mining, with limited
exceptions, no coal mining or disposal of spoil or coal waste materials may occur within 100 feet of the
ordinary high water mark of a stream. The limited exceptions allow disturbance within 100 feet of a
stream for stream crossings. In addition, there are exceptions for operations to improve the quality of
stream segments previously disturbed by mining; and for activities related to, and incidental to, the
removal of coal from its original location. These exceptions include operations such as transportation,
storage, coal preparation and processing, loading, and shipping operations within 100 feet of the ordinary
high water mark of a stream, if necessary due to site-specific conditions, that do not cause the loss of
stream function and that do not cause a discharge of pollutants in violation of water quality criteria.

Under the Tennessee Responsible Mining Act, if the State determines that surface coal mining at a
particular site will violate water quality standards, the state permit (a Clean Water Act permit) must be
denied. Violation of water quality standards during mining operations would be rare because water would
be treatable to standards identified in the National Pollutant Discharge Elimination System permit.

ANNUAL MINING RATE IN THE EVALUATION AREA

In determining significance, NEPA requires agencies to consider the context and intensity of their actions
(40 CFR 8§ 1508.27). Context refers to the setting of the action such as the affected region, interests, or
locality (40 CFR § 1508.27(a)). Intensity “refers to the severity of the impact” (40 CFR § 1508.27(b)). In
order to understand the degree of the potential impacts associated with alternatives being evaluated, it is
important to understand the average area of disturbance from surface coal mining that occurs annually in
the evaluation area. This area, or rate, of disturbance provides both the context in terms of whether
impacts are widespread or local and provides some indication of the severity of the impact in terms of
amount of area affected.
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OSMRE calculated an average annual surface coal mining rate based on approximately 30 years (1984—
2014) for the greater NCWMA and ERTCE area. During this period, a total of 74 individual permits were
issued. Calculations used for each of these 74 permits were based on estimated disturbed acreage as
submitted in the permit application. These calculations are subject to the following qualifications:

o for those older permits in which estimated disturbed acreage numbers were not available, permit

acreage was used,

o for those permits that were located on the NCWMA and ERTCE boundaries, the permit acreage
number for only that portion of the permit area which fell within the actual NCWMA and ERTCE

area was used,

o for those six permits identified which as of the close of 2014 had not expired and still had
portions of the proposed disturbance that had not yet been disturbed, a LiDAR slope grid and
2012 and 2014 National Agriculture Imagery Program aerial imagery were used. Available
imagery and disturbed acres as reported by the OSMRE Inspectors and recorded in the OSMRE
FOCIS database were used to determine that 213.1 acres of proposed permitted disturbance had
not been disturbed as of the end of the 2014 calendar year and as such, should be removed from

the disturbed area calculations.

When the above calculations were completed, OSMRE
found the average annual rate of surface coal mining in
the evaluation area to be approximately 112 acres per
year, including remining where applicable. It should be
noted that this is an average rate based on a 30-year
historic trend and could fluctuate over time depending
on engineering and economic factors such as the
feasibility of coal resource extraction, the selling price,
or other known and unknown open market factors.
However, it helps provide the reader with conceptual
idea of the projected magnitude of impact on the
different resource areas analyzed. For purposes of the
analysis, it is also assumed that the average annual rate
of mining would be the same across alternatives. This
means that across all alternatives, an average of 112
acres of coal mining disturbance per year is projected to
occur within the evaluation area. For alternatives 2, 5,
and 6, the mining disturbance would occur in the
evaluation area outside the designation areas. For
alternatives 3 and 4, which do not prohibit remining,
the mining disturbance could occur in or outside of the
designation areas because remining could occur within
the designation area if permitted. This assumption is
supported by the coal resource evaluation conducted in

Evaluation Area: The area of land that
extends beyond the petition or designation
area where indirect effects from the
alternatives could occur. This area may vary by
resource topic but is generally described as the
NCWMA and ERTCE boundaries. The
evaluation area is defined more broadly than
the petition area to also encompass non-public
access lands.

Petition Area: The area described as
alternative 2 and included as the petition from
the State of Tennessee. Specifically, the
petition area includes 505 miles of ridgelines
with a 1,200-foot corridor (600 feet on both
sides of the ridgetop). The petition area covers
approximately 67,326 acres.

Designation Area: The areas described by
alternatives 3—6 as alternative designation
areas to the petition area of alternative 2.

chapter 5. For example under alternative 2, which would preclude all surface coal mining (including
remining) from the largest potential designation area, approximately 38% of the total of the coal resources
within the evaluation area would still be available to be mined over 40% of the evaluation area (roughly
68,800 acres). Given the rather small-scale average rate of disturbance (i.e., 112 acres), and the
availability of coal resources, it is reasonable to assume that mining could still occur at the historical rate
outside the petition area of alternative 2. Similarly, alternative 5, which would designate the smallest area
of all of the alternatives, would leave approximately 86% of the coal resource available over 87% of the
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evaluation area. Alternative 6 would leave approximately 64% of the coal resource available over 63% of
the evaluation area.

Alternatives 3 and 4 do not prohibit remining in the designation areas. Alternative 3 would provide the
same access for new mining to the coal resource as alternative 2, above. Alternative 4 could potentially
leave approximately 45% of the coal resource available for new mining over 45% of the evaluation area.
Under these alternatives, potential remining could account for the entire projected yearly 112-acre
disturbance, or a portion thereof, within the designation area, resulting in the eventual long-term
reclamation of existing mining disturbances. In terms of potential remining in the evaluation area, there
are 390.7 miles of pre-SMCRA highwalls present within the NCWMA and ERTCE. There are 201.6
miles of highwalls within the petition area under alternatives 2 and 3; whereas alternative 4 contains
approximately 219.5 miles of highwalls. However, not all of these miles would be subject to remining
because they do not possess a suitable coal resource and/or may not be determined appropriate for
remining under current regulations or the purposes for which the area was designated unsuitable for
mining. Based on the coal resources data and calculations performed by OSMRE, approximately 183.7
miles of the pre-SMCRA highwalls have been identified as potentially surface mineable highwalls of the
390.7 miles of highwall present in the evaluation area. Under alternative 3, there could be approximately
102 miles of potentially mineable highwall; whereas under alternative 4 there could be approximately 112
miles of potentially mineable highwall. The net effect of alternatives 3 and 4 would be to reclaim 102 and
112 miles, respectively, of highwall within each respective petition area. There would be no such
reclamation in alternatives that would not allow for remining within the designation area.

As described above, all of the alternatives being evaluated are examined in context with the 172,000-acre
area that makes up the NCWMA and ERTCE. Even with a designation, some surface coal mining and
remining could occur outside the final lands unsuitable for mining (LUM) designated area in adjacent
areas within the evaluation area. Table 6-1 describes the area within the evaluation area under each
alternative that could still be subject to surface coal mining or remining. For example, under alternative 1,
a maximum of approximately 65,830 acres of unmined areas and 16,925 acres of previously surface
mined areas would be available for surface mining and remining, respectively.

TABLE 6-1: MAXIMUM POTENTIAL ACREAGE AVAILABLE FOR SURFACE MINING AND REMINING WITHIN THE
EVALUATION AREA BY ALTERNATIVE

Potential Surface Previously Surface Mined
Alternative Mineable Acreage (Potential Remining) Acreage
Alternative 1 (No Action) 65,830.3 16,924.9
Alternative 2 31,736.5 8,146.6
Alternative 3 31,736.5 16,924.9
Alternative 4 (Preferred Alternative) 28,463.4 16,924.9
Alternative 5 56,954.5 15,399.9
Alternative 6 46,664.2 12,075.2

REGULATORY FRAMEWORK

SMCRA section 506 (30 USC § 1256) and implementing regulations at 30 CFR 8§ 740.13 and 773.4
require all people desiring to mine coal to obtain a permit. A new permit application, and the associated
process, is slightly different for new applications to remove more than 250 tons of coal and exploration
permits to remove less than 250 tons of coal. For exploration permits removing less than 250 tons of coal,
the applicant must provide notification to the regulatory authority prior to commencing exploration (30
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USC § 1262; 30 CFR § 772.11). If an operator wishes to perform exploration but remove more than 250
tons of coal or conduct exploration within the boundaries of a LUM designation, the applicant must file
an application with the regulatory authority (30 CFR 8 772.12).

All surface coal mining permit applications must contain all relevant technical, engineering, and
administrative information as described in the statute and implementing regulations at (30 USC § 1257;
30 CFR part 780). Once an application has been filed with the regulatory authority, the regulatory
authority is required to review the information and issue a written decision (30 CFR § 773.7). The
regulatory authority must review the applicant violator system (30 CFR § 773.8), ownership and control
(30 CFR § 773.9), permit history (30 CFR § 773.10), compliance history (30 CFR § 773.11), and permit
eligibility (30 CFR § 773.12).

Once the application is administratively complete and the technical review is done, the regulatory
authority must make a decision to issue or deny the application according to 30 CFR § 773.7. As part of
the decision making process and before a coal mining permit can be issued, the regulatory authority must
make the following findings related to its technical review of the mining application:

e The application is accurate and complete and the applicant has complied with all requirements of
SMCRA and the regulatory program.

e The applicant has demonstrated that reclamation as required by SMCRA and the regulatory
program can be accomplished under the reclamation plan contained in the permit application.

e The proposed permit area is—(1) not within an area under study or administrative proceedings
under a petition, filed pursuant to 30 CFR parts 764 and 769 (under review for unsuitable for
surface coal mining operations), unless the applicant demonstrates that before January 4, 1977, he
has made substantial legal and financial commitments in relation to the operation covered by the
permit application; or (2) not within an area designated as unsuitable for surface coal mining
operations under 30 CFR parts 762 and 764 or 769 or within an area subject to the prohibitions of
30 CFR § 761.11.

e For mining operations where the private mineral estate to be mined has been severed from the
private surface estate, the applicant has submitted to the regulatory authority the documentation
required under 30 CFR § 778.15(b) to demonstrate the right to mine the coal.

e The regulatory authority has assessed the probable cumulative impacts of all anticipated coal
mining on the hydrologic balance in the cumulative impact area and has determined that the
proposed operation has been designed to prevent material damage to the hydrologic balance
outside the permit area.

e The applicant has demonstrated that any existing structure will comply with 30 CFR § 701.5, and
the applicable performance standards.

e The applicant has paid all reclamation fees from previous and existing operations.
e The applicant has satisfied the applicable requirements of 30 CFR part 785.

e The applicant has, if applicable, satisfied the requirements for approval of a long-term, intensive
agricultural postmining land use, in accordance with the requirements of 30 CFR 8§ 816.111(d)
or 817.111(d).

e The operation would not affect the continued existence of endangered or threatened species or
result in destruction or adverse modification of their critical habitats, as determined under the
Endangered Species Act of 1973 (16 USC § 1531 et seq.).
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e The regulatory authority has taken into account the effect of the proposed permitting action on
properties listed on or eligible for listing on the National Register of Historic Places. This finding
may be supported in part by inclusion of appropriate permit conditions or changes in the
operation plan protecting historic resources, or a documented decision that the regulatory
authority has determined that no additional protection measures are necessary.

e For aproposed remining operation where the applicant intends to reclaim in accordance with the
requirements of 30 CFR 88§ 816.106 or 817.106, the site of the operation is a previously mined
area as defined in 30 CFR § 701.5.

e For permits to be issued under SMCRA, the permit application must contain the following:

1. anidentification of the potential environmental and safety problems related to prior mining
activity that could reasonably be anticipated to occur at the site; and

2. mitigation plans to sufficiently address these potential environmental and safety problems so
that reclamation as required by the applicable requirements of the regulatory program can be
accomplished.

The applicant is eligible to receive a permit, based on the reviews under 30 CFR 88 773.7 through
773.14.

Because Tennessee is a federal program state, the regulatory authority (OSMRE) in addition to making
the written finding required by SMCRA, must also comply with the NEPA and produce a document
addressing the following:

e The environmental impact of the proposed action,
e Any adverse environmental effects that cannot be avoided should the proposal be implemented,
o Alternatives to the proposed action,

e The relationship between local short-term uses of man’s environment and the maintenance and
enhancement of long-term productivity, and

e Any irreversible and irretrievable commitments of resources that would be involved in the
proposed action should it be implemented.

SMCRA and its implementing regulations at 30 CFR parts 700 to 955 also include provisions for public
participation (30 USC § 1263; 30 CFR § 773.6). The applicant must place public notice of the proposed
operation in a newspaper of local circulation in the community the activity will occur (30 CFR § 773.6)
and place a copy of the proposed application in a location for public review (30 CFR § 773.6). The
regulatory authority must also retain a copy for public review (30 CFR 8§ 773.6). The regulatory authority
is required to notify all local, state, and federal governmental agencies potentially affected or with
jurisdiction of the proposed action (30 CFR § 773.6). After an application is advertised and placed for
review, the public may offer comments and objections on the application within a reasonable time period
as established by the regulatory authority (30 CFR § 773.6). Any person with an affected interest from the
proposed operation may also request an informal conference (30 CFR § 773.6).

Provisions of SMCRA (30 USC § 1259) and its implementing regulations (30 CFR § 800.11), require the
applicant to submit a performance bond for the operation. The governing principle for calculating the
amount of the performance bond is that the regulatory authority must have adequate bond on hand at all
times to ensure the regulatory authority can perform all reclamation work on the site in the event of a
forfeiture (30 CFR § 800.14). Performance bonds are regularly reviewed for adequacy (30 CFR

8§ 800.15), can be adjusted as areas are reclaimed or increased (30 CFR § 800.15), and are releasable when
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various phases of reclamation are successfully completed (30 CFR § 800.40). If an operator is unwilling
or unable to perform the reclamation required on the site, the bonds can be forfeited and the money used
for site reclamation (30 CFR § 800.50).

Once a permit to mine coal has been issued to the applicant, the regulatory authority must inspect each
site and enforce the regulations (30 USC 8 1267). The regulatory authority has right-of-entry jurisdiction
on any coal mine operation (30 CFR § 840.12) and must inspect each site at least once per month for
active sites or once per quarter for inactive sites (30 CFR § 840.11). The inspections must be carried out
on an irregular basis, occur without prior notice, and include prompt filing of inspection reports (30 CFR
§ 840.11e).

ENVIRONMENTAL CONSEQUENCES OVERVIEW AND GENERAL ANALYSIS
METHODS

NEPA requires federal agencies to evaluate the environmental impacts of proposed actions and
alternatives (40 CFR § 1502.16). The environmental consequences analysis must include a discussion of
the environmental impacts, any adverse environmental effects that cannot be avoided, the relationship
between short-term uses of man’s environment and the maintenance and enhancement of long-term
productivity, and any irreversible or irretrievable commitments of resources (40 CFR § 1502.16).
Specifically this chapter includes the assessment of the direct, indirect and cumulative impacts and their
significance (40 CFR § 1502.16).

This chapter assesses the impacts to the following resources:

e Earth resources (geology, topography and physiographic setting)
e Air quality

e Water resources (surface water, groundwater, and wetlands)

e Soils and vegetation

e Fish and wildlife

e Special-status species

e Land use and recreation

e Aesthetics (visual resources and soundscapes)

e Socioeconomics

e Cultural resources

e Public health and safety

For the purposes of this PED/EIS, it should be noted that none of the alternatives authorize surface
mining operations in the evaluation area. Potential future mining would require a permit application and a
site-specific NEPA analysis to evaluate the potential impacts from surface coal mining. Also, none of the
action alternatives would result in new or additional adverse impacts beyond those currently experienced
under the no-action alternative.

As described in “Chapter 1: Purpose and Need,” unless otherwise specified the evaluation area for most

impact topics includes the NCWMA and ERTCE. Although the ERTCE is evaluated for the purpose of
analysis in this PED/EIS, OSMRE has determined that it is not eligible for inclusion in a LUM
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designation. Based on a review of existing property rights and the terms of the conservation easement for
the Emory River Tract, OSMRE believes that surface coal mining operations are not authorized in the
ERTCE. In addition, there are no commercial mineable coal resources in the ERTCE. Therefore the
ERTCE cannot be designated as lands unsuitable for surface coal mining operations. Therefore, overall
impacts would likely be somewhat less than described in this chapter. In order to determine whether an
action has the potential to result in significant impacts, the context and intensity of the action must be
considered. Context refers to area of impacts and whether they are near or long term. Intensity refers to
the severity of the impact.

The following definitions are used for impact topics unless otherwise noted:

Beneficial: For the no-action alternative, an impact that would result in a positive change to the
resource compared to the existing conditions. For the action alternatives, an impact that would
result in a positive change to the resource compared to the no-action alternative.

Adverse: An impact that causes an unfavorable result to the resource compared to the existing
conditions.

Direct: Impacts that are caused by the action and occur at the same time and place (40 CFR
§ 1508.8).

Indirect: Impacts that are caused by the action and are later in time or farther removed in
distance, but are still reasonably foreseeable (40 CFR § 1508.8).

Cumulative: The impact on the environment that results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions regardless of
what agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts
can result from individually minor but collectively significant actions taking place over a period
of time (40 CFR § 1508.7).

Long-term: Impacts that will change the existing conditions beyond the cessation of mining
activities or indefinitely.

Short-term: Impacts that will likely only exist during mining operations prior to reclamation of
sites.

The following should be considered in evaluating the significance of an impact (40 CFR § 1508.27):

Impacts that may be both beneficial and adverse. A significant effect may exist even if the federal
agency believes that on balance the effect will be beneficial.

The degree to which the proposed action affects public health or safety.

Unique characteristics of the geographic area such as proximity to historic or cultural resources,
park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically critical areas.

The degree to which the effects on the quality of the human environment are likely to be highly
controversial.

The degree to which the possible effects on the human environment are highly uncertain or
involve unique or unknown risks.

The degree to which the action may establish a precedent for future actions with significant
effects or represents a decision in principle about a future consideration.
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o Whether the action is related to other actions with individually insignificant but cumulatively
significant impacts. Significance exists if it is reasonable to anticipate a cumulatively significant
impact on the environment. Significance cannot be avoided by terming an action temporary or by
breaking it down into small component parts.

e The degree to which the action may adversely affect districts, sites, highways, structures, or
objects listed in or eligible for listing in the National Register of Historic Places or may cause loss
or destruction of significant scientific, cultural, or historical resources.

e The degree to which the action may adversely affect an endangered or threatened species or its
habitat that has been determined to be critical under the Endangered Species Act of 1973.

o Whether the action threatens a violation of federal, state, or local law or requirements imposed for
the protection of the environment.

The general approach for measuring the effects of the alternatives on each impact topic includes the
following elements:

o Discussion of general analysis methods as described in applicable laws and regulations
o Discussion of the basic assumptions used in this analysis

o Description of the context of the actions

o Definition of the type and duration of impact resulting from each alternative

e Description of the methods used to evaluate the cumulative impacts of each alternative

e Conclusion of significance of impacts for each affected resource

CUMULATIVE EFFECTS METHOD

Council on Environmental Quality regulations for implementing NEPA require the assessment of
cumulative impacts in the decision-making process for proposed federal projects. Cumulative impacts are
defined as the “impact on the environment, which results from the incremental impact of the action when
added to other past, present, and reasonably foreseeable future actions regardless of what agency (federal
or non-federal) or person undertakes such other actions” (40 CFR § 1508.7). As stated in the Council on
Environmental Quality handbook, “Considering Cumulative Effects under the National Environmental
Policy Act” (CEQ 1997), cumulative impacts should be analyzed in terms of the specific resource,
ecosystem, and human community being affected and focus on effects that are truly meaningful.

This chapter provides an analysis of potential cumulative impacts related to the petition evaluation and
alternatives. The analysis was accomplished using the four steps summarized below.

e Step 1 - Identify Potentially Affected Resources: Resources are identified that potentially could
be cumulatively affected by the State’s petition or alternatives being evaluated in combination
with other actions.

e Step 2 - Establish Boundaries: Spatial (i.e., location) and temporal (i.e., time) boundaries are
established for the consideration of other potentially cumulative actions.

e Step 3 - Identify Potentially Cumulative Actions: Other past, present, and reasonably
foreseeable future actions are identified that have contributed, or could contribute, to cumulative
impacts on the resources identified in step 1. These actions fall within the spatial and temporal
boundaries established in step 2.
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e Step 4 - Analyze Cumulative Impacts: For each resource, the actions identified in step 3 are
analyzed in combination with the impacts of the State’s petition or alternatives being evaluated.
This analysis describes the overall cumulative impact related to each resource and the
contribution to this cumulative impact of State’s petition or alternatives being evaluated.

AFFECTED RESOURCES AND RESOURCE BOUNDARIES

In identifying potentially affected resources (step 1), OSMRE considered the likelihood that a variety of
other actions with a wide variety of potential effects on numerous resources have taken place or could
take place within the evaluation area. Accordingly, OSMRE determined that all of the same resources
described in “Chapter 4: Affected Environment” should be considered in the cumulative impacts analysis.

OSMRE then established reasonable boundaries for the consideration of other past, present, and
reasonably foreseeable future actions (step 2). These boundaries were established in terms of where the
other actions are located (i.e., spatial boundaries), and when in time these actions took place or will take
place (i.e., temporal boundaries). For each resource, the spatial boundary is the area where other past,
present, and reasonably foreseeable future actions have taken place, are taking place, or could take place
and result in cumulative impacts on the affected resource when combined with the impacts of the State’s
petition or alternatives being evaluated. Appropriate spatial boundaries can vary for each resource.

The temporal boundary describes how far into the past, and forward into the future, other actions should
be considered in the cumulative impact analysis. For the purposes of this analysis, past and present
actions that have shaped the landscape since approximately the first European settlement in the general
vicinity are considered, to the extent that they have had lasting effects contributing to cumulative impacts.
The reasonably foreseeable nature of potential future actions helps define the forward-looking temporal
boundary. While it is acknowledged that the State’s petition or alternatives being evaluated could
continue for 30 years or more and could contribute to cumulative impacts during that timeframe, it would
be speculative to consider actions beyond what is reasonably foreseeable. Given this limitation, the
forward-looking temporal boundary has been established generally at the period when mining could occur
over the near term and when reclamation could occur over the long term.

CUMULATIVE ACTIONS

After establishing appropriate spatial and temporal boundaries, OSMRE identified other past, present, and
reasonably foreseeable future actions potentially contributing to cumulative effects along with the State’s
petition or alternatives being evaluated (step 3). To identify these other actions, OSMRE used information
gathered in the course of developing the analysis of direct and indirect impacts. OSMRE also considered
guidance on determining what actions to consider in a cumulative analysis from a variety of sources,
including the Council on Environmental Quality handbook, “Considering Cumulative Effects under the
National Environmental Policy Act” (CEQ 1997).

The following discussion provides more information on how potentially cumulative past, present, and
reasonably foreseeable future actions were identified; the discussion describes the cumulative actions that
have been identified for the cumulative impacts analysis in this PED/EIS.

Past actions relevant to the cumulative impacts analysis in this PED/EIS are those that have previously
taken place and are largely complete, but that have lasting effects on one or more resources that also
would be affected by the State’s petition or alternatives being evaluated. For these past actions, The
Council on Environmental Quality has issued a guidance memo entitled “Guidance on Consideration of
Past Actions in Cumulative Effects Analysis.” This guidance states that consideration of past actions is
only necessary in so far as it informs agency decision-making. Typically the only types of past actions
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considered are those that continue to have present effects on the affected resources. In addition, the
guidance states that “[a]gencies are not required to list or analyze the effects of individual past actions
unless such information is necessary to describe the cumulative effect of all past actions.” Agencies are
allowed to aggregate the effects of past actions without “delving into the historical details of individual
past actions.” Impacts associated with past actions are largely captured in “Chapter 4: Affected
Environment” for each resource.

Present actions are those that are currently occurring and result in impacts on the same resources that the
State’s petition or alternatives being evaluated could affect. Present actions generally include ongoing
land management and utilization activities (such as recreation and timber harvest), as well as recently
completed residential and industrial development.

Reasonably foreseeable future actions are those actions that are likely to occur and affect the same
resources as the State’s petition or alternatives being evaluated. For a future action to be considered
reasonably foreseeable there must be a level of certainty that it will occur. This level of certainty is
typically met by the submission of a formal project proposal or application to the appropriate jurisdiction,
approval of such a proposal or application, inclusion of the future action in a formal planning document,
or other similar evidence. For future actions in the proposal stage, the action must be sufficiently defined
in terms of location, size, design, and other relevant features to permit meaningful consideration in the
cumulative impacts analysis.

The following summarizes past, present, and reasonably foreseeable future actions considered in this
cumulative impacts analysis. Additional actions and associated impacts are described and analyzed in
each affected resource topic.

PAST, PRESENT, AND FUTURE ACTIVITIES COMMON TO ALL ALTERNATIVES AND
THAT MIGHT CONTRIBUTE TO CUMULATIVE IMPACTS

Coal Mining Operations: Past, present and reasonably foreseeable future coal mining operations would
have impacts on a number of resources. Coal mining activities have occurred within the evaluation area at
varying levels of intensity for more than 100 years (TWRA n.d.). Mining operations, especially surface
mining operations, remove larger areas of vegetation, soil, subsurface geologic material, and alter the
natural topography and hydrology. Although current and future mining operations must follow
regulations concerning best management practices, impacts still occur. Many historic mining sites were
never appropriately reclaimed, resulting in long-term impacts to a number of resources such as earth
resources, water, vegetation and wildlife, among others. Underground mining can result in subsidence at
the surface, resulting in long-term adverse impacts to surface drainage and underground aquifers.

Timber Harvest: Past, present and reasonably foreseeable future timber harvesting would have adverse
impacts on resources such as vegetation, wildlife, soils, water resources, and aesthetics, among others.
The removal of trees from land removes vegetation, degrades wildlife habitat, exposes soil to erosive
factors, and changes site hydrology—indirectly contributing sediment to surface waters. OSMRE has
estimated that the lease areas managed by private companies are harvested at a rate of 1,600 acres per
year whereas the Tennessee Wildlife Resources Agency (TWRA) harvests 120 acres per year. In 2010,
forestry best management practices in Tennessee were implemented at a rate of 88.9% (Sherrill et al.
2013).

Oil and Gas Production: Past, present and reasonably foreseeable future oil and gas production would
have adverse impacts on a number of resources. Qil and gas pipelines that support the wells are common
in the NCWMA and ERTCE and require roads and construction activities and stream crossings or drilling
beneath streams. Much of this oil and gas production is located in steep slope areas. There are 289 oil and
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gas wells within the boundaries of the evaluation area. The majority of these wells are located in the
northeastern portion of the evaluation area. Well development and oil and gas production activities could
result in spills or releases of brines and condensates into the surrounding environment.

Recreational Activities: Past, present and reasonably foreseeable future recreational activities, such as
off-highway vehicle usage, hunting and fishing and camping impact a variety of resources. For example,
use of off-highway vehicles disturbs wildlife and vegetation—eventually resulting in exposed soil and
higher rates of erosion. Hunting, fishing and camping can result in additional disturbance to target and
non-target fish and wildlife species. Recreational use also includes the development of future trails and
other attractions, and improvements in recreational amenities.

Construction and Development: Construction and other civil works projects currently occurring in the
evaluation area counties include highway and road construction and residential and non-residential land
development. These actions have the potential to affect water resources, fish and wildlife, air quality,
aesthetics, and socioeconomic resources, among other resources.

SUMMARY OF ENVIRONMENTAL CONSEQUENCES

Table 6-2 provides a summary of the environmental impacts from each of the alternatives being analyzed.
The remaining sections of chapter 6 provide an in-depth programmatic analysis for each potentially
affected resource topic considered.

IMPACTS OF THE ALTERNATIVES ON EARTH RESOURCES
(GEOLOGY, TOPOGRAPHY, AND PHYSIOGRAPHIC SETTING)

METHODS FOR ANALYSIS
Applicable Statutes, Regulations, and Policies

Geology

Coal mining permanently alters the geological structure of the mined area because of the removal of coal
and, for surface mines, overburden. Factors that determine the level of geological disturbance are the
elevation of the lowest coal seam mined, the depth of overburden above this seam, and the area mined.
Surface mining completely alters the geologic structure above the lowest coal seam mined such that
previously discrete strata of rock and soil, each stratum with its own distinctive characteristics, are
converted to a more or less uniform fragmented mixture of rubble. Typically referred to as spoil, this
rubble consists of mixtures of the parent rocks, with percentages of rock types varying at different
locations across the site.

Underground mining can have a lesser impact on geology because the strata overlying the coal seam
remains intact and in discrete units. However, subsidence may affect the intactness of the strata.
Subsidence may cause pervasive changes in the elevation, continuity, and capability of individual strata
but the strata moves as discrete units except in the immediate roof. This movement and subsequent
disruption of the intact units may adversely affect the hydrologic properties and function of overlying
water bearing strata.
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Topography

Coal mining alters the landscape by removing coal resources and changing the configuration and physical
properties of rock and other earthen materials overlying the coal seam. Depending on the original
topography, thickness of the coal seam, relative thickness of overburden, and mining method, significant
changes in topography can result. Under SMCRA, mined land must be backfilled and graded to restore its
approximate original contour, with limited exceptions.

Current Approximate Original Contour Requirements

Section 515(b)(3) of SMCRA (30 USC § 1265(b)(3)) requires that mined lands be backfilled and graded
to restore the approximate original contour, with certain exceptions. The implementing regulations at 30
CFR 88§ 816.102 and 817.102 require that areas disturbed by mining operations be backfilled and graded
to achieve approximate original contour. These regulations provide exceptions for sites with thin or thick
overburden, mountaintop removal mining operations, those portions of steep-slope operations for which
the regulatory authority has granted a variance from approximate original contour restoration
requirements, previously mined areas for which complete highwall elimination is not required, and, for
underground mines, settled and revegetated fills. The regulations at 30 CFR § 701.5 define approximate
original contour as follows:

Approximate original contour means that surface configuration achieved by backfilling
and grading of the mined areas so that the reclaimed area, including any terracing or
access roads, closely resembles the general surface configuration of the land prior to
mining and blends into and complements the drainage pattern of the surrounding terrain,
with all highwalls, spoil piles and coal refuse piles eliminated. Permanent water
impoundments may be permitted where the regulatory authority has determined that they
comply with 30 CFR 816.49, 816.56, and 816.133 or 817.49, 817.56, and 817.133.

Figure 6-1 is a reconstruction of an illustration in the legislative history of SMCRA that demonstrates
how the authors of SMCRA envisioned implementation of the backfilling and grading requirements of
section 515(b)(3), both for operations required to restore the approximate original contour and for certain
operations that are exempt from the requirement.
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Impacts of the Alternatives on Earth Resources (Geology, Topography, and Physiographic Setting)

TABLE 6-2: SUMMARY OF ENVIRONMENTAL CONSEQUENCES

Resource

Alternative 1. No-Action Alternative

Alternative 2: State Petition
Designation

(67,326 acres)

Alternative 3: State Petition
Designation with Potential Remining
and Road Access

(67,326 acres)

Alternative 4: Expanded Corridor
Designation with Potential
Remining and Road Access
(Preferred Alternative)

(74,968 acres)

Alternative 5: Targeted Resource
Protection Designation

(12,331 acres)

Alternative 6: Reduced Corridor
Designation

(39,106 acres)

Earth Resources
(including)

e Geology
e Topography

Impacts from surface, underground,
and auger mining would be
permanent, localized, yet
comparatively minor because any area
subject to surface mining would be
reclaimed to the approximate original
contour. There would be benefits from
remining and restoration of highwalls,
and there is a limited amount of
surface mining expected (assumed at
an average of 112 acres per year).
Alternative 1 would not have significant
impacts on topography or geology.

Impacts to geology from underground
and auger mining underneath the
petition area would be permanent,
localized, yet comparatively minor,
and there would be a benefit since
surface geology would remain
undisturbed in the petition area.
Impacts on topography would be
mainly long-term beneficial from the
protection of ridgelines in the petition
area, but with the ongoing adverse
impacts from the inability to remine
and reclaim existing highwalls.
Impacts would not be significant.

Impacts to geology would be permanent
and localized, yet comparatively minor.
The overall impacts to geology would be
minor and there would be a benefit since
surface geology would remain
undisturbed in the designation area and
reclamation would occur in remined
areas if permitted in the future.
Alternative 3 would have mostly
beneficial impacts on topography from
the protection of ridgelines within the
designation area and the overall
beneficial effect on potentially remined
areas that are reclaimed. Impacts would
not be significant.

Impacts to geology would be
permanent and localized, yet
comparatively minor, with a benefit
since surface geology would remain
undisturbed in the designation area
and reclamation would occur in
remined areas if permitted in the
future. Impacts on topography under
alternative 4 would be mainly
beneficial from the protection of
ridgelines within the designation area
and the overall beneficial effect on
potentially remined areas that are
reclaimed. Impacts would not be
significant.

Impacts to topography and geology
from underground and auger mining
underneath the petition area would
be permanent, localized, yet
comparatively minor, and there
would be a benefit since surface
geology would remain undisturbed in
the designation area. Past adverse
effects would remain where
highwalls exist and cannot be
reclaimed since no remining would
be permitted. Overall, impacts on
topography under alternative 5
would not be significant.

Impacts to geology from
underground and auger mining
underneath the petition area would
be permanent, localized, yet
comparatively minor. There would
be beneficial impacts because
topography and subsurface
geology would remain undisturbed
in the designation area. Past
adverse effects would remain
where highwalls exist and cannot
be reclaimed since no remining
would be permitted. Impacts would
not be considered significant.

Air Quality and
Greenhouse Gases

Alternative 1 would have near-term
adverse impacts to air quality relative
to existing ambient conditions for
areas in the immediate vicinity of
surface mining. Best management
practices and compliance with
applicable regulations and permit
conditions would minimize impacts to
this resource, but impacts related to
particulate emissions would likely
remain unchanged as a result of
continued mining in the NCWMA.
Greenhouse gas emissions would be
less than significant.

Areas within the petition area would
potentially experience fewer air
quality impacts, but overall emissions
in the evaluation area would remain
the same as alternative 1. Best
management practices and
compliance with applicable
regulations and permit conditions
would minimize impacts to this
resource, but impacts related to
particulate matter emissions would
likely remain unchanged as a result of
continued mining in the NCWMA,;
however, based on the low level of
annual production it is unlikely that
impacts would be significant.
Greenhouse gas emissions from coal
extraction would be less than
significant.

Areas within the designation area would
be less likely to experience localized air
quality impacts, because impacts in the
designation area would result mainly
from remining operations and associated
haul roads if permitted in the future,
which would be a small portion of overall
production and would result in periodic
and overall minor emissions. Overall
emissions in the evaluation area would
remain the same as alternative 1. Best
management practices and compliance
with applicable regulations and permit
conditions would minimize impacts to this
resource, but impacts related to
particulate matter emissions would likely
remain unchanged as a result of
continued mining in the NCWMA.
Greenhouse gas emissions from coal
extraction would be less than significant.

Areas within the designation area
would be less likely to experience
localized air quality impacts, because
impacts in the designation area would
result mainly from remining operations
and associated haul roads if permitted
in the future, which would be a small

portion of overall production and would

result in periodic and overall minor
emissions. Overall emissions in the
evaluation area would remain the
same as alternative 1. Best
management practices and
compliance with applicable regulations
and permit conditions would minimize
impacts to this resource, but impacts
related to particulate matter emissions
would likely remain unchanged as a
result of continued mining in the
NCWMA. Greenhouse gas emissions
from coal extraction would be less
than significant.

Areas within the designation area
would experience few or minor
localized air quality impacts from
auger or underground mining only,
because no surface mining would
occur in the designation area.
Overall emissions in the evaluation
area would remain the same as
alternative 1. Best management
practices and compliance with
applicable regulations and permit
conditions would minimize impacts
to this resource, but impacts related
to particulate matter emissions
would likely remain unchanged as a
result of continued mining in the
NCWMA. Greenhouse gas
emissions from coal extraction would
be less than significant.

Areas within the designation area
would experience few or minor
localized air quality impacts from
auger or underground mining only,
because no surface mining would
occur in the designation area.
Overall emissions in the evaluation
area would remain the same as
alternative 1. Best management
practices and compliance with
applicable regulations and permit
conditions would minimize impacts
to this resource, but impacts
related to particulate matter
emissions would likely remain
unchanged as a result of continued
mining in the NCWMA.
Greenhouse gas emissions from
coal extraction would be less than
significant.

Petition Evaluation Document / Environmental Impact Statement

6-17



Chapter 6: Environmental Consequences

Resource

Alternative 1. No-Action Alternative

Alternative 2: State Petition
Designation

(67,326 acres)

Alternative 3: State Petition
Designation with Potential Remining
and Road Access

(67,326 acres)

Alternative 4: Expanded Corridor
Designation with Potential
Remining and Road Access
(Preferred Alternative)

(74,968 acres)

Alternative 5: Targeted Resource
Protection Designation

(12,331 acres)

Alternative 6: Reduced Corridor
Designation

(39,106 acres)

Water Resources
(including)

e Groundwater
e Surface water
e Wetlands

Alternative 1 would have short-term
and long-term potentially widespread
adverse impacts on surface water
resources, but this is limited because
the expected mining rate is assumed
at an average of 112 acres per year.
Remining would result in localized
short-term adverse impacts to surface
water and groundwater, but
reclamation would result in localized
long-term beneficial impacts to surface
water and groundwater. Surface
mining could result in widespread
short-term and long-term adverse
impacts on groundwater resources.
Alternative 1 would not result in
significant adverse impacts to surface
water or groundwater.

Both near- and long-term adverse
impacts to wetlands could result from
mining activities. Best management
practices and compliance with
applicable regulations and permit
conditions would minimize impacts to
wetlands and only a small percentage
of the evaluation area would be mined
based on the expected level of future
surface coal mining operations.

However, alternative 1 could result in
site-specific localized significant
impacts to a wetland depending on
proximity to a mining operation.

Alternative 2 would reduce the
potential for future adverse impacts
from surface coal mining operations
to surface water and groundwater
resources, resulting in widespread
long-term beneficial impacts,
especially to source water protection
and management zones, headwater
streams and wells, and wellhead
protection zones in the petition area.
The continued existence of
unreclaimed previously mined land
would result in localized long-term
adverse impacts to surface water and
groundwater. Alternative 2 would not
result in significant adverse impacts
on surface water or groundwater
resources.

The designation of the petition area
under alternative 2 would have long-
term, widespread beneficial impacts
on wetland resources in the petition
area, but could also have some
adverse effects because of
underground mining activity and
issues related to unreclaimed mines.
Alternative 2 would not result in
significant impacts to wetlands.

Alternative 3 would reduce the potential
for future adverse impacts from surface
coal mining operations to surface water
and groundwater resources, resulting in
widespread long-term beneficial impacts,
especially to source water protection and
management zones, headwater streams
and wells, wellhead protection zones in
the designation area. It would contribute
localized short-term adverse impacts to
surface water and groundwater during
remining if permitted in the future, but
would provide long-term beneficial
impacts in the designation area due to
reclamation activities. It would not result
in significant adverse impacts on surface
water and surface water.

Alternative 3 would have long-term
beneficial impacts to wetlands protected
in the designation area. Potential
remining and reclamation activities and
haul roads could have near-term adverse
impacts and long-term benefits from
improved water quality. Alternative 3
would not have significant impacts on
wetlands.

Alternative 4 would reduce the
potential for future adverse impacts
from surface coal mining operations to
surface water and groundwater
resources, especially to source water
protection and management zones,
headwater streams and wells, and
wellhead protection zones in the
designation area. It would contribute
localized short-term adverse impacts
to surface water and groundwater
during remining operations if permitted
in the future, but would provide long-
term beneficial impacts in the
designation area due to reclamation
activities. Alternative 4 would not
result in significant adverse impacts on
surface water and groundwater
resources.

Impacts to wetlands would be similar
to alternative 3, with no significant
impacts expected.

Alternative 5 would reduce the
overall adverse impacts from
potential future mining. It would
result in localized and relatively
limited long-term beneficial impacts
to surface water and groundwater
resources, especially to source
water protection and management
zones, headwater streams and
wells, and wellhead protection zones
in the designation area The
continued existence of unreclaimed
previously mined land would result in
long-term, localized adverse impacts
to surface water and groundwater
resources. Alternative 5 would not
result in significant adverse impacts
on surface water and groundwater
resources.

Similar to alternative 2, alternative 5
would have mainly long-term,
widespread beneficial impacts on
wetland resources in the designation
area, with some adverse effects
because of issues related to
unreclaimed mines. Impacts would
not be significant.

Alternative 6 would reduce the
potential for future adverse impacts
from surface coal mining
operations to surface water and
groundwater resources, resulting in
widespread long-term beneficial
impacts, especially to source water
protection and management zones,
headwater streams and wells, and
wellhead protection zones in the
designation area. The continued
existence of unreclaimed
previously mined land would result
in long-term, localized adverse
impacts to surface water and
groundwater resources. Alternative
6 would not result in significant
adverse impacts on surface water
and groundwater resources.

Similar to alternative 2, alternative
6 would have long-term,
widespread beneficial impacts on
wetland resources in the
designation area, with some
adverse effects. Impacts would not
be significant.

Soils and Vegetation

Alternative 1 would have both near-
and long-term adverse impacts, which
would be limited because only a small
percentage of the evaluation area
would be mined based on the
expected level of future surface coal
mining operations. Long-term
beneficial impacts would be realized
once a remined site is reclaimed.
Impacts would not be significant.

Alternative 2 would have both near-
and long-term beneficial impacts from
protection of vegetation and soils in
the petition area. Minor adverse
impacts would occur because
remining and associated reclamation
would not be permitted. Impacts
would not be at a large or landscape
scale, and it is unlikely that impacts
would be significant.

Alternative 3 would have long-term
beneficial impacts from protection of the
designation area and reclamation of
remined area if permitted in the future,
with near-term adverse effects during
early stages of remining. It is unlikely that
the impacts would be significant.

Alternative 4 would have greater long-
term beneficial impacts from protection
of the designation area and
reclamation of remined area if
permitted in the future, with near-term
adverse effects during early stages of
remining. It would result in direct or
indirect adverse impacts, but could
result in substantial benefits. It is
unlikely that the impacts would be
significant.

Alternative 5 would have both near-
and long-term direct and indirect
beneficial impacts from protection of
vegetation and soils in the
designation area, but the beneficial
impacts of reclamation on the
potential vegetation acres protected
from remining would not occur. It is
unlikely that the impacts would be
significant.

Alternative 6 would result in both
near- and long-term direct and
indirect beneficial impacts in the
designated area, with adverse
effects continuing on lands that
have not been reclaimed. It is
unlikely that the impacts would be
significant.

6-18

North Cumberland Wildlife Management Area, Tennessee Lands Unsuitable for Mining




Impacts of the Alternatives on Earth Resources (Geology, Topography, and Physiographic Setting)

Resource

Alternative 1. No-Action Alternative

Alternative 2: State Petition
Designation

(67,326 acres)

Alternative 3: State Petition
Designation with Potential Remining
and Road Access

(67,326 acres)

Alternative 4: Expanded Corridor
Designation with Potential
Remining and Road Access
(Preferred Alternative)

(74,968 acres)

Alternative 5: Targeted Resource
Protection Designation

(12,331 acres)

Alternative 6: Reduced Corridor
Designation

(39,106 acres)

Fish and Wildlife

Alternative 1 would have near- and
long-term adverse impacts to aquatic
and terrestrial species. Alternative 1
would potentially impact up to
approximately 945 miles of aquatic
habitat. Remining may contribute to
short-term impacts, but associated
reclamation could improve water
quality and aquatic habitat conditions
in the long term. Based on an
assumed average mining rate of 112
acres per year throughout the
evaluation area, it is unlikely that
widely distributed common species
would be significantly impacted. In the
event that small, isolated populations
are adversely impacted, significant
impacts to those populations could
occur.

Alternative 2 would result in near- and
long-term beneficial impacts to
aquatic and terrestrial species. It
would result in the protection of
approximately 356 miles of aquatic
habitat and 18,436 acres of terrestrial
tier 1 priority habitat, although any
areas that have water quality issues
from pre-SMCRA mining would not
be remined or reclaimed, resulting in
continued adverse effects on aquatic
species. Alternative 2 would not result
in significant adverse impacts.

Alternative 3 would result in near- and
long-term adverse and beneficial impacts
to aquatic and terrestrial species. It
would result in the protection of
approximately 356 miles of aquatic
habitat and approximately 18,436 acres
of terrestrial tier 1 priority habitat. If
permitted in the future, remining and
reclamation activities along with haul
road construction and maintenance
within the designation area and adjacent
to protected ridgelines could result in
near- and long-term adverse impacts to
aquatic and terrestrial species. However,
protection of lands within the designation
area from future surface coal mining
operations would result in long-term
beneficial impacts by limiting further
injury and potentially facilitating
ecosystem recovery. Alternative 3 would
not likely result in significant adverse
impacts.

Alternative 4 would result in near- and
long-term adverse and beneficial
impacts to aquatic and terrestrial
species. Protection of lands within the
designation area from future mining
activities would also result in long-term
beneficial impacts. Alternative 4 would
result in the protection of
approximately 360 miles of aquatic
habitat and approximately 19,728
acres of terrestrial tier 1 priority
habitat. If permitted in the future,
remining and reclamation activities
along with haul road construction and
maintenance within the designation
area and adjacent to protected
ridgelines could result in near- and
long-term adverse impacts to aquatic
and terrestrial species. Protection of
lands within the designation area from
future mining activities would also
result in long-term beneficial impacts
by limiting further injury and potentially
facilitating ecosystem recovery.
Alternative 4 would not result in
significant adverse impacts.

Alternative 5 would result in near-
and long-term beneficial impacts to
aguatic species. Alternative 5 would
result in the protection of
approximately 381 miles of aquatic
habitat and approximately 4,409
acres of tier 1 priority habitat. Any
areas that have water quality issues
from pre-SMCRA mining would not
be remined or reclaimed, resulting in
continued adverse effects on aquatic
species. Alternative 5 would not
result in significant adverse impacts.

Alternative 6 would result in near-
and long-term beneficial impacts to
aquatic and terrestrial species.
Alternative 6 would result in the
protection of approximately 356
miles of aquatic habitat and
approximately 10,065 acres of
terrestrial tier 1 priority habitat. Any
areas that have water quality
issues from pre-SMCRA mining
would not be remined or reclaimed,
resulting in continued adverse
effects on aquatic species.
Alternative 6 would not result in
significant adverse impacts.

Special-Status
Species

(for species-specific
analyses, see
chapter 6)

Alternative 1 would have near- and
long-term adverse impacts to aquatic
and terrestrial special-status species.
Some species may benefit from active
reclamation of mine sites. Depending
on where surface coal mining
operations occur, some species could
experience significant adverse impact
to important habitat areas. Alternative
1 would have a potential to adversely
affect undetected plant special-status
species and their habitat and would
have long-term adverse impacts to
plant special-status species due to
habitat loss.

Alternative 2 would result in near- and
long-term beneficial impacts to
aquatic and terrestrial special-status
species. The protection of lands
within the petition area from future
mining activities would result in long-
term beneficial impacts to special-
status species and habitats by limiting
the potential for further injury and
potentially facilitating ecosystem
recovery. It would have long-term
direct and indirect beneficial impacts
to plant special-status species.
Alternative 2 would not result in
significant adverse impacts.

Alternative 3 would result in near- and
long-term adverse and beneficial impacts
to special-status species. Activities under
alternative 3 would cause long-term
direct adverse impacts due to the loss of
individual undetected plant special-status
species or their habitat. Protection of
lands within the designation area from
future mining activities would result in
long-term beneficial impacts to special-
status species and habitats. Alternative 3
would not result in significant adverse
impacts.

Alternative 4 would result in near- and
long-term adverse and beneficial
impacts to special-status species.
Activities under alternative 4 would
cause long-term direct adverse
impacts due to the loss of individual
undetected plant special-status
species or their habitat. Protection of
lands within the designation area from
future mining activities would result in
long-term beneficial impacts to
special-status species and habitats.
Alternative 4 would not result in
significant adverse impacts.

Alternative 5 would result in near-
and long-term beneficial impacts to
special-status species. It would
result in the least amount of
terrestrial habitat protection
compared to the other action
alternatives. Alternative 5 would not
result in significant adverse impacts.

Alternative 6 would result in near-
and long-term beneficial impacts to
special-status species. Similar to
alternative 2, but over a smaller
area, the protection of lands within
the designation area from future
mining activities would result in
long-term beneficial impacts to
special-status species and habitats
by limiting further loss,
degradation, or injury. Alternative 6
would potentially facilitate
ecosystem and species recovery
by preventing the loss of
undetected plant special-status
species and their habitat.
Alternative 6 would not result in
significant adverse impacts.
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Chapter 6: Environmental Consequences

Resource

Alternative 1. No-Action Alternative

Alternative 2: State Petition
Designation

(67,326 acres)

Alternative 3: State Petition
Designation with Potential Remining
and Road Access

(67,326 acres)

Alternative 4: Expanded Corridor
Designation with Potential
Remining and Road Access
(Preferred Alternative)

(74,968 acres)

Alternative 5: Targeted Resource
Protection Designation

(12,331 acres)

Alternative 6: Reduced Corridor
Designation

(39,106 acres)

Land Use and
Recreation

Alternative 1 would have near- and
long-term adverse impacts to land use
and recreation. Surface mining would
result in potential conflicts with existing
forestry and oil and gas production
uses; potential impacts to dispersed
recreation related to noise, traffic,
fugitive dust, emissions, area closures,
and access restrictions; and potential
impacts to designated recreational
resources that result primarily from
noise impacts. Depending on the
location of surface coal mining
operations, these impacts would occur
to greater or lesser degrees.

Under alternative 2, beneficial
impacts would occur from increased
potential for implementation of
existing surface management plans,
reduced impacts to dispersed
recreation, and reduced impacts to
designated recreational resources.
Long-term adverse impacts would
result from the continued presence of
unreclaimed mine sites. Overall,
greater beneficial impacts and fewer
adverse impacts would be expected
relative to alternative 1, with no
significant impacts expected.

Under alternative 3, near-term adverse
impacts would result from the remining of
unreclaimed, previously mined areas and
associated access and haul road
construction. Long-term beneficial
impacts would result from the
reclamation of previously unreclaimed
mine sites if permitted in the future.
Beneficial impacts would occur from
reduced potential for land use conflicts,
increased potential for implementation of
existing surface management plans,
reduced impacts to dispersed recreation,
and reduced impacts to designated
recreational resources. Overall, greater
beneficial impacts and fewer adverse
impacts would be expected relative to
alternative 1, with no significant impacts
expected.

Under alternative 4 Impacts would be
the same as described for alternative
3, with slightly more benefits related to
the larger area designated. Overall,
greater beneficial impacts and fewer
adverse impacts would be expected
relative to alternative 1, with no
significant impacts expected.

Under alternative 5, limited
beneficial impacts would occur from
reduced potential for land use
conflicts, increased potential for
implementation of existing surface
management plans, reduced
impacts to dispersed recreation, and
reduced impacts to designated
recreational resources. Long-term
adverse impacts would result from
the continued presence of
unreclaimed mine sites. Overall
impacts would be slightly beneficial
compared to alternative 1 and would
not be significant.

Under alternative 6, beneficial
impacts would occur from reduced
potential for land use conflicts,
reduced impacts to dispersed
recreation, and reduced impacts to
designated recreational resources.
Long-term adverse impacts would
result from the continued presence
of unreclaimed mine sites. Impacts
would not be significant.

Aesthetics (including)
¢ Visual Resources
e Soundscapes

Alternative 1 could have substantial
near-term adverse impacts to visual
resources. However, given the
topography, dense vegetative cover,
and the rural nature of the evaluation
area, impacts are anticipated to be
localized. Impacts from alternative 1
would not likely result in significant
impacts to visual resources.

Alternative 1 would have near-term
localized significant adverse effects on
soundscapes. Thresholds for human
annoyance and disturbance of wildlife
would be exceeded in the vicinity of
coal mining areas and along roadways
used by coal haul trucks. Following
reclamation, these mining-related
sources would cease. Therefore, there
would be no long-term impact on
soundscapes at any one mine site,
although mining could continue at
varying locations.

Alternative 2 would have long-term
beneficial impacts as a result of
prohibiting surface coal mining
activities allowing lands to remain in
their natural condition. Similarly,
beneficial impacts would remain
predominantly localized based on the
topography and dense vegetation
within the petition area. Individuals
who directly view mining operations
could experience adverse impacts;
however, based on the relatively
small scale of these operations,
adverse impacts are anticipated to be
infrequent. Alternative 2 would not
have significant impacts to visual
resources.

Alternative 2 would have fewer
impacts to soundscapes than
alternative 1, but would still result in
near-term significant adverse impacts
in the vicinity of potential coal mine
locations outside the petition area
that could affect soundscapes in the
petition area.

Alternative 3 would have near-term
adverse impacts to visual resources as a
result of remining operations if permitted
in the future. Visual impacts under
alternative 3 would offset past impacts
and could provide beneficially significant
impacts to visual resources. Impacts
would not be significant.

Alternative 3 would have fewer impacts
to soundscapes and would be more
beneficial than alternative 1, but would
still result in near-term significant
adverse impacts in the vicinity of new
coal mine locations adjacent to the
designation area and previously mined
areas undergoing remining if permitted in
the future.

Alternative 4 would have near-term
adverse impacts to visual resources
as a result of remining operations and
associated road development if
permitted in the future similar to
alternative 2. It would not result in
significant adverse impacts to visual
resources.

Alternative 4 would have fewer noise-
related impacts than alternative 1, but
would still result in near-term
significant adverse impacts in the
vicinity of surface coal mining
operations and remining areas if
permitted in the future.

Alternative 5 would have impacts
similar to alternative 2, but those
impacts would occur in areas with
high recreational use providing
localized benefits. Alternative 5
would not allow for remining and
reclamation and therefore would not
reduce existing negative visual
impacts. Beneficial impacts from
alternative 5 could potentially be
significant as the areas identified
under alternative 5 are sensitive and
more frequently visited.

Alternative 5 would have fewer
impacts than alternative 1 and would
avoid impacts to specific noise-
sensitive areas, but would still result
in near-term significant adverse
impacts in the vicinity of allowable
coal mine locations. Following
reclamation outside the designation
area, these mining-related sources
would cease. Therefore, there would
be no long-term impact on
soundscapes at any one mine site.

Alternative 6 would have impacts
similar to alternative 2, but those
impacts would occur over a smaller
area. Impacts from alternative 6
would not be significant.

Alternative 6 would have fewer
impacts to soundscapes than
alternative 1, but would still result
in near-term significant adverse
impacts in the designation area
from surface coal mining
operations in the vicinity.
Thresholds for human annoyance
and disturbance of wildlife would
be exceeded in the vicinity of coal
mining areas and along roadways
used by coal haul trucks. Following
reclamation of mine sites outside
the designation area, these mining-
related sources would cease.
Therefore, there would be no long-
term impact on soundscapes at
any one mine site.
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Impacts of the Alternatives on Earth Resources (Geology, Topography, and Physiographic Setting)

Resource

Alternative 1. No-Action Alternative

Alternative 2: State Petition
Designation

(67,326 acres)

Alternative 3: State Petition
Designation with Potential Remining
and Road Access

(67,326 acres)

Alternative 4: Expanded Corridor
Designation with Potential
Remining and Road Access
(Preferred Alternative)

(74,968 acres)

Alternative 5: Targeted Resource
Protection Designation

(12,331 acres)

Alternative 6: Reduced Corridor
Designation

(39,106 acres)

Socioeconomics and
Environmental Justice
(including)

Mining
Recreation
Logging

Oil and Gas

Implementing the no-action alternative
would have no new impact on the
regional economy. Existing
contributions to the local and regional
economy would continue to benefit the
region’s economy because coal would
continue to be mined from the petition
and evaluation areas.

There would be no significant
disproportionate impact on
environmental justice communities.

Alternative 2 is expected to continue
to benefit the region’s economy
because coal mining would continue
to be produced from the evaluation
area. Under alternative 2, there would
be long-term beneficial impacts to
recreation and tourism spending
because recreational experience in
the petition area would be better than
under alternative 1.

Continued surface coal mining
operations within the evaluation area
would not likely change under the
action alternatives, although the
location of the operations would
change. Therefore, alternative 2 (or
any action alternative) would not
result in significant disproportionate
adverse impacts to environmental
justice communities.

Alternative 3 is expected to continue to
benefit the region’s economy because
coal would continue to be mined from the
evaluation area, and remining, if
permitted in the future, would be allowed
in the designation area. Under alternative
3, there would be long-term beneficial
impacts to recreation and tourism
spending because recreational
experience in the designation area would
be better than under alternative 1.

Impacts on environmental justice
communities would be the same as
alternative 2.

Alternative 4 is expected to continue to
benefit the region’s economy because
coal would continue to be mined from
the evaluation area and remining, if
permitted in the future, would be
allowed in the designation area. Under
alternative 4, there would be long-term
beneficial impacts to recreation and
tourism spending because recreational
experience in the designation area
would be better than under alternative
1.

Impacts on environmental justice
communities would be the same as
alternative 2.

Alternative 5 is expected to continue
to benefit the region’s economy
because coal would continue to be
mined from the evaluation area.
Impacts to visitation and associated
visitor spending, jobs, and income
would be beneficial compared to
alternative 1. However, out of all
action alternatives, alternative 5
would have the least potential to
minimize adverse noise-related
impacts to visitors and wildlife, with
potential adverse impacts to wildlife
viewing opportunities, visitor
spending, and associated jobs and
income.

Impacts on environmental justice
communities would be the same as
alternative 2.

Alternative 6 is expected to
continue to benefit the region’s
economy because coal would
continue to be mined from the
evaluation area. Under alternative
6, there would be long-term
beneficial impacts to recreation
and tourism spending because
recreational experience in the
designation area would be better
than under alternative 1.

Impacts on environmental justice
communities would be the same as
alternative 2.

Cultural Resources

Alternative 1 would have the potential
to adversely impact cultural resources,
primarily through the continuation of
mining, ground-disturbing activities,
and inadvertent damage that could
occur. Based on an assumed mining
rate of on average 112 acres per year
and regulatory requirements to avoid
or mitigate impacts, no significant
impacts under NEPA are expected.

Under alternative 2, land within the
petition area would be protected from
mining activities, which would be a
benefit. No significant impacts under
NEPA are expected.

Under alternative 3, land within the
designation area would be protected
from mining activities, but remining and
road construction, if permitted in the
future, would have the potential to
adversely impact cultural resources,
primarily through ground-disturbing
activities. However, based on the
expected mining rate and regulatory
requirements, no significant impacts
under NEPA are expected.

Under alternative 4, land within the
designation area would be protected
from mining activities, but remining
and road construction, if permitted in
the future, would have the potential to
adversely impact cultural resources,
primarily through ground-disturbing
activities. However, based on the
expected mining rate and regulatory
requirements, no significant impacts
under NEPA are expected.

Under alternative 5, only a small
area within the designation area
would be protected from mining and
related activities, but there would be
no remining. Similar to alternative 2,
no significant impacts under NEPA
are expected.

Under alternative 6, land within the
designation area would be
protected from mining activities,
and there would be no remining.
Similar to alternative 2, no
significant impacts under NEPA
are expected.

Public Health and
Safety

There would be near-term adverse
localized impacts to public health and
safety due to surface mining,
underground mining, auger mining,
logging operations, oil and gas
extraction, road building, and
associated transportation. Overall,
impacts would be minor and not
significant.

Alternative 2 would reduce near-term
localized hazards associated with
surface mining operations in the
petition area, a small benefit to
recreational users in that area.
However, barring remining from the
petition area would allow continued
adverse impacts from localized
terrain hazards and water quality
issues. Overall, impacts would be
minor and not significant.

Alternative 3 would reduce near-term
localized hazards associated with
surface mining operations in the
designation area. If permitted in the
future, remining within the designation
area would have near-term localized
adverse impacts, but could have
localized long-term beneficial impacts if
the reclamation reduces the existing
terrain hazards and improves water
quality. Impacts would be minor and not
significant.

Impacts would be the similar to
alternative 3, with near-term localized
adverse impacts but long-term
beneficial impacts. Overall, impacts
would be minor and not significant.

Alternative 5 would reduce near-
term localized hazards associated
with surface mining operations in the
designation area. Barring remining
from the designation area would
allow terrain hazards and water
quality issues from pre-SMCRA
mines to persist. Impacts would be
very minor and not significant.

Alternative 6 would reduce near-
term localized hazards associated
with surface mining operations in
the designation area. Barring
remining from the designation area
would allow terrain hazards and
water quality issues from pre-
SMCRA mines to persist. Impacts
would be minor and not significant.
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FIGURE 6-1: LEGISLATIVE HISTORY SCHEMATIC OF BACKFILLING AND GRADING SCENARIOS

Exceptions to Approximate Original Contour Restoration Requirements

Both SMCRA and its implementing regulations allow exceptions to approximate original contour
restoration requirements. For example, the surface mining regulations at 30 CFR § 816.102(a)(1) provide
that the disturbed area must be backfilled and graded to achieve approximate original contour, except as

provided in paragraph (k), which states that the postmining slope may vary from the approximate original

contour when—

1. The standards for thin overburden in 30 CFR § 816.104 are met;
2. The standards for thick overburden in 30 CFR § 816.105 are met; or
3. Approval is obtained from the regulatory authority for

(i)
(i)

Mountaintop removal operations in accordance with 30 CFR § 785.14;

8 785.16 [variances to approximate original contour requirements for steep-slope

mining]; or

(iii)

CFR § 816.106.
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In addition, the underground mining regulations at 30 CFR § 817.102(l) contain an exception for settled
and revegetated “fills” containing spoil from the face-up area of the underground mine and nontoxic-
forming and non-acid-forming underground development waste, provided those fills meet specified
conditions.

These variations and exceptions are discussed in detail below.

Thin and Thick Overburden: Thin overburden situations are not common in Tennessee given the nature
and thickness of the coal seams. Thick overburden most commonly occurs in parts of the Appalachian
Basin, including Tennessee.

The federal regulations at 30 CFR § 816.104(a) define thin overburden as follows:

Thin overburden means insufficient spoil and other waste materials available from the
entire permit area to restore the disturbed area to its approximate original contour.
Insufficient spoil and other waste materials occur where the overburden thickness times
the swell factor, plus the thickness of other available waste materials, is less than the
combined thickness of the overburden and coal bed prior to removing the coal, so that
after backfilling and grading the surface configuration of the reclaimed area would not:

(1) Closely resemble the surface configuration of the land prior to mining; or
(2) Blend into and complement the drainage pattern of the surrounding terrain.

Paragraph (b) of 30 CFR § 816.104 provides that, where thin overburden occurs, the permittee must use
all spoil and other waste materials available from the entire permit area to attain the lowest practicable
grade, but not more than the angle of repose. In addition, the permittee must comply with the backfilling
and grading requirements of 30 CFR 8§ 816.102 (a)(2) through (j) (i.e., all requirements other than
approximate original contour restoration).

The federal regulations at 30 CFR § 816.105 define thick overburden as follows:

Thick overburden means more than sufficient spoil and other waste materials available
from the entire permit area to restore the disturbed area to its approximate original
contour. More than sufficient spoil and other waste materials occur where the overburden
thickness times the swell factor exceeds the combined thickness of the overburden and
coal bed prior to removing the coal, so that after backfilling and grading the surface
configuration of the reclaimed area would not:

(1) Closely resemble the surface configuration of the land prior to mining; or

(2) Blend into and complement the drainage pattern of the surrounding terrain.

Paragraph (b) of 30 CFR § 816.105 provides that, where thick overburden occurs, the permittee must
restore approximate original contour and then use the remaining spoil and other waste materials to attain
the lowest practicable grade, but not more than the angle of repose. In addition, the permittee must
comply with the backfilling and grading requirements of 30 CFR 88 816.102 (a)(2) through (j) (i.e., all
requirements other than approximate original contour restoration, and must dispose of any excess spoil in
accordance with 30 CFR 88 816.71 through 816.74).

Steep-Slope Mining Approximate Original Contour Variances: Section 515(e) of SMCRA (30 USC
8 1265(e)) allows the regulatory authority to approve a variance from approximate original contour
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restoration requirements for non-mountaintop removal mines in steep-slope terrain if the variance will
render the reclaimed land suitable for an industrial, commercial, residential, or public use (including
recreational facilities). Unlike mountaintop removal mining operations, an agricultural postmining land
use is not an acceptable basis for a steep-slope approximate original contour variance.

SMCRA and the implementing regulations at 30 CFR § 785.16 also impose other requirements and
limitations on the approximate original contour variance. For example, the highwall must be completely
eliminated in a stable fashion and the variance must improve watershed runoff control of the area relative
to the premining condition or the condition that would exist if the approximate original contour were
restored. Only that amount of spoil necessary to achieve the postmining land use, ensure stability of the
spoil retained on the mine bench, and meet other applicable SMCRA requirements may be placed off the
mine bench. All spoil not retained on the bench must be placed in accordance with the regulations
governing excess spoil disposal (30 CFR 88 816.71 through 816.74).

Previously Mined Areas: The current regulations at 30 CFR §8 816.106 and 817.106 (the no-action
alternative) apply where remining operations occur on previously mined areas that contain a pre-existing
highwall. As defined in 30 CFR § 701.5, the term “remining” refers to surface coal mining and
reclamation operations that affect previously mined areas. Under 30 CFR 88 816.106 and 817.106, a
remining operation must eliminate all highwalls that the operation re-affects unless the volume of all
reasonably available spoil is demonstrated to be insufficient to completely backfill the re-affected
highwall. In that case, the operator must eliminate the highwall to the maximum extent technically
practicable. The operator must use all reasonably available spoil in the immediate vicinity of the remining
operation, grading to a slope that provides adequate drainage and long-term stability, and ensuring that
any highwall remnant is stable and does not pose a hazard to public health and safety or to the
environment.

Excess Spoil

Surface mining methods involve the fracturing of the rock strata overlying the coal to facilitate excavation
of the overburden and extraction of the coal. Fracturing formerly solid rock into multiple fragments
increases its overall volume because of the numerous void spaces between the rock fragments. This
increase in volume is known as “swell” or “bulking.”

In areas with steep slopes, the swell factor commonly results in the generation of excess spoil because the
volume of overburden removed, after swell, is greater than the volume that can be safely returned to the
mined-out area or used to blend the mined-out area with the surrounding terrain. Re-establishment of the
premining topography is limited by the physical properties of the spoil material, the associated angle of
repose, and regulatory requirements related to angle of repose and stability. Typically, excess spoil is
placed in fills constructed in valleys adjacent to the mined-out area.

In non-steep slope areas, mines seldom generate excess spoil. Instead, it is possible to return the spoil to
the mined-out area and grade it to closely resemble the premining topography. Because of the increase in
volume caused by the swell factor, the backfilled and graded area generally will have a higher elevation
than it did before mining, but the edges can be graded to blend with the surrounding terrain, consistent
with the definition of approximate original contour. In areas with abundant abandoned mine lands, excess
spoil is seldom generated due to the existence of many orphan highwalls that can accommodate the excess
spoil disposal.
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Types of Excess Spoil Fills

Prior to the passage of SMCRA, excess spoil fills generally were constructed with minimal engineering
expertise and placed at locations that were most convenient and least costly to the mining operation.
Sometimes spoil was simply pushed over the slope below the mine bench. Section 515(b)(22) of SMCRA
(30 USC 8§ 1265(b)(22)) established standards for excess spoil fill construction that focus on engineering
and safety, with a goal of ensuring long-term fill stability. Among other things, SMCRA requires placing
excess spoil within the permit area in a controlled manner to prevent mass movement and to ensure mass
stability. In addition, the operation must comply with drainage requirements to prevent spoil erosion and
movement. The design of the excess spoil fill must be certified by a registered professional engineer in
conformance with professional standards.

A study published in 2005 found that excess spoil fills in Appalachia are quite stable, with fewer than 20
reported slope movements out of more than 6,800 fills constructed since 1985 (EPA et al. 2005).
However, the fills studied were constructed prior to the implementation of fill minimization and
optimization requirements; they also were generally constructed lower in the watershed and on flatter
foundation slopes than fills being constructed today. Fill minimization policies adopted in Kentucky,
West Virginia, and Tennessee since the completion of the study require fill placement higher in the
watershed and on steeper slopes, thus creating the potential for greater instability. Fills placed on steeper
foundations would inherently have a lower slope stability factor of safety.

The federal regulations at 30 CFR §§ 816.71 through 816.74 and 8§ 817.71 through 817.74 expand upon
the statutory requirements. General requirements for constructing excess spoil fills are contained in 30
CFR part 816 and § 817.71. The fill must be designed to achieve a minimum long-term static safety factor
of 1.5 and a qualified registered professional engineer with appropriate experience must certify the
design. The design must include underdrains constructed of durable rock or perforated pipe if the
footprint of the fill contains springs, natural or manmade watercourses, or wet weather seeps. Excess spoil
must be transported and placed in a controlled manner and concurrently compacted in horizontal lifts that
do not exceed 4 feet unless the design engineer certifies that the design will ensure the stability of the fill
and meet all other applicable requirements. A qualified registered professional engineer (or other
qualified professional specialist under the direction of the engineer) must inspect the fill at least quarterly
throughout construction. The engineer must provide a certified report to the regulatory authority after
each inspection describing how the fill is being constructed and maintained in accordance with the
approved design and regulatory requirements.

The federal regulations at 30 CFR part 816 and § 817.72 contain special requirements applicable to
“valley fills” and “head-of-hollow fills,” which are two types of fills constructed in steep-slope areas
(existing valleys with side slopes greater than 20 degrees) or where the average slope of the profile of the
existing valley from the toe of the fill to the top of the fill is greater than 10 degrees. A head-of-hollow fill
differs from a valley fill in that the top surface of the fill, when completed, is at approximately the same
elevation as the adjacent ridgelines, which means that there is no significant area of natural drainage
above the fill. By way of comparison, valley fills are constructed further down the valley and therefore
have significant surface drainage from the watershed above the fill that must be diverted around the fill.
The regulations allow both valley fills and head-of-hollow fills to use a specially constructed rock-core
chimney drain in place of the underdrains and surface diversions that otherwise would be required under
30 CFR part 816 and § 817.71. However, a rock-core chimney drain may only be constructed where the
fill is not located in an intermittent or perennial stream. In addition, if the fill is a valley fill, the volume of
the fill may not exceed 250,000 cubic yards and upstream drainage must be diverted around the fill.

Durable rock fills are the most commonly constructed excess spoil fill in the Appalachian Basin,
including Tennessee when they occur. The federal regulations at 30 CFR part 816 and 8 817.73 require
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that 80% of the spoil volume in a durable rock fill consist of durable, non-acid, and non-toxic-forming
rock that does not slake in water and will not degrade to soil material. Durable rock fills are constructed
by end-dumping excess spoil into valleys, generally in single lifts, but occasionally in multiple lifts. This
construction technique relies upon gravity segregation of the end-dumped material to naturally form an
underdrain concurrent with fill placement because the larger rocks roll to the base of the fill. Typically,
this process results in a highly permeable zone of large-sized durable rock in the lower one-third of the
fill. Existing durable rock fills generally contain single lifts ranging in size from 30 to over 400 feet in
thickness. Following completion of spoil placement, the face of the fill typically is graded to a terraced
configuration that may not exceed a 2h:1v slope ratio. Durable rock fills must be designed to attain a
minimum long-term static safety factor of 1.5 and a seismic safety factor of 1.1.

Durable rock fills are susceptible to saturation and severe erosion of fill material, with consequent
downslope flooding or mudflows, during significant rainfall events, particularly during the final stages of
construction. Lack of contemporaneous reclamation of durable rock fills has been a contributing factor to
severe erosion and flooding. One of the most notable significant flooding events associated with durable
rock fill construction occurred in Lyburn, West Virginia, in 2002. While researching other failures
following the event, the West Virginia Department of Environmental Protection concluded that 49 excess
spoil fill washouts had occurred in the 5 years before the Lyburn event (Pierce 2004). To prevent or
minimize offsite impacts, the West Virginia Department of Environmental Protection began requiring
durable rock fills to be constructed in lifts of no more than 100 feet in thickness. Alternatively, fills may
be constructed with an erosion protection zone, which is a free-draining durable rock bench extending
downstream from the toe of the fill. It is intended to trap any fill material eroding, sliding, or flowing
from an end-dumped fill during construction or final reclamation. Leaving fills with unreclaimed exposed
surfaces increases the likelihood for mass soil movement and flooding.

The thick lifts and lack of mechanical compaction of spoil placed in durable rock fills results in greater
void spaces and increased infiltration of both surface water and groundwater. These factors result in
discharges containing elevated levels of total dissolved solids. The “Impacts of the Alternatives on
Surface Water” section of this PED/EIS discusses the effects of mining activities on water quality.

The final type of excess spoil fill is the disposal of excess spoil on pre-existing mine benches. Placement
of excess spoil on these benches both assists in the reclamation of abandoned mine lands and reduces the
number and size of excess spoil fills in areas that have not been previously impacted by mining. The
federal regulations in 30 CFR part 816 and § 817.74 that govern the placement of excess spoil on pre-
existing benches contain requirements that more closely track the backfilling and grading regulations than
the requirements that apply to construction of excess spoil fills on previously undisturbed terrain.

Relationship between Approximate Original Contour and Excess Spoil

Approximate original contour restoration requirements do not apply to excess spoil fills because section
701(2) of SMCRA (30 USC 8 1291(2)) defines “approximate original contour” as “that surface
configuration achieved by backfilling and grading of the mined area.” The construction of excess spoil
fills does not involve backfilling of the mined area; instead, it involves disposal of spoil that is not needed
to restore the approximate original contour of the mined area (OSMRE 2008).

The federal regulations at 30 CFR § 701.5 define “excess spoil” as “spoil material disposed of in a
location other than the mined-out area; provided that spoil material used to achieve the approximate
original contour or to blend the mined-out area with the surrounding terrain in accordance with 30 CFR
88 816.102(d) and 817.102(d) of this chapter in non-steep slope areas shall not be considered excess
spoil.” Thus, spoil used to achieve approximate original contour is not considered excess spoil. Moreover,
under the excess spoil minimization policies adopted by central Appalachian states, spoil that can be

Petition Evaluation Document / Environmental Impact Statement 6-27



Chapter 6: Environmental Consequences

returned to the mined-out area without either creating slope instability or a non-approximate original
contour surface topography does not qualify as excess spoil. The proviso in the definition means that spoil
from box cuts or first cuts in non-steep slope areas would not be considered excess spoil when that spoil
is used to blend the mined-out area into the surrounding terrain.

Coal Mine Waste

The federal regulations at 30 CFR § 701.5 define “coal mine waste” as having two components: coal
processing waste and underground development waste. Coal produced by either surface mining or
underground mining methods may contain non-coal mineral matter (clay, shale, etc.). These impurities
may make the coal unsuitable for immediate use by the consumer so the coal is processed to remove
impurities or blended with higher quality coal before delivery to the shipping point. The impurities
removed during processing are known as “coal processing waste.” Underground mining methods also
generate underground development waste (i.e., waste rock) that must be removed from the underground
workings to facilitate the mining process.

Coal mine waste may be permanently disposed in refuse piles. Coal processing waste also may be stored
in impounding structures, which must be dewatered and modified as necessary to meet the standards for
refuse piles after they are no longer needed for coal processing purposes. Refuse piles are subject to
regulations similar to those for excess spoil fills in terms of design, location, and construction. They are
not subject to approximate original contour restoration requirements because they are placed outside the
mined area. Coal mine waste disposal regulations may be found at 30 CFR 88 780.25, 784.16, 784.19;
88 816.81 through 816.84; and 8§ 817.81 through 817.84.

Coal mine waste storage and disposal facilities (slurry impoundments and refuse piles) traditionally have
been constructed for individual underground mines and associated coal preparation plants. Many
currently active storage and disposal facilities have evolved to accept coal mine waste from other mines
and preparation plants. In central Appalachia, the slurry resulting from the coal preparation process
typically is stored in a large impoundment formed by constructing an embankment across an existing
hollow or valley. The embankment typically is constructed in stages using coarse refuse that is also a
waste product of the coal preparation process. The fine coal refuse resulting from the coal preparation
process is pumped as slurry into the impoundment, from which the water typically is decanted or pumped
to be reused. When slurry pumping ceases, the embankment typically is breached so that the basin can no
longer impound standing water. The structure then must be reclaimed as a refuse pile.

Another method of handling fine coal refuse involves partially dewatering the slurry at the preparation
plant. The resulting semi-solid material is then disposed of separately or mixed and placed with the coarse
refuse material as combined refuse. Transporting and placing the material has been problematic because
of the relatively high moisture content of the partially dewatered fine refuse. Recent research suggests that
one option may be to transport the fine refuse as a paste (thickened tailings) that can be pumped to a
disposal location (MSHA 2009).

Most coal mined by underground methods is processed in preparation plants to control ash and, where
applicable, to reduce pyritic sulfur. Increased market specifications for higher quality coal initially led to
greater percentages of material being considered waste; approximately 20 to 50% of the mine production
was rejected during processing according to some studies (Lucas et al. 1979; OSMRE 2008). More
recently, preparation plants have improved, resulting in considerably higher British thermal unit yields
(i.e., fewer British thermal units lost in the preparation process) and therefore less reject per ton of coal
processed.
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Underground and Auger Mining

Face-up areas of underground mines typically have impacts analogous to those of a similarly situated
surface mine of the same size. However, underground mining has one unique potential impact on
topography: longwall mining will (and other methods of underground mining may, depending on the
competence of the overlying rock and the extent of pillars left as support) result in the collapse of
overlying strata after the coal is removed, a process known as subsidence. Subsidence may reach the
surface, depending upon the depth of the mine and the competence of rock strata between the
underground workings and the surface. Subsidence that reaches the surface will alter the surface
configuration and topography. Subsidence also can dewater streams in whole or in part. Subsidence
mechanisms are more fully discussed in the “Impacts of the Alternatives on Groundwater” section of this
PEDIEIS.

Underground mining also can dewater streams or diminish flows by fracturing strata that support perched
aquifers or by draining aquifers to facilitate mining.

Face-up areas and disturbed areas associated with support facilities are subject to the backfilling and
grading requirements of 30 CFR 88§ 817.102 through 817.107, including the requirement to restore the
land to its approximate original contour. However, 30 CFR § 817.102(l) provides an exception for settled
and revegetated fills. The regulation does not require use of the material in spoil piles resulting from the
creation of the face-up area for an underground mine and underground development waste for restoration
of the approximate original contour if the spoil or waste piles meet certain environmental, safety, stability,
and postmining land use criteria.

Assumptions and Methodology

This section addresses impacts on earth resources (topography and geology); impacts on soils are
addressed along with vegetation later in this chapter. Geology and topography tend to be of large scale,
and the data sources to be consulted (as described below) typically cover countywide (or even larger)
areas. Data documenting earth resources conditions throughout the project study area are available from a
variety of sources. Examples of the data (and potential sources) that will be collected in order to
document existing earth resources conditions and impacts from each proposed alternative include the
following:

o Surficial geology maps of Tennessee (Tennessee Geological Survey, scientific literature)
e Bedrock formations (US Geological Survey, scientific literature)

o Coal Resources (chapter 5)

e Ecoregions (US Environmental Protection Agency (EPA), scientific literature)

e Topography (US Geological Survey)

The impact analysis for earth resources includes a description of potential impacts of each alternative to
coal and geologic resources and topography occurring within the evaluation area. Impacts on earth
resources were assessed in terms of the potential for increased or decreased disturbance based on the
ability of natural earth processes to continue unimpeded. Primary steps for assessing impacts on earth
resources include identifying the following:

e potential changes in geology from mining and construction activities, including drilling and
excavation for surface and underground mines, access roads, haul roads, staging areas
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e potential changes to the local topography that would occur beyond that which would result from
natural erosion and deposition

o potential changes in topsoil as the result of mining and road construction

The context for resource-specific impact assessment of the alternatives to earth resources includes the
following:

o the characteristics of earth resources such as the tendency of rock to fracture, which can have
effects on other resources such as groundwater

¢ the tendency for certain areas to be more susceptible to soil loss and erosion

Direct, indirect, and cumulative impacts were assessed. Conclusions are based on overall impacts to earth
resources occurring within the petition or designation area and level of impact duration and intensity was
ascribed to each alternative.

Area of Analysis

The area of analysis includes all earth resources within the evaluation area and under each alternative,
including coal resources, surficial geology, and topography. Because the location of potential future
individual mines within and outside the petition/designation areas cannot be determined at this time, the
direct and indirect impacts on earth resources cannot be evaluated at a site-specific level. The potential
impacts within and outside the designation areas are generally addressed; however, further surveys would
be required prior to development of individual mining operations.

GENERAL IMPACT OF COAL MINING IN TENNESSEE ON EARTH RESOURCES

Impacts to geology would occur within the mining areas as part of the mining process, and would be
permanent. The geology from the base of the coal seam to the land surface would be subject to
considerable permanent change. After removal of the coal, the replaced overburden would be a relatively
homogeneous mixture compared to the premining layered overburden. The area of impacts to overburden
geology is the same as the direct mining disturbance associated with the removal of soil, overburden, and
coal. Coal and geologic resources would be directly affected by the removal of the coal and subsurface
geology (overburden) (Brant 1964).

The impact on landforms and topography resulting from permitted mining activities would be localized
and permanent. Surface coal mining would permanently alter the topography of the area being mined.
SMCRA implementing regulations require that the mining operator sequentially return the spoil to the
mined-out area for reclamation, grading it to resemble the premining topography; however, it is not
possible to recreate the exact premining topography, so impacts would be considered permanent. Topsoil
would be removed from the land and stockpiled or placed directly on re-contoured areas. Overburden
(surficial geology) would be blasted, excavated, and stockpiled or directly placed into the already mined
pit, and coal would be removed. The existing topography around the surface mining area would be
substantially altered during mining. A highwall with a vertical height equal to overburden plus coal
thickness would exist in the active pits.

Surface Coal Mining
Surface coal mining operations involve the removal of surface overburden to access the coal reserve

through a combination of explosives and heavy machinery. After the coal has been mined, the open pit
area is backfilled with the removed overburden as part of the reclamation process. This process rebuilds
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the topography of the landscape; however, the returned overburden is vastly different from the original
geology (Bozeman 2014). Existing shallow sub-surface geology (0—200 feet) within the mined areas
would be irreversibly and permanently altered. The geology from the coal seam to the land surface would
be subject to permanent change in the areas of coal removal within the designation area. The resulting
subsurface physical characteristics of these lands would be substantially altered by mining. The mining
and backfilling would permanently and irreversibly alter the in-situ character of the subsurface geology
(overburden) to a mixture of broken rock and backfilled spoil material. The replaced overburden and
interburden (backfill) would be a relatively homogeneous (compared to the premining layers of shale,
siltstone, and sandstone overburden and interburden) and partly recompacted mixture. To the extent
practicable (per 30 CFR § 816.102), all of subsurface geologic (overburden) material would be returned
to the mined out area during reclamation; however, the replaced overburden would be a relatively
homogeneous mixture of rock compared to the premining geologically distinct layers. While the removal
of coal and subsurface geology (overburden) would have a long-term impact, the existing stratification in
this region is not unusual or rare; as a result the impact would be minor.

Surface coal mining may modify the topography and landform features, such as mountains, hills, slopes,
and surface drainage patterns (EPA 2013d). The original topography of the study area is somewhat
rugged. The expected postmining topography would be more homogenous and subdued, but would blend
with the undisturbed surroundings. The impact on landforms and topography resulting from permitted
mining activities would be localized and permanent. Existing topography would be affected by the
removal of coal, relocation of overburden, and construction of staging areas.

Under 30 CFR § 816.100, mines are subject to contemporaneous reclamation, which would result in
reduction of near-term impacts to topography. Also, when mining is complete, areas must be
reestablished to their approximate original contour within 180 days following coal removal and cannot
leave more than four spoiled ridges unreclaimed at a time. SMCRA requires the mine operation to
“backfill, compact...and grade in order to restore the approximate original contour of the land with all
highwalls, spoil piles, and depressions eliminated ....” SMCRA section 515; (30 USC 88 1265(b) and (c).
As a result, there would be both substantial near-term and more minor long-term adverse impacts on
topography. The existing topography within mined areas would be slightly to moderately changed.
Topsoil would be removed and stockpiled or placed directly on re-contoured areas. Overburden would be
excavated and stockpiled or placed directly behind into the mined cut to backfill to the approximate
original contour as mining proceeds to the end of the operation, and coal would be removed. After the
coal is removed, highwalls would be eliminated and the land surface would be restored to the
approximate original contour or to a configuration approved during the mine permitting processes. The
topographic configuration would be developed and approved as part of a SMCRA required
comprehensive mine land restoration and reclamation plan (30 USC § 1258).

Underground and Auger Mining

In areas where underground and auger mining occurs surrounding geology and the coal seam would be
subject to permanent change on the areas of coal removal within the designation area. In the area of the
underground workings, the strata overlying the mine workings could, in time, fracture as a result of
settling and subsidence (OSMRE 1984). The area of topographic impact would be limited largely to the
mine portal area.

Auger mining would directly affect both coal deposits and surficial geology, resulting in the permanent
removal of the coal and a small amount of the subsurface geology directly adjacent to the coal deposits.
Over time, some of the bedrock strata above the auger holes would subside and fracture (OSMRE 1984).
In underground coal mines, coal is removed by cutting entryways into the coal deposit without
significantly disturbing the soil, near surface geology, or topography. In those areas where underground
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coal mining operations occur, the strata overlying the mine workings could, in time, fracture as a result of
settling and subsidence. However, in general the area of topographic impact would be limited largely to
the mine portal area (OSMRE 1984).

Reclamation of the surface disturbance access areas for underground mines is similar to surface mining
reclamation. The underground mine opening may require a hydraulic seal to control gravity discharges
from the mine opening reducing the risk of potential acid mine drainage. Once the seal is in place, support
structures are removed and the disturbed surface area is regraded to approximate the original contour and
replanted. In the absence of subsidence, underground mining would have the same impact on coal
deposits, as described above. Impacts from underground mining on surficial geology would be less than
surface mining because the geologic material would only be removed during room and pillar
development. Assuming no subsidence, underground mining would impact less of a surface area than
surface mining and therefore result in less of an impact.

Remining

Potential remining operations would result in the mining of pre-SMCRA mined areas followed by
reclamation of these sites. Remined areas are subject to reclamation to the extent possible based on using
all reasonably available overburden materials (30 CFR § 816.106 (b)(1)). The act of remining could result
in short-term adverse impacts; however, reclamation of these sites could result in overall beneficial
impacts to geology, soils, and topography, by reducing highwalls and restoring topography closer to
approximate original contour. Topographic impacts could be largely beneficial because the mining of
previously mined areas could result in restoration or partial restoration of an abandoned, unreclaimed
bench to premining conditions. An exception to this restoration could be where the postmining land use
called for a land surface configuration different from the premining topography, although in either case
the land surface would be stabilized and the overall impacts to geology and topography would be minor.

Remined areas are subject to reclamation to the extent possible based on using available overburden
materials. Reclamation of these sites could result in overall beneficial impacts to topography, by reducing
highwalls and restoring topography closer to approximate original contour. The operator must use all
reasonably available spoil in the immediate vicinity of the remining operation to eliminate all highwalls to
the maximum extent technically practicable (30 CFR § 816.106(b)(1)), grading to a slope that provides
adequate drainage and long-term stability (30 CFR § 816.106(b)(2)), and ensuring that any highwall
remnant is stable and does not pose a hazard to public health and safety or to the environment (30 CFR

88 816.106(b)(3) and (b)(4)).

Underground and auger mining would cut into the side of a hill, clear an operational area, and bore into
the earth surface, resulting in localized surface disturbance as well as earth and rock material being
brought to the surface and stored on site, resulting in a localized disturbance of topographic conditions
near the mine entrance, operation, and staging areas. Because the mining operations would occur
underground, mine entrances and staging areas would impact the topography of the area by disturbance
and removal of soils and surficial geology, albeit over a much smaller area than compared to larger
surface coal mining operations. In the area of the undergrounding, the strata overlying the mine could, in
time, fracture as a result of settling and subsidence. The area of topographic impact would be limited
largely to the mine entrance area (OSMRE 1984).

The prohibition on remining would preserve current conditions, resulting in no disturbance. The
continued existence of pre-SMCRA unreclaimed abandoned mined lands would result in ongoing long-
term adverse impacts from unreclaimed overburden geology. In addition, there is the potential for
extended exposure of unreclaimed overburden spoils to increased amounts of water and oxygen, resulting
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in the generation of acid mine runoff (Skousen et al. 1998; also see the “Impacts of the Alternatives on
Water Resources” section).

Roads

The mining operations would use existing access and haul roads when available. The construction of any
new haul roads and access roads would alter the existing surficial geology, ground surface, and slopes in
certain areas. Road cuts into the surface geology would remove those areas and leave the remainder
exposed. The majority of roads already exist; however, if new roads are required, the excavations for
access and haul roads, and other support facilities would result in both permanent and temporary localized
and comparatively small impacts on geologic resources.

ALTERNATIVE 1: NO-ACTION ALTERNATIVE

Under alternative 1 (no action), OSMRE would deny the State’s petition to designate the subject lands as
“unsuitable for surface coal mining operations” (30 CFR § 764.13). Therefore, the no-action alternative
would have the same effect as deciding not to designate any of the petition area as unsuitable for surface
coal mining operations.

Direct and Indirect Impacts

Alternative 1 would result in direct impacts to topographic and geology. Under the no-action alternative,
no acres inside the evaluation area would be designated as unsuitable for mining. Although limited to an
average of 112 acres per year, all types of mining and supporting infrastructure activities would continue
to be allowed, including surface, underground, augering, and remining. Development of both access and
haul roads and mine reclamation would also be allowed under this alternative. Existing topography would
be affected under alternative 1 by the removal of coal, relocation of overburden, and construction of
staging areas, as described under the “General Impact of Coal Mining in Tennessee on Earth Resources”
section. Impacts from surface mining, underground and auger mining to topography would be permanent,
localized, yet comparatively minor and would be considered negligible as the area would be reclaimed to
the approximate original contour per SMCRA requirements. There would be permanent removal of
portions of the coal seam under this alternative. In order to better understand the context and intensity of
potential impacts, OSMRE assumes mining could impact on average 112 acres per year (totaling 3,360
acres over the 30-year planning timeframe). OSMRE developed this average rate based on the historic
trend; however, the rate could fluctuate over time depending on engineering and economic factors and/or
other free market conditions. Therefore, of the total 65,830 acres of potential surface mineable area and
16,343 acres available for remining within the evaluation area, there is a potential for on average 112
acres per year of disturbance associated with past, present, and future mining operations based on the
historic mining rate. This is less than a 1% disturbance within the evaluation area. Therefore, impacts
from mining would be permanent, localized, yet comparatively minor, and could occur on ridgelines
anywhere within the evaluation area. Topographic impacts of remining would be adverse in the short-
term, but beneficial over the long-term because remining would result in restoration or partial restoration
of pre-SMCRA mined and abandoned, unreclaimed bench to premining topography. There are 390.7
miles of pre-SMCRA highwalls within the evaluation area. Based on the coal resources data and
calculations performed by OSMRE, approximately 183.7 miles of these pre-SMCRA highwalls have been
identified as probable surface mineable highwalls and could be reclaimed through remining, although not
all 183.7 miles fall within the alternatives considered.
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Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact topography and geology include
existing permitted surface mining operations, remining of abandoned mines, underground mining
operations, forest practice operations, oil and gas operations, and construction and maintenance of road
infrastructure. Ground-disturbing work associated with mining, forest practices, oil and gas operations,
and roads could have both near- and long-term adverse impacts to geology due to excavation and removal
of material and drilling. While topography and geology may be disturbed by these cumulative actions, the
majority of impacts would require reclamation or result in localized minor effects on topography and
geology. The impacts of alternative 1, when added to the impacts of actions by others, would result in
overall adverse cumulative impacts on geologic resources. Alternative 1 would contribute minor adverse
cumulative effects considering the expected rate of mining, and there would be benefits where remining
results in restoration of premining topography.

Conclusion

The impact on geology and topography resulting from permitted mining activities would be localized and
permanent. Existing topography and geology would be affected under alternative 1 by the removal of
coal, relocation of overburden, and construction of staging areas. Impacts from surface mining,
underground and auger mining to topography and geology would be permanent, localized, yet
comparatively minor, as any area subject to surface mining would be reclaimed to the approximate
original contour, and there would be benefits to topography from remining and restoring highwalls to
their approximate original contour. Given this requirement, the reclamation done during remining, and the
average annual expected rate of mining, alternative 1 would not have significant impacts on topography.

ALTERNATIVE 2: STATE PETITION DESIGNATION

Under alternative 2, OSMRE would designate 67,326 acres as unsuitable for surface coal mining
operations all public access lands proposed in the State’s petition and petition area map. Under this
alternative, 505 miles of ridgelines with a 1,200-foot corridor (600 feet on both sides of the ridgeline)
would be designated as unsuitable for surface coal mining.

Direct and Indirect Impacts

Under alternative 2, no new surface mining would be allowed in the 67,326-acre petition area; as a result,
there would be no surface disturbance within the petition area. The majority of surficial geology would
remain intact, and the designation would protect approximately 34,094 acres that are within potential
surface mineable coal seams. This would preclude the mining of coal unless underground or augering
mining originating outside of the petition area were possible. An additional 8,345 acres falls in areas that
have been previously surfaced mined, but no remining would occur under this alternative, so there would
be little if any impact on topography and geology in those areas. Unreclaimed and abandoned problem
mines under certain physical and geologic conditions would continue to impact the environment through
acid mine drainage. As ridgelines are protected under this alternative, changes to overall topography in
the petition area are unlikely, resulting in long-term beneficial impacts compared to alternative 1. This
would leave pre-SMCRA mines unreclaimed, resulting in the continued negative impact of exposed
highwalls and mine drainage, as described in the “General Impact of Coal Mining in Tennessee on Earth
Resources” section. This would result in adverse impacts at existing highwall sites. Approximately 201.6
miles of pre-SMCRA highwalls exist within the State’s petition area and no beneficial impacts to
topography would be realized for removal since no remining is allowed for this alternative. Underground
and auger mining would be allowed if the entrance or auger borehole is located outside of the petition
area. Impacts under alternative 2 on coal deposits and geology would occur from underground and auger
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operations located outside of the petition area and removing coal underneath the petition area; these
impacts would be permanent, localized, yet comparatively minor and these impacts would occur within
the 112 acres per year mining rate expected in the evaluation area.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact topography and geology include
the same actions, as described under alternative 1. These actions include existing permitted surface
mining operations and issues related to unreclaimed abandoned mines in the petition area, underground
mining, forest practice operations, oil and gas operations, and construction and maintenance of road
infrastructure. The impacts of alternative 2, when added to the impacts of actions by others, would result
in overall adverse cumulative impacts on geologic resources. Alternative 2 would benefit topography and
geology from the protection of the petition area but still contribute a small adverse cumulative impact
from auger and underground mines and not allowing remining and the resulting reclamation.

Conclusion

Under alternative 2, impacts from underground and auger mining underneath the petition area to geology
would be permanent, localized, yet comparatively minor, and there would be a benefit since surface
geology and topography would remain undisturbed in the petition area. For these reasons, impacts on
geology under alternative 2 are not considered to be significant.

The overall impacts of alternative 2 on topography would be mainly long-term beneficial from the
protection of 22,122 potential surface mineable acres, but with the ongoing adverse impacts from the
inability to remine and reclaim existing highwalls. However, these adverse impacts would not be new and
would be the same as under the no-action alternative. Adverse impacts would not be significant.

ALTERNATIVE 3: STATE PETITION DESIGNATION WITH POTENTIAL REMINING AND
ROAD ACCESS

Alternative 3 includes the same area as alternative 2 and would designate all public access lands proposed
in the State’s petition with a 1,200-foot ridgeline corridor area as unsuitable for all surface mining that is
not remining. Alternative 3 could also potentially allow underground and auger mining along with
construction and maintenance of haul roads inside the petition area. Unlike alternative 2, alternative 3
would not designate the area unsuitable for remining (pursuant to 30 CFR chapter VII).

Direct and Indirect Impacts

Under alternative 3, except for remining, all mining that is not remining would be prohibited in the
67,326 acre designation area; as a result, there would be no surface disturbance associated with new
mining within the designated area. The majority of surficial geology and topography would remain intact,
and the designation would protect 34,094 acres that are within potential surface mineable coal seams,
although this would preclude the mining of coal unless underground or augering mining originating
outside of the petition area were possible. In order to better understand the context and intensity of
potential impacts, OSMRE assumes mining could impact on average 112 acres per year (totaling 3,360
acres over the 30-year planning timeframe). OSMRE developed this average rate based on the historic
trend; however, the rate could fluctuate over time depending on engineering and economic factors and/or
other free market conditions. Therefore, approximately 8,345 acres of previously mined areas within the
designation area would be available for remining, which could include a portion of the 112 acres of
surface mining and associated disturbance based on the historic mining rate. There are approximately
201.6 miles of pre-SMCRA highwalls within the State’s petition area. The allowance of remining in the
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designated area would result in short-term adverse impacts similar to those described for Alternative 1,
although they would be limited to previously disturbed areas. However, remining could have a long-term
beneficial impact to topography due to potential removal of some highwalls and pits, which would occur
through reclamation. Based on the coal resources data and calculations performed by OSMRE,
approximately 102.2 miles of these pre-SMCRA highwalls have been identified as potential surface
mineable highwalls.

Underground and auger mining could occur outside of the designation area and remove coal from under
the designation area. Development of both access and haul roads and mine reclamation would also be
allowed under this alternative. Impacts to geologic resources from road construction include removal of
surficial geology through excavation. Haul roads would alter the existing surficial geology, ground
surface, and slopes in certain areas adversely affecting topography. Underground and auger mining
originating outside of the petition area could occur and remove coal from under the designation area and
would have little if any effect on topography. Development of both access and haul roads would also be
allowed under this alternative. Existing haul roads would be used when available, but alternative 3 would
allow for the construction of new roads to be used for remining. Haul roads would alter the existing
ground surface and slopes in certain areas, a very limited and localized adverse effect. Impacts to
topography and geology would be permanent and, localized, yet comparatively the overall impacts to
topography and geology would be minor.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact topography and geology include
the same actions that were described under alternative 1 and would result in minor adverse impacts on
topography and geology. These actions include existing permitted surface mining operations, potential
remining of abandoned mines, underground mining operations, forest practice operations, oil and gas
operations, and construction and maintenance of road infrastructure. The impacts of alternative 3, when
added to the impacts of actions by others, would result in overall adverse cumulative impacts on geologic
resources. Alternative 3 would benefit topography and geology but still contribute a small adverse impact
through underground and auger mines and remining to the overall cumulative impact. However, these
impacts would be minor and mitigated, and remining would add a small beneficial increment to
cumulative impacts.

Conclusion

As described with alternative 2, alternative 3 would not result in any new adverse impacts compared to
the no-action alternative. Potential remining operations could result in the mining of pre-SMCRA mined
areas followed by reclamation of these sites. Remining could result in impacts similar to the no-action
alternative, but would be largely limited to previously disturbed areas. Reclamation of these sites would
result in potential overall beneficial impacts to topography and geology. Impacts to geology would be
permanent and, localized, yet comparatively the overall impacts to geology would be minor and there
would be a benefit since surface geology would remain undisturbed in the designation area. Alternative 3
would have mostly beneficial impacts on topography from the protection of ridgelines within the
designation area and the overall beneficial effect on remined areas that are reclaimed. There would be
permanent removal of portions of the coal seam during remining, but the area affected would be relatively
small and impacts would therefore not be significant.
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ALTERNATIVE 4: EXPANDED CORRIDOR DESIGNATION WITH POTENTIAL REMINING
AND ROAD ACCESS (PREFERRED ALTERNATIVE)

Under alternative 4, OSMRE would designate 76,133 acres as unsuitable for surface coal mining
operations all public access lands proposed in the State’s petition and petition area map, as described
under alternative 2, plus additional ridgelines. Similar to alternative 3, this alternative could potentially
allow remining and construction and maintenance of haul roads within the petition area.

Direct and Indirect Impacts

Impacts to topography and geology under alternative 4 would be the similar to those under alternative 3,
but with slightly greater benefits due to the larger area protected and available for remining. All mining
that is not remining would be prohibited in the 76,133 acre designation area. The majority of surficial
geology and topography would remain intact, and the designation would protect 37,367 acres that are
located in potential surface mineable coal seams, although this would preclude the mining of coal unless
underground or auger mining were possible. Within the petition area there is approximately 9,094 acres of
previously mined areas available for remining, 748 more than alternative 3. In order to better understand
the context and intensity of potential impacts, OSMRE assumes mining could impact on average 112
acres per year (totaling 3,360 acres over the 30-year planning timeframe). OSMRE developed this
average rate based on the historic trend; however, the rate could fluctuate over time depending on
engineering and economic factors and/or other free market conditions. Therefore, approximately 9,094
acres of previously mined areas within the designation area would be available for remining, which could
include a portion of the 112 acres of surface mining and associated disturbance based on the historic
mining rate. Based on the coal resources data and calculations performed by OSMRE, approximately
111.9 miles of the pre-SMCRA highwalls have been identified as potential surface mineable highwalls.
Remining operations would result in short-term adverse impacts similar to the no-action alternative but
would be limited to the mining of pre-SMCRA mined areas followed by reclamation of these sites.
Remined areas are subject to reclamation to the extent possible based on using available overburden
materials. Reclamation of these sites would result in overall beneficial impacts to topography and
geology. Impacts to topography and geology would be permanent and, localized, yet comparatively the
overall impacts to topography and geology would be minor. Underground and auger mining could occur
outside of the designation area and remove coal from under the designation area. Potential development
of both access and haul roads and mine reclamation could also be allowed under this alternative. If
allowed, existing haul roads would be used when available, but alternative 4 could potentially allow for
the construction of new roads to be used for remining. Impacts to geologic resources from road
construction include removal of surficial geology through excavation. Haul roads would alter the existing
surficial geology, ground surface, and slopes in certain areas adversely affecting topography.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact topography and geology include
the same actions that were described under alternative 1 and would result in minor adverse impacts on
topography and geology. These actions include existing permitted surface mining operations, potential
remining of abandoned mines, underground mining operations originating outside of the petition area,
forest practice operations, oil and gas operations, and construction and maintenance of road infrastructure.
The impacts of alternative 4, when added to the impacts of actions by others, would result in overall
adverse cumulative impacts on geologic resources. Alternative 4 would benefit geology but still
contribute a small adverse impact through underground and auger mines and potential remining to the
overall cumulative impact. However, these impacts would be minor and mitigated, and potential remining
would add a small beneficial increment to cumulative impacts.
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Conclusion

Under alternative 4 impacts to topography and geology would be permanent and localized, yet
comparatively minor. There would be permanent removal of portions of the coal seam during remining,
but the area affected would be relatively small. Potential remining operations could result in the mining of
pre-SMCRA mined areas followed by reclamation of these sites potentially benefitting topography. No
new or additional adverse impacts are expected compared to the no-action alternative. Impacts on
topography under alternative 4 would be mainly beneficial from the protection of ridgelines within the
designation area and the potential overall beneficial effect on potentially remined areas that are reclaimed.
Impacts would not be significant.

ALTERNATIVE 5: TARGETED RESOURCE PROTECTION DESIGNATION

Under alternative 5, OSMRE would designate lands as unsuitable for surface coal mining operations
based on the presence of certain sensitive resources. This designation differs from alternatives 2, 3, 4,
and 6, which designate protected areas based on ridgelines. Alternative 5 would protect environmentally
sensitive habitat areas, including portions of Stinking Creek and Thompson Creek within the Upper
Cumberland watershed.

Direct and Indirect Impacts

Under alternative 5, no new surface mining or remining would be allowed in the 12,331 acre designation
area; as a result, there would be no surface disturbance within this area. The majority of topography and
surficial geology would remain intact and the designation would protect 8,876 acres that are located in
potential surface mineable coal seams, although this would preclude the mining of coal unless
underground or augering mining originating outside of the petition area are possible. However,
underground and auger mining would be allowed only if the entrance or auger borehole is located outside
of the designation area and operations occur underneath the petition area. Impacts under alternative 5 on
coal deposits and geology would occur from underground and auger operations located outside of the
designation area and removing coal underneath the designation area. There will be little impact on
topography. Remining would not be allowed, therefore existing highwalls would remain exposed, a long-
term adverse impact. There are approximately 30 miles of highwalls within the designation area.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact geology include the same
actions described under alternative 1 and would result in minor adverse impacts on topography and
geology. These actions include existing permitted surface mining operations, underground mining
operations originating outside of the petition area, forest practice operations, oil and gas operations, and
construction and maintenance of road infrastructure. The impacts of alternative 5, when added to the
impacts of actions by others, would result in overall adverse cumulative impacts on geologic resources.
Alternative 5 would benefit geology but still contribute a small adverse impact through auger and
underground mines originating outside of the petition area and to the overall cumulative impact.
Alternative 5 would provide long-term cumulative benefits on topography based on the protection
afforded in the designation area, but would contribute long-term adverse cumulative impacts because
existing highwalls from pre-SMCRA mining could not be reclaimed to the approximate original contour.

Conclusion
Under alternative 5, impacts from underground and auger mining underneath the petition area to

topography and geology would be permanent, localized, yet comparatively minor, and there would be a
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benefit since surface geology would remain undisturbed in the designation area. Under alternative 5, there
would be beneficial impacts since topography and geology would remain undisturbed in the designation
area. There would be permanent removal of portions of the coal seam during underground and auger
mining, but the area affected would be relatively small and impacts would therefore not be significant.
Past adverse effects would remain where highwalls exist and cannot be reclaimed since no remining
would be permitted. However, no new or additional adverse impacts are expected compared to the no-
action alternative. Overall, impacts on topography under alternative 5 are not considered to be significant
because a large area containing sensitive resources would be protected, although there are some areas that
would not be returned to their original contour through reclamation.

ALTERNATIVE 6: REDUCED CORRIDOR DESIGNATION

Under alternative 6, OSMRE would designate as unsuitable for surface coal mining operations all public
access lands proposed in the State’s petition and petition area. Lands protected under alternative 6 would
be the same as those protected under alternatives 2 and 3, except that the corridor width would be reduced
by half (600-foot corridor instead of 1,200-foot corridor).

Direct and Indirect Impacts

Under alternative 6, no new surface mining or remining would be allowed in the 39,106 acre designation
area; as a result, there would be no surface disturbance within this area. The majority of topography and
surficial geology would remain intact, and the designation would protect 19,166 acres that are located in
potential surface mineable coal seams, although this would preclude the mining of coal unless
underground or augering mining originating outside of the petition area were possible. Impacts to
topography and geology under alternative 6 would be similar to those described under alternative 2;
however, the protected area would be about half the area protected under alternative 2. Underground and
auger mining would be allowed if the entrance or auger borehole is located outside of the designation area
and operations occur underneath the petition area. Also, remining would not be permitted, and pre-
SMCRA mines would remain unreclaimed, resulting in the continued negative impact of exposed
highwalls and a long-term adverse impact on topography. There are approximately 108 miles of highwalls
within the reduced State’s petition area. Impacts under alternative 6 on coal deposits and geology would
occur from underground and auger operations located outside of the designation area and removing coal
underneath the designation area.

Cumulative Impacts

Past, present, and reasonably foreseeable future actions that could impact topography and geology include
the same actions that were described under alternative 1 and would result in minor adverse impacts on
topography and geology. These actions include existing permitted surface mining operations,
underground mining operations originating outside of the petition area, forest practice operations, oil and
gas operations, and construction and maintenance of road infrastructure. The impacts of alternative 6,
when added to the impacts of actions by others, would result in overall adverse cumulative impacts on
geologic resources. Alternative 6 would benefit topography and geology but would still contribute a small
amount to the overall cumulative impact.

Conclusion
Under alternative 6, impacts from underground and auger mining underneath the petition area to geology
would be permanent, localized, yet comparatively minor. Under alternative 6, there would be beneficial

impacts because topography would remain undisturbed in the designation area. There would be a benefit
since topography and surface geology would remain undisturbed in the designation area. There would be
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permanent removal of portions of the coal seam during underground and auger mining, but the area
affected would be relatively small and impacts would therefore not be significant. No new or additional
adverse impacts are expected compared to the no-action alternative. The prohibition on remining would
have long-term adverse impacts on topography. Overall, impacts on topography under alternative 6 are
not considered to be significant because a relatively large area of ridgeline would be protected, and
although there are some areas that would not be returned to their original contour.

IMPACTS OF THE ALTERNATIVES ON AIR QUALITY

METHODS FOR ANALYSIS
Applicable Statutes, Regulations, and Policies
Air Quality Standards

Air quality in a given location is determined by the concentration of various pollutants in the atmosphere.
The EPA has established National Ambient Air Quality Standards (NAAQS) under the Clean Air Act of
1970 (amended 1977 and 1990, 42 USC § 7401 et seq.).

The NAAQS represent maximum levels of background pollution that are considered safe, with an
adequate margin of safety, to protect public health (primary standards) and welfare (secondary standards
such as diminished production and quality of agricultural crops, reduced visibility, degraded soils,
materials and infrastructure damage, damaged vegetation, and ecosystem resources). Recently, the EPA
has proposed developing new secondary standards for sulfur dioxide and nitrogen oxide aimed at reducing
the impacts of atmospheric deposition on surface waters (GAO 2013). Individual states have the option to
adopt more stringent standards and to include other pollution sources.

Federal law defines criteria pollutants to include ozone, nitrogen dioxide, carbon monoxide, sulfur
dioxide, particulate matter (PM,, and PM,5), and lead. Elimination of tetraethyl lead in motor gasoline
has eliminated emissions of lead from vehicles and portable equipment. Ozone is not directly emitted,
rather, its precursors (nitrogen oxide and volatile organic compounds) are the pollutants that react with
sunlight to form ground-level photochemical ozone and contribute to regional haze, along with sulfur
dioxide and particulate matter. Criteria emissions — also referred to as regulated pollutants — caused by an
action include reactive organic compounds or volatile organic compounds, nitrogen oxide as NO and
nitrogen dioxide, carbon monoxide, sulfur dioxide, PMy,, and PM;s.

In the 1977 Clean Air Act amendments, Congress classified those areas that meet or exceed the NAAQS
as Class I, Class 11, or Class Il (42 USC § 7472). Congress decided that national parks and wilderness
areas already in existence at the time of the 1977 amendments and meeting a set acreage threshold would
be designated as Class | areas. The act designated the rest of the clean air areas as Class Il. In addition,
Congress allowed states to designate some areas as Class 11, none have done so to date. In the coal-
producing regions, areas that have attained the NAAQS for criteria pollutants are designated as attainment
areas or “unclassifiable” and are regulated under the prevention of significant deterioration program.

As discussed below, within and adjacent to the evaluation area, there are NAAQS nonattainment areas for
the following criteria air pollutants: PM,s, PMyo, 0zone, and sulfur dioxide. Mining activities near these
nonattainment areas may contribute to further degradation of the air quality and may be subject to more
stringent requirements to minimize emissions.
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Hazardous Air Pollutants

Hazardous air pollutants, also known as toxic air pollutants or air toxics, are those pollutants that cause or
may cause cancer or other serious health effects, such as reproductive effects or birth defects, or adverse
environmental and ecological effects. Title 111 of the Clean Air Act Amendments of 1990 currently
identifies 187 pollutants as hazardous air pollutants, the federal term for air toxics. In 2001, the EPA
identified 21 hazardous air pollutants as mobile source air toxics, 6 of which are designated priority
pollutants (66 FR 17235): acetaldehyde, acrolein, benzene-1, 3-butadiene, diesel exhaust (particulate
matter and organic gases), and formaldehyde. Diesel particulate matter (DPM, as PMy,) is considered a
carcinogenic air toxic. An EPA assessment “examined information regarding the possible health hazards
associated with exposure to diesel engine exhaust, which is a mixture of gases and particles. The
assessment concludes that long-term (i.e., chronic) inhalation exposure is likely to pose a lung cancer
hazard to humans, as well as damage the lung in other ways depending on exposure. Short-term (i.e.,
acute) exposures can cause irritation and inflammatory symptoms of a transient nature, these being highly
variable across the population” (EPA 2002). However, no EPA standard exists for diesel particulate
matter.

In addition to diesel particulate matter from mining equipment and heavy trucks, coal combustion in
power plant boilers emits a wide range of inorganic and organic hazardous air pollutants from stacks,
according to the EPA (EPA 2011; 40 CFR part 63 subpart UUUUU). Inorganic metals include antimony,
arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, and selenium.
Organic and nonmetallic inorganic materials include acetaldehyde, acetophenone, acrolein, benzene,
benzyl chloride, bis(2-ethylhexyl)phthalate, carbon disulfide, chlorobenzene, chloroform, cyanide, 2,4-
dinitrotoluene, ethyl benzene, ethyl chloride, formaldehyde, hexane, hydrogen chloride, hydrogen
fluoride, isophorone, methyl bromide, methyl chloride, methyl ethyl ketone, methylene chloride,
polycyclic aromatic hydrocarbons, phenol, propionaldehyde, tetrachloroethylene, toluene, styrene, and
xylenes (ortho-, meta-, para- isomers).

Coal-fired power plants are the largest source of mercury and acid gas emissions in the United States and
are responsible for about 50% of mercury emissions and about 77% of acid gas emissions.

On March 28, 2013, the EPA finalized updates to certain emission limits for new power plants under the
Mercury and Air Toxics Standards rule, including mercury, particulate matter, sulfur dioxide, acid gases,
and certain individual metals. Additionally, certain testing and monitoring requirements that apply to new
sources were adjusted. The new standards affect only new coal- and oil-fired units that will be built in the
future (78 FR 24073). The update does not change the final emission limits or other requirements for
existing power plants.

Federal Visibility Protection and Atmospheric Deposition Control Programs

Section 169A (42 USC part 7491) of the Clean Air Act sets forth a national goal for visibility which is the
“prevention of any future, and the remedying of any existing, impairment of visibility in Class | areas
which impairment results from manmade air pollution” (64 FR 35714).Visibility and regional haze are
regulated under the Regional Haze Rule of the Clean Air Act (40 CFR part 51 subpart P) . Under the
Clean Air Act, Class | areas receive the highest visibility protection. As stated previously, Class | areas
are those national parks and wilderness areas in existence as of the date of the enactment of the 1977
amendments to the statute and contained the required threshold acreage at that time.

There are 156 Class | areas in the United States where visibility is an important value. The NPS, USFWS,

and the US Forest Service manage the following number of such areas respectively: 49, 21, and 86. The
Regional Haze Rule, promulgated in 1999, requires states to establish goals and emission reduction
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strategies for improving visibility in all Class | areas as part of state implementation plans as
geographically applicable. In addition, the EPA encourages states to work together in regional
partnerships to develop and implement multistate strategies to reduce emissions of visibility-impairing
fine particle (PM, ;) pollution (64 FR 35714). Due to long range transport of visibility-impairing fine
particles, all 50 states are required to participate in planning, analysis, and in many cases, emission
control programs.

Federal Stationary Source Regulations

Title V Operating Permits Parts 70 and 71 implement Title V of the Clean Air Act, 42 USC 8§ 7661, et
seq. Title V operating permits are legally enforceable documents that permitting authorities issue to major
stationary sources of air pollution regulating their emissions. Title VV major source thresholds are defined
by the NAAQS attainment status of the jurisdiction, with progressively lower (more stringent) thresholds
in moderate, serious, severe, and extreme nonattainment areas. Part 70 permits are issued by state and
local (county or district) permitting authorities. Part 71 permits are issued either directly by the EPA or
through tribal environmental protection agencies on sovereign tribal lands. Many other parts within Title
V provide additional requirements for monitoring and limits on emissions at stationary sources such as
coal burning power plants.

Mobile Source Regulations

A vehicle may have an engine that both propels the vehicle and powers equipment mounted on the
vehicle, typically via hydraulics. As such, single-engine vehicles are generally exempt from direct
regulation by states, air districts, or sovereign tribes. However, not included in most exemption provisions
is any non-driveline engine-powered equipment mounted on a vehicle that would otherwise require a
permit under state, air district, or tribal regulations. An example of this dual-engine configuration would
be a vacuum street sweeper where an auxiliary engine drives the vacuum blower. Another example would
be a mobile crane or drilling rig with an independent hoist or draw-works engine, respectively.

Federal Tier 1 standards for off-road diesel engines were adopted in 1995. Federal Tier 2 and Tier 3
standards were adopted in 2000 and selectively apply to the full range of diesel off-road engine power
categories. Both Tier 2 and Tier 3 standards include durability requirements to ensure compliance with
the standards throughout the useful life of the engine (40 CFR § 89.112). On May 11, 2004, the EPA
signed the final rule implementing Tier 4 emission standards that are to be phased-in over the period of
2008-2015 (69 FR 3895739273, June 29, 2004). The Tier 4 standards require that emissions of
particulate matter and nitrogen oxide be further reduced by about 90%. Such emission reductions can be
achieved through the use of advanced control technologies — including advanced exhaust gas after
treatment similar to those required by the 2007-2010 standards for highway diesel engines. It should be
noted that diesel engines used in underground mining equipment are exempt from these requirements
because diesel emissions and air quality from such engines are regulated by the Mine Safety and Health
Administration.

Greenhouse Gas Emissions

Greenhouse gases trap solar energy in the atmosphere and cause it to warm. This phenomenon is called
the greenhouse effect and is necessary to support life on earth; however, excessive buildup of greenhouse
gases can change the earth’s climate and result in undesirable effects on ecosystems, which affect human
health and welfare (EPA 2012¢). Greenhouse gas emissions from the combustion of fossil fuels for
energy include carbon dioxide, methane, and nitrous oxide, and represent the largest share of total US
greenhouse gas emissions (EPA 2013c, 2013e).
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The EPA tracks greenhouse gas emissions in the United States and publishes an annual update to its
Inventory of United States Greenhouse Gas Emissions and Sinks (EPA 2012a, 2015a). From the current
report, the main source of greenhouse gas emissions in the United States is electric power generation,
which accounts for 32% of greenhouse gas emissions nationwide. Over 70% of electric power is
generated by burning fossil fuels, mainly coal and natural gas. Greenhouse gas emissions from electric
power generation in the United States have increased by about 24% since 1990 as demand for electric
power has grown, and fossil fuels have remained the dominant energy source for generation due to their
low cost and high reliability. Coal combustion is much more carbon-intensive than burning natural gas or
petroleum to generate electricity. In 2012, consumption of energy generated by coal decreased by 12.3%);
thus coal generated about 33% of electric power in the United States and in 2012 accounted for about
40% of carbon dioxide emissions from the power sector (EPA 2015a).

The amount of methane released during coal mining depends on a number of factors, the most important
of which are coal rank, coal seam depth, and method of mining. Coal rank represents the differences in
the stages of coal formation and depends on the temperature history of the coal seam. As coal rank
increases, the amount of methane produced also increases. Because pressure increases with the depth of
the coal seam and the adsorption capacity of coal increases with pressure, deeper coal seams generally
contain more methane than shallow seams of the same rank. In addition, over time methane can be
released to the atmosphere from near surface coal seams through natural fractures in overburden strata.
Coal extraction tends to lead to the release of more methane than was originally trapped within the mined
coal seam itself because the drop in pressure draws in additional gas from surrounding strata. Also, the
mining process tends to fracture the surrounding strata including neighboring seams, particularly where
longwall extraction is used. Underground coal mining typically releases more methane than surface
mining because of the higher gas content of deeper seams (Irving and Tailakov 1999).

The 2011 EPA Greenhouse Gas Inventory Report (EPA 2013c) provides a detailed description of
methane emissions from coal mining and how they are estimated. According to the EPA report, three
types of coal mining and related activities release methane to the atmosphere: underground mining,
surface mining, and postmining (i.e., coal-handling) activities. Underground coal mines contribute the
largest share of methane emissions. Underground coal mines employ ventilation systems to maintain safe
methane levels for workers. These systems can exhaust significant amounts of methane to the atmosphere
in low concentrations. Additionally, some US coal mines supplement ventilation systems with
degasification systems. Degasification systems are wells drilled from the surface or boreholes drilled
inside the mine that remove large volumes of methane before, during, or after mining. In 2011, 14 coal
mines collected methane from degasification systems and used this gas, thus reducing emissions to the
atmosphere; all of these mines sold methane to the natural gas pipeline, including one that also used
methane to fuel a thermal coal dryer. Surface coal mines also release methane as the overburden is
removed and the coal is exposed, but the level of emissions is much lower than from underground mines.
Finally, some of the methane retained in the coal after mining is released during processing, storage, and
transport of the coal. Total methane emissions from coal mining in 2011 have declined by 25% since
1990 (EPA 2013c).

Greenhouse Gas Permitting for Stationary Sources

On May 13, 2010, EPA issued the Prevention of Significant Deterioration and Title V Greenhouse Gas
Tailoring Rule (75 FR 31514), which addressed greenhouse gas emissions from stationary sources under
the Clean Air Act permitting programs. This final rule set thresholds for greenhouse gas emissions,
defining when Clean Air Act major source permits are required for new and existing industrial facilities
that emit greenhouse gases. This rule had the potential to affect methane and carbon dioxide emissions
from coal mining activities. However, EPA determined in response to a June 2010 petition filed by
Earthjustice et al., that such facilities would not be listed under Clean Air Act Section 111 at this time.
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Therefore, EPA would not pursue federal standards of performance for existing, new, and modified
sources in the coal-mines category (EPA 2013e).

Greenhouse Gas Reporting Program

Federal greenhouse gas regulations and reporting requirements do not apply to surface coal mining
operations. On October 30, 2009, the EPA issued the Mandatory Reporting of Greenhouse Gases rule

(74 FR 56260; 40 CFR part 98, effective December 29, 2009), which requires reporting of greenhouse gas
data and other relevant information from large sources and suppliers in the United States pursuant to the
Fiscal Year 2008 Consolidated Appropriations Act (HR 2764; Public Law 110-161).

The rule facilitates collection of accurate and comprehensive emissions data to provide a basis for future
EPA policy decisions and regulatory initiatives. The rule requires specified industrial source categories
and facilities with an aggregated heat input capacity of 30 mm British thermal unit or more per hour or
that emit 25,000 metric tonnes or more per year of carbon dioxide equivalent greenhouse gases to submit
annual reports to the EPA. The gases covered by the rule are carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, and other fluorinated gases including nitrogen
trifluoride, and hydrofluorinated ethers.

On July 12, 2010, EPA published a final rule, Mandatory Reporting of Greenhouse Gases from
Magnesium Production, Underground Coal Mines, Industrial Wastewater Treatment, and Industrial Waste
Landfills (75 FR 39736). Under this rule underground coal mines that were subject to quarterly (or more
frequent) sampling of ventilation systems by the Mine Safety and Health Administration were subject to
40 CFR part 98 regardless of the actual facility emissions. On November 29, 2011 (FR 76 73886), EPA
amended specific provisions in the Mandatory Reporting of Greenhouse Gases Rule to correct certain
technical and editorial errors. EPA revised the threshold for underground coal mines subject to subpart FF
to include only those that have ventilation emissions of 36,500,000 actual cubic feet of methane or more
per year. This revision excluded approximately 500 mines from mandatory reporting. Underground mines
that meet this threshold are required to report the following:

e Quarterly methane liberation from ventilation and degasification systems; and

o Quarterly methane destruction for ventilation and degasification systems and resultant carbon
dioxide emissions, if destruction takes place on-site.

In addition, each facility must report greenhouse gas emissions of other source categories for which
calculation methods are provided in the rule. For example, facilities must report carbon dioxide, nitrous
oxide, and methane emissions from each stationary combustion unit on site by following the requirements
of 40 CFR part 98, subpart C (General Stationary Fuel Combustion Sources). Reporting year 2011 was
the first year emissions data were collected for this industry sector.

EPA chose not to include abandoned underground mines and active surface mines since EPA determined
that measuring or monitoring emissions from these sources would be difficult since there are currently no
robust facility-level monitoring methods available to measure fugitive emissions.

Effects of the Current Regulatory Environment

As discussed above, air emissions emanate from vehicle engines associated with mining activities, from
emissions released during explosives detonation, from the erosion and wind transport of dust and
particulate matter, and from the release of greenhouse gases as coal is exposed. Under the no-action
alternative, the effects of coal mining on air quality, with the exception of erosion-related pollution, are
regulated primarily under the Clean Air Act. Implementation of performance standards for blasting,
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however, falls under the purview of SMCRA. Compliance with these standards reduces human exposure
to toxic air pollutants that may otherwise result from blasting.

Pollutants released from combustion engines include five of the six EPA defined criteria pollutants:
carbon monoxide, sulfur dioxide, nitrogen oxides, volatile organic compounds, and particulate matter
(PMy, and PM,5). EPA regulates toxic emissions from motor vehicles through standards on motor vehicle
fuels and engine efficiency; however, mobile sources do not require permitting under the Clean Air Act
and methane emissions from mobile sources are not subject to performance standards.

The detonation of explosives under ideal field conditions releases nitrogen gas, carbon dioxide, and water
vapor. In the case that field conditions are not ideal, or the explosives product formulation is incorrect, the
blast may yield nitric oxide, nitrogen dioxide, or carbon monoxide in addition to the gases listed above.
Section 515 of SMCRA (30 USC 8 1265(b)(15)) includes a general performance standard that requires
limitation of the type and size of explosives and detonating equipment, and timing of the detonation, to
prevent injury to people and damage to property (e.g., livestock) outside the permit area.

The regulations implementing this section of SMCRA are included in the performance standards at 30
CFR part 816 and § 817.67. Specifically, 30 CFR part 816 and § 817.67 (a) provide general regulatory
requirements for control of adverse effects from conducting blasting operations, including the
requirement to prevent injury to people and damage to property. Subsequent sections address specific
adverse effects of blasting, which include airblast, flyrock, and ground vibrations; however, fumes are not
addressed. In addition, 30 CFR § 780.13 requires blast plans to describe how blasting will be conducted
to meet the performance standards. In the case that concern exists regarding potential danger from fumes
to people or property, the regulatory authority may require blasting to be conducted in a manner to
minimize fume generation, or expanding the blast area security to ensure exposure is avoided.

While ground vibrations, airblast, and flyrock are commonly identified in the blast plan, blasting fumes
are only addressed under certain circumstances, by a few state regulatory authorities. If not addressed in
the blast plan, any visible fumes observed during an inspection or reported by a citizen that approach
people or living property are considered “imminent harm” (30 CFR 8§ 843.11). Industry practice is to
never enter a reddish-orange cloud, which is considered toxic and thus poses an imminent danger.
Historically, though infrequent, regulatory authorities have issued notices of violation and imminent harm
cessation orders through the state counterpart regulations to 30 CFR part 843.

On April 18, 2014, OSMRE received a petition for rulemaking from WildEarth Guardians requesting that
OSMRE “promulgate a rule prohibiting the production of visible nitrogen oxide emissions during blasting
at surface coal mining operations in order to protect public and mine worker health, welfare, and safety,
and prevent injury to persons, as required by the Surface Mining Control and Reclamation Act of 1977
(SMCRA).” On July 25, 2014, OSMRE published the petition in the Federal Register (79 FR 43326). On
February 20, 2015, the Director of OSMRE’s decision to grant the petition in principle was published in
the Federal Register (80 FR 9256). OSMRE staff are currently developing a proposed rule that would
require the regulatory authority to consider protections for people and private property with regard to
fume generation from blasting operations.

Coal mining may also affect particulate matter concentrations in air, specifically fugitive dust. Dust may
be released or spread through operations by wind during mining activities such as blasting; operation of
drag lines; hauling overburden and mined coal, and road grading as well as in general from earthmoving
activities (Lashof et al. 2007). As noted previously, if related to erosion and wind transport, fugitive dust
is regulated under SMCRA, otherwise it is regulated under the Clean Air Act. The dust is generally coarse
(PMy, classification). Surface mining produces more PM;, emissions in comparison to underground
mining as a result of the increased percentage of disturbance occurring aboveground (Lashof et al. 2007).
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Section 515 of SMCRA (30 USC 8 1265(b)) contains provisions related to prevention of windborne
erosion from stockpiled and transported materials, as well as provisions related to handling vegetative
debris. Moreover, SMCRA implementing regulations at 30 CFR 8§ 816.95(a) and 817.95(a) require all
exposed surface areas to be protected and stabilized to control erosion. Likewise, 30 CFR

88 816.150(b)(1) and 817.150(b)(1) contain provisions to control or prevent erosion (including road dust)
through measures such as vegetating, watering, using chemical or other dust suppressants, or otherwise
stabilizing all exposed surfaces.

However, neither SMCRA nor the implementing regulations specifically require reincorporation of plant
debris accumulated from site clearing (for example non-merchantable trees, tree limbs, stumps and
branches). As a result these materials are often burned on site, which impacts local air quality by adding
particulate matter into the air. Additionally, neither SMCRA nor the implementing regulations require
reforestation of previously forested mine sites. Therefore, coal regions are currently experiencing a net
loss of forested area due to coal mining. This reduction in forested acreage impacts the environment in
many ways; specific to air quality it results in the loss of oxygen production potential from the vegetation,
and the net loss of sequestered carbon stocks. That is, forest-based carbon is reintroduced to the
atmosphere as greenhouse gases from burning of the wood, rather than being reincorporated into other
stable uses (such as building materials), returned to the soil, or disposed of in ways that prevent carbon
decay (e.g., landfilling).

In addition to the air quality impacts from operations at coal mines (from vehicles, blasting, and dust), the
greenhouse gas methane may be released as the overburden is removed and coal and rock layers are
broken as part of the mining process. Underground coal mining releases more fugitive methane than
surface mining because of the higher gas content of deeper seams (Irving and Tailakov 1999). Methane
released from underground mines may be captured and used as an energy source. The objective of the
EPA Coalbed Methane Outreach Program is to promote the recovery and use of coal mine methane by
working with industry. Future voluntary involvement in this activity on the part of coal operations is
uncertain. However, to the extent that participation grows over time, methane emissions associated with
coal mining may decrease in the future under the no-action alternative.

Finally, coal mining activity under the no-action alternative would reduce the carbon sequestration
potential of the landscape by reducing vegetative biomass, at least in the short term. The no-action
alternative requires the establishment of vegetative cover, but not reforestation. As a result, mined areas
experience a net loss of forestland. In comparison to other vegetation, forested areas contain more
biomass both above and below ground. This increased biomass represents additional carbon storage,
additional carbon dioxide consumption during photosynthesis, and increased production of oxygen. The
reduction in forested landscapes under the no-action alternative reduces the level of carbon that is
removed from the atmosphere, thus contributing to climate change.

Methodology for Estimating Total Coal Mining Emissions in the Evaluation Area

Surface coal mining results in emissions of several criteria pollutants, but particulate matter is a key
pollutant of concern because Anderson County is designated a nonattainment area under the Clean Air
Act for PM, 5 (see chapter 4). Particulate matter is a broad class of air pollutants that exist as liquid
droplets or solids, with a wide range of size and chemical composition. Smaller particulates that are
smaller than or equal to 10 and 2.5 microns in size (PMy and PM; ;) are of particular health concern
because they can get deep into the lungs and affect respiratory and heart function. Particulates can also
impact visibility; damage soil, plants, and water quality; and stain stone materials. Heavy duty diesel
equipment and trucks used in surface coal mining emit both PM, s and PMy, directly, with additional
emissions (primarily of PMyg) resulting from fugitive dust generated by activities such as overburden
removal/loading/unloading, truck travel on unpaved roads and coal processing.
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Surface coal mining-related emissions of PM, s and PMy, in the evaluation area were quantified based on
the assumption that mining emissions would be proportional to the quantity of coal produced. The range
of production expected under any of the alternatives is 54,000 to 240,000 tons per year (based on data
from actual production from 2006 through 2013). This range in coal production was used to estimate the
range of total annual mining-related emissions in the mining area. This is considered an order-of-
magnitude estimate due to the broad assumptions implicit in this methodology. For example, the mining
ratio (e.g., overburden removed per ton of coal produced) coal haul truck travel distances would vary for
each coal mine and equipment mixes would vary based on site-specific conditions. The methodology also
does not account for the generally lower criteria pollutant emissions associated with underground mining;
100% surface contour mining is assumed, thus providing a conservative estimate of the emissions impact.

Detailed technical information regarding the specific equations and models used to quantify emissions is
provided in appendix I. Fugitive dust was quantified based on emission factors from the EPA 2011
National Emissions Inventory, which in turn are based on the procedures for quantifying fugitive dust
emissions from western surface coal mines presented in AP-42: Compilation of Air Pollutant Emission
Factors. Emissions from off-road equipment such as excavators, dozers, drill rigs, graders, and off-
highway trucks were estimated using the EPA MOVES2014 emissions model (which incorporates the
NONROAD model). Emissions from on-road trucks used for hauling coal and employee commutes were
also quantified using MOVES2014. A key assumption in the on-road emissions quantification was a one-
way travel distance of 50 miles for each truck trip.

Methodology for Comparing Alternatives

As discussed in “Chapter 5: Evaluation of Coal Resources,” the alternatives would not change the total
amount of coal production in the evaluation area from past trends. There may be shifts in the type and
location of mining as a result of the alternatives, but such shifts are not known in sufficient detail to
present a quantitative comparison of the emissions differences between alternatives. Therefore, all of the
alternatives are assumed to have the roughly the same total potential emissions.

The alternatives would differ in the specific areas that would be potentially mineable, which could in turn
influence air quality impacts at the local level. However, it is not known specifically where in the area
mines would be located under alternative 1 and how that placement would change under the action
alternatives. Given these unknown factors, predicting changes in local air quality impacts is not possible.
Since none of the action alternatives authorize or permit mining, the only definitive conclusion that can be
reached is that mining would not occur within the petition area/designation area, although potential
remining could occur under alternatives 3 and 4. Therefore, for the purposes of the PED/EIS, none of the
action alternatives would result in direct emissions. Indirect impacts could result from mining operations
relocating to other areas outside the designation area and would be potentially permitted under a separate
process.

Significance Criteria

The significance threshold for particulate matter emissions is 100 tons per year of PM, s or PMy,. As
discussed in chapter 4, Anderson County is a nonattainment area for PM, s, which requires preparation of
a State Implementation Plan detailing how the area will attain air quality standards. As discussed in the
“Air Quality Standards” section of this chapter, general conformity applies to federal actions in
nonattainment or maintenance areas. The 100 tons per year threshold selected for NEPA purposes
corresponds to the de minimis threshold under the general conformity regulations (e.g., the level below
which a general conformity determination is not required because the emissions are low enough in
magnitude to not cause new violations of air quality standards or worsen existing violations).
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The context for greenhouse gas emissions is that global contributions from numerous individual sources
are causing climate changes, which in turn have impacts on the environment (US Global Change
Research Program 2014). For greenhouse gas emissions, the Council on Environmental Quality issued
final greenhouse gas guidance (CEQ 2016) that no longer provides a reference point for determining
whether emissions are significant under NEPA. Instead, the guidance suggests a rule of reason be used in
considering the environmental effects of greenhouse gas contributions to climate change (CEQ 2016).

Area of Analysis

The analysis area is the evaluation area that consists of NCWMA and ERTCE and adjacent land where
changes in air quality could result from surface coal mining operations.

GENERAL IMPACT OF COAL MINING IN TENNESSEE ON AIR QUALITY

Coal Mining-Related Particulate Matter Emissions in the Evaluation Area

Table 6-3 summarizes the results of the analysis of the range of PM, s and PM,, emissions due to surface
coal mining in the evaluation area. In a year with a low level of production (as has been common since

2008), emissions of PMj,and PM, s would be below the general conformity de minimis threshold of 100
tons per year. In the peak year, the 100 tons per year threshold would be exceeded for PM,, and PM,s.

TABLE 6-3: EVALUATION AREA PARTICULATE POLLUTANT EMISSIONS (TONS PER YEAR), BASED ON 2006-2013
COAL PRODUCTION RANGE

Particulate Pollutant PM1o Maximum | PM1p Minimum | PMzs Maximum | PMzs Minimum
Fugitive Dust 61.6 13.9 7.7 1.7
Off-Road Equipment 198.4 66.1* 192.4 64.1*
Coal Haul Trucks 0.072 0.016 0.032 0.007
Employee Commutes 0.038 0.015 0.015 0.006
Total 260.1 80.0 200.2 65.9
Four-County Region Total (Anderson, Scott,
Morgan, Campbell) (EPA 2015d) 5,119 2,799

*A separate calculation of minimum production equipment requirements was not performed; instead it was assumed
the minimum equipment requirement would be 1/3 of the modeled maximum.

To provide context for these emissions, the table also shows the total emissions from all sectors for the
four counties intersecting the evaluation area (EPA 2015b). PM, s and PMy, emissions from surface coal
mining could be up to 5% and 7%, respectively, above the regional total emissions at the highest
production level. At the lower level of production, the percentages would be 1.6% and 2.3% of the total
for PMy, and PM, s, respectively.

Greenhouse Gas Analysis Common to All Alternatives

Surface coal mining operations in the evaluation area would generate greenhouse gas emissions from the
use of heavy-duty diesel equipment, coal haul trucks, and worker transportation. The quantity of
emissions from heavy equipment and worker transportation would be dependent on the specific mining
practices used and the number and location of future mines (which in turn would be influenced by factors
such as coal prices and environmental regulations). However, an order-of-magnitude estimate of the
potential range of annual greenhouse gas emissions is provided in table 6-4 based on the same
assumptions discussed for the PM, s and PMj, emissions analysis above. The total quantity of emissions
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from surface coal mining in the evaluation area would be well under EPA reporting requirement of
25,000 metric tons CO, equivalent per year.

TABLE 6-4: CARBON DIOXIDE EQUIVALENT EMISSIONS (METRIC TONS PER YEAR) IN THE EVALUATION AREA,

BASED ON 2006-2013 COAL PRODUCTION RANGE

Carbon Dioxide
Equivalent Maximum

Carbon Dioxide
Equivalent Minimum

Off-Road Equipment 6,945 2,315*%
Coal Haul Trucks 512 115
Employee Commutes 253 101
Total 7,710 2,531

*A separate calculation of minimum production equipment requirements was not
performed; instead it was assumed the minimum equipment requirement would be
1/3 of the modeled maximum.

Carbon dioxide equivalent is a metric used to reflect total greenhouse gas emissions taking into account
the varying global warming potential of different greenhouse gases. For example, methane has a global
warming potential of 21, which means that methane will cause 21 times as much warming as an
equivalent mass of carbon dioxide over a 100-year time period. Expressing greenhouse gas emissions on a
carbon dioxide equivalent basis provides a common unit for comparing the total emissions of various
greenhouse gases (EPA n.d.b). In addition to the emissions associated with equipment and vehicle activity
related to coal extraction discussed above, coal mining releases the greenhouse gas methane (IPCC 2014).
Deeper coal seams tend to have higher methane emissions than shallower seams, and underground mines
tend to have higher methane emissions than surface mines because of the higher gas content of deeper
seams (IPCC 2014). Measurements of surface mine methane emissions in northern Appalachia found
emission factors ranging from 0.000333 to 0.000241 tons per square foot of exposed mine area (EPA
2014c). Methane emissions can continue from coal mines even after the mining activity is completed
(EPA 2014c).

The range of methane emissions from surface coal mining in the evaluation area currently was quantified
using the EPA State Inventory and Projection Tool (EPA n.d.a). This spreadsheet tool incorporates central
Appalachian-basin specific data. All default input data was used given the purpose of the analysis to
provide a general level of magnitude emission estimate. Assuming the maximum production of 240,000
tons per year, approximately 6,573 metric tons of carbon dioxide equivalent greenhouse gas emissions per
year of methane could be emitted by surface coal mines. At the lower end of production (54,000 tons per
year), the methane emissions would be 1,479 tons per year carbon dioxide equivalent. This simple
estimate is based on surface coal mining only. Substantially higher emissions could result from
underground mining (the post-activity methane emission factor for underground mining is more than
double the comparable emission factor for surface mining). It also does not include emissions from
abandoned mines. EPA default data suggests underground mines were responsible for nearly 78,000
metric tons of carbon dioxide-equivalent methane emissions in 2012 for Tennessee as a whole (EPA
n.d.b).

Greenhouse Gas Emissions from Coal Combustion
Combustion of coal mined under any of the alternatives would indirectly contribute to greenhouse gas
emissions, specifically carbon dioxide, methane, and nitrous oxide. The EPA provides the following

national average emission factors for bituminous coal:

e 2,325 kg carbon dioxide per short ton
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e 274 g methane per short ton

e 40 g nitrous oxide per short ton

Taking into account the global warming potential of each of these greenhouse gases, the combustion of
one ton of bituminous coal results in 2.58 short tons of carbon dioxide-equivalent greenhouse gas
emissions. The potential greenhouse gas emissions would be roughly proportional to the amount of coal
that could be produced in the evaluation area under each alternative, which in turn is expected to remain
constant (see “Chapter 5: Evaluation of Coal Resources”). Therefore, the greenhouse gas emissions
resulting from combustion of coal produced in the evaluation area would be the same under each
alternative, including the no-action alternative. Under a low production scenario (54,000 tons per year),
the combustion of coal from the evaluation area could contribute 139,320 metric tons carbon dioxide
equivalent. Under a high production scenario (240,000 tons per year), the combustion of coal from the
evaluation area could contribute 619,200 metric tons carbon dioxide equivalent. While the various action
alternatives would designate certain areas as unsuitable for mining, sufficient minable land exists outside
these designated areas that overall production would not change as a result of the alternatives.

The alternatives are not expected to result in net increase in greenhouse gas emissions associated with
coal combustion since any change in the mining rate is anticipated to be nominal. This is because the
influence of factors other than the supply of coal in the evaluation area are the driving factors of coal
consumption (e.g., economics of various energy sources, environmental regulation of coal-fired power
plants etc.).

ALTERNATIVE 1: NO-ACTION ALTERNATIVE

Under alternative 1, OSMRE would deny the State’s petition to designate the subject lands as “unsuitable
for surface coal mining operations” (30 CFR 8 764.13). Therefore, the no-action alternative would have
the same effect as deciding not to designate any of the petition area as unsuitable for surface coal mining
operations.

Direct and indirect impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under the no-
action alternative, resulting in the particulate matter emissions shown in table 6-3, plus additional criteria
pollutants. Greenhouse gas emissions would also be generated, but would not exceed 25,000 metric tons
per year as shown in table 6-4. Best management practices and compliance with applicable regulations
and permit conditions would minimize impacts to this resource, but impacts with respect to particulate
matter could still be significant for particulate matter during peak operations (e.g., exceed the general
conformity de minimis threshold of 100 tons per year). However, based on the low level of annual
production, it is unlikely that impacts would be significant.

Cumulative Impacts

Past emissions control programs under the Clean Air Act have had substantial beneficial effects on
ambient air quality in terms of the criteria pollutants. Present criteria pollutant emissions from existing
roadway traffic and other activities (residential heating, off-road equipment, oil and gas development,
permitted mines, etc.) would contribute to localized elevated (but below standards) concentrations and
contribute to regional ozone formation. In the future, the sources of present emissions are expected to
continue, along with phase-in of more stringent emissions limits for mobile and stationary sources. The
impacts of alternative 1, when added to the impacts of actions by others, would result in temporary
adverse cumulative impacts in the vicinity of mine sites. Alternative 1 would be the primary contributor
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to impacts in the vicinity of mine sites from heavy equipment exhaust and fugitive dust. Dust control
measures would be required in accordance with state regulations.

Conclusion

Overall, alternative 1 (no action) would have near-term adverse impacts to air quality, relative to existing
ambient conditions for areas in the immediate vicinity of surface mining. Best management practices and
compliance with applicable regulations and permit conditions would minimize impacts to this resource,
but impacts related to particulate matter emissions could still be significant. Greenhouse gas emissions
from coal extraction would be well under 25,000 metric tons of carbon dioxide equivalent per year.

ALTERNATIVE 2: STATE PETITION DESIGNATION

Under alternative 2, OSMRE would designate as unsuitable for surface coal mining operations all public
access lands proposed in the State’s petition. Under this alternative, 505 miles of ridgelines with a 1,200-
foot corridor (600 feet on both sides of the ridgeline) would be designated as unsuitable for surface coal
mining.

Direct and indirect impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under
alternative 2 in areas outside the petition area, resulting in the particulate matter emissions shown in table
6-3, plus additional criteria pollutants. Greenhouse gas emissions would also be generated from mining
outside the petition area, but would not exceed 25,000 metric tons per year as shown in table 6-4. No
mining would occur within the petition area, consequently it can be qualitatively concluded that areas
within the petition area would be less likely to experience localized air quality impacts compared to
alternative 1. However, this benefit could be offset by changes in the location of mining within the
evaluation area (e.g., shift in the location of mining, impacting air quality locally in the different
location).

Cumulative Impacts

Past, present, and future actions would contribute to cumulative impacts as discussed under alternative 1.
Given the uncertainty in the locations that would potentially be mined and the locations of non-coal
mining sources, the potential for cumulative impacts cannot be predicted in detail. In general, locations
within the petition area would experience lower cumulative impacts due to the absence of coal mining in
these areas. The impacts of alternative 2, when added to the impacts of actions by others, would result in
temporary adverse cumulative impacts in the vicinity of mine sites.

Conclusion

In conclusion, under alternative 2 areas within the petition area would potentially experience fewer air
quality impacts, but overall emissions in the evaluation area would remain the same as alternative 1. Best
management practices and compliance with applicable regulations and permit conditions would minimize
impacts to this resource, but impacts with respect to particulate matter could still be significant for
particulate matter during peak operations (e.g., exceed the general conformity de minimis threshold of
100 tons per year). However, based on the low level of annual production, it is unlikely that impacts
would be significant. Greenhouse gas emissions from coal extraction would be well under 25,000 metric
tons of carbon dioxide equivalent per year.
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ALTERNATIVE 3: STATE PETITION DESIGNATION WITH POTENTIAL REMINING AND
ROAD ACCESS

Under alternative 3, OSMRE would designate as unsuitable for surface coal mining operations all public
access lands proposed in the State’s petition with a 1,200-foot ridgeline corridor, as described under
alternative 2. Unlike alternative 2, alternative 3 would not prohibit remining (pursuant to 30 CFR chapter
VII). Alternative 3 could also potentially allow construction and maintenance of haul roads inside the
designation area.

Direct and indirect impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under
alternative 3, resulting in the particulate matter emissions as shown in table 6-3, plus additional criteria
pollutants. Greenhouse gas emissions would also be generated, but would not exceed 25,000 metric tons
per year, as shown in table 6-4. No mining would occur within the designation area (except for the
previously mined areas that could be remined); consequently it can be qualitatively concluded that areas
within the designation area would be less likely to experience localized air quality impacts than under
alternative 1. However, this benefit could be offset by changes in the location of mining within the
evaluation area (e.g., shift in the location of mining, impacting air quality locally in the different
location).

Cumulative Impacts

Past, present and future actions would contribute to cumulative impacts as discussed under alternative 1.
Given the uncertainty in the locations that would potentially be mined and the locations of non-coal
mining sources, the potential for cumulative impacts cannot be predicted in detail. In general, locations
within the designation area would experience lower cumulative impacts due to the absence of coal mining
in these areas (except where remining occurs). The impacts of alternative 3, when added to the impacts of
actions by others, would result in temporary adverse cumulative impacts in the vicinity of mine sites.

Conclusion

In conclusion, alternative 3 would have near-term adverse impacts to air quality relative to existing
ambient conditions for areas in the immediate vicinity of surface mining. Areas within the designation
area would be less likely to experience localized air quality impacts, because impacts in the designation
area would result mainly from remining operations and associated haul roads, which would be a small
portion of overall production and would result in periodic and overall minor emissions. Overall emissions
in the evaluation area would remain the same as alternative 1. Best management practices and compliance
with applicable regulations and permit conditions would minimize impacts to this resource, but impacts
with respect to particulate matter could still be significant for particulate matter during peak operations
(e.g., exceed the general conformity de minimis threshold of 100 tons per year). However, based on the
low level of annual production it is unlikely that impacts would be significant. Greenhouse gas emissions
from coal extraction would be well under 25,000 metric tons of carbon dioxide equivalent per year.

ALTERNATIVE 4: EXPANDED CORRIDOR DESIGNATION WITH POTENTIAL REMINING
AND ROAD ACCESS (PREFERRED ALTERNATIVE)

Under alternative 4, OSMRE would designate as unsuitable for surface coal mining operations all public

access lands proposed in the State’s petition, as described under alternative 2, and on additional
ridgelines. Like alternative 3, alternative 4 would not prohibit remining, reclamation activities, and
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construction and maintenance of haul roads within the designation area and protected ridgeline
boundaries.

Direct and Indirect Impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under
alternative 4, resulting in the particulate matter emissions shown in table 6-3, plus additional criteria
pollutants. Greenhouse gas emissions would also be generated, but would not exceed 25,000 metric tons
per year, as shown in table 6-4. No mining would occur within the designation area (except for the
previously mined areas that could be remined); consequently it can be qualitatively concluded that areas
within the designation area would be less likely to experience localized air quality impacts than under
alternative 1. However, this benefit could be offset by changes in the location of mining within the
evaluation area (e.g., shift in the location of mining, impacting air quality locally in the different
location).

Cumulative Impacts

Past, present and future actions would contribute to cumulative impacts as discussed under alternative 1.
Given the uncertainty in the locations that would potentially be mined and the locations of non-coal
mining sources, the potential for cumulative impacts cannot be predicted in detail. In general, locations
within the designation area would experience lower cumulative impacts due to the absence of coal mining
in these areas (except where remining occurs). The impacts of alternative 4, when added to the impacts of
actions by others, would result in temporary adverse cumulative impacts in the vicinity of mine sites.

Conclusion

In conclusion, areas within the designation area would be less likely to experience localized air quality
impacts, because impacts in the designation area would result mainly from remining operations and
associated haul roads, which would be a small portion of overall production and would result in periodic
and overall minor emissions. Overall emissions in the evaluation area would remain the same as
alternative 1. Best management practices and compliance with applicable regulations and permit
conditions would minimize impacts to this resource, but impacts with respect to particulate matter could
still be significant for particulate matter during peak operations (e.g., exceed the general conformity de
minimis threshold of 100 tons per year). However, based on the low level of annual production it is
unlikely that impacts would be significant. Greenhouse gas emissions from coal extraction would be well
under 25,000 metric tons of carbon dioxide equivalent per year.

ALTERNATIVE 5: TARGETED RESOURCE PROTECTION DESIGNATION

Under alternative 5, OSMRE would designate lands as unsuitable for surface coal mining operations
based on the presence of sensitive resources. Alternative 5 would protect environmentally sensitive
habitat areas including portions of Stinking Creek and Thompson Creek within the Upper Cumberland
watershed.

Direct and Indirect Impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under
alternative 5, resulting in the particulate matter emissions shown in table 6-3, plus additional criteria
pollutants. Greenhouse gas emissions would also be generated, but would not exceed 25,000 metric tons
per year, as shown in table 6-4. No mining would occur within the designation area, consequently it can
be qualitatively concluded that areas within the designation area would be less likely to experience
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localized air quality impacts than under alternative 1. However, this benefit could be offset by changes in
the location of mining within the evaluation area (e.g., shift in the location of mining, impacting air
quality locally in the different location).

Cumulative Impacts

Past, present and future actions would contribute to cumulative impacts as discussed under alternative 1.
Given the uncertainty in the locations that would potentially be mined and the locations of non-coal
mining sources, the potential for cumulative impacts cannot be predicted in detail. In general, locations
within the designation area would experience lower cumulative impacts due to the absence of coal mining
in these areas. The impacts of alternative 5, when added to the impacts of actions by others, would result
in temporary adverse cumulative impacts in the vicinity of mine sites.

Conclusion

In conclusion, under alternative 5, areas within the designation area would experience few or minor
localized air quality impacts from auger or underground mining only, because no surface mining would
occur in the designation area. Overall emissions in the evaluation area would remain the same as
alternative 1. Best management practices and compliance with applicable regulations and permit
conditions would minimize impacts to this resource, but impacts with respect to particulate matter could
still be significant for particulate matter during peak operations (e.g., exceed the general conformity de
minimis threshold of 100 tons per year). However, based on the low level of annual production, it is
unlikely that impacts would be significant. Greenhouse gas emissions from coal extraction would be well
under 25,000 metric tons of carbon dioxide equivalent per year.

ALTERNATIVE 6: REDUCED CORRIDOR DESIGNATION

Under alternative 6, OSMRE would designate as unsuitable for surface coal mining operations all public
access lands proposed in the State’s petition. Lands protected under alternative 6 would be the same as
those protected under alternatives 2 and 3, except that the corridor width would be reduced by half (600-
foot corridor instead of 1,200-foot corridor).

Direct and Indirect Impacts

Coal production is expected to continue within the range of 54,000 to 240,000 tons per year under
alternative 6, resulting in the particulate matter emissions shown in table 6-3, plus additional criteria
pollutants. Greenhouse gas emissions would also be generated, but would not exceed 25,000 metric tons
per year as shown in table 6-4. No mining would occur within the designation area; consequently it can be
gualitatively concluded that areas within the designation area would be less likely to experience localized
air quality impacts than under alternative 1. However, this benefit could be offset by changes in the
location of mining within the evaluation area (e.g., shift in the location of mining, impacting air quality
locally in the different location).

Cumulative Impacts

Past, present and future actions would contribute to cumulative impacts as discussed under alternative 1.
Given the uncertainty in the locations that would potentially be mined and the locations of non-coal
mining sources, the potential for cumulative impacts cannot be predicted in detail. In general, locations
within the designation area would experience lower cumulative impacts due to the absence of coal mining
in these areas. The impacts of alternative 6, when added to the impacts of actions by others, would result
in temporary adverse cumulative impacts in the vicinity of mine sites.
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Conclusion

In conclusion, under alternative 6, areas within the designation area would experience few or minor
localized air quality impacts from auger or underground mining only, because no surface mining would
occur in the designation area. Overall emissions in the evaluation area would remain the same as
alternative 1, because the amount of mining to occur outside of designated areas would likely have
occurred without a designation. Best management practices and compliance with applicable regulations
and permit conditions would minimize impacts to this resource, but impacts with respect to particulate
matter could still be significant for particulate matter during peak operations (e.g., exceed the general
conformity de minimis threshold of 100 tons per year). However, based on the low level of annual
production it is unlikely that impacts would be significant. Greenhouse gas emissions from coal extraction
would be well under 25,000 metric tons of carbon dioxide equivalent per year.

IMPACTS OF THE ALTERNATIVES ON SURFACE WATER

METHODS FOR ANALYSIS
Applicable Statutes, Regulations, and Policies

This section provides an overview of the existing regulatory environment governing water resources
relating to coal mining. The section begins with a discussion of important sections of the Clean Water Act
since there is a high degree of interaction between the requirements of SMCRA and the requirements of
the Clean Water Act. While a SMCRA permit addresses all parts of the mining activity, those activities
affecting waters of the United States also require a Clean Water Act permit. For example, a proposed
surface coal mining operation requires a SMCRA permit to authorize the mining activity itself, and a
permit under section 404 of the Clean Water Act, and a state water quality certification under section 401
if the mining activity requires the discharge of fill material into the waters of the United States.

Each relevant Clean Water Act section is discussed below, followed by a discussion of existing water
quality requirements under SMCRA.

Clean Water Act

Congress established the Clean Water Act with the goal of “restor[ing] and maintain[ing] the chemical,
physical, and biological integrity of the Nation’s waters” (33 USC 8 1251(a)). To achieve that objective,
the Clean Water Act prohibits the discharge of pollutants from point sources into waters of the United
States unless consistent with the requirements of the act (33 USC § 1311(a)). The Clean Water Act allows
for the discharge of pollutants into waters of the United States under two permitting programs. Section
402 governs the discharge of pollutants other than dredged or fill material; section 404 governs the
discharge of dredged or fill material. Congress charged EPA with oversight authority of state-authorized
permit programs (33 USC 88 1342(b)-(e); 88 1344(g)(l), (n)) and provided EPA with other authorities in
connection with section 404 permits issued by the US Army Corps of Engineers (33 USC §§ 1344(b)-(c),

(@), ().

Clean Water Act Section 303 Water Quality Standards: Section 303 of the Clean Water Act requires
states and tribes to adopt water quality standards applicable to their intrastate and interstate waters (33
USC § 1313(a)(c)). Water quality standards assist in maintaining the physical, chemical, and biological
integrity of a waterbody by designating uses, setting criteria to protect those uses, and establishing
provisions to protect water quality from degradation. Water quality standards established by states are
subject to EPA review (40 CFR § 131.5; 33 USC § 1313(c)). The EPA may object to state-adopted water
quality standards and may require changes to the state-adopted water quality standards and, if the state
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does not respond to EPA’s objections, EPA may promulgate federal standards (33 USC 88 1313(c)(3)-
(4); 40 CFR 88 131.5 and 131.21).

Water quality criteria may be expressed numerically and implemented in permits through specific
numeric limitations on the concentration of a specific pollutant in the water (e.g., 0.1 milligrams of
chromium per liter) or by more general narrative standards applicable to a wide set of pollutants. To assist
states in adopting water quality standards that will meet with EPA approval, Congress authorized EPA to
develop and publish recommended criteria for water quality that accurately reflect “the latest scientific
knowledge” (33 USC 8 1314(a)). Water quality standards are not self-implementing; they are
implemented through permits, such as the section 402 permit or the section 404 permit (33 USC

8§ 1311(b)(1)(C); 40 CFR 8§ 122.44(d) and 230.10(b)).

Clean Water Act Section 401 Water Quality Certification: State water quality standards are
incorporated into all federal Clean Water Act permits through section 401, which requires each applicant
to submit a certification from the affected state that the discharge will be consistent with state water
quality requirements (33 USC § 1341(a)(1)). Thus, section 401 provides states and tribes with veto
authority over federal Clean Water Act permits that may allow exceedances of state water quality
standards, and empowers states to impose and enforce water quality standards that are more stringent than
those required by federal law (33 USC § 1370).

Clean Water Act Section 402 Permits: Section 402 of the Clean Water Act, 33 USC § 1342, governs
discharges of pollutants other than dredged or fill material. Permits issued under the authority of section
402 are known as National Pollutant Discharge Elimination System permits, and typically contain
numerical limits called “effluent limitations™ that restrict the amounts of specified pollutants that may be
discharged. National Pollutant Discharge Elimination System permits must contain technology-based
effluent limits, and any more stringent water quality-based effluent limits necessary to meet applicable
state water quality standards (33 USC §§ 1311(b)(1)(A),(C) and 1342(a); 40 CFR 8§ 122.44(a)(1) and
(d)(1)). Water quality-based effluent limitations are required for all pollutants that the permitting authority
determines “are or may be discharged at a level [that] will cause, have the reasonable potential to cause,
or contribute an excursion above any [applicable] water quality standard, including State narrative criteria
for water quality” (40 CFR § 122.44(d)(1)(i)). The procedure for determining the need for water quality-
based effluent limits is called a reasonable potential analysis.

Section 402 permits are issued by EPA, unless the state has an approved program whereby the state issues
the permits, subject to EPA oversight (33 USC 8 1342(b)(e); 551 USC 88 644, 650-651 (2007)). The
state must submit draft permits to EPA for review, and EPA may object to a proposed permit that is not
consistent with the Clean Water Act and federal regulations (33 USC § 1342(d); 40 CFR 8§ 123.43 and
123.44). If the state does not adequately address EPA objections, the EPA may assume the authority to
issue the permit (33 USC § 1342(d)(4)). EPA procedures for the review of state-issued permits are set
forth in regulations at 40 CFR 8 123.44 and in memoranda of agreement with the states.

Sediment control ponds and other sediment control structures, connected by various diversion channels
and other conveyances, often form an integral part of the wastewater effluent treatment systems on coal
mine sites. Section 402 authorizations (National Pollutant Discharge Elimination System permits)
consider the effectiveness of these systems on the mine site in ensuring that discharges leaving coal
mining permit areas meet applicable water quality standards.

Clean Water Act Section 404 Permits: Section 404(a) of the Clean Water Act, 33 USC § 1344(a)
authorizes the Secretary of the Army, acting through the US Army Corps of Engineers, to “issue permits
... for the discharge of dredged or fill material into the navigable waters at specified disposal sites” (33
USC § 1344(a)). By this authority, the US Army Corps of Engineers regulates discharges of dredged and
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fill material into waters of the United States in connection with surface coal mining activities. The US
Army Corps of Engineers regulations governing section 404 permit procedures are set forth at 33 CFR
part 325.

Although the US Army Corps of Engineers is the permitting authority under section 404, EPA has an
important role in the permitting process. Section 404(b) of the Clean Water Act requires that US Army
Corps of Engineers permit decisions comply with guidelines developed by EPA in conjunction with the
US Army Corps of Engineers, referred to as the “404(b)(1) guidelines” (33 USC § 1344(b)(1)). Among
other things, the 404(b)(1) guidelines prohibit the discharge of fill if it would cause or contribute to a
violation of a water quality standard or cause or contribute to significant degradation of the waters of the
United States (40 CFR 88 230.10(b) and (c)(1)-(3)). The 404(b)(1) guidelines require the US Army Corps
of Engineers to analyze more than 15 different factors that could be impacted by the proposed action,
including substrate, suspended particulates, turbidity, water quality, water circulation, water level
fluctuations, salinity gradients, threatened and endangered species, aquatic organisms in the food web,
other wildlife special aquatic sites, water supplies, fisheries, recreation, aesthetics, and parks (40 CFR

88 230 (c)-(f)). The section 404(b)(1) guidelines provide that the US Army Corps of Engineers must
ensure that the proposed discharges would not cause or contribute to significant adverse effects on human
health or welfare, aquatic life, or aquatic ecosystems (40 CFR 88 230.10(c)(1)-(3)).

Before the US Army Corps of Engineers may issue a section 404 permit, it must provide notice to the
public, EPA, and other resource agencies that may all provide comments to the US Army Corps of
Engineers for consideration (33 CFR § 325.3(d)). In addition, the US Army Corps of Engineers and EPA
have entered into a memorandum of agreement as directed by section 404(q) of the Clean Water Act,

33 USC 8§ 1344(q), that expressly recognizes that “the EPA has an important role in the Department of the
Army Regulatory Program under the Clean Water Act[.]” The memorandum of agreement provides that
“[p]ursuant to its authority under section 404(b)(1) of the Clean Water Act, the EPA may provide
comments to the Corps identifying its views regarding compliance with the section 404(b)(1) Guidelines”
and “[t]he Corps will fully consider EPA’s comments when determining [compliance] with the National
Environmental Policy Act, and other relevant statutes, regulations, and policies.” Id.

In addition, and in recognition of “EPA’s expertise and concentrated concern with environmental matters”
(12 F.3d 1330, 1336 (4th Cir. 1993)), Congress gave EPA the authority in section 404(c) to prohibit,
withdraw, deny, or restrict the specification of disposal sites that would otherwise be authorized by a
section 404 permit—often referred to as the “veto” authority of the EPA.

The US Army Corps of Engineers reviews “individual” permit applications on a case-by-case basis under
section 404(a) (33 USC § 1344(a)). Individual permits may be issued or denied after a review involving,
among other things, site-specific documentation and analysis, opportunity for public hearing, public
interest review, and a formal determination that the permit is lawful and warranted (33 CFR parts 320,
323, 325).

Not every discharge is of such significance that an individual evaluation of the discharge’s environmental
effects is necessary. Instead, section 404(3)(1) authorizes the Secretary of the Army to issue general
permits for categories of activities involving discharges of dredged or fill material that, as a group, have
only minimal impacts on the waters of the United States. The US Army Corps of Engineers can issue
these general permits (as well as individual permits) on a state, regional, or nationwide basis. The US
Army Corps of Engineers refers to general permits issued on a nationwide basis as nationwide permits.
Current nationwide permits include nationwide permit NWP 21, which the US Army Corps of Engineers
reissued on February 21, 2012 (77 FR 10184).
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NWP 21 provides US Army Corps of Engineers authorization for the discharge of dredged or fill material
into waters of the United States associated with surface coal mining activities. The US Army Corps of
Engineers review under NWP 21 is focused on the individual and cumulative adverse effects to the
aquatic environment, and on determining appropriate mitigation should mitigation become necessary. The
US Army Corps of Engineers review does not extend to the mining operation as a whole, unlike the
SMCRA permit.

To qualify for NWP 21 an activity must meet all of the following criteria:

(1) The activities are already authorized or are currently being processed by a SMCRA-approved
state program or an integrated permit processing procedure by the Department of the Interior;

(2) The discharge will not cause the loss of more than 1/2 acre of non-tidal waters of the United
States, including the loss of ho more than 300 linear feet of stream bed, unless for intermittent
and ephemeral stream beds the district engineer waives the 300 linear foot limit by making a
written determination concluding that the discharge will result in minimal individual and
cumulative adverse effects; and

(3) The discharge is not associated with the construction of valley fills that are fill structures
associated with surface coal mining activities that are typically constructed within valleys
associated with steep, mountainous terrain.

Surface coal mining activities that impact waters of the United States, and that do not meet the
requirements of NWP 21, would require an individual section 404 permit to proceed. Consideration of
resources occurs under either an individual permit or nationwide permits, as required by the 404(b)(1)
guidelines. The primary differences between the two processes are the extent of public review
opportunities, the degree of administrative burden, and the amount of time involved in processing the
permit.

Surface Mining Control and Reclamation Act

Congress enacted SMCRA for the purpose of, among other things, striking a balance between protecting
the environment from the adverse effects of surface coal mining operations and meeting the nation’s
energy requirements (30 USC 88 1202(a), (d), (f)). SMCRA expressly provides that “[n]othing in this
chapter shall be construed as superseding, amending, modifying, or repealing” the Clean Water Act or
“any rule or regulation promulgated thereunder” (30 USC § 1292(a)(3)). In addition, SMCRA requires
that “[t]o the greatest extent practicable each federal agency shall cooperate with the Secretary and the
States in carrying out” its provisions, and it directs the coordination of regulatory activities among
departments and agencies responsible for implementation of identified statutes, including the Clean Water
Act (30 USC 8§ 1292(c), 1303(a)).

Parts 780, 810, 815, 816, and 817 of SMCRA implementing regulations outline an extensive method for
protecting water resources. For example, the regulations impose special requirements for mining activities
in or adjacent to perennial or intermittent streams subject to several exceptions. Moreover, the regulatory
authority may authorize these activities (through the SMCRA permit) only when the applicant has
successfully demonstrated that the “activities will not cause or contribute to the violation of State or
Federal water quality standards, and will not adversely affect the water quantity or other environmental
resources of the stream” (30 CFR 88 816.57(a)(1) and 817.57(a)(1)).

In addition to surface mining activities, SMCRA emphasizes the protection of water resources in

connection with underground coal mining operations. In section 516 of SMCRA, the operator is required
to minimize disturbances to the prevailing hydrologic balance at the mine site, in associated off-site areas,
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and to the quantity of water in the surface water and groundwater systems. The operator must minimize
these effects both during coal mining operations and during reclamation.

Each SMCRA permit application must include an assessment of the probable hydrologic consequences of
the mining and reclamation operations proposed (30 CFR 88 780.21(f) and 784.14(e)). The assessment
must include a review of groundwater and surface water, quantity and quality, both on and off the mine
site (30 USC § 507(b)(11)). The corresponding regulations require the operator to submit specific
baseline data in each application, including specific, detailed information relative to the hydrologic and
geologic components of the proposed cumulative impact area (30 CFR § 780.21)).

Current regulations also require each SMCRA permit application to provide a “detailed description of the
measures to be taken during the mining and reclamation process to assure the protection of the quality and
guantity of surface and ground water systems both on-and off-site, from adverse effects of the mining and
reclamation process...” (30 USC § 1258; 30 CFR part 780). The regulatory authority uses this assessment
of the probable hydrologic consequence to determine if the permittee has designed the proposed operation
appropriately to prevent material damage to the hydrologic balance outside the permit boundary (30 CFR
88 780.21 and 784.14). The regulatory authority cannot issue the SMCRA permit unless the applicant
successfully shows that the proposed operation has been designed to prevent material damage to the
hydrologic balance outside the permit area (30 USC § 1260(b)(3); 30 CFR § 773.15(e)). To ensure that
sufficient financial resources are provided to complete the proposed reclamation plan, the applicant must
submit a performance bond prior to mining. The regulatory authority calculates the performance bond
based on, among other things, “the probable difficulty of reclamation, giving consideration to ...
hydrology ...” (30 USC § 1259; 30 CFR § 800.14).

Parts 810, 815, 816, and 817 of SMCRA implementing regulations contain performance standards and
design requirements to provide for minimizing disturbance to the prevailing hydrologic balance at the
mine site and in associated off-site areas, and to the quality and quantity of water in surface and
groundwater systems. These standards recognize that it is important to prevent erosion and sedimentation
to protect water quality. For example, the operator is required to use the best technology currently
available to prevent additional contributions of suspended solids (sediment) to streamflow outside the
permit area (30 CFR § 816.46(c)(iii)).

In addition to SMCRA and the Clean Water Act, applicants must also comply with the Tennessee
Responsible Miners Act as described above. However, remining operations in previously mined streams
are exempt from the act when done to as part of stream restoration.

The existing regulations allow mining through intermittent and perennial streams when the regulatory
authority makes a finding that diverting the stream will not adversely affect water quantity, water quality,
and related environmental resources of the stream (see 30 CFR §8 816.43(b) and 817.43(b)). Vegetated
buffer zones can slow overland water flow and allow sediment particles to settle out before they reach
surface waters. SMCRA implementing regulations at 30 CFR 88 816.57 and 817.57, provide a
requirement for a 100 foot stream buffer. However, the regulatory authority may grant an exception to
this requirement for several reasons. The existing regulations at 30 CFR 8§ 816.57 and 817.57 prohibit
disturbance of the land surface by mining activities within 100 feet of an intermittent or perennial stream
unless the regulatory authority specifically authorizes activities closer to or through the stream. That
authorization requires a finding that the mining activities will not cause or contribute to the violation of
applicable state or federal water quality standards and will not adversely affect the water quantity or
quality or other environmental resources of the stream (30 CFR 88 816.57(a)(1) and 817.57(a)(1)).
Nationwide, some regulatory authorities have applied this regulation in a manner that allows construction
of excess spoil fills and coal mine waste disposal facilities in streams within the permit area, as long as
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the findings can be made with respect to the remaining portion of the stream below the toe of the fill or
facility. Tennessee State law does not allow in-stream disposal of any fill material.

Assumptions and Methodology

Surface water and groundwater resources are affected by land uses within the watershed including runoff,
which contributes to the pollutant load and physical modifications that change water quantity and
movement. Watershed characteristics define how water is transported through the basin, and
understanding these characteristics is integral to assessing water quality and quantity impacts, including
underlying groundwater resources such as aquifers.

Topics such as effects of surface coal and underground mining operations on water resources, water
quality of area streams, surface water and groundwater protection programs, riparian buffers, downstream
impacts of surface coal mining pollution, loss of biodiversity due to land impacts, hydrologic alterations,
and the percent of mining in a watershed were investigated using relevant available literature and data.
Information pertaining to these topics was found in multiple references, including but not limited to
Bernhardt and Palmer 2011; Downstream Strategies 2010; Klapproth and Johnson 2009; Lindberg et al.
2011; Palmer et al. 2010; Paybins et al. 2000; Petty et al. 2010; and Rauch 1980. Other data was available
from Tennessee Department of Environment & Conservation (TDEC) and the OSMRE.

Geographic Information System (GIS) data depicting the petition or designation of area of each
alternative, the evaluation area, water resources, and potential coal resources within the evaluation and
designation area was used to analyze impacts. Coal resource GIS data layers include unmined areas and
previously mined areas and the commercially viable coal seam in which each is located. Water resource
GIS data layers include National Hydrography Dataset streams, US Geological Survey Hydrologic Unit
Code-8 watersheds, 303(d) impaired waters, surface water and groundwater intakes, and wellhead and
source water protection areas.

The potential impacts inside and outside the evaluation area were addressed generally and at a site-
specific scale. For each alternative, impacts on surface waters and groundwater were evaluated to the
extent feasible using the available data. Impacts were discussed based on the five US Geological Survey
Hydrologic Unit Code-8 cataloging units (or subwatersheds) present within the area of analysis. These
subwatersheds are the Upper Cumberland River, South Fork Cumberland River, Upper Clinch River,
Powell River, and Emory River.

Impacts on surface waters were qualitatively assessed in terms of the potential for increased or decreased
disturbance in water quality, quantity, and use. The assessment focused on how the proposed alternatives
would affect the physical and chemical characteristics of the water resource, water movement and flow,
and the water uses.

A more site-specific analysis was completed using GIS tools and associated data, where feasible. GIS
data provided the location for various water resources as well as areas within the evaluation area that were
considered potential surface mineable or augerable coal resource areas; commercial viability of the coal
resources was not considered in the analyses. For the analyses, these areas included potential surface
mineable coal resources and potential augerable coal resources as described in chapter 5. Measurements
were then made to determine the distance between water resources and potential surface mineable and/or
augerable coal resources. For the purposes of this analysis and comparison of alternatives, OSMRE
estimated that downstream effects would be diminished from any particular mine area within 6.2 miles
(10 km) downstream from the operation based on conclusions presented in a 2010 study (Petty et al.
2010) regarding the distance for diminishment of downstream effects in similar areas of West Virginia.
Hereafter the text of this EIS will refer to this distance as the “buffer area used to analyze alternatives.”
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This average reach was used in the analysis to provide a rough estimate of where potential impacts on
water quality and quantity would be likely to occur. The use of the buffer area is for the purpose of
analyses of the alternatives only. It does not constitute a finding that downstream effects could not extend
beyond the 6.2 miles. Sources of and rationale for selection of this buffer area are derived from Klapproth
and Johnson 2009 and Petty et al. 2010, and described in detail below. For each alternative and
subwatershed, these analyses looked at the proximity to sensitive surface water features for one or more
of the following indicators:

o Miles of surface waters located less than 100 feet from potential surface mineable and/or
augerable coal resources

e Acres of “critical source water protection zone” located less than 100 feet from potential surface
mineable and/or augerable coal resources

e Acres of “source water management zone A” located less than 100 feet from potential surface
mineable and/or augerable coal resources

o Miles of surface waters within the buffer area used to analyze alternatives from potential surface
mineable and/or augerable coal resources

o Miles of 303(d) impaired surface waters within the buffer area used to analyze alternatives from
potential surface mineable and/or augerable coal resources

e Miles of special-status surface waters within the buffer area used to analyze alternatives from
potential surface mineable and/or augerable coal resources

e Number of surface water intakes within the buffer area used to analyze alternatives from potential
surface mineable and/or augerable coal resources

e Acres of “critical source water protection zone within the buffer area used to analyze alternatives
from potential surface mineable and/or augerable coal resources

e Acres of “source water management zone A” within the buffer area used to analyze alternatives
from potential surface mineable and/or augerable coal resources

Figures 6-2, 6-3, 6-4, 6-5, and 6-6 show impacts of the alternatives to surface water resources within 100
feet of potential mineable area.

The purpose of these proximity values are only meant to allow for the completion of quantitative analyses
to evaluate the potential impacts from surface coal mining within the evaluation area. The selection of
these distances (i.e., 100 feet overland or 6.2 miles downstream) from potential surface mineable and/or
augerable coal resources does not mean that there would definitely be impacts within that distance or that
there would not be impacts outside of that distance. Additionally, it was not feasible to perform a detailed
examination of every physical, chemical, and biological factor that determines the contamination
removal/reduction efficiency of a riparian buffer or downstream distance. This analysis is meant to be
programmatic in nature not prescriptive, therefore these proximity distances were selected to represent
potential impacts using the best available data and literature. As stated above, each individual mine
permittee must perform an assessment of the probable hydrologic consequences to ensure that their
particular mining operation would not violate water quality standards and the Clean Water Act or
SMCRA regulations and requirements.

It is assumed that the greater impacts to surface water resources would be likely to occur closer to active
or unreclaimed mining areas. These impacts could occur due to overland flow or downstream flow of
contaminated surface waters. Therefore to facilitate quantitative analyses, values describing the distance
from mineable areas where impacts could potentially occur were selected. The distance required to
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remove sediment and other pollutants from surface runoff flowing over land depends on many factors
(e.g., vegetation, soil, slope, topography, concentration of pollutant). No literature sources were found
discussing riparian buffer removal of acid mine drainage, however, many sources provided a range of
buffer widths for sediment removal. Klapproth and Johnson 2009 indicate a minimum width of 30-300
feet. Therefore, using this range and the TDEC rule concerning stream buffers, the distance of 100 feet
was selected.

The distance downstream from a known mine operation at which pollutants from surface coal mining are
observed in the water depends on many factors (e.g., landscape; geology, mine location, concentration of
the pollutant; and the existing physical, chemical, and biological attributes of the receiving waterbody).
The Petty et al. 2010 report discusses the longitudinal characteristics of mining-related effects in streams.
Petty and others (2010) estimate that the downstream effects of mining extend, on average, approximately
6.2 miles from the mine site. The Petty et al. (2010) research includes stream sampling from both
underground and surface mining and includes both pre- and post-SMCRA mining activities in the
Appalachian coal region. Inclusion of pre-SMCRA mining activity in the stream sampling conducted for
the Petty et al. (2010) study means that this estimate may be overly conservative (i.e., an overestimate) of
downstream reach of effects for potential future mining in the LUM area. Extent of downstream effects
may be influenced, however, by a variety of site-specific factors and the exact placement of the future
permit area within the evaluation area. The analysis presented in the following text assumes that the
permit area would be on the edge of the evaluation area and measures the downstream effects from that
point; this provides another measure of conservativism in estimation of impacts to resources adjacent to
the evaluation area. It is likely that a greater number of permits would be located away from the edges and
closer to the center of the evaluation area, which would ensure a greater distance to downstream aquatic
resources than the 6.2-mile downstream estimate suggests. Lacking site-specific information on spatial
relationships between any future mine in the LUM evaluation area and the specific distance to sensitive
resources downstream, this analysis conservatively assumes, on average, that adverse effects of mining on
water quality persist 6.2 miles downstream of mines for streams that cross the disturbed area of a mine
site. In the following text, this is referred to as the “buffer area used to analyze alternatives” as mentioned
above. OSMRE will use a multi-criteria approach to assessing hydrologic impacts when considering a
site-specific application for surface mining because at that point, the amount and intensity of mining is
known. However, OSMRE determined that it was reasonable and appropriate to use a single criterion to
measure the general impacts of this designation. OSMRE examined the literature on downstream effects
from coal mining and decided that the use of Petty et al. (2010) as a gross metric was reasonable.

Effects to individual species are unknown and will be assessed at the time a site-specific application is
received during the permitting process. OSMRE will consult under the Endangered Species Act on any
potential impacts to listed species as warranted. The Tennessee Source Water Protection Program under
the 1996 Safe Drinking Water Act protects public water systems. Critical source water protection zones
and source water management Zone A are protection areas for public water systems using surface water
under this program. These areas are based on an area of watershed upstream of the surface water intake
and are delineated using the time it would take for water to travel a given distance (TDEC 2003). A
critical source water protection zone is defined as “five miles upstream of the intake and along any major
tributaries with a 1,000-foot corridor.” The source water management zone A is defined as “5-15 miles
upstream of the intake and major tributaries with a 1,000-foot corridor.”
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