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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

OFFICE OF ENERGY PROJECTS
In Reply Refer To:
OEP/DG2E/Gas 3
Mountain Valley Pipeline LLC
Docket No. CP16-10-000
Equitrans LP
Docket No. CP16-13-000

FERC/FEIS-0272F
TO THE PARTY ADDRESSED:

The staff of the Federal Energy Regulatory Commission (FERC or Commission)
has prepared a final environmental impact statement (EIS) for the projects proposed by
Mountain Valley Pipeline LLC (Mountain Valley) and Equitrans LP (Equitrans) in the
above-referenced dockets. Mountain Valley requests authorization to construct and
operate certain interstate natural gas facilities in West Virginia and Virginia, known as
the Mountain Valley Project (MVP) in Docket Number CP16-10-000, designed to
transport about 2 billion cubic feet per day (Bcf/d) of natural gas from production areas in
the Appalachian Basin to markets in the Mid-Atlantic and Southeastern United States.
Equitrans requests authorization to construct and operate certain natural gas facilities in
Pennsylvania and West Virginia, known as the Equitrans Expansion Project (EEP) in
Docket No. CP16-13-000, designed to transport about 0.4 Bcf/d of natural gas north-
south on its system, to improve system flexibility and reliability, and serve markets in the
Northeast, Mid-Atlantic, and Southeast, through interconnections with various other
interstate systems, including the proposed MVP. Because the MVP and EEP are
interrelated and connected actions, we are analyzing them both together in this single
comprehensive EIS.

The final EIS assesses the potential environmental effects of the construction and
operation of the MVP and EEP in accordance with the requirements of the National
Environmental Policy Act (NEPA). The FERC staff concludes that approval of the MVP
and EEP would have some adverse environmental impacts; however, these impacts
would be reduced with the implementation Mountain Valley’s and Equitrans’ proposed
mitigation measures, and the additional measures recommended by the FERC staff in this
final EIS.

The United States Department of Agriculture’s Forest Service (FS); U.S. Army
Corps of Engineers (COE); U.S. Environmental Protection Agency (EPA); U.S.
Department of the Interior’s Bureau of Land Management (BLM); the U.S. Fish and
Wildlife Service (FWS), West Virginia Field Office; U.S. Department of Transportation;
West Virginia Department of Environmental Protection; and West Virginia Division of
Natural Resources participated as cooperating agencies in the preparation of the final
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EIS. Cooperating agencies have jurisdiction by law or special expertise with respect to
resources potentially affected by the proposals and participate in the NEPA analysis.
Although the cooperating agencies provided input to the conclusions and
recommendations presented in the final EIS, the agencies will present their own
conclusions and recommendations in their respective permit authorizations and Records
of Decision for the projects.

The final EIS addresses the potential environmental effects of the construction and

operation of the proposed facilities. For the MVP those facilities include:

about 304 miles of new 42-inch-diameter pipeline extending from the new Mobley
Interconnect in Wetzel County, West Virginia to the existing Transcontinental Gas
Pipe Line Company LLC (Transco) Station 165 in Pittsylvania County, Virginia;
3 new compressor stations (Bradshaw, Harris, Stallworth) in West Virginia
totaling about 171,600 horsepower (hp);

4 new meter and regulation stations and interconnections (Mobley, Sherwood,
WAB, and Transco);

3 new taps (Webster, Roanoke Gas Lafayette, and Roanoke Gas Franklin);

8 pig? launchers and receivers at 5 locations; and

36 mainline block valves.

For the EEP those facilities include:

about 7 miles total of new various diameter pipelines in six segments;

new Redhook Compressor Station, in Greene County, Pennsylvania, with 31,300
hp of compression;

4 new taps (Mobley, H-148, H-302, H-306) and 1 new interconnection (Webster);
4 pig launchers and receivers; and

decommissioning and abandonment of the existing 4,800 hp Pratt Compressor
Station in Greene County, Pennsylvania

The FERC staff mailed copies of the final EIS to federal, state, and local

government representatives and agencies; elected officials; regional environmental
groups and non-governmental organizations; Native Americans and Indian tribes;
potentially affected landowners; newspapers and libraries in the project areas; and other
interested individuals and groups, including members of the public who submitted
comments about the projects. Paper copy versions of this final EIS were mailed to those
specifically requesting them; all others received a CD version. In addition, the final EIS
is available for public viewing on the FERC’s website (www.ferc.gov).?

1
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A “pig” is a device used to clean or inspect the interior of a pipeline.
Go to “Documents & Filings,” click on “eLibrary,” use “General Search” and put in the Docket

numbers (CP16-10 or CP16-13) and date of issuance (06/23/17).


http://www.ferc.gov/
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A limited number of copies are available for distribution and public inspection at:

Federal Energy Regulatory Commission
Public Reference Room
888 First Street NE, Room 2A
Washington, DC 20426
(202) 502-8371

Questions?

Additional information about the projects is available from the Commission’s
Office of External Affairs, at (866) 208-FERC, or on the FERC website (www.ferc.gov)
using the eLibrary link. Click on the eLibrary link, click on “General Search,” and enter
the docket number excluding the last three digits in the Docket Number field (i.e., CP16-
10 and CP16-13). Be sure you have selected an appropriate date range. For assistance,
please contact FERC Online Support at FercOnlineSupport@ferc.gov or toll free at (866)
208-3676; for TTY, contact (202) 502-8659. The eL.ibrary link also provides access to
the texts of formal documents issued by the Commission, such as orders, notices, and
rulemakings.

In addition, the Commission offers a free service called eSubscription that allows
you to keep track of all formal issuances and submittals in specific dockets. This can
reduce the amount of time you spend researching proceedings by automatically providing
you with notification of these filings, document summaries, and direct links to the
documents. Go to www.ferc.gov/docs-filing/esubscription.asp to subscribe.

BLM Record of Decision

The BLM, COE, and FS may adopt and use the EIS when they consider the
issuance of a Right-of-Way Grant to Mountain Valley for the portion of the MVP that
would cross federal lands. Further, the FS may use the EIS when it considers
amendments to its Land and Resource Management Plan for the Jefferson National Forest
to allow the MV/P to cross federal lands. The BLM is soliciting comments specific to
impacts to COE and FS federal lands for consideration in its Record of Decision. If you
wish to submit written comments to the BLM, they must be submitted within thirty (30)
calendar days from the date that the EPA publishes the Notice of Availability of the
Environmental Impact Statement for the Proposed Mountain Valley Project and
Equitrans Expansion Project in the Federal Register. You may use any of the following
methods to submit comments to the BLM: E-planning MVVP Comment Submission Web
Page at http://bit.ly/2gByL Iw; mail to Vicki Craft, Bureau of Land Management,
Southeastern State District Office, 273 Market Street, Flowood, MS 39232; or call (601)
919-4655.



http://www.ferc.gov/
mailto:FercOnlineSupport@ferc.gov
http://www.ferc.gov/docs-filing/esubscription.asp
http://bit.ly/2qByLlw

This page intentionally left blank



TABLE OF CONTENTS

Mountain Valley Project and Equitrans Expansion Project
Final Environmental Impact Statement

TABLE OF CONTENTS i
LIST OF APPENDICES X
LIST OF TABLES xiii
LIST OF FIGURES xxii
ACRONYMS AND ABBREVIATIONS XXV
EXECUTIVE SUMMARY ..ottt sttt st ES-1
o0 oToTST=To AN od o] USSR ES-2
PUBIIC INVOIVEMENT .....oiiiieee e et nnas ES-2
Project Impacts and MitIgation ..........cccereieiiiniii s ES-4
GeOology aNd SOIIS ......ecviiiicicce e ES-4
Groundwater, Surface Waterbody Crossings, and Wetlands ............ccccoccevvivenene ES-5

Vegetation, Wildlife, Fisheries, and Federally Listed and State-sensitive
SPECIES ..ttt et et sre et re s re e e ES-7
Land Use and ViSUal RESOUICES ..........uciiiiiiierienieieieieresiesiesie e sie e see e nessesnennens ES-9
Socioeconomics and TranSPOrtAtION. .........cccvurererererieieisese e ES-10
CUIUIAl RESOUICES ... sie ettt sttt entesra et sneanee e ES-12
Air QUAlity and NOISE.......ccviiiiiiii s st re s ES-13
Reliability and Sty .........cccoiiiieii e ES-14
CUMUIELIVE TMPACES. ...t ES-15
AIErnatives CONSIARIE ........cuiviiiiieieeees e ES-15
MaJOr CONCIUSIONS ......ocviiiiiieciccte et st sbeere et s re e ES-16
1.0 INTRODUCGCTION ..ottt st ae e st ae e s rae e ta e e snreeenreeens 1-1
11 Background and the Pre-Filing ReVIEW ProCess.........ccccvveieiiieveieivie e 1-5
111 Mountain Valley Project .........coceoviiiiiieiiiecee et 1-5
112 Equitrans EXpansion PrOJECT ..........cccviiiiiiinienece s 1-7
1.2 Purpose and Need 0f the Projects ... 1-8
121 Mountain Valley Project .........ccooveiiiieiiieiec st 1-8
122 Equitrans EXpansion PrOJECT ..........coviiiiiiiieneieeese e 1-9
1.2.3 PrOJECT INEEU ...ttt 1-9
1.2.3.1 Mountain Valley Project ..o 1-10
1.2.3.2 Equitrans EXpansion Project .........cccccevveviiiiiicvc s 1-10
13 Purpose and Scope OF thiS EIS .........ccoiiiiiiii s 1-11
131 Federal Energy Regulatory COmMmISSION .........cccoevviiicvieieeie e 1-11
132 COO0PErating AQENCIES ....ocveeeeeieeeieeie ettt ee e ens 1-12
1.3.2.1 U.S. Department of Agriculture - Forest Service...........cc.coeuene. 1-13
1.3.22 U.S. Army Corps Of ENGINEEIS ......ccccererierieiieirininienie e 1-16
1.3.2.3 U.S. Bureau of Land Management..........cccoceeverereereieeiennnneas 1-20
1.3.2.4 U.S. Fish and Wildlife Service..........ccooevviiieniieneieeene 1-21
1.3.25 U.S. Environmental Protection AgenCy ........cccocvvvrvreienenienens 1-22

1.3.26 U.S. Department of Transportation — Pipeline and

Hazardous Materials Safety Administration............cc.ccc.co..... 1-23
1.3.2.7 West Virginia Department of Environmental Protection........... 1-23
1.3.2.8 West Virginia Division of Natural Resources............c.ccecevvenenn 1-24



TABLE OF CONTENTS (CONTINUED)

133 OUL-0F-SCOPE ISSUES ....c.veveeiee ettt st ns 1-25

14 PUBIIC REVIBW ...t st st 1-27
15 Permits, Approvals, and Regulatory Requirements..........ccccoovevrvnencncnennnn 1-38
151 Federal Laws Other than the National Environmental Policy Act.......... 1-38
15.1.1 Bald Eagle and Golden Eagle Protection Act..........cccccceevevuenenn 1-38

1512  Clean Ail ACE ..ot 1-38

1.5.1.3  Clean WALl ACL.......c.ccooueiieiririiisiesie et 1-39

15.1.4 Endangered SPECIES ACL.......ccccevviiieiiiiiieieie e se e 1-40

1.5.1.5 Migratory Bird Treaty ACt.......ccccviiiiiieiiieieieenese e 1-40

1.5.1.6 National Historic Preservation ACt .........ccccceveervieniniieeiennnnnnn 1-40

1.5.1.7 National Trails System ACE.......cccoeiiiiiieiiieree e 1-41

1.5.1.8 Riversand Harbors ACt.........ccocveerienieereni e sie e 1-41

1519  Wilderness ACL......ccoccviieiiiieie e eiesie s eee st nee s 1-42

15.2 State and LOCAI LAWS .......ccviiriiiiiieieieescsie s 1-42

2.0 DESCRIPTION OF THE PROPOSED ACTION .....coooiiiiiiii e 2-1
21 PropoSed FaCTIITIES .......c.oeiiiiiiiicie e 2-1
211 Pipeling FaCIItIES ........ccooiiiieeee e 2-3
2.1.1.1  Mountain Valley Project........ccccoviveviiiiiiic e 29

2.1.1.2  Equitrans EXpansion Project.........c.cccevevereiiiineninc e 2-10

212 ADboveground FaCIlItIES .........cceveiiiiiiie e 2-11
2.1.2.1  Mountain Valley Project........cccccovveieiiieiiie e 2-11

2.1.2.2  Equitrans EXpansion PrOJECt ..........cccocvvveveiieeiiene i 2-15

2.1.3 LOF: Ui a0l [ Toll o 0] {=Tod 1 o] o 1SS 2-18
2.1.3.1  Mountain Valley Project.........ccccovveiiviieieie e 2-18

2.1.3.2  Equitrans EXpansion ProjECt ..........cccocveveveiieeiieneieese e 2-20

2.2 NON-JURISDICTIONAL FACILITIES....ccciietiiee e 2-20
221 Mountain Valley Project ..o 2-20
2.2.2 Equitrans EXPansion ProjECE .........cccoveiiiieiiiii i 2-21

2.3 Land REQUITEMENTS ........oviiiiiiiiiiie st 2-21
231 PIPEIINES ... s 2-23
2.3.1.1 Mountain Valley Project.........ccccoeveveiieiciecicce e 2-23

2.3.1.2  Equitrans EXpansion ProjeCt ..........cccocvvvveveiieeiene i e 2-24

2.3.2 ADboveground FaCIlItIeS .........coevveiiiiiiii e 2-25
2.3.2.1 Mountain Valley Project........ccccoeveieiiieicie e 2-25

2.3.2.2  Equitrans EXpansion ProjeCt ..........cccocveeeveiieeienesieese e 2-26

2.3.3 Additional Temporary WOrKSPaces .........ccccouereriereiieiiiieenese e 2-27
2.3.3.1  Mountain Valley Project.........cccooriiineniiiiiescse e 2-27

2.3.3.2  Equitrans EXpansion ProjeCt ..........cccocvvvevieiieeiene i 2-27

234 - 0 PSS 2-28
2.3.4.1  Mountain Valley Project .........c.ccoovirineniiiiiisencee e 2-28

2.3.4.2  Equitrans EXpansion PrOJeCt ..........cccocvreeieiieeiene e 2-28

235 ACCESS ROAAS ... 2-28
2.3.5.1 Mountain Valley Project..........ccocririieniiiiinnene e 2-28

2.3.5.2  Equitrans EXpansion Project.........c.ccocevervininiinienencneneseenns 2-29

2.3.6 CathodiC PrOtECTION........eieee it 2-29
2.3.6.1  Mountain Valley Project...........ccoceevrineneisiinnese e 2-29

2.3.6.2  Equitrans EXpansion Project.........c.ccccevervininiininine e 2-29

24 COoNSLIUCLION PrOCEAUIES .......eiieieieeieiee ettt ettt nee e nne s 2-29
24.1 o= A o] o RSO 2-30



3.0

TABLE OF CONTENTS (CONTINUED)

2.4.1.1 General Federal Energy Regulatory Commission

Mitigation MEASUIES .........cccreivereeieieiee e

2.4.1.2  General Forest Service Mitigation .............ccocvcvniieienenns

2.4.2 General Upland Overland Pipeline Construction Methods.............
2.4.2.1  Survey and Staking .......ccccccevveieniiiiene e

2.42.2 Clearing and Grading ..........ccocuevrenereieieniseseseseseneeeas

2.4.2.3  TIENCNING c.voiveiiciece e

2.4.2.4  Pipe Stringing, Bending, Welding, and Coating.................

2.4.2.5 Lowering-in and Backfilling...........cccoooviiiiininiiices

2.42.6  HydrostatiC TeSHING .......ceovririreieeieieeeese e

2.4.2.7  COMMISSIONING .ovvivveiiecrieiesie e se e

2.4.2.8 Cleanup and ReStOration ...........ccoceeevveieieniinienineneseneas

2.4.2.9 Special Pipeline Construction Procedures .............ccccceveneee
2.4.2.10 Waterbody CroSSiNgS .......cccevevereiieesieseeriesieeeesieseeseeseens
2.4.2.11 Wetland CrosSings .......ccceveveerieiesieeseseesieseeeesie e eee e
2.4.2.12 Road and Railroad CrossSings..........cccceoevvrvsierenesenennennns
2.4.2.13 ReSidential Areas .........cccooiirinireneieeei e
2.4.2.14 Foreign UtIIItIES ....cocov i
2.4.2.15 Agricultural Lands .........ccccooviniieneneienisenese e
2.4.2.16 Rugged Topography........ccccvirereneieiesise e

2.4.2. 17 KarSt TEITAIN ..cvovveieieiieiecee st
2.4.2.18 Winter CONSLIUCTION .....c.covviiriiiieiiee e

243 Aboveground Facility CONStruCtion............ccceveeiiiininienenesees
2.4.4 Lo 0T o] 4 g o APPSR
2.4.4.1 Construction Monitoring and Quality Control...................

2.4.4.2 Post-Approval Variance Review Process..........c.ccocceervenae

2.4.4.3  Post-Construction MONItOring.........cccceevevrisienenenenennennas

2.4.4.4 Monitoring of the Right-of-Way Grant for Federal Lands

25 Construction Schedule and WOrKFOrCe .........ccooovvveveiveieneseese e
2.6 Operation and MaiNtENANCE ...........ooveiiiririe s
2.6.1 PIPEIINES ...t e
2.6.2 Aboveground FaCilitieS.........c.ccoveieviiiieiice e
2.7 Future Plans and Abandonment............cccocveveiivieeiene s

ALTERNATIVES. ...ttt
3.1 NO ACLION AREIMALIVE. .......oiviiiiiieieeeee e
3.11 Mountain Valley Project ..o
3.1.2 Equitrans EXpansion PrOJECt ..........cccvvieieniiiieisice e

3.2 Alternative Modes of Natural Gas Transportation..............ccccceevevvenennenn,
3.21 LING VESSEIS ...ttt
3.2.2 TrUCK DEIIVEIY ..o
3.2.3 Railroad DEIVEIY .......ooiiieiiie et

3.3 SYSIEM AEINALIVES ...t
331 Existing Natural Gas Pipeline SyStems...........cccceovviriininenenenienns
3.3.1.1 Mountain Valley Project.........c.ccocerereieiniinininiienenens

3.3.1.2  Equitrans EXpansion Project ..........cccocveverereeeenieneenennenn.

3.3.2 Proposed Natural Gas Pipeling SYStems ..........ccccovvvvierinenenenienns

3.3.2.1 Proposed Projects in the Vicinity of the Mountain Valley

o (0] 1o SR

3.3.2.2  Proposed Projects in the Vicinity of the Equitrans

EXPansion Project ..o



TABLE OF CONTENTS (CONTINUED)

3.4 ROULE AREINALIVES ..ottt 3-17
34.1 Major Alternative Route Concepts Not Evaluated in Detail................... 3-17
3.4.1.1 Mountain Valley Project...........ccoceiiiieieiiiiesene e 3-17
3.4.1.2  Equitrans EXpansion ProOJECt ..........cccocveveieieeiieie i e 3-20
3.4.2 Major Route AREINALIVES........cccveviiiiiece e 3-20
3.4.2.1  Mountain Valley Project...........ccooeiiiieneiiiinincse e 3-20
3.4.2.2  Equitrans EXpansion ProJECt ..........cccocveveveieeiieie i e 3-32
3.5 ROULE VATTALIONS ....veveieiieiieieiese et 3-32
351 Mountain Valley Project Route Variations ............cccoceovvoviiniincnenennenns 3-33
3.5.1.1 Supply Header Collocation Alternative ............c.ccocoeverererienne. 3-33
3.5.1.2 Burnsville Lake Wildlife Management Area Variation............. 3-37
3.5.1.3 Elk River Wildlife Management Area Variation ....................... 3-41
3.5.1.4 Variations 110, 110R, and 110J.......coceeiiiriieeiiiiiee e 3-44
3.5.1.5 Columbia Gas of Virginia Pipelines Peters Mountain
VAFALION .o 3-48
3.5.1.6  Alternatives for Crossing the Appalachian National Scenic
THAHL et 3-51
3.5.1.7 New River Conservancy Route Variation............ccccoeceevvevvernenne. 3-56
3.5.1.8  Canoe Cave Variation ........ccceovveiieeieseeie e 3-59
3.5.1.9  Brush Mountain Route Variations ............ccccceverivrinerenvsreneene 3-61
3.5.1.10 October 2015 Route Over the Mount Tabor Sinkhole Plain
VAFALION .o 3-65
3.5.1.11 Slussers Chapel Conservation Site Avoidance Variations......... 3-69
Poor Mountain Variation .........c.ccoceveveneneineinieesese e 3-75
3.5.1.12 3-75
3.5.1.13 Blue Ridge Parkway Variations............cccceoevvriinierinnenenenennenns 3-83
3.5.1.14 Blackwater River Variation ...........cccoceeeveviveieninninene e 3-87
3.5.1.15 Route Variation 35.......ccccoviviieinineieneeee s 3-90
3.5.2 Equitrans Expansion Project Variations...........cccccceoeivininencnenenenenn 3-93
3.5.21  H-316 Route Variations ..........cccccvvvvevvseerese e 3-93
3.5.2.2  H-31BVaArialion .....cccoveieiieiiiie e 3-93
3.5.2.3 M-80 and H-158 Variations ..........c.ccocererieieeninenese e 3-99
3.5.2.4 Headley Route Variation...........ccocooerereneieininenese e 3-102
3.5.25 October 2015 H-318 Pipeline Route Variation.............c.......... 3-105
3.5.3 MiINOr ROULE VAriatioNs ........cccovveieieinieesie e 3-107
3.5.3.1 Mountain Valley Project Minor Route Variations................... 3-107
3.5.3.2  Electric-driven Compression Alternatives...........c.ccccocervrnenns 3-118
3.6 (0] Tod 111 o] o ISP 3-119
4.0 ENVIRONMENTAL ANALYSIS ..ottt 4-1
4.1 GROIOGY ...ttt 4-4
411 Affected ENVIFONMENT........cooiiiieee e 4-4
4.1.1.1  GeologiC SEtING......ccoiiiieiiiieee e 4-4
4.1.1.2 Bedrock GEOIOY .......cccoiriiiiiiiiiiiiese e 4-6
4.1.1.3  SUurficial GEOIOQY ......ccevvirreieieiiiiiire e s 4-11
4.1.1.4  MINeral RESOUICES........ccveieieeie e eteesie et ee et nee e 4-14
4.1.1.5 GeologiC Hazards...........ccovieeiiiiiiiie e 4-21
4.1.1.6 Paleontological RESOUICES ........ccccuoiriiirieiiiieieeee s 4-44
4.1.1.7  Jefferson National FOrest..........coceeiiiieiinieiie e 4-45
4.1.2 Environmental CONSEOUENCES ........coeeirreeieieieeree et eeee e 4-46
O I R Y/ 14T 3PS 4-47



TABLE OF CONTENTS (CONTINUED)

4122 Oiland Gas WEIIS ........cccooviiiiiiiiiiiie s 4-50
4.1.2.3 Seismicity and Potential for Soil Liquefaction ...............cc.cc...... 4-51
4.1.2.4  Slopes and Landslide Potential .............ccocooeiiininiiiniiciee 4-52
4.1.2.5  KarSETEITAIN .oeiiiiiiiie e 4-58
4.1.2.6  Shallow Bedrock and Blasting..........ccccccevvviviieiiesiene e, 4-63
4.1.2.7  Paleontology ..o 4-64
4.1.2.8 Jefferson National FOrest ..........cccovvrininineniinnse e 4-65
4.1.3 CONCIUSION ..t 4-71
4.2 SIS 1.ttt ettt a e e e 4-73
42.1 Affected ENVIFONMENT.........ooii i 4-73
4211 SOIl LIMItatioNS......cccoviiiiriiieieisi e 4-73
4.2.1.2  Contaminated SOIlS ........cccoviiieeiieieie e 4-80
4.2.1.3  Ground HEAVING .......cocerviiriieieisie e 4-80
4.2.1.4  Slip-Prone SOils ........cccovveiiiiiie s 4-80
4.2.1.5 Jefferson National FOrest.........ccoovivriiiiininnncneine e 4-80
422 Environmental CONSEQUENCES .........cviiriirirerieieieee et 4-81
4.2.2.1 SOl LIimMItationS......cccoiiviiereiieie e s 4-81
4.2.2.2 Contaminated SOIlS.........ccoveiriiiiiiiiiiie s 4-86
4.2.2.3  Ground HEAVING.......ccceriirieieieisise e 4-87
4.2.2.4  Slip-Prone SoilS ........cccooiiiiiiiiiiiceeee s 4-87
4.2.2.5 Jefferson National FOrest ..........ccoovvviiniininniiinincce e 4-87
4.2.3 CONCIUSION ..t e 4-88
4.3 WALEr RESOUITES ...ttt sttt sttt ettt sttt nbe e e 4-89
43.1 GrOUNAWALET......eeveiesieiieie ettt st 4-89
4.3.1.1 Affected ENVIFONMENT......ccoiiiiiiiiiie e 4-89
4.3.1.2 Environmental CONSEQUENCES .........cccerververeeieinenesiesienienieeas 4-103
Conclusions Regarding Impacts on Groundwater and Mitigation ........... 4-114
43.2 SUrface Water RESOUICES .......ccuevuerieieieiisieetesiesieseeseesesses st 4-115
4.3.2.1  Affected ENVIFONMENT.......c.ccoeviieiiii e 4-115
4.3.2.2  Environmental CONSEQUENCES .........ccoververerieieinisesie s 4-136
4.3.3 WELIANGS. ... .o 4-149
4.3.3.1 Affected ENVIFONMENT......cooeiiiiiiiienesee e 4-149
4.3.3.2  Environmental CONSEQUENCES .........cccerververieieinisisie e 4-153
4.3.3.3  AIernative MEASUIES .........cceveerieerienesieieieesese st 4-162
4.3.3.4 Compensatory Mitigation ...........c.cccovveviiiiiiiciieiiese e 4-162
4.3.3.5 Conclusions Regarding Wetland Impacts and Mitigation........ 4-163
4.4 VBOBTALION ...ttt 4-164
44.1 Affected ENVIFONMENT.......ooiiiieieieeseee e 4-164
4411 Vegetation COVEr TYPES.....coociiriririenerieie e 4-164
O A 101 (=T T gl o] =T SO 4-164
4.4.1.3  Fire REQIMES ..o.oeiiieeie ettt 4-169
4.4.1.4 Non-Timber Harvested Plants............cccocvioiiiiiininnniecenee 4-169
44.15 Vegetation Communities of Special Concern or
MaNAGEMENT ...t 4-169
4.4.1.6 Noxious Weeds and Invasive Plants..........ccccocvoeirirninnnnnns 4-173
4472 Environmental CONSEQUENCES .........cviiriirieririeieieeeese e 4-177
4421 General Impacts on Vegetation Communities .............ccoceevenes 4-177
4.4.2.2 Restoration of Vegetation ..........ccccocevvivviieeie i s v see e 4-180
4.4.2.3 Interior Forest Fragmentation and Edge Effects..................... 4-181
4424  Fire REGIMES ..c.oiiiiiiiiieiieieieee e 4-184
4425 Non-Timber Harvested SPeCIes .........ccoovrviiereneeneieeienieenes 4-184



TABLE OF CONTENTS (CONTINUED)

4.4.2.6  SPECIAL ATBAS ....ocviiviciiciie et 4-185
4.4.2.7 Non-Native Invasive Plants and Weeds...........cc.cceecevevrvennnnenn 4-189
443 Conclusions Regarding Impacts on Vegetation and Mitigation............ 4-191
4.5 WIIAIITE o 4-192
451 Affected ENVIFONMENT.......ociiiiiieiire e 4-192
4511  Migratory BirdS........cccooreieiciiiiiiseresesee e 4-194
4.5.1.2  GAME SPECIES....eeviiteiieiiectieiteste e esteseesee e esre e e sre e e sresre 4-197
45.1.3 Sensitive and Managed Wildlife Habitats...........c......cccoveevenins 4-197
45.2 Environmental CONSEQUENCES .........ccviiriririerieieeeeee s 4-199
4521 General Impacts on Wildlife ... 4-199
4,5.2.2 Forest Fragmentation and Edge Effects on Wildlife................ 4-200
4.5.2.3 Noise Impacts on Wildlife ... 4-202
45.2.4  Light Impacts on Wildlife ..o 4-204
4,525 Noxious and INVasive SPECIES........cccvveverviieeiesieeriesieeiesieaneas 4-205
4.5.2.6  Migratory BirdS........cccccoiviieiiiiiciiie e 4-205
4527  Game HarveStiNg.......ccorerrerieieiiieesiese e 4-208
45.2.8 Sensitive and Managed Wildlife Areas..........cccoovvierenenenns 4-209
45.3 Conclusions Regarding Impacts on Wildlife and Mitigation................ 4-211
4.6 Fisheries and AQUAatiC RESOUICTES .........c.coueiiiririne e 4-212
46.1 AFfected ENVIFONMENT.......coiiiiieieiie e 4-212
4.6.1.1  Fisheries of Special Concern.........cccooevvviiieiiiese e 4-212
4.6.1.2 Jefferson National FOrest ..........ccoovvvviniinnnninisince s 4-216
4.6.2 Environmental CONSEQUENCES .........cviiiiririerieieeeeee st 4-216
4.6.2.1 Sedimentation and Turbidity.........cccoeeveiiiieiiiniene e 4-216
4.6.2.2 Loss of Stream Bank COVEN .........ccccuvvrerenieiininiesisesesie e 4-217
4.6.2.3 Fuel and Chemical Spills ..........cccooiiiiiniiiiees 4-219
4.6.2.4 Hydrostatic Testing and Water Withdrawals .............cc.ccccee... 4-219
4.6.25  BIaStiNg ....coveiiiieiiiecc e 4-220
4.6.2.6  Jefferson National FOrest .........ccccvvvviiieriiiniiese e e e 4-220
4.6.2.7  Fisheries of Special CONCeIN...........coeiiriieiiieee e 4-223
4.6.2.8 Conclusions Regarding Impacts on Aquatic Resources and
MITIGALION L..veiiiiececcee e 4-224
4.7 Threatened, Endangered, and Other Special Status Species...........c.ccocevennene. 4-225
4.7.1 Federally Listed Threatened, Endangered, and Other Species of Concern4-226
4.7.1.1  Mountain Valley Project.........ccccccevviviieiiiiiiiiciesiese e 4-228
4.7.1.2 Equitrans EXpansion Project ...........ccoceveveieiiininninineneneens 4-241
4.7.1.3  Conclusion for Federally Listed Threatened, Endangered,
and Other Species 0f CONCEIN ........ccccevviiieveie e 4-242
4.7.2 State-Listed and Special CoNCern SPECIES .........ccocvvvvrveirierinereneniens 4-243
4.7.2.1  Mountain Valley Project.........ccccoovirininiiiiiiescsc e 4-247
4.7.2.2  Equitrans EXpansion Project ...........ccocvevvriiieneneene e e 4-249
4.7.2.3  Conclusions for State-Listed and Other Sensitive Species ......4-250
4.7.3 Jefferson National FOrest .........ccovviveiiiecic e 4-250
4.7.3.1 Federally Listed Species within the Jefferson National
FOPBSL .. 4-251
4.7.3.2 Regional Forester’s Sensitive SPecies .........cccoovrvererereenennns 4-252
4.7.3.3  Forest Service Locally Rare SPecies..........ccovvvvivrivnerenenienns 4-252
4.7.3.4 Management Indicator SPECIES .........cceevvrviiererieie e 4-254
4.7.3.5 Conclusions for the Jefferson National Forest...........c..cc....... 4-256
4.8 Land Use, Special interest areas, and Visual RESOUICES..........ccevverveveriennenn 4-257
48.1 Affected ENVIFONMENT........oiiiiiiiiee e e 4-257

Vi



TABLE OF CONTENTS (CONTINUED)

4.8.1.1 Counties Crossed By Pipelings .......c..cccocevvviviiieiinnieieciieiennan 4-257
4.8.1.2  LaNd USE TYPES ..ocvviiiiriieieieieeses st 4-257
4.8.1.3  Agricultural Land Conservation Programs .............c.ccoceeervennas 4-272
4.8.1.4  Orchards, Specialty Crops, and Organic Farms.............c.......... 4-272
4.8.1.5 Existing Residences, Businesses, and Planned
DEVEIOPMENLS ... 4-272
4.8.1.6  Recreational and Special Interest Areas...........ccocvevvevveiverennnns 4-273
4.8.1.7  SCENIC BYWAYS ...c.oeiveiiieiieciiciesie ettt sre st sre st sresne 4-284
4.8.1.8 Coastal Zone Management ACt.........coererereiinienineneneseens 4-286
4.8.1.9 Hazardous Waste and Contaminated SiteS..........ccccevevrcverrrnens 4-286
4.8.1.10 ViSUal RESOUICES.......eiviriiiiieieiisisie et 4-287
4.8.1.11 Land Use on Federal Lands ..........ccccoovereriiieneniennnesieniennes 4-297
4.8.2 Environmental CONSEQUENCES .........ccvivrviririerieireieeee s 4-301
4.8.2.1  LANA USE ..ottt 4-301
4.8.2.2 Residences and Commercial Lands .........ccccoovvvviviivninneneninnns 4-306
4.8.2.3  Hazardous Waste SiteS.........ccvvveiviriiiiierniiiie e seeie e seenee e 4-310
4.8.2.4 Recreation and Special INterest Areas...........ccooevvvvrerenenienns 4-310
4.8.2.5  ViSUal RESOUICES.......eiviriiiiieieisisie e 4-321
4.8.2.6 Land Use on Federal Lands ..........ccccoovevvrviiienesieneseeienienneas 4-324
4.8.3 Conclusions for Land Use, Special Interest Areas, and Visual Resources4-347
4.9 SOCIOBCONOIMICS ...ttt sttt ettt sttt sttt b e enes 4-348
49.1 Affected ENVIFONMENT........ooiiiiiieicisese e 4-348
49.1.1 Population and Employment...........ccccooeviiiiiiininiiiicncens 4-348
4.9.1.2  HOUSING ....coviitiiieiiesecie ettt sreeneesresre 4-350
4.9.1.3  PUDIC SEIVICES....cciiiiiiiieieieiee s 4-353
e N S 01U 4 1] o USSR 4-355
49.1.5 Transportation and TraffiC ..........cccvvrineriiiiniieens 4-361
4.9.1.6  Property Values, Mortgages, and Insurance ..............cceceeveuneen 4-363
49.1.7 Economy and TaX REVENUE ...........cccveriririeiiininie e 4-369
4.9.1.8  Environmental JUSLICE .........cccoviveiiiiiiieie e 4-373
4.9.1.9 Jefferson National FOrest ..........cccoovvviiniinineiiieincce e 4-380
4.9.2 Environmental CONSEAUENCES .......ccveiveieeriiieiie e steeeesre e sre e see s 4-380
49.2.1 Population and Employment...........ccocoooeiiiiiiininiininenenens 4-380
4.9.2.2  HOUSING ....cviiviitieiieitecie ettt sttt sre et sresre 4-385
4.9.2.3  PUDIC SEIVICES.....ciiiiiieieeieieieesee e 4-386
e S 01U 4 1] o OSSR PRSI 4-388
49.2.5 Transportation and TraffiC ...........ccocvvninineiiiiiiees 4-389
4.9.2.6  Property Values, Mortgages, and Insurance ..............cceceeveunenn 4-392
49.2.7 Economy and TaX REVENUE ...........ccvererinieiiinincse e 4-393
4.9.2.8  Environmental JUSLICE .........cccoviveiiiiiiieie e 4-399
4.9.2.9 Jefferson National FOrest .........cccccoooviiieniiiiiinie e 4-400
410 CUIUIAl RESOUITES ... ..oiieeieieiie ettt sttt e naenneas 4-402
4.10.1  General Communications with the Public and Others..............ccccveve.ee. 4-402
4.10.1.1 Mountain Valley Project.........ccccoovirenineneiiescse e 4-403
4.10.1.2 Equitrans EXpansion Project ...........ccooevereiieneneene e eienieanes 4-411
4.10.2  Communications with Local Governments and Historical Organizations4-411
4.10.2.1 Mountain Valley Project .........ccccoovirininineiiencsc e 4-411
4.10.2.2 Equitrans EXpansion Project ...........ccoovevvreiiieieneenr e eienee e 4-418
4.10.2.3 4-418
4.10.3  Communications with State Historic Preservation Offices................... 4-418
4.10.3.1 Mountain Valley Project........ccccoeviivinnieiie e siee e 4-418

Vil



TABLE OF CONTENTS (CONTINUED)

4.10.3.2 Equitrans EXpansion Project .........ccccoveveieiiieiesiesieseeiesieanas 4-421
4.10.4  Communications with Other Federal AQencies ...........ccccovvrvnireniennen. 4-422
4.10.5 Communications with Indian Tribes........cccccovviiiiieiiniiereee e 4-423
4.10.5.1 Mountain Valley Project..........cccccvvviiieviiiiiiiieiesiese e eiesie s 4-428
4.10.5.2 Equitrans EXpansion Project .........ccccoeeveiiviiieiesieniesieeiesie e 4-432
4.10.6  Affected ENVIFONMENT.......ccooiviiiiiiie e 4-432
4.10.6.1 Definition of the Area of Potential Effect...........c.cccocvcvninnnns 4-432
4.10.7  Previous Surveys and Previously Recorded Cultural Resources .......... 4-433
4.10.7.1 Mountain Valley Project...........ccoouiriiineneiiieisese e 4-433
4.10.7.2 Equitrans EXpansion Project ...........ccceeveieieininieninenenens 4-447
4.10.8  Sites Newly Identified from SUIVEYS ........ccccceevveveiie e 4-448
4.10.8.1 Mountain Valley Project...........ccoouvirinineieiiinisese e 4-448
4.10.8.2 Equitrans EXpansion Project...........ccocueveieieiininiiencnenens 4-469
4.10.9  Cultural AttaChMENT......ciiiiiiiiieee s 4-470
4.10.9.1 Mountain Valley Project.........cccccvviiiieveniiiiieie e seeiesre s 4-470
4.10.9.2 Equitrans EXpansion Project...........ccceeveieiiininiinineneniens 4-477
4.10.10 Environmental CONSEQUENCES ........ccvevririiriiiierieieieiee s 4-477
4.10.10.1 Historic Properties and Assessment of Project Effects............ 4-477
4.10.10.2 Unanticipated DiscoVeries Plans...........cccooeveninincnenenienns 4-481
4.10.10.3 Compliance with the National Historic Preservation Act........ 4-482
411 Air Quality and NOISE ......cccoiii e 4-484
41101 AIr QUANILY oo s 4-484
4.11.1.1 Affected ENVIFONMENT.......c.cciviveiiie e 4-484
4.11.1.2 Air Quality Regulatory Requirements .............ccoceeveveeveinennnns 4-489
4.11.1.3 Environmental CONSEQUENCES .......ccevververeiieiiesteeniesreereesre e 4-501
4.11.1.4 RadON EXPOSUIE .....ocueiviiiieieieisies st 4-516
O N[ - SRS 4-518
4.11.2.1 Affected ENVIFONMENT......ccooeieiiiiiiese e 4-519
4.11.2.2 Noise Regulatory ReQUIrEMENTS .........cccoverveieiniiiiisenesieas 4-532
4.11.2.3 Environmental CONSEQUENCES ..........cccerververeeieieisese e 4-534
4.12  Reliability and Safety.........ccciiiiiiiiiii e 4-558
4.12.1  Safety STaNdards..........cccoveieiieeiiiieiee e 4-558
4.12.2  Pipeline ACCIAent Data...........ccooereiieeiiiiiisie e 4-569
4.12.3  Impacts on Public Safety.........ccccccviiiiiiiic i 4-571
4.12.4  Terrorism and SECUrItY ISSUES........cccevvieeiiiiecieie e 4-573
413 CumuIative IMPACTS .....cveiiiiiiiiieie e 4-575
4.13.1  Other Projects within the Geographic Scope of Analysis..................... 4-581
4.13.1.1 Oil and Gas Exploration and Production ............c.ccccceeevevuenenn 4-594
4.13.1.2 FERC-jurisdictional Natural Gas Interstate Transportation
PIOJECES ..o 4-595
4.13.1.3 Other Energy ProjectsS.........cccvoveerieiieeneieiee e 4-598
4.13.1.4 Transportation and Road Improvement Projects...................... 4-598
4.13.1.5 Mining OPEratioNS .........cccerueeeeriisierienienesieieesese e 4-598
4.13.1.7 Non-Jurisdictional Facilities Associated with MVP................. 4-600
4.13.1.8 Non-Jurisdictional Facilities associated with EEP................... 4-600
4.13.2  Cumulative Impacts on Specific Environmental Resources ................. 4-600
4.13.2.1 Water RESOUICES .....covuveiieiieeieesiee e sieessin e sae et sreesneesnseanes 4-601
4.13.2.2 WEHIaNS .....oviiieieee e 4-605
4.13.2.3  VEQELALION ...o.viiieiiieeeie ettt 4-606
4.13.2.4 Wildlife, Fisheries, and Federally Listed Threatened or
Endangered SPECIES .......ccvvvieeeieeese e 4-607

viii



TABLE OF CONTENTS (CONTINUED)

4.13.2.5 Land Use, Recreation, Special Interest Areas, and Visual

RESOUICES ...uvviiiie ettt 4-611

4.13.2.6 CUltUral RESOUICES ......eeecvveeireieciee ettt 4-612

4.13.2.7 Air Quality and NOISE .......c.cceviieiiiiieee e 4-614

4.13.2.8 Jefferson National FOrest.........coovvviiiiiiiiiic e 4-620

0 TR T O a[od (1Y o] o N TR 4-622

5.0 CONCLUSIONS AND RECOMMENDATIONS ...ttt 5-1
51 Conclusions of the Environmental Analysis...........cccocvvveiiiiieiieniiicce e 5-1
511 Ge0l0giCal RESOUICES........cciiiiiieiteeeece e 5-1
5.1.2 RS0 | 5-2
5.1.3 WALEr RESOUICES ...uveveeiiitiie ettt rbee e e e sab e s s eabae e s nres 5-3

I R T A €1 (010 [0 .77 (<] R 5-3

5.1.3.2  SUITACE WLEIS .....eeiievee ittt ettt 5-4

5.1.4 WWELIANGS. ......viiiee e e s s be e sbee e 5-4
5.15 AT =1 Lo ] USROS 5-5
5.1.6 Wildlife and AQUatIC RESOUICES..........c.ccuriririerieieieieeeeeese s 5-6
5.1.7 Special STatUS SPECIES .......cvviiiriiriiieieiee e 5-7
5.1.8 Land Use, Special Interest Areas, and Visual Resources.............cccueneeee. 5-8
5.1.9 SOCIOECONOMICS ..uvviiieviiierieectieeetee e stbe e et e e et e e st e e sabe e ebeeesbbessebaeesareesbenans 5-10
5.1.10  CUltUral RESOUICES .....vvviviiecevie it cree ettt et erae e sveearee s 5-11
5111  Air Quality ant NOISE .....ccceeviiiiiie e 5-12
51111 AIr QUALIY .ooveeeecece e e 5-12

TR0 I 2 [ 1Y R 5-14

5.1.12  Reliability and Safety........c.cccccoviiiiiiiieiicccce e 5-14
5.1.13  Cumulative IMPACLS ......ccccveiiiieiie et 5-15

LT 001 N | (=] 4= 1LY/ 5-16

5.2 FERC Staff’s Recommended Mitigation MEASURES...........cccooeiininiinnn. 5-17



LIST OF APPENDICES

Distribution List

Project Maps

Typical Right-of-Way Configurations

Typical Right-of-Way Configurations - Mountain Valley Project

Typical Right-of-Way Configurations - Equitrans Expansion Project

Extra Workspaces

Extra Workspaces - Mountain Valley Project

Extra Workspaces - Equitrans Expansion Project

Extra Workspaces within 50 feet of a Waterbody or Wetland - Mountain Valley Project
Extra Workspaces within 50 feet of a Waterbody or Wetland - Equitrans Expansion Project
Access Roads

Access Roads - Mountain Valley Project

Access Roads - Equitrans Expansion Project

Waterbodies Crossed by the Projects

Waterbodies Crossed by the Projects - Mountain Valley Project

Waterbodies Crossed by the Projects - Equitrans Expansion Project

Impaired Waterbodies Crossed by the Mountain Valley Project

Waterbodies Crossed by the Mountain Valley Project in Karst Areas

Fisheries of Special Concern Crossed by the Mountain Valley Project

Major Waterbody Crossing Plans

Wetlands Crossed by the Projects

Wetlands Crossed by the Projects - Mountain Valley Project

Wetlands Crossed by the Projects - Equitrans Expansion Project

Residential Construction Plans

Minor Route Variation Requests Reported by Stakeholders that Have Been Resolved

Minor Route Variation Requests Reported by Stakeholders that Were Resolved Prior to
Issuance of the Draft EIS

Route Variations and Minor Route Variations Adopted into the Proposed Route Since
Issuance of the Draft EIS

Oil and Gas Wells

Oil and Gas Wells - Mountain Valley Project

Oil and Gas Wells - Equitrans Expansion Project

Mined Areas in Proximity to the Mountain Valley Project
Mined Areas in Proximity to the Equitrans Expansion Project
Steep Slopes

Steep Slopes 15-30 percent

Steep Slopes greater than 30 percent

Karst Features

Shallow Bedrock

Soil Limitations

Soils and Soil Limitations Crossed by the Mountain Valley Project in West Virginia in Acres



N-2
N-3

N-4
N-5
N-6
N-7
N-8
N-9
N-10

N-11

N-12
N-13

N-14
N-15
N-16
N-17

LIST OF APPENDICES (CONTINUED)

Soils and Soil Limitations Crossed by the Mountain Valley Project in Virginia in Acres

Soils and Soil Limitations at the Mountain Valley Project Additional Temporary
Workspaces in Acres

Soils and Soil Limitations at the Mountain Valley Project Access Roads in Acres

Soils and Soil Limitations at the Mountain Valley Project Compressor Stations in Acres
Soils and Soil Limitations at the Mountain Valley Project Meter Stations in Acres

Soils and Soil Limitations at the Mountain Valley Project Contractor Yards in Acres

Soils and Soil Limitations at the Mountain Valley Project Cathodic Protection Sites in Acres
Soils and Soil Limitations Crossed by the Equitrans Expansion Project in Acres

Soils and Soil Limitations at the Equitrans Expansion Project Aboveground Facilities in
Acres

Soils and Soil Limitations at the Equitrans Expansion Project Additional Temporary
Workspaces in Acres

Soils and Soil Limitations at Equitrans Expansion Project Access Roads in Acres

Soils & Soil Limitations Equitrans Expansion Project Contractor Yards & Staging Areas in
Acre

Recommended Seed Mixtures at the Mountain Valley Project — West Virginia
Recommended Seed Mixtures at the Mountain Valley Project - Virginia
Recommended Seed Mixtures at the Equitrans Expansion Project
Recommended Seed Mixtures at the Mountain Valley Project - West Virginia

Jefferson National Forest Biological Evaluation, Forest Service Locally Rare Species,
and Hydrologic Analysis of Sedimentation

Jefferson National Forest Biological Evaluation

Forest Service Locally Rare Species

Hydrologic Analysis of Sedimentation

Summary of Pipeline Collocation with Existing Rights-of-Way
Roads and Railways Crossed

Roads and Railways Crossed - Mountain Valley Project

Roads and Railways Crossed - Equitrans Expansion Project
Structures within 50 feet of the Construction Work Area
Visual Simulations

Visual Simulations - Mountain Valley Project

Visual Simulations - Equitrans Expansion Project

Traffic Counts

Traffic Counts for Major Roads within the Mountain Valley Project Area
Traffic Counts - Equitrans Expansion Project

Environmental Justice

Cultural Resources

Cultural Resources References

Historic Districts

Cultural Resources Within the Direct Area of Potential Effect for the Mountain Valley
Project that are Unevaluated, May Be Eligible, or Listed on the NRHP

Xi



X

%§N<

LIST OF APPENDICES (CONTINUED)

Cumulative Impacts — Other Projects Table

Fire Stations, Staff, and Equipment within 1 mile and 5 miles of the Mountain Valley
Project

References

List of Preparers
Response to Comments
Keyword Index

Xii



Table

Table 1.1-1
Table 1.2-1
Table 1.3-1

Table 1.3-2

Table 1.4-1
Table 1.4-2

Table 1.5-1
Table 2.1-1

Table 2.1-2
Table 2.1-3

Table 2.1-4
Table 2.1-5
Table 2.1-6
Table 2.1-7

Table 2.3-1
Table 2.3-2
Table 2.4-1
Table 2.4-2
Table 2.4-3

Table 2.5-1

Table 3.4.2-1
Table 3.4.2-2

Table 3.4.2-3

LIST OF TABLES

Title Page
Open House Locations for the Mountain Valley Project............c......... 1-6
Shippers for the Mountain Valley Project ............ccoocoovviniinenciens 1-10
Land Requirements for the Mountain Valley Project in the
Jefferson National FOreSt..........ccoveiveiiiiiiiiie e 1-14
Forest Service Letters Filed with the FERC for the Mountain
VallY PrOJECT ...t 1-18
Issues Identified During the Scoping Process.........ccovvvvevevecvciiennns 1-31
Issues Identified in Comments on the Draft Environmental Impact
SEATEMENT ...t 1-34
Major Environmental Permits, Licenses, Approvals, and
Consultations Applicable to the Proposed Projects...........cccocvevvevenenn. 1-43
Proposed Facilities for the Mountain Valley Project and the
Equitrans EXpansion PrOJECE..........ccovviiiiriieieeeesese e 2-2
Pipeline Facilities for the Mountain Valley Project............cccccoevenenenn. 29
Summary of Pipeline Collocated with Existing Rights-of-Way
Mountain Valley Project..........ccoeveeiiniiiiniieseseeses s 2-10
Pipeline Facilities for the Equitrans Expansion Project....................... 2-10
Aboveground Facilities for the Mountain Valley Project.................... 2-12
Aboveground Facilities for the Equitrans Expansion Project.............. 2-16
Cathodic Protection Units Along the Route of the Mountain
VallEY PrOJECE .....ocviiiie it 2-19
Land Requirements Associated with the Mountain Valley Project
and the Equitrans EXpansion Project ..........ccccoovvviiiiinienininencens 2-21
Temporary and Permanent Right-of-Way Widths for the Equitrans
EXPanSion ProOJECE.......cooviiiiiiiec et 2-24
Summary of Proposed Modifications to the FERC’s Plan and
e 0 T00=T0 ] £ SR 2-31
Construction, Restoration, and Mitigation Plans for the Mountain
Valley Project and the Equitrans Expansion Project .............cc.cceeveeen. 2-32
Minimum DOT Specifications for Depth of Cover over Natural Gas
PIPEIINES ... e 2-39
Construction Spreads for the Mountain Valley Project and the
Equitrans EXpansion PrOjJeCt..........ccocvviiininiieieee s 2-55
Comparison of Route Alternative 1 and the Proposed Route.............. 3-24
Comparison of Hybrid Alternative 1A, Hybrid Alternative 1B, and
the Proposed Route (APril 2016) .......cccoovvvriiiniiiieieecisesesieiea 3-27
Comparison of the Northern Pipeline Alternative and the Proposed
ROULE ...t 3-31

Xiii



Table 3.5.1-1

Table 3.5.1-2

Table 3.5.1-3

Table 3.5.1-4

Table 3.5.1-5

Table 3.5.1-6

Table 3.5.1-7

Table 3.5.1-8

Table 3.5.1-9

Table 3.5.1-10

Table 3.5.1-11a

Table 3.5.1-11b

Table 3.5.1-12

Table 3.5.1-13
Table 3.5.1-14

Table 3.5.1-15

Table 3.5.1-16
Table 3.5.2-1

Table 3.5.2-2

Table 3.5.2-3

Table 3.5.2-4

Table 3.5.2-5

LIST OF TABLES (CONTINUED)

Comparison of the Supply Header Collocation Alternative and the

Proposed ROULE .........coiiiiieieieeee s 3-36
Comparison of the Burnsville Lake Wildlife Management Area

Variation and the Proposed ROULE............cccovcveieiiieecie s 3-40
Comparison of the Elk River Wildlife Management Area Variation

and the Proposed ROULE. .........c.coviiiiiiiiiiieneeee e 3-43
Comparison of Variations 110, 110R, and 110J and the Proposed

ROULE .. e 3-46
Comparison of the CGV Peters Mountain Variation and the

Proposed ROULE .........cuiiiiieieieeee e 3-50
Comparison of the SR 635-ANST and the AEP-ANST Variations

and the Proposed ROULE. ...........coveiiiiiiiiiie e 3-54
Comparison of New River Conservancy Route Variation (Variation

82) and the Proposed ROULE ..........cccviiieiiiiisc e 3-58
Comparison of the Current Proposed Route and the Canoe Cave
Variation (October 2015 ROULE) ........ccvevririreieiieieeee e 3-61
Comparison of the Brush Mountain Alternatives and the Proposed

ROULE ..o 3-64

Comparison of the October 2015 Route and the October 2016
Proposed Route Over the Mount Tabor Sinkhole Plain Variation........ 3-68

Comparison of the Proposed Route to the VADCR’s Slussers
Chapel Conservation Site Avoidance Variation and Variation 250 ....3-72

Comparison of Modified Variation 250 and the Proposed Route........ 3-74

Comparison of the Poor Mountain Variation and the Proposed

ROULE ... s 3-79
Comparison of the Alternative 682 and the Proposed Route................ 3-82
Comparison of National Park Service Alternativesfor the Crossing

of the Blue Ridge Parkway and the Proposed Route.............ccccccvenee.n. 3-85
Comparison of the October 2016 Proposed Route and the

Blackwater River Variation (October 2015 ROULE) .........cccovrvrveriennne. 3-89
Comparison of the Variation 35 and the Proposed Route.................... 3-92
Comparison of Alternatives 1 and 2 to the H-316 Proposed

ROULE <.t naeeas 3-95
Comparison of the Elrama Variation and the Proposed H-318

PIPElING ROULE......oouiie e e 3-98
Comparison of the M-80 and H-158 Variations to the

PropoSed ROULE ........coiiiiiiieieeee e 3-101
Comparison of the Headley Minor Route Variation and the

PropoSed ROULE ........couiiiiiiieieicee e 3-104

Comparison of the October 2015 H-318 Pipeline Route Variation
and the Proposed Route Incorporating the New Cline Variation....... 3-106

Xiv



Table 3.5.3-1

Table 3.5.3-2

Table 4.1.1-1
Table 4.1.1-2
Table 4.1.1-3
Table 4.1.1-4
Table 4.1.1-5
Table 4.1.1-6

Table 4.1.1-7

Table 4.1.1-8

Table 4.1.1-10

Table 4.1.1-11
Table 4.1.1-12
Table 4.1.1-13
Table 4.1.1-14

Table 4.1.1-15

Table 4.1.1-16
Table 4.1.2-1
Table 4.1.2-2

Table 4.2.1-1
Table 4.2.1-2
Table 4.2.1-3

Table 4.2.1-4

Table 4.3.1-1

Table 4.3.1-2

LIST OF TABLES (CONTINUED)

Status of Minor Route Variations Reported by Stakeholders

Before Issuance of the Draft EIS ... 3-109
Status of Minor Route Variations / Issues Reported by

Stakeholders After Issuance of the Draft EIS...........cccccoovvniiiiienen, 3-112
Elevations along the Mountain Valley Project ............cccocoevveviienennnn, 4-5
Elevations at Equitrans Expansion Project Facilities..............c.ccocevveneen. 4-6
Bedrock Geology Crossed by the Mountain Valley Project.................. 4-7
Bedrock Geology Crossed by the Equitrans Expansion Project.......... 4-11
Mines in Proximity to the Mountain Valley Project...........cc.cccoeoennne. 4-15
Closed Coal Mines Crossed and Within 0.25 Mile of the

Equitrans EXpansion Project.........cccceiviiveiiieiie s 4-18
Earthquakes of Magnitude 4 or Greater within 100 Miles of the

Mountain Valley Project and the Equitrans Expansion Project........... 4-23
Faults and Fault Zones within 100 Miles of the Mountain Valley

o (0] 1o SRS 4-25
Landslide Incidence and Susceptibility along the Mountain Valley
PIOJECT ..ttt 4-29
Areas of Landslide Concern along the Mountain Valley Project ........ 4-30
Steep Slopes crossed by the Equitrans Expansion Project................... 4-32
Landslide Areas Crossed by the Equitrans Expansion Project ............ 4-33
Known Named Caves Within About 0.25-Mile of the Mountain

Valley PIPEIHNE. ..ot 4-35
Downgradient Karst Swallets Over 500 feet from the Proposed

Mountain Valley PipeliNg .......ccccccovveiiiiiiieie e 4-37
Summary of Shallow Bedrock along the Mountain Valley Project.....4-43
Natural Gas Pipeline Maximum Inspection Interval..............cc.ccceeee. 4-55
Steep Slopes along the MVP Pipeline Route on the Jefferson

NALIONAT FOMESL.... .o s 4-67
Soil Limitations along the Mountain Valley Project (in Acres) .......... 4-74

Soil Limitations along the Equitrans Expansion Project in Acres....... 4-75
Soil Limitations Along the Mountain Valley Project Pipeline

Route Within the Jefferson National Forest (in ACres)........ccccceevevueee. 4-82
Soil Limitations by Facility along the Mountain Valley Project

in the Jefferson National Forest (in ACres) ........cccooveeererieeieneiie e 4-84
Aquifers Crossed by the Mountain Valley Project and Equitrans
EXPanSiON PrOJECT .......cvviiiiiiiiiieee s 4-90
Springs Identified within 150 feet (500 feet in karst terrain) of

the Mountain Valley Project Construction Work Area...........cccoevevvnene 4-94

XV



Table 4.3.1-3

Table 4.3.1-4

Table 4.3.2-1

Table 4.3.2-2

Table 4.3.2-3

Table 4.3.2-4

Table 4.3.2-5

Table 4.3.2-6

Table 4.3.2-7

Table 4.3.2-8

Table 4.3.2-9

Table 4.3.2-10

Table 4.3.2-11

Table 4.3.3-1

Table 4.3.3-2
Table 4.3.3-3
Table 4.4.1-1

Table 4.4.1-2

Table 4.4.1-3

Table 4.4.1-4

LIST OF TABLES (CONTINUED)

Septic Systems Located within 150 feet of the Mountain Valley
Project Construction LiMitS.........ccovoviiiirinineniecee e 4-99

Sites with Potential for Contaminated Groundwater within 200
Feet of the Mountain Valley Project and the Equitrans Expansion

Projects’ WOTKSPACE .....ccviieiiiiiic e s 4-102
Watersheds Crossed by the Mountain Valley Project and Equitrans
EXPanSion ProOJECE.......ccoiiiieiiiicecce st 4-116
Number of Waterbody Crossings for the Mountain Valley Project

and the Equitrans EXpansion Project ...........cccoevviiininincncnenene, 4-118
Source Water Protection Areas for Public Surface Water Supplies

within 0.25 Mile of the Mountain Valley Project...........cccccvvvevenenn. 4-123
Public Water Supply Intakes within Three Miles of the Mountain

VallY PrOJECT ..o 4-124
Source Water Protection Areas within Three Miles of the Equitrans
EXPansion ProOJECE.......cccviiiciiieecce st 4-124
Nationwide Rivers Inventory Waterbodies Crossed by the

Mountain Valley Project ... 4-126
FEMA 100-year Floodplains Crossed by the Mountain Valley

Project and Equitrans EXpansion Project...........ccceovvvivneneneniennenn 4-128

Hydrostatic Test Water Sources and Discharge Locations for the
Mountain Valley Project and the Equitrans Expansion Project......... 4-130

Proposed Waterbody Crossings in the Jefferson National Forest

for the Mountain Valley Project .........ccocovveiieiniiiiincne e 4-136
Proposed Pipeline Burial Depths Based on Vertical Scour

ESHIMALES .....vieeieiee e 4-141
Mountain Valley Project Locations Paralleling Waterbodies

WILNIN L5 FEBL . 4-145
Wetland Impacts Associated with the Mountain Valley Project

and the Equitrans EXpansion Project ..........ccccoovvviiininencncneneen, 4-151
Mountain Valley Project Wetland Impacts...........cccceveveerieineinnnnnn, 4-155
Equitrans Expansion Project Wetland Impacts............cccccevvvveiennenn, 4-158

Upland Vegetation Cover Types Crossed by the Mountain Valley
Project and the Equitrans Expansion Project...........c.ccoeevvvnenennne. 4-165

Fire Regime Groups Crossed by the Mountain Valley Project and
the Equitrans EXpansion Project.........ccoccovveeneieeieneee e 4-169

Acres of Major Forest Community Types Within the Jefferson
National Forest Affected by the Mountain Valley Project ............... 4-173

Invasive Plant Species Identified Along the Mountain Valley
Project and the Equitrans Expansion Project ROUtES.............c.cccenee. 4-175

XVi



Table 4.4.2-1

Table 4.4.2-2

Table 4.4.2-3

Table 4.5.1-1

Table 4.5.1-2

Table 4.6.1-1

Table 4.6.1-2

Table 4.7.1-1

Table 4.7.1-2

Table 4.7.2-1

Table 4.7.2-2

Table 4.7.3-1

Table 4.7.3-2

Table 4.8.1-1

Table 4.8.1-2

Table 4.8.1-3

Table 4.8.1-4

Table 4.8.1-5

Table 4.8.1-6

LIST OF TABLES (CONTINUED)

Vegetation Communities Affected by Construction and Operation
of the Mountain Valley Project and the Equitrans Expansion

PIOJECT ...t s 4-178
Core Forest Areas Affected by the Mountain Valley Project and
Equitrans Expansion Project in West Virginia ..........c.occccevevveienenn, 4-183

Ecological Core Areas Affected by the Mountain Valley Project in
AT (011 SRS 4-183

Wildlife Species Commonly Associated with Vegetation
Communities Affected by the Mountain Valley Project and the
Equitrans EXpansion Project ... 4-193

Birds of Conservation Concern Possibly Present within the
Mountain Valley Project and the Equitrans Expansion Project

AATBAS ..ttt 4-195
Typical Fish and Aquatic Species within the Mountain Valley
Project and the Equitrans Expansion Project Areas...........c.cceeveevenenn 4-213

Restricted In-Stream Construction Windows for Fisheries of
Special Concern Crossed by the Mountain Valley Project................ 4-214

Federally Listed and Other Sensitive Species Known to Occur or
Potentially Occurring in the Mountain Valley Project Area.............. 4-227

Federally Listed Species Known to Occur or Potentially Occurring
in the Equitrans EXpansion Project Area .........cccccceveveeivenesneneennnan, 4-228

State-Listed Fish, Plant, and Wildlife Species Occurring or
Potentially Occurring in the Mountain Valley Project Area............. 4-244

State-Listed Fish, Plant, and Wildlife Species Occurring or
Potentially Occurring in the Equitrans Expansion Project Area........ 4-246

Forest Service Sensitive Species Within or Near Portions of
Jefferson National Forest Crossed by the Mountain Valley
(0] 1= OSSPSR 4-253

Jefferson National Forest Management Indicator Species................. 4-255

Land Use Types Affected by Construction and Operation of the
Mountain Valley Project and the Equitrans Expansion Project (in

1o 1) DTSSR 4-258
Land Use Types Affected by Construction and Operation of the
Mountain Valley Project Aboveground Facilities (in acres) ............. 4-263

Land Use Types Affected by Yards Used During Construction
of the Mountain Valley Project (in aCres).........coceevvvvvivneneneneniennnn. 4-265

Land Use Types Affected by Construction and Operation of the
Equitrans Expansion Project Pipeline Facilities (in acres) ................ 4-269

Summary of Land Use Types Affected by Construction and
Operation of the Equitrans Expansion Project Aboveground
FaCHlitieS (N ACTES) . ccueeeeiieieee et 4-270

Land Use at the Yards for the Equitrans Expansion Project.............. 4-271

XVii



Table 4.8.1-7

Table 4.8.1-8

Table 4.8.1-9

Table 4.8.1-10

Table 4.8.1-11

Table 4.8.1-12

Table 4.8.1-13
Table 4.8.2-1

Table 4.8.2-2

Table 4.8.2-3

Table 4.9.1-1

Table 4.9.1-2

Table 4.9.1-3

Table 4.9.1-4

Table 4.9.1-5

Table 4.9.1-6

Table 4.9.1-7

Table 4.9.1-8

Table 4.9.1-9

Table 4.9.1-10

LIST OF TABLES (CONTINUED)

Farms Growing Specialty Crops Crossed by the Mountain Valley

PIOJECT ..ot s 4-272
Recreational and Special Interest Areas within 0.25 Mile of the

Mountain Valley Pipeling ROULE..........cccccevviveieciece e, 4-274
Mountain Valley Project Facilities located within the National

Coal HErtagE ATBa ..o 4-280
Key Observation Points Along the Route of the Mountain Valley
Pipeline and Assessments of Visual Impacts.........c.cccceevevevvciieniennnnn 4-289
Scenic Integrity Objectives Along the Route of the Mountain

Valley Pipeline Within the Jefferson National Forest ..........c............ 4-296
Land Requirements for the Mountain Valley Project in the

Jefferson National FOrest..........ccovvvviiereiiieiese e 4-298
Acres of Impact by Management Prescription Area...........c.ccoccevueee.. 4-299

Residences within 10 feet of Mountain Valley Project
CoNnStruCtion WOIK AFAS .....c.coveuiereriierieniesieseeeeesese e 4-307

Key Observation Points Along the Route of the Mountain Valley
Pipeline in the Jefferson National Forest and Assessments of
VisUAl IMPACES ... e e 4-342

Visual Simulations Along the Route of the Mountain Valley
Pipeline in the Jefferson National Forest and Assessments of
VisUal IMPACES ....c.veiviiiiii e 4-345

Existing Population Levels and Trends in the Project Areas for
the Mountain Valley Project and the Equitrans Expansion Project...4-349

Existing Housing Accommodations in the Project Areas for the
Mountain Valley Project and the Equitrans Expansion Project......... 4-351

Public Services in the Counties Affected by the Mountain
Valley Project and the Equitrans Expansion Project ............c..cc....... 4-354

Major Tourist Attractions and Recreation Areas in the Vicinity
of the Mountain Valley Project and the Equitrans Expansion

PIOJECT ...ttt 4-356
Travel-Related Economic Contributions to the West Virginia
Counties Crossed by the Mountain Valley Project...........cccccoeveneaee. 4-359

Travel-related Economic Contributions to the Virginia Counties
Crossed by the Mountain Valley Project ............ccoocevovvevevencinennne 4-360

Travel-related Economic Contributions to the Pennsylvania
Counties that Contain Equitrans Expansion Project Facilities........... 4-361

Existing Economic Conditions in the Counties Affected by the
Mountain Valley Project and the Equitrans Expansion Project......... 4-370

Tax Revenues for the Counties Affected by the Mountain
Valley Project and Equitrans Expansion Project ...........ccccceevevevunee. 4-372

Ethnic and Poverty Statistics in the Counties Affected by the
Mountain Valley Project and the Equitrans Expansion Project......... 4-375

XViii



Table 4.9.1-11

Table 4.9.1-12

Table 4.9.2-1

Table 4.9.2-2

Table 4.9.2-3

Table 4.9.2-4

Table 4.9.2-5

Table 4.9.2-6

Table 4.9.2-7

Table 4.9.2-8

Table 4.10.1-1

Table 4.10.1-2

Table 4.10.1-3
Table 4.10.2-1

Table 4.10.2-2

Table 4.10.5-1

Table 4.10.5-2

Table 4.10.8-1

LIST OF TABLES (CONTINUED)

Census Blocks where more than 20 Percent of the Population
Lives Below the Poverty Line Along the Proposed Route of the
Mountain Valley Project..........ccoceveieiiiiiniieieeeese e

Other Vulnerable Populations in the Counties Affected by the
Mountain Valley Project and the Equitrans Expansion Project.........

Estimated Workforce and Construction Schedule for the
Mountain Valley Project and the Equitrans Expansion Project.........

Estimated State and Local Tax Revenues Generated During
Construction of the Mountain Valley Project...........ccccoovvnenenenn.

Estimated Annual Ad Valorem Tax Revenues by County During
Operation of the Mountain Valley Project...........cccccceevvvvevviniinernnnne.

Direct Construction Payroll and Consumable Expenditures by
State for the Equitrans Expansion Project ..........cccoovvvvvnencncniennnn.

Estimated State and Local Tax Revenues Generated During
Construction of the Equitrans Expansion Project..........c.ccccooveevevneaee.

Estimate of Property Tax Revenues During Operation of the
Equitrans EXpansion ProOjeCt..........ccoeoviirinineieiecse e

Construction Phase Contributions to the Economy of the
Affected Counties in Pennsylvania from the Equitrans Expansion
PIOJECT ..ot s

Contributions to the Economy of Wetzel County, West Virginia
During the Construction Phase of the Equitrans Expansion
PIOJECT ..ot s

Specific Cultural Resource Concerns Raised During Scoping
for the Mountain Valley Project .........ccccovveveiieiieeieie e

Cultural Resources_Identified by the Public in the Vicinity of the
Mountain Valley Project and the FERC Staft’s Evaluation of
Potential Project Effects.......cccciviiiecicic e

Consulting Party Requests and Data Conveyance.........c.cccevveverunee.

Local Governments and Historical Organizations Sent FERC’s
Notice of Intent and Draft Environmental Impact Statement
for the Mountain Valley Project .........cccccovvevevieiiieieiesee e

Local Governments, Agencies, and Historical Organizations
in West Virginia Contacted by Mountain Valley Between
March 30, 2015 and December 23, 2016........ccveveeiiiieiiiiiieeeeeeeeennes

Indian Tribes and Native American Organizations Contacted
by the FERC for the Mountain Valley Project and the Equitrans
EXPaNSion Project .......c.ooioieiiieeese e

Indian Tribes and Native American Organizations Contacted by
Mountain Valley and EQUITIaNS ..........ccocoirininineiesesese e

Archaeological Sites Identified Near Teels Creek.........cccccoovvenenne.

XiX



Table 4.11.1-1

Table 4.11.1-2

Table 4.11.1-3

Table 4.11.1-4

Table 4.11.1-5
Table 4.11.1-6

Table 4.11.1-7

Table 4.11.1-8

Table 4.11.1-9

Table 4.11.1-10

Table 4.11.2-1

Table 4.11.2-2

Table 4.11.2-3

Table 4.11.2-4

Table 4.11.2-5

Table 4.11.2-6

Table 4.11.2-7

Table 4.11.2-8

Table 4.11.2-9

Table 4.11.2-10

LIST OF TABLES (CONTINUED)

Representative Climate Data at the Compressor Stations

0o LA o] 1 TS 4-485
Potential-to-Emit for the Mountain Valley Project and the
Equitrans Expansion Project Compressor Stations.............ccccveevenen. 4-491

Nearest Federal Class | Areas to the Proposed Compressor
SEALIONS ..ot ns 4-492

Summary of Construction Emissions by Area Classification for
the Equitrans Expansion Project General Conformity Analysis........ 4-498

Estimated Construction Emissions for the Mountain Valley Project 4-502
Estimated Construction Emissions for the Equitrans Expansion

o 0] 1< USSR 4-504
Potential-to-Emit for the Mountain Valley Project by Emission

SOUICE TYPB ettt 4-507
Compressor Station Potential Emissions for the Equitrans

EXPansion ProOJECE.......cccviiiciiieecce st 4-510
Summary of Air Quality Analysis for the Mountain Valley Project
COMPIeSSOr STALIONS ..ot 4-512
Summary of Air Quality Analysis for the Equitrans Expansion

Project Compressor Sation ... 4-515
Existing Noise Levels at NSAs Near the Compressor Stations

for the Mountain Valley Project .........cccccvvveievieviveieseiee e 4-520
Existing Noise Levels at NSAs Near the Meter Stations for the

Mountain Valley Project ..o 4-524
Existing Noise Levels at NSAs Near the Redhook Compressor

Station, Mobley Tap, and Webster Interconnect...........c.cccevvevenenee. 4-525
Existing Noise Levels at NSAs Near the Pipeline HDDs for the
Equitrans EXpansion ProOjeCt..........ccovviirinineneieciee e 4-526
Maximum Permissible County Noise Levels for the Mountain

VallY PIOJECT ... 4-533
Maximum Permissible County Noise Levels for the Equitrans
EXPanSion ProOJECE.......ccccviiiiiiieccce et 4-534

Predicted Sound Levels due to Compressor Station Construction
for Mountain Valley Project ... 4-537

Predicted Sound Levels due to Meter Stations Construction for the
Mountain Valley Project.........cocveiiiiieniieee e 4-538

Horizontal Directional Drill Equipment and Sound Pressure
LEVEIS (SPL) ..ttt 4-539

Estimated Noise Impact from HDD Activities for the South Fork
Tenmile Creek Crossing Combined Noise, Ambient + HDD (Lan,
ABA) bbbt 4-541

XX



Table 4.11.2-11

Table 4.11.2-12

Table 4.11.2-13

Table 4.11.2-14

Table 4.11.2-15

Table 4.11.2-16

Table 4.11.2-17

Table 4.11.2-18

Table 4.11.2-19

Table 4.11.2-20

Table 4.12.1-1

Table 4.12.1-2
Table 4.12.1-3

Table 4.12.2-1

Table 4.12.2-2

Table 4.12.2-3
Table 4.12.3-1
Table 4.12.3-2
Table 4.13.1-1

Table 4.13.2-1

Table 4.13.2-2
Table 4.13.2-3

LIST OF TABLES (CONTINUED)

Estimated Noise Impact from HDD Activities at the H-318 Pipeline

Monongahela RIVEr CroSSING .........cceviviirinireieieeeiesese e 4-542
Predicted Sound Levels due to Redhook Compressor Station
CONSIIUCTION. ...ttt 4-545
Predicted Sound Levels due to Construction of the Mobley Tap

and Webster INterCONNECE .........ccocveiereiieie e 4-546
Predicted Sound Levels due to Compressor Station Operations for
Mountain Valley ProJeCt........cccccveviiiiiiieiiie e 4-549
Low-Frequency Noise (Vibration) Attributable to Mountain

Valley Project Compressor Station Operations ............ccoceeerervernenas 4-550
Predicted Sound Levels due to Meter Stations Operations for

Mountain Valley Project..........ccoceiviiiiiiiiiieieeee e 4-551
Predicted Sound Levels due to Combined Noise from Harris

Compressor Station and WB Interconnect...........cccceevveveveininennenne. 4-552

Predicted Sound Levels due to Redhook Compressor Station
Operations for Equitrans EXpansion Project...........cccocvvvvenerennennen. 4-554

Predicted Sound Levels due to Operations of the Redhook
Compressor Station Compared to Franklin Township Noise

LIS . 4-555
Predicted Sound Levels due to Operations of the Mobley Tap and
WeDbSter INErCONNECE ..........coveiiiiiricie e 4-556
Lengths of Area Classifications Crossed by the Mountain Valley

Project and the Equitrans Expansion Project............cccocvvvvenenienne. 4-560
Potential Impact Radius for the Equitrans Expansion Project........... 4-562
Location of High Consequence Areas for the Mountain Valley

PIOJECT ...ttt 4-563
Natural Gas Transmission Dominant Incident Causes,

1997 — 2016 ..ottt 4-569
Incidents Caused by External Corrosion and Level of Protection

(1970 — JUNE 1984 .....ooveoveceeeeeeeereeeeeseer s 4-570
Outside Forces Incidents by Cause (1997 — 2016) ........c.ccceevevennnee. 4-571
Injuries and Fatalities — Natural Gas Transmission Pipelines............ 4-572
Nationwide Accidental Deaths ............cccccvvviievieciese i, 4-572

Affected HUC10 Watersheds Affected by the Mountain Valley
Project and the Equitrans Expansion Project and Other Projects .....4-578

Proposed New and Modified FERC-regulated, Gas-fired
Compressor Stations in the Geographic Scope of Analysis............... 4-615

Total Projected GHG Emissions from End-Use Combustion............ 4-620

Cumulative Effects of the Mountain Valley Project and Atlantic
Coast Pipeline Project on the Jefferson National Forest and George
Washington National FOrest, .........cccccevivevieiiiinii e see e 4-621

XXi



Number

Figure 1-1
Figure 1-2
Figure 1-3
Figure 2.1-1
Figure 2.1-2
Figure 2.1-3
Figure 2.1-4
Figure 2.1-5
Figure 2.4.2-1
Figure 3.3-1

Figure 3.3-2

Figure 3.4.1-1
Figure 3.4.2-1
Figure 3.4.2-2
Figure 3.4.2-3
Figure 3.4.2-4

Figure 3.5.1-1
Figure 3.5.1-2
Figure 3.5.1-3

Figure 3.5.1-4

Figure 3.5.1-5
Figure 3.5.1-6

Figure 3.5.1-7

Figure 3.5.1-8
Figure 3.5.1-9
Figure 3.5.1-10
Figure 3.5.1-11
Figure 3.5.1-12

LIST OF FIGURES

Title Page
Mountain Valley Pipeline Overview Map .........cccocvveveieiieie i, 1-3
Equitrans Expansion Project Overview Map.........ccccocevvvninincicnienen. 1-4
Federal Land Ownership Near Peter’s Mountain ............cc.ccoeeeervennne. 1-17
Typical Compressor StatioN..........ccccveveveiiie v 2-4
Typical M&R Station.........cccccvcveiiiicc e 2-5
TYPICAI MLV .o e 2-6
Typical Pig Launcher and RECEIVEr ...........cccovvvevevivcicie e 2-7
Typical Cathodic Protection SYSteM..........cccvcvvveveveeiiene i 2-8
Typical Pipeline Construction SEQUENCE .......ccccuevvreveriereiierieeienieneeas 2-36
Mountain Valley Project — Existing Pipeline Systems and Major
HIGNWAYS ... et 3-8
Equitrans Expansion Project — Existing Pipeline Systems and Major
HIGNWAYS ... 3-9
Mountain Valley Project — Highway Collocation Alternative............. 3-19
Mountain Valley Project — Major Route Alternatives............c.ccceee... 3-21
Mountain Valley Project — Alternative 1........cccccoooveeveviveiennerieniene 3-23
Mountain Valley Project — Hybrid 1A and Hybrid 1B Alternative .....3-26
Mountain Valley Project — Northern Pipeline - ACP Collocation
AREINATIVE ..o nne s 3-30
Mountain Valley Project — Route Variations............cccccevevevenvieeninne 3-34
Mountain Valley Project — Supply Header Route Variation................ 3-35
Mountain Valley Project — Burnsville Lake Wildlife Management

AT VariatioN........ccveiieiee e nne s 3-39
Mountain Valley Project — Elk River Wildlife Management Area
VAFALION .ot et 3-42
Mountain Valley Project — Variations 110, 110R, and 110J ............... 3-45
Mountain Valley Project — Columbia Gas of Virginia Pipelines

Peters Mountain Variation ..o 3-49
Near Field Alternative Crossing Locations for the Appalachian

National SCENIC Trail .......cccviiviiieieciee e 3-53
New River Conservancy Minor Route Variation.............ccccceeevveennnne. 3-57
Canoe Cave Variation ...........ccooeieieereie e 3-60
Brush Mountain Minor Route Variations ............cccceeevevivevennsnieniene 3-63
Mountain Valley Project — Mount Tabor Variation..............c.cc.cccce..... 3-67
VDCR Slussers Chapel Variations ...........cccocveeniiieneniie e 3-71

XXii



Figure 3.5.1-13

Figure 3.5.1-14
Figure 3.5.1-15
Figure 3.5.1-16
Figure 3.5.1-17
Figure 3.5.2-1
Figure 3.5.2-2
Figure 3.5.2-3
Figure 3.5.2-4

Figure 4.1-1
Figure 4.1-2
Figure 4.1-3

Figure 4.1-4

Figure 4.1-5
Figure 4.1-6
Figure 4.4.1-1

Figure 4.1.1-2

Figure 4.4.1-3

Figure 4.10.10-1
Figure 4.11.2-1

Figure 4.11.2-2
Figure 4.11.2-3

Figure 4.11.2-4

Figure 4.11.2-5

Figure 4.11.2-6

Figure 4.11.2-7

LIST OF FIGURES (CONTINUED)

Mountain Valley Project - FERC Poor Mountain Minor Route

RV g =LA o] SRR 3-78
Mountain Valley Project — Alternative 682............cccccoovvvviiniicncnnne. 3-81
Mountain Valley Project — Blue Ridge Parkway Variation................. 3-84
Blackwater RiVer Variation ..........ccccceoviiininieneneiesescse s 3-88
Mountain Valley Project — Variation 35..........ccccccevviiiiiininencncnn 3-91
Equitrans Expansion Project — H-316 Route Variations...................... 3-94
Equitrans Expansion Project — Elrama Variation ..............cccccoeevennee. 3-97
Equitrans Expansion Project — M-80 and H-158 Variations.............. 3-100
Equitrans Expansion Project — Headley and Cline Minor Route

VAFALIONS. ...t 3-103
Surficial Geology Crossed by the Mountain Valley Project................ 4-12

Surficial Geology Crossed by the Equitrans Expansion Project.......... 4-13
Mountain Valley Project — Karst Geology Along the Mountain

Valley PIPEIHNE. ..ot 4-36
Mountain Valley Pipeline — Fracture Trace and Sinkhole Lineaments
for the Mount Tabor Sinkhole Plain. ..o 4-40

Mountain Valley Pipeline — Karst Avoidance Alternative Routes ......4-41
Mountain Valley Pipeline — Mount Tabor Area Alternative Routes ...4-42

Core Forest Areas Crossed by the Mountain Valley Project in West
AT a1 USRS 4-166

Core Forest Areas Crossed by the Mountain Valley Project in West
VTGN et 4-167

Ecological Core Areas Crossed by the Mountain Valley Project in
AT a1 USRS 4-168

Identified Areas of Cultural Attachment from Kent et al. 1996 ........ 4-471

Mountain Valley Project - NSAs near Bradshaw Compressor
STALION ... 4-521

Mountain Valley Project - NSAs near Harris Compressor Station....4-522
Mountain Valley Project - NSAs near Stallworth Compressor

SEALION . 4-523
Equitrans Expansion Projects - Vicinity Map of Redhook

Compressor Station and NSAS ..o 4-527
Equitrans Expansion Projects - Vicinity Map of H-316 HDD Entry
POINTANA NSAS.....cciiieee s 4-528
Equitrans Expansion Projects - Vicinity Map of H-316 HDD Exit

POINE ANA NSAS.....cotiiieciee ettt nre s 4-529
Equitrans Expansion Projects - Vicinity Map of H-318 HDD Entry

POINE ANA NSAS.....cotiiiciie e nre s 4-530

XXiii



Figure 4.11.2-8

Figure 4.13-1

Figure 4.13-2

LIST OF FIGURES (CONTINUED)

Equitrans Expansion Projects - Vicinity Map of H-318 HDD EXxit

POINT ANA NSAS. ..ottt 4-531
Mountain Valley Project — Projects Contributing to Cumulative

IMIPACTS ...t 4-582
Equitrans Expansion Project — Projects Contributing to Cumulative
IMPACES ... e 4-591

XXiV



Abbreviation

ug

Mg/l
H1Pa
AADT
ACE
ACEP
ACHP
ACP
AEP
amsl
ANST
APE
Appalachian LCC
AQCR
ARPA
ATC
ATV
ATWS
BA
BAT
BCC
Bcf/d
BE
BGEPA
BIA
BLM
BMP
BO
BRP
CAA
CAT
Celanese
CEQ
Certificate
CFR
CGV
CH,
Cl
CIICE
CLG
CLS
CO
CO;
CO2.¢q

ACRONYMS AND ABBREVIATIONS

Definition

micrograms

micrograms per liter

micro Pascal

annual average daily traffic

Applied Cultural Ecology

Agricultural Conservation Easement Program
Advisory Council on Historic Preservation
Atlantic Coast Pipeline

American Electric Power

above mean sea level

Appalachian National Scenic Trail

area of potential effect

Appalachian Landscape Conservation Cooperative
Air Quality Control Region

Archaelogical Resources Protection Act
Appalachian Trail Conservancy

all-terrain vehicles

additional temporary workspaces

biological assessment

best available technology

Birds of Conservation Concern

billion cubic feet per day

Biological Evaluation

Bald and Golden Eagle Protection Act
Bureau of Indian Affairs

Bureau of Land Management

best management practice

Biological Opinion

Blue Ridge Parkway

Clean Air Act

Caterpillar

Celanese Acetate LLC

Council on Environmental Quality
Certificate of Public Convenience and Necessity
Code of Federal Regulations

Columbia Gas of Virginia

methane

Chief Inspector

Compression Ignition Internal Combustion Engines
Certified Local Governments

Eastern Region Community Liaison Services
carbon monoxide

carbon dioxide

carbon dioxide equivalents

XXV



Abbreviation
COE
Columbia
Commission
CPP

CR

CRED

CRP

CSR

CWA

dB

dBA
Discovery Plan

Dominion
DOT

DR

Dth/d
DWWM
EA

East Tennessee
ECA
ECM
EEP
eGRID

El

EIR

EIS

EO

EPA
EPAct
Equitrans
ESA
ESD
ESRI
FEMA
FERC
FERC Plan

FERC Procedures

FHWA
FLPMA

ACRONYMS AND ABBREVIATIONS (CONTINUED)

Definition

U.S. Army Corps of Engineers

Columbia Gas Transmission

Federal Energy Regulatory Commission

Clean Power Plan

County Road

Conversations for Responsible Economic Development
Conservation Reserve Program

Code of State Regulations

Clean Water Act

unweighted decibel

decibels on the A weighted decibel scale

Plan for Unanticipated Historic Properties and Human
Remains

Dominion Transmission Inc.

U.S. Department of Transportation

Data Request

dekatherms per day

Division of Water and Waste Management
Environmental Assessment

East Tennessee Natural Gas

Ecological Core Area

Erosion Control Matting

Equitrans Expansion Project

EPA's Emissions & Generation Resource Integrated
Database

Environmental Inspector

environmental information request

Environmental Impact Statement

Executive Order

U.S. Environmental Protection Agency

Energy Policy Act of 2005

Equitrans, L.P.

Endangered Species Act

emergency shutdown

Environmental Systems Research Institute

Federal Emergency Management Agency

Federal Energy Regulatory Commission

Upland Erosion Control, Revegetation and Maintenance
Plan

Wetland and Waterbody Construction and Mitigation
Procedures

Federal Highway Administration
Federal Land Policy and Management Act

XXVi



ACRONYMS AND ABBREVIATIONS (CONTINUED)

Abbreviation Definition

FS Forest Service

FSA Farm Service Agency

FWS U.S. Fish and Wildlife

g force of gravity

GCCC Governor's Commission on Climate Change
GCSz Giles County Seismic Zone

GHG greenhouse gas

GHGRP Greenhouse Gases Rule

GIS Geographic Information System

gpm gallons per minute

GWJeff George Washington and Jefferson National Forests
GWP global warming potential

HAER Historic American Engineering Record
HAP hazardous air pollutant

HCA High Consequence Area

HCHO Formaldehyde

HDD horizontal directional drill

HMZ historical migration zone

hp horsepower

HPSA Health Professional Shortage Areas

HUC Hydrologic Unit Code

Hz hertz

IBA Important Bird Area

IMP Integrity Management Plan

INGAA Interstate Natural Gas Association of America
IPaC Information for Planning and Conservation
IPCC Intergovernmental Panel on Climate Change
IRA Inventoried Roadless Area

IRR Interga Reality Resources

ISO International Organization for Standardization
JKA James Kent Associates

KeyLog KeyLog Economics

KOP Key Observation Point

Iba.e. pounds acid equivalent

LDB left decending bank

LDC local distribution companies

Lan day-night sound level

Leq(oa) 24-hour equivalent sound level

LiDAR Light Detecting and Ranging

Lmax maximum noise level

LNG liquefied natural gas

LOD Limit of Disturbance

LPG liquefied petroleum gas

LRMP Land and Resource Management Plan

XXVii



Abbreviation
M&R

m/s

m3

MACT
MAOP
MBTA
mg

mg/L
MGD

MIS

MLA
MLV
MMBtu/hr
MMcf/d
MMI
MOA
MOU
Mountain Valley
MP
MUA/P
MUSYA
MVP

MW

MXP

N2O
NAAQS
NCHA
NEPA
NESHAP

NFMA
NFS
NGA
NGO
NHD
NHPA
NLCD
NNSR
NO;
NOAA

ACRONYMS AND ABBREVIATIONS (CONTINUED)

Definition

meter and regulation

meters per second

cubic meters

Maximum Achievable Control Technology
maximum allowable operating pressure
Migratory Bird Treaty Act

milligrams

milligrams per liter

million gallons per day
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Pennsylvania Department of Environmental Protection
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Bureau of Mining
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peak horizontal ground acceleration
Pipeline and Hazardous Materials Safety Administration
point of intersection

Payments in Lieu of Taxes

potential impact radius

particulate matter less than 10 microns
particulate matter less than 2.5 microns

Plan of Development

Protect Our Water, Heritage, Rights

parts per billion

Preparedness, Prevention, and Contingency and
Emergency Action Plans

parts per million

Prevention of Significant Deterioration

pounds per square inch

palustrine scrub-shrub

potential-to-emit

Roadless Area Conservation Rule

Roadway Construction Noise Model

Resource and Conservation Recovery Act Information
System

right descending bank

River and Harbors Act of 1899

Reciprocating Internal Combustion Engines
risk management plan

Roanoke Gas Company, LLC

Record of Decision

Recreation Opportunity Spectrum

Resource Report

recreational vehicle

management prescription

supervisory control and data acquisition system
Safe Drinking Water Act

Secretary of the Commission

Special Flood Hazard Areas

State Historic Preservation Officer

Scenic Integrity Objectives

State Implementation Plan

Sound Level Meter

South Mist Pipeline Extension

Scenery Management System

sulfur dioxide

Spill Prevention Controls and Countermeasures Plan
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SPL

SR

SSA
SSURGO
STC

SWPPP

Tcf

TEG

Texas Eastern
THPO

TNC

tpy

Transco

TSS

u.S.

U.S.C.

USDA
USDOI
USGCRP
USGS

VAC
VADCR-DNH

VADEQ
VADGIF
VADH
VADHR
VADMME
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VIA
VOC
VOF
VSAT
WMA
WPCA
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WVDEP
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WVDNR
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Sound Pressure Level

State Route

sole source aquifer

Soil Survey Geographic Database

Sound Transmission Class

Stormwater Pollution Prevention Plan

trillion cubic feet

tri-ethylene glycol

Texas Eastern Tranmission, LP

Tribal Historic Preservation Officer

The Nature Conservancy

tons per year

Transcontinental Gas Pipe Line Company LLC
total suspended solids

United States

United States Code

U.S. Department of Agriculture

U.S. Department of the Interior

U.S. Global Change Research Program

U.S. Geological Survey

Virginia Administrative Code

Virginia Department of Conservation and Recreation,
Division of Natural Heritage

Virginia Department of Environmental Quality
Virginia Department of Game and Inland Fisheries
Virginia Department of Health

Virginia Department of Historic Resources
Virginia Department of Mines, Minerals, and Energy
Virginia Department of Transporation
Virginia Natural Landscape Assessment
velocity decibel

Visual Impact Analysis

volatile organic compounds

Virginia Outdoors Foundation

very small aperature terminal

Wildlife Management Area

Water Pollution Control Act

Water Quality Certification

Wildlife Resources Section

West Virginia Division of Culture and History
West Virginia Department of Environmental Protection

West Virginia Department of Health and Human
Resources
West Virginia Department of Natural Resources
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EXECUTIVE SUMMARY

The staff of the Federal Energy Regulatory Commission (FERC or Commission) has
prepared this final Environmental Impact Statement (EIS) to fulfill requirements of the National
Environmental Policy Act (NEPA) and the Commission’s implementing regulations under Title
18 of the Code of Federal Regulations (CFR) Part 380. On October 23, 2015, Mountain Valley
Pipeline, LLC (Mountain Valley),! filed an application with the FERC under Section 7(c) of the
Natural Gas Act and Part 157 of the Commission’s regulations to construct and operate certain
interstate natural gas pipeline facilities in West Virginia and Virginia. In the same month,
Equitrans, L.P. (Equitrans)? filed its application with the FERC to construct and operate certain
interstate natural gas pipeline facilities in Pennsylvania and West Virginia.

The FERC is the federal agency responsible for authorizing interstate natural gas
transmission facilities under the National Gas Act and is the lead federal agency for preparation
of this EIS in compliance with the requirements of NEPA. The United States (U.S.) Department
of Agriculture’s Forest Service (FS); the U.S. Environmental Protection Agency (EPA); the U.S.
Army Corps of Engineers (COE); the U.S. Department of Interior’s Bureau of Land
Management (BLM); the U.S. Fish and Wildlife Service (FWS), West Virginia Field Office; the
Pipeline and Hazardous Materials Safety Administration within the U.S. Department of
Transportation; the West Virginia Department of Environmental Protection (WVDEP), and the
West Virginia Division of Natural Resources (WVDNR) participated as cooperating agencies in
preparation of the EIS. A cooperating agency has jurisdiction by law or has special expertise
with respect to environmental resource issues associated with a project.

In February 2016, Mountain Valley notified the FERC that the Mountain Valley Project
(MVP) would cross federally owned lands managed separately by both the FS (as part of the
Jefferson National Forest) and the COE (as part of the Weston and Gauley Bridge Turnpike
Trail). Under the Mineral Leasing Act (MLA, 30 U.S.C. 185 et seq.), the BLM is the federal
agency responsible for issuing Right-of-Way Grants for natural gas pipelines across federal lands
under the jurisdiction of the BLM or under the jurisdiction of two or more federal agencies.
Therefore, the BLM would be responsible for the issuance of a Right-of-Way Grant to Mountain
Valley for a pipeline easement over federal lands, dependent on concurrence from the FS and the
COE. The MVP pipeline route would cross about 3.5 miles (82.7 acres or 1.2 percent of the total
MVP acreage) of the Jefferson National Forest (managed by the FS) in Monroe County, West
Virginia and Giles and Montgomery Counties, Virginia. The MVP pipeline route would cross
about 60 feet of the Weston and Gauley Bridge Turnpike Trail, managed by the COE, in Braxton
County, West Virginia. Additional mitigation may be required as a result of the Right-of-Way
Grant.

1 Mountain Valley is a joint venture between affiliates of EQT Midstream Partners, LP; NextEra Energy US Gas
Assets, LLC; WGL Midstream, Inc.; RGC Midstream, LLC; and Con Edison Gas Midstream, LLC.

2 Equitrans is a limited partnership, with about 97.25 percent owned by Equitrans Investments, LLC and 2.75
percent owned by Equitrans Services, LLC, both subsidiaries of EQT Midstream Partners LP.
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PROPOSED ACTION

Mountain Valley’s proposal (the Mountain Valley Project [MVP]) would involve
construction and operation of about 303.5 miles of new 42-inch-diameter natural gas pipeline
and associated facilities in West Virginia and Virginia. Mountain Valley also proposes to
construct and operate 3 new compressor stations, 4 new meter stations and interconnects, 3 taps,
36 mainline valves, 8 pig® launchers/receivers at 5 locations, and 31 cathodic protection beds.

Equitrans’ proposal (the Equitrans Expansion Project [EEP]) would involve construction
and operation of a total of about 7.4 miles of various diameter natural gas pipelines (H-158, H-
305, H-316, H-318, H-319, and M-80), 1 new compressor station, 2 interconnects, 4 pig launcher
and receiver sites, cathodic protection beds, and the decommissioning of an existing compressor
station, in Pennsylvania and West Virginia. No meter stations or mainline valves are associated
with the EEP.

In this document, Mountain Valley and Equitrans are collectively referred to as the
“Applicants.” As described by the Applicants, the purpose of both the MVP and the EEP is to
transport natural gas produced in the Appalachian Basin to markets in the Northeast, Mid-
Atlantic, and Southeastern United States. The MVP is designed to transport about 2.0 million
dekatherms per day (Dth/d, equivalent to about 2.0 billion cubic feet per day [Bcf/d]) of
contracted volumes of natural gas. The EEP would transport up to 400,000 Dth/d (about 0.4
Bcf/d) of contracted firm capacity of natural gas.

On October 27, 2014, Mountain Valley filed a request with the FERC to initiate the
Commission’s pre-filing environmental review process for the MVP. On October 31, 2014, the
FERC granted Mountain Valley’s request and established temporary pre-filing docket number
PF15-3-000 to place information related to the MVP into the public record. The intent of our?
pre-filing process is to encourage the early involvement of interested stakeholders, facilitate
interagency cooperation, and identify and resolve issues before an application is filed.

On April 1, 2015, Equitrans requested to use our pre-filing environmental review process
for the EEP, and the FERC accepted that request on April 9, 2015. The Commission established
the pre-filing temporary docket number of PF15-22-000 for the EEP.

PUBLIC INVOLVEMENT

During pre-filing, the Applicants sponsored 18 open house meetings held at various
locations throughout the project areas to explain their projects to the public. Representatives of
the FERC staff also attended those open house meetings to answer questions from the public
about our environmental review process. We estimate that about 1,100 people attended all the
open houses combined.

On April 17, 2015, the Commission issued a Notice of Intent (NOI) to Prepare an
Environmental Impact Statement for the Planned Mountain Valley Pipeline Project, Request for

3 Apigisan internal tool that can be used to clean and dry a pipeline and/or to inspect it for damage or corrosion.
4 “We,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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Comments on Environmental Issues, and Notice of Public Scoping Meetings. The NOI was
published in the Federal Register on April 28, 2015, and mailed to more than 2,800 interested
parties on our environmental list. The NOI briefly described the MVP, summarized the FERC’s
environmental review process, provided a preliminary list of issues identified by us, invited
comments on the environmental issues that should be addressed in the draft EIS, listed the dates,
times, and locations of six public scoping meetings to be held in the area of the MVP, and
established a closing date for receipt of comments of June 16, 2015.

We issued our NOI for the EEP on August 11, 2015, that was published in the Federal
Register on August 17, 2015. The scoping period for the EEP ended on September 14, 2015.

The scoping meetings were held in Pine Grove, Weston, Summersville, and Lindside,
West Virginia; and Ellison and Chatham, Virginia between May 4 and 13, 2015. About 650
people in total attended the meetings; with 169 people providing verbal comments. During the
scoping period, we received 964 comments on the MVP and 5 comments on the EEP.
Transcripts of the scoping meetings were placed into the public record for this proceeding.

We issued a Notice of Availability for the draft EIS on September 16, 2016, that listed
the dates, times, and locations of seven public sessions to take verbal comments on the draft EIS,
and established a closing date for receipt of written comments on the draft EIS of December 22,
2016. The sessions were held in Chatham, Rocky Mount, and Roanoke, Virginia; Peterstown,
Summersville, and Weston, West Virginia; and Coal Center, Pennsylvania between November 1
and 9, 2016. About 627 people attended the sessions in total; with 261 people providing verbal
comments. Transcripts of the sessions to take comments on the draft EIS were placed into the
public record for the proceedings. Between September 16 and December 22, 2016, we received
1,237 written letters or electronic filings commenting on the draft EIS or about the projects, not
including repeats and petitions.

During the pre-filing period, Mountain Valley and Equitrans assessed numerous route
alternatives; Mountain Valley adopted 11 route alternative segments and 571 minor route
variations into its proposed project design for various reasons including landowner requests,
avoidance of sensitive environmental resources, or engineering considerations. On October 14,
2016, Mountain Valley adopted two route variations that were recommended in the FERC’s
September 2016 draft EIS. That same filing documented 130 additional minor route variations
that modified the draft EIS proposed pipeline route to account for landowner requests, avoidance
of specific sensitive environmental resources (such as archaeological sites or wetlands),
avoidance of areas of steep terrain or side slopes, and engineering adjustments.

Copies of this final EIS were mailed to our environmental list, including elected officials,
government agencies, Native Americans and Indian tribes, regional environmental groups and
non-governmental organizations, affected landowners, local newspapers and libraries, and other
interested individuals, including attendees of FERC-sponsored public meetings and sessions, and
individuals who submitted comments on the projects. The EIS has been filed with the EPA, and
a formal Notice of Availability will be issued in the Federal Register.
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PROJECT IMPACTS AND MITIGATION

Construction and operation of the projects could result in impacts on environmental
resources, including on geology, soils, groundwater, surface water, wetlands, vegetation,
wildlife, fisheries, special-status species, land use, visual resources, socioeconomics, cultural
resources, air quality, noise, and safety. In section 3 of this EIS, we include an evaluation of
alternatives to the projects, including the no-action alternative, system alternatives, and route
alternatives. In section 4.13, we assess the cumulative impacts of the projects added to other
known actions within the same geographic area and in the same timeframe.

We evaluate the impacts of the projects, taking into consideration the Applicants’
proposed avoidance, minimization, and mitigation measures. Our analysis of impacts on
environmental resources is summarized below and is discussed in detail in section 4 of this EIS.
Where necessary, we recommend additional mitigation measures to reduce impacts on specific
resources. Section 5.2 of this EIS contains a compilation of our recommended mitigation
measures.

Geology and Soils

The MVP pipeline route would be within 0.25-mile of 67 mines and 227 active oil and
gas wells. The EEP would be in proximity to 18 inactive mines and 39 active oil and gas wells.
Mountain Valley developed a Mining Area Construction Plan. Equitrans developed a Mine
Subsidence Plan. The Applicants would flag and install safety fence around oil and gas wells
near the construction right-of-way.

Peak ground accelerations (2 percent chance of exceedance in 50 years) along the MVP
would range between 0.4 g and 0.14 g (low to high probability of a seismic event). The EEP is
in an area identified to have a low probability of a significant seismic event, with a peak ground
acceleration of 4 percent g. Mountain Valley would use Class 2 pipe in areas where seismic
hazards exist.

About 32 percent of the MVP pipeline route and 45 percent of the EEP pipelines would
cross topography with slopes greater than 15 percent grade. About 67 percent of the MVP
pipeline route, and all of the EEP pipelines, would cross areas susceptible to landslides. The
Applicants would implement specific construction methods for crossing steep topography.
Mountain Valley developed a Revised Landslide Mitigation Plan in March 2017. However, we
recommend that the plan be revised further to include several additional industry best
management practices to further reduce the potential for landslides and extend the LiDAR
monitoring program that would be used within the Jefferson National Forest for all potential
landslide areas project wide.

The MVP pipeline route would cross about 67 miles of karst terrain. The EEP pipelines
would not cross karst terrain. Mountain Valley developed a Karst Mitigation Plan. Due to a
significant number of public comments regarding pipeline integrity and safety in areas of
potential karst collapse and subsidence and since monitoring is a key element to providing safe
operation of the pipeline over its lifetime, we recommend that Mountain Valley adopt a LiDAR
monitoring program to detect subsidence along the MVP pipeline route during operation.
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The projects would traverse a variety of soil types and conditions. Permanent impacts on
soils would occur only at the aboveground facilities, where the sites would be covered with
gravel and converted to industrial use. Most impacts on soils would be temporary or short-term
during pipeline construction. After pipeline installation, the right-of-way would be restored and
revegetated, in accordance with the FERC’s Upland Erosion Control, Revegetation, and
Maintenance Plan (Plan) for MVP, and Equitrans’ project-specific Plan for the EEP.

Construction of the MVP would disturb about 5,053 acres of soils that are classified as
having the potential for severe water erosion. Construction of the EEP would affect about 193
acres of soils rated as being prone to erosion by water. Mountain Valley would reduce erosion
by installing the sediment controls outlined in its project-specific Erosion and Sediment Control
Plan and following the measures outlined in the FERC Plan. Equitrans would reduce erosion by
following the measures outlined in its Erosion and Sediment Control Plan and its project-
specific Plan. Mountain Valley would revegetate the right-of-way after pipeline installation
using seed mixes recommended by the Wildlife Habitat Council, while Equitrans would follow
the Pennsylvania Department of Environmental Protection’s (PADEP) Erosion and Sediment
Pollution Control Program Manual.

Construction of the MVP would disturb about 2,829 acres of prime farmland or farmland
of statewide importance. Construction of the EEP would affect a total of 136 acres of prime
farmland and farmland of statewide importance combined. The Applicants would reduce
impacts on agricultural lands by repairing or replacing irrigation systems and/or drain tiles,
segregating topsoil, removing rocks, and decompacting soils.

The MVP pipeline route would traverse about 216 miles of shallow bedrock. About 1
mile along the routes of the EEP pipelines has been identified as having shallow depth to
bedrock. If bedrock is encountered during trenching, the Applicants would first attempt to rip
the bedrock using standard trenching techniques. If the bedrock is unrippable, the Applicants
would consider using rock-trenching machines, rock saws, hydraulic rams, jack hammers and the
like. If blasting becomes necessary, it would be done in accordance with Mountain Valley’s
project-specific General Blasting Plan. Should blasting be required for EEP, Equitrans would
provide a blasting plan to the FERC for approval prior to any blasting activities.

Groundwater, Surface Waterbody Crossings, and Wetlands

Neither of the projects would cross any designated sole source aquifers, and no state-
designated aquifers have been identified in the project areas. The MVP would cross two
groundwater wellhead protection areas and 20 surface water protection areas (14 Zones of
Peripheral Concern and 6 Zones of Critical Concern). EEP would not cross any source water
protection areas for groundwater resources. As Mountain Valley has not yet filed contingency
plans for nearby public surface water supplies, we recommend that Mountain Valley file plans
which outline minimization and mitigation measures for public surface water supplies with
intakes within 3 miles downstream of construction workspaces and Zones of Critical Concern
within 0.5 miles of construction workspaces.
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Because the Applicants, in part due to lack of access, have not completed field surveys to
identify water wells and springs within 150 feet of construction workspaces (500 feet in karst
terrain®), we recommend that Mountain Valley and Equitrans provide the location of all water
wells, springs, and other drinking water sources identified during pre-construction surveys after
access is obtained. The Applicants have agreed to perform pre-construction monitoring of water
quality and yield for drinking water resources, and would evaluate any complaints or damage
associated with construction of the projects and identify suitable settlements with landowners,
including providing alternative sources of potable water during repair or replacement of the
damaged water supply. However, we recommend that the Applicants agree to conduct post-
construction water quality/yield sampling for drinking water sources within 150 feet of
construction (500 feet in karst). In addition, the Applicants have developed Spill Prevention,
Containment, and Counter Measure Plans (SPCCP) to protect water resources from accidental
spills of hazardous materials, such as fuel and oil, during construction and operation.

The MVP would result in 1,108 waterbody crossings and the EEP would result in 38
waterbody crossings. Of these crossings, 407 would be perennial waterbodies that could support
fisheries.  Equitrans would use horizontal directional drills (HDD) to cross under nine
waterbodies; the others would be crossed using dry crossing methods (such as flumes or dam-
and-pump). In the event of a release of drilling mud during an HDD, Equitrans developed a
HDD Contingency Plan. Mountain Valley would cross all waterbodies using dry crossing
construction methods. These measures should reduce downstream turbidity and sedimentation.
Impacts on streams should be temporary or short-term, as typical crossings would be completed
in less than 48 hours, and sediment controls would be in place. In addition, due to engineering
feasibility and favorable geotechnical cores, we recommend that Mountain Valley adopt an
alternative route alignment and HDD crossing methodology for the Pigg River at milepost (MP)
289.2.

Construction of the MVP and the EEP would impact a total of 32.1 acres of wetlands,
including 4.6 acres of forested wetlands, 24.9 acres of emergent wetlands, and 2.5 acres of scrub-
shrub wetlands. The Applicants would minimize impacts on wetlands by reducing the
construction right-of-way width to 75 feet through wetlands, and following the measures
outlined in their project-specific Wetland and Waterbody Construction and Mitigation
Procedures (Procedures). The Applicants also submitted applications to the COE to obtain
permits to cross Waters of the United States and wetlands under Section 404 of the Clean Water
Act. Impacts on wetlands from pipeline construction could involve a conversion of vegetation
type but would not involve a conversion from wetland to upland; thus, there would be no net
wetland losses. However, to compensate for conversions of wetland types, especially the
permanent conversion of about 4.6 acres of forested wetlands to shrub or emergent wetlands
within the pipeline operational easement and along permanent access roads, the Applicants
propose to purchase credits, if necessary, from approved wetland mitigation banks in the West
Virginia, Virginia, and Pennsylvania.

> Longer distances may be necessary if dye traces, cave maps, or other information provided in the enhanced
karst management plan required by WVDEP’s Special Condition 16 of the Conditional 401 Water Quality
Certificate depict distant underground connectivity.
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Vegetation, Wildlife, Fisheries, and Federally Listed and State-sensitive
Species

The MVP pipeline would cross about 235 miles of forest, 2.7 miles of shrublands, and
7.5 miles of grasslands. The EEP pipelines would cross about 4 miles of forest and less than 0.1
mile of grasslands. Impacts on shrublands and grasslands would be short-term, as the Applicants
would revegetate the right-of-way after pipeline installation, and shrubs and grasses would be
reestablished in a few years. While forest would be allowed to regenerate in temporary
workspaces, this would be a long-term impact because it would take many years for trees to
mature. The 50-foot-wide operational easement for the pipelines in uplands would be kept clear
of trees, which would represent a permanent impact. Construction of the MVP and the EEP
would affect about 4,527 acres of upland forest. The construction and operation of aboveground
facilities would also have permanent impacts on vegetation, as those sites would be converted to
industrial use and maintained as gravel yards without vegetation. Operation of the aboveground
facilities for the MVVP and EEP combined would impact 25 acres of upland forest. The MVP
would impact about 2,428 acres of contiguous interior forest designated as Large Core (greater
than 500 acres) forest areas in West Virginia. In Virginia, the MVP would impact about 547
acres of contiguous interior forest during construction classified as High to Outstanding quality.
The result of the establishment of a new corridor through interior forest would be the conversion
of about 17,194 acres of interior forest in West Virginia and 4,579 acres of interior forest in
Virginia into edge habitat based on the extension of forest edge for an estimated 300 feet on
either side of the MVP right-of-way. In considering the total acres of forest affected, the quality
and use of forest for wildlife habitat, and the time required for full restoration in temporary
workspaces, we conclude that the MVP would have significant impacts on forest.

A variety of wildlife species occupy the habitats crossed by Mountain Valley’s and
Equitrans’ pipelines. Construction of the MVP and the EEP may result in mortality for less
mobile animals, such as small rodents, reptiles, amphibians, and invertebrates, which are unable
to escape equipment. More mobile animals would likely be displaced to adjacent similar habitats
during construction and restoration. Additionally, constructing the projects could disrupt bird
courting, breeding, or nesting behaviors. In shrublands and grasslands, impacts would be short-
term. Once the right-of-way is revegetated, it would be reoccupied by animals.

Impacts on forest-dwelling species would be greater because forest would take a long
time to regenerate in temporary workspaces and trees would be permanently removed from the
operational pipeline easement. The removal of forest would contribute to edge effects and
habitat fragmentation within core forest tracts. In West Virginia, the MVP would pass through
24 core forest areas, and result in permanent impacts on about 892 acres within those forest core
tracts. In Virginia, the MVP would pass through 17 high to outstanding ecological core areas,
with permanent impacts on about 209 acres of forest within those core tracts. Construction of
the EEP H-318 pipeline in Pennsylvania would affect one tract of interior forest of about 50
acres. The MVP and the EEP would collocate their pipeline facilities adjacent to existing rights-
of-way for about 30 percent and 32 percent of the routes, respectively, which would reduce
forest fragmentation and new edges.

Migratory birds, including Birds of Conservation Concern, are associated with the
habitats that would be affected by the MVP and the EEP. The proposed MVP would impact two
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Important Bird Areas. Both Mountain Valley and Equitrans developed Migratory Bird Habitat
Conservation Plans to minimize impacts on bird species. In addition, Equitrans has agreed to
conduct tree clearing outside of the migratory bird nesting season (i.e., from August 2 to April
14). Mountain Valley would potentially conduct tree clearing in select areas during the
migratory bird nesting season (during April, May, and August).

Mountain Valley filed an updated version of its Migratory Bird Conservation Plan on
May 11, 2017 to address concerns of the EPA, FWS, Virginia Department of Environmental
Quality, WVDNR, and other consulting agencies regarding the impacts on large acreages of
upland forest. The plan includes updated avoidance, minimization, and restoration measures for
impacts resulting from the MVP, including additional tree and shrub plantings to restore right-of-
way sections within riparian areas, forested wetlands, and loggerhead shrike nesting habitat. The
updated plan includes a revised tree felling and vegetation clearing schedule and therefore also
includes expanded protocols for migratory bird nest surveys prior to tree felling and vegetation
clearing. However, we understand that the May 11, 2017 version of the Migratory Bird
Conservation Plan is not the final plan, as Mountain Valley continues to coordinate with the
consulting agencies to finalize the plan. Therefore, we recommend Mountain Valley file a final
Migratory Bird Conservation Plan prepared in coordination with the FWS, WVDNR, and
Virginia Department of Game and Inland Fisheries to ensure that impacts on migratory birds,
resulting from the significant impacts on upland forest are adequately avoided, minimized,
mitigated, and/or restored.

The MVP would entail 136 crossings (including fill, temporary fill, and culverts) of
waterbodies classified as fisheries of special concern. None of the waterbodies that would be
crossed by the EEP are classified as fisheries of special concern. Mountain Valley indicated that
it would cross all waterbodies classified as fisheries of special concern within state-designated
construction windows. In addition, Mountain Valley would follow the measures outlined in its
project-specific Procedures; using dry techniques to cross all waterbodies.

Based on our review of existing records, and Mountain Valley’s and Equitrans’ informal
consultations with the FWS, we identified 23 federally listed threatened or endangered species
(or federal candidate species or federal species of concern) that would be potentially present in
the vicinity of the projects®. We have concluded that the MVP would have no effect on 2 of the
species, would be not likely to adversely affect 8 species, would have no adverse impacts
anticipated for 2 species, would be not likely to contribute to a trend toward federal listing for 3
species, and would be likely to adversely affect 7 species (Indiana bat, northern long-eared bat,
Roanoke logperch, running buffalo clover, shale barren rock cress, small whorled pogonia, and
Virginia spiraea). Our likely to adversely affect determination for the latter four of these species
is based on our assumption that these species are present in portions of the MVP corridor that
Mountain Valley was not granted land access to survey. We conclude that the EEP would be not
likely to adversely affect the two endangered bats assumed to be present in the vicinity of the
EEP. The conclusion was based in part upon Equitrans implementing effects avoidance and
minimization measures outlined in the FWS-approved EEP Myotid Bat Conservation Plan. We
are currently preparing a Biological Assessment (BA), which will be submitted separately to the

6 One species, the bog turtle, is not subject to Section 7 consultation.
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FWS and will include our detailed assessment regarding the effects of the projects on federally
listed species. Section 4.7 of the EIS summarizes our BA, and presents our findings of effects
for each federally listed species that may be affected by the projects. We recommend that
construction not begin until after the FERC completes the process of complying with the
Endangered Species Act (ESA).

The projects could also affect 20 species that are state-listed as threatened, endangered, or
were noted by the applicable state agencies as being of special concern not counting those
species already counted as federally listed. Based on our review, we have concluded that the
MVP and EEP would not significantly impact all 20 of these species.

Land Use and Visual Resources

The MVP pipeline route would mostly cross forest (76.6 percent), followed by
agricultural land (14.6 percent), and open land (8.7 percent). Land affected by EEP construction
is mostly agricultural (46.3 percent), followed by forest (37.6 percent), and open land (12.5
percent).

Mountain Valley identified 118 residences within 50 feet of its proposed construction
right-of-way. Site-specific residential mitigation plans are included as appendix H of this EIS.
In the draft EIS we asked affected landowners to review and comment on those plans. In
addition, we recommend that Mountain Valley file landowner concurrence with the plans for all
residences that would be within 10 feet of the construction work area.

Equitrans identified four residences within the boundary of the proposed Redhook
Compressor Station. Equitrans has negotiated agreements with all of the property owners.

Mountain Valley identified five organic farms that would be affected. To reduce impacts
on organic farms, Mountain Valley developed an Organic Farm Protection Plan. No orchards,
tree farms, specialty crops, or organic farms were identified along the EEP.

Federally owned or managed recreational and special use areas that would be crossed by
the MVP pipeline route include the Weston and Gauley Bridge Turnpike Trail, the Blue Ridge
Parkway, and the Jefferson National Forest. Within the Jefferson National Forest, the pipeline
would cross the Appalachian National Scenic Trail (ANST) and the Brush Mountain Inventoried
Roadless Area. Mountain Valley proposes to cross under the ANST using a bore. After the
issuance of the draft EIS several comments were received on the Visual Impact Assessment and,
after additional coordination with the FS, Mountain Valley submitted additional Visual Impact
Assessments using several new Key Observation Points. Mountain Valley is also proposing to
bore under the Weston and Gauley Bridge Turnpike Trail and the Blue Ridge Parkway.

About 3.5 miles of the MVP pipeline route would cross the Jefferson National Forest.
On the Jefferson National Forest, construction of the MVP would directly impact a total of about
83 acres. Impacts on National Forest resources would be minimized by Mountain Valley
following the measures outlined in the Plan of Development (POD), including the various
resource-specific mitigation plans attached to the POD as appendices, that must be approved by
the FS and BLM, and in a Right-of-Way Grant that must be approved by the BLM. The FS
operates under a multi-year Land and Resource Management Plan (LRMP) for the Jefferson
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National Forest. The route of the MVP pipeline through the Jefferson National Forest would
cross five separate management prescriptions outlined in the LRMP: ANST Corridor (Rx4A);
Mix of Successional Habitats in Forested Landscapes (Rx8Al); Old Growth Forest
Communities-Disturbance Associated (Rx6C); Urban/Suburban Interface (Rx4J); and Riparian
Corridors (Rx11). Construction of the MVP would result in a long-term impact on about 14.1
acres within Rx4J and 58.7 acres within Rx8A1. Construction would also result in the loss of
13.2 acres of the Dry-Mesic Oak Forest and 1.7 acres of the Dry and Dry-Mesic Oak-Pine Forest
old growth community types. Operation of the MVP would result in a permanent loss of timber
of about 31.1 acres, including 5.7 acres of Rx4J and 25.4 acres of Rx8AL. In this EIS, the FS
analyzed amending its LRMP to allow for the MVP within the Jefferson National Forest, which
includes five project-specific amendment parts that exempt LRMP standards to allow for the
construction and operation of the MVP. Mountain Valley and the FS have worked to develop
project design criteria, mitigation measures, and monitoring actions to meet the intent of the
exempted LRMP standards.

Mountain Valley performed a visual resources analysis of its entire pipeline route (see
appendix S). It identified nine Key Observation Points where visual impacts may be high
because the pipeline corridor may stand out from the surrounding landscape and would be visible
to viewers. After the issuance of the draft EIS several comments were received on the Visual
Impact Assessment. In response, Mountain Valley expanded its analysis to include several
additional Key Observation Points and it submitted separate Visual Impact Assessments for the
crossings of the Weston and Gauley Bridge Turnpike Trail (which is administered by the COE),
the Blue Ridge Parkway (which is administered by the National Park Service [NPS]), and the
Jefferson National Forest (which is administered by the National Forest System [NFS]). In
appendix S of this EIS we reproduce visual simulations for the highly sensitive Key Observation
Points.

The Jefferson National Forest Visual Impact Assessment identified 47 Key Observation
Points on or adjacent to NFS lands that include specific viewing locations associated with the
ANST, on Craig Creek Road, on Pocahontas Road, on U.S. 219, and the town of Pearisburg,
Virginia. Mitigation measures for revegetation and restoration identified in section 4.8.2.6
would be required to meet the Scenic Integrity Objectives on NFS lands within 5 years of project
construction.

Compressor stations and meter stations would have high potential for visual impacts, as
these are permanent aboveground structures. Operation of new aboveground facilities would
result in conversion of 43 acres of forest, agricultural, and open land into industrial land. Most
of the facilities are located in rural areas, some distance from residences. Visual impacts for the
aboveground structures would generally be reduced by topography and vegetation surrounding
the sites, which screen the facilities from most viewers.

Socioeconomics and Transportation

The projects would have temporary impacts on local populations and housing. Peak non-
local employees working on the MVP would average between 536 and 671 people per
construction spread (construction spreads and discrete segments of the pipeline that are
constructed concurrently or separately from other portions of the route). For MVP, the
construction spreads would range in length from 22.2 miles to 39.2 miles. The total peak
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workforce for the EEP, including pipelines and aboveground facilities, would be about 400
people. The Applicants would not build any temporary “man-camps” or project housing
complexes. Instead, non-local construction workers would need to find housing in vacant rental
units, including houses, apartments, mobile home parks, hotels/motels, and campgrounds and
recreational vehicle (RV) parks. The influx of non-local construction workers could affect local
housing availability, as they compete with visitors for limited accommodations in rural areas
with few hotels. In those counties where housing is limited, workers would likely find
accommodations at adjacent larger communities that are within commuting distance, bring their
own lodgings in the form of RVs, or share units. For the MVP, construction workers would be
spread out along 11 separate pipeline spreads and 7 aboveground facilities across 17 counties.
While it would take about 2.5 years to build the MVP, the average worker would only be on the
job for about 10 months for the pipeline and 8 months for aboveground facilities.

There is no evidence that the projects would cause significant adverse health or
environmental harm to any community with a disproportionate number of minorities, low
income, or other vulnerable populations. Our analysis of environmental justice found that in the
counties that contain MVP facilities in West Virginia, minorities represent between 0.7 to 7.0
percent of the population, compared to the statewide average of 6.4 percent. In the affected
counties of Virginia, minorities comprise between 4 and 25.2 percent of the population,
compared to the Virginia-wide average of 31 percent. In the Pennsylvania counties that contain
EEP facilities, minorities comprise between 6.0 and 19.2 percent of the population, compared to
the Pennsylvania-wide average of 18.4 percent. Eight of the 17 counties in the MVP area have
poverty rates that are higher than the respective statewide levels. For the EEP, two of the four
counties crossed have poverty rates that are higher than the respective state averages. The
projects would mitigate for impacts on low income communities through temporary employment
opportunities, spending on commaodities, and generation of tax revenues that would stimulate the
local economy.

We received comments regarding potential adverse effects of the projects on property
values, mortgages, and insurance policies. The value of a tract of land, with or without a
dwelling, would be related to many variables, including the size of the tract, improvements, land
use, views, location, nearby amenities, and the values of adjacent properties. The presence of a
pipeline, and the restrictions associated with an easement, may influence a potential buyer’s
decision whether or not to purchase that property. Multiple studies indicate that the presence of
a natural gas pipeline would not significantly reduce property values. One recent study
conducted for the Interstate Natural Gas Association of America found that there was little
difference in adjusted sale prices for houses adjacent to a pipeline easement and those further
away in the same subdivision. Also, there is unsubstantiated evidence that buyers of land with
pipeline easements were unable to obtain mortgages. We are unaware of an example where an
insurance company considered the presence of a pipeline when underwriting homeowner
policies.

Mountain Valley proposes to use 393 roads to access the construction right-of-way,
including 355 existing roads, 37 new access roads, and 1 access road that is both existing and
new. The status of one road is unknown due to lack of survey access permissions. Equitrans
proposes to use 29 access roads during construction for access to the right-of-way during
construction of the EEP, including 17 existing roads and 12 new roads. Construction equipment

ES-11 Executive Summary



is required to stay on the right-of-way and approved access roads. The Applicants would
minimize impacts on local road users by following the measures outlined in their project-specific
Traffic and Transportation Management Plans. After construction, the Applicants would repair
all roads to their original condition.

Cultural Resources

Section 101 of the National Historic Preservation Act (NHPA) requires that the FERC
consult with Indian tribes that may attach religious or cultural significance to historic properties
in the area of potential effect (APE). Historic properties include pre-contact or historic sites,
districts, buildings, structures, objects, or properties of traditional religious or cultural
importance that are listed or eligible for listing on the National Register of Historic Places
(NRHP). We consulted with Indian tribes that may have an interest in the projects (37 tribes for
the MVP and 18 tribes for the EEP). One tribe responded with no objections to the MVP; no
tribes responded to the EEP contact program.

Section 106 of the NHPA requires that the FERC take into account the effects of its
undertakings on historic properties, and afford the Advisory Council on Historic Preservation
(ACHP) an opportunity to comment. The steps in the process to comply with Section 106,
outlined in the implementing regulations at Title 36 CFR Part 800, include consultations,
identification of historic properties, assessment of effects, and resolution of adverse effects.
Mountain Valley and Equitrans conducted archaeological and historic architectural surveys of
the APE to identify historic properties. Mountain Valley defined its direct APE as a 300-foot-
wide corridor.

The proposed pipeline route would cross through seven recorded Historic Districts (Big
Stony Creek Historic District, Greater Newport Rural Historic District, North Fork Valley Rural
Historic District, Bent Mountain Rural Historic District, Blue Ridge Parkway Historic District,
Coles-Terry Rural Historic District, and the Lynchburg and Danville Railroad Historic District).
Project effects on those Historic Districts have not yet been officially determined at this time.
FERC is continuing to consult with federal land managing agencies, SHPOs, interested Indian
tribes, and other consulting parties to complete determinations of project effects, which may
require the development of a Memorandum of Agreement pursuant to 36 CFR 800.4(b)(2).

Mountain Valley identified 11 previously recorded archaeological sites and three
previously recorded architectural sites in the direct APE in West Virginia. The pipeline route
would cross the NRHP-listed Weston and Gauley Bridge Turnpike Trail in Braxton County, but
use of a bore under the trail would mitigate adverse effects. In Virginia, there are 42 previously
recorded archaeological sites within the direct APE, as well as the NRHP-eligible ANST.
Mountain Valley would mitigate adverse effects on the NRHP-eligible ANST by boring under
the trail.

As of July 2016, surveys had covered about 292 miles of the MVP pipeline route (96
percent). Within the direct APE, Mountain Valley identified 282 new archaeological sites and
116 new historic architectural sites. Of these, 220 of the archaeological sites and 107 of the
historic architectural sites are not eligible for the NRHP, thus requiring no further work. A total
of 46 archaeological sites are unevaluated, and avoidance was recommended. Eleven newly
recorded archaeological sites and nine historic architectural sites have been evaluated as eligible
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for nomination to the NRHP. Additional investigations are still necessary at some of the sites to
determine NRHP eligibility or project effects.

Equitrans identified two previously recorded historic properties in the direct APE for the
H-318 pipeline: the Monongahela River Navigation System and the Pittsburgh & Lake Erie
Railroad. Equitrans intends to avoid impacts on these two historic properties by using an HDD
to cross under the Monongahela River. Seven new archaeological sites were identified along
EEP pipelines. All of the newly identified archaeological sites along the EEP pipelines were
evaluated as not eligible for the NRHP.

To ensure that our responsibilities under the NHPA are met, we recommend that the
Applicants not begin any construction until after any additional required surveys and evaluative
research are completed, any necessary treatment plans have been reviewed by the appropriate
parties, and an agreement document has been executed to resolve adverse effects.

Air Quality and Noise

Air quality impacts associated with construction of the proposed projects would include
emissions from construction equipment and fugitive dust. Such air quality impacts would
generally be temporary and localized, and are not expected to cause or contribute to a violation
of applicable air quality standards. Mountain Valley would implement the measures from its
Fugitive Dust Control Plan while Equitrans would implement the measures in its Dust
Suppression Plan to reduce construction impacts on air quality. Once construction activities in
an area are completed, fugitive dust and construction equipment emissions would subside, and
the impact on air quality due to construction would go away completely. Further, MVP would
occur in areas classified as attainment or unclassifiable, while EEP’s construction emissions
would not exceed the General Conformity thresholds in areas of degraded air quality. Therefore,
we conclude that the projects’ construction-related impacts would not result in a significant
impact on local or regional air quality.

Mountain Valley submitted applications for construction and operation of the Bradshaw,
Harris, and Stallworth Compressor Stations to the WVDEP and were issued Permits to
Construct. The new Bradshaw Compressor Station would exceed the Title V major source
threshold for nitrogen oxide (NOy) and carbon monoxide (CO). Therefore, Mountain Valley is
required to file a Title VV permit application with the WVDEP within 12 months of startup of
operations of the Bradshaw Compressor Station. EEP submitted an application for construction
and operation of the Redhook Compressor Station to the PADEP. The Harris, Stallworth, and
Redhook Compressor Stations would not exceed the major source emissions thresholds to be
subject to Title V operating permit. All compressor stations would be minor sources with respect
to Prevention of Significant Deterioration and New Source Review under the Clean Air Act.

Minimization of operational air pollutant emissions, including greenhouse gases, would
be achieved by operating the most efficient turbines, installing SOLoNOy system for larger
turbines, installing best available technology (BAT), adhering to good operating and
maintenance practices on turbines and combustion engines, and adhering to applicable federal
and state regulations designed to reduce emissions. The screening analyses conducted for
Mountain Valley’s and Equitrans’ compressor stations show criteria air pollutant concentrations
are below the applicable National Ambient Air Quality Standards. We conclude that emissions
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resulting from operation of the compressor stations would not result in significant impacts on
local or regional air quality.

Noise Sensitive Areas (NSA) near the construction areas may experience an increase in
perceptible noise, but the effect would be temporary and local. Noise mitigation measures that
would be implemented during construction include the use of sound-muffling devices on engines
and installation of barriers between construction activity and NSAs, as well as, limiting the great
majority of construction to daytime hours. Additional noise mitigation measures could be
implemented to further reduce construction noise disturbances at NSAs. In addition we have
included recommendations for an HDD noise mitigation plan (for Equitrans), an HDD noise
analysis (for MVVP), and noise surveys for compressor stations. Based on modeled noise levels,
mitigation measures proposed, and the temporary nature of construction, we conclude that
construction of the projects would not result in significant noise impacts on residents and the
surrounding communities.

Noise impacts on NSAs due to operations of the pipeline facilities, compressor stations
and meter stations would be negligible to barely perceptible. Noise from planned or unplanned
blowdown events could exceed the noise criteria but would be infrequent and of relatively short
duration. Based on the analyses conducted, mitigation measures proposed, and our
recommendations, we conclude that operation of MVP and EEP would not result in significant
noise impacts on residents and the surrounding communities.

Reliability and Safety

The projects would be designed, constructed, operated, and maintained to meet the U.S.
Department of Transportation’s Minimum Federal Safety Standards in 49 CFR 192 and other
applicable federal and state regulations. These regulations include specifications for material
selection and qualification; minimum design requirements; and protection of the pipeline from
internal, external, and atmospheric corrosion.

Mountain Valley and Equitrans would implement their own management plan for
pipeline facilities. The pipeline system would be inspected to observe right-of-way conditions
and identify soil erosion that may expose the pipe, dead vegetation that may indicate a leak in the
pipeline, conditions of the vegetative cover and erosion control measures, unauthorized
encroachment on the right-of-way such as buildings and other structures, and other conditions
that could present a safety hazard or require preventive maintenance or repairs. Mountain Valley
and Equitrans would use data acquisition systems that would allow for continuous monitoring
and control of the projects.

Mountain Valley and Equitrans would prepare project-specific emergency response plans
that would provide procedures to be followed in the event of an emergency that would meet the
requirements of 49 CFR 192.615. The plans would include the procedures for communicating
with emergency services departments, prompt responses for each type of emergency, logistics,
emergency shut down and pressure reduction, emergency service department notification, and
service restoration. We conclude that the Applicants’ implementation of the above measures
would protect public safety and the integrity of the proposed facilities.
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Installation of the MVP pipeline within the Jefferson National Forest would not prevent
FS personnel from suppressing wildland fires or conducting prescribed burns, near or over the
pipeline. However, Mountain Valley would require landowners to coordinate with Mountain
Valley regarding the operation of heavy equipment within the right-of-way to ensure the
integrity of the pipeline is maintained.

Cumulative Impacts

We analyzed cumulative impacts of the MVP and EEP, in addition to other projects that
may occur within the same area of geographic scope and timeframe. The other projects we
examined include oil and gas wells, gathering lines, and related facilities; mining and other
energy projects; other FERC-jurisdictional natural gas transportation projects (such as the
Atlantic Coast Pipeline [ACP] Project and the Columbia WB XPress Project); residential or
commercial developments; and road improvement projects.

We considered other projects within the geographic scope for cumulative impacts on
water resources, wetlands, vegetation, land use, and wildlife using the hydrologic unit code
(HUC) 10 sub-watersheds crossed by the MVP and EEP. Construction impacts on air quality
were considered based on a 0.25-mile buffer and operational air quality impacts were considered
at the air quality control region level where compressor stations would be located as well as any
other air quality control regions within 31.1 miles (50 km) of Mountain Valley’s or Equitrans’
proposed compressor stations. For cultural resources, the county was the area of geographic
scope.

The MVP pipeline would cross 31 HUC10 watersheds and the EEP pipelines would cross
3 HUC10 watersheds. The 33 HUC10 watersheds (the projects share one HUC 10 watershed)
combined total 4,557,727 acres. The MVP and the EEP would account for about 6,487 acres of
impacts (0.1 percent) of these watersheds, while other projects located within the same
watersheds account for 82,607 acres (1.8 percent) of impact. Combined, the 20 counties crossed
by the MVP and EEP cover about 6,972,384 acres. For all resources analyzed, and in
consideration of the Applicants’ proposed measures and our recommendations for additional
measures intended to result in the further avoidance, minimization, and/or mitigation of effects,
we conclude that the effects of adding the impacts of the MVP and EEP with the impacts of other
projects would not be significant.

Alternatives Considered

The no-action alternative was considered for the projects. While the no-action alternative
would eliminate the environmental impacts identified in the EIS, the stated objectives of the
Applicants’ proposals would not be met. Further, the natural gas shippers could seek alternative
transportation infrastructure that would impact similar resources as the projects.

Our analysis of system alternatives included an evaluation of whether existing or
proposed natural gas pipeline systems could meet the projects’ objectives. We could not identify
any existing interstate natural gas transmission systems that fully extend from the Applicants’
proposed starting points (in southwestern Pennsylvania and northern West Virginia) to the
termini of their pipelines (in the case of MVP this would be at Transcontinental Gas Pipe Line
Company LLC’s Station 165 in southeast Virginia). Because existing systems have their
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capacities already subscribed, there would not be enough space available on those systems for
the additional volumes proposed by Equitrans (0.4 Bcf/d) and Mountain Valley (2 Bcf/d).

We evaluated four major route alternatives for the MVP; collocation of the MVP along
the ACP project route, a major route alternative largely collocated with an electric transmission
line (Alternative 1), and two hybrid routes combining major elements of the proposed route and
Alternative 1. None of the major route alternatives offers a significant environmental advantage
over the proposed pipeline route. We also evaluated merging the ACP and the MVP into one
project (one pipeline alternative; using a variety of engineering options) along the ACP route.
We determined that the one-pipe alternative would not be technically feasible or practical.

Mountain Valley adopted into its proposed pipeline route two route variations
recommended in the FERC’s September 16, 2016 draft EIS. Subsequent to issuance of the draft
EIS, Mountain Valley documented that it adopted numerous other route variations and minor
route variations that modified the route that was proposed in the October 2015 application to
account for landowner requests, avoidance or minimization of impacts on specific sensitive
environmental resources (such as karst terrain, the Blackwater River, the Blue Ridge Parkway,
caves, and archaeological sites), avoidance of areas of steep terrain or side slopes, and
engineering adjustments. Equitrans also adopted a minor route variation into its proposed H-318
pipeline following our recommendation in the draft EIS for additional study.

MAJOR CONCLUSIONS

We determined that construction and operation of the projects would result in limited
adverse environmental impacts, with the exception of impacts on forest. This determination is
based on our review of the information provided by the Applicants and further developed from
environmental information requests; field reconnaissance; scoping; literature research;
alternatives analyses; and contacts with federal, state, and local agencies, and other stakeholders.

We conclude that approval of the projects would result in some adverse environmental
impacts, but the majority of these impacts would be reduced to less-than-significant levels.
Although many factors were considered in this determination, the principal reasons are:

e Mountain Valley would implement the measures outlined in our Plan, its project-
specific Erosion and Sediment Control Plan, and its project-specific Procedures.

e In addition, Mountain Valley would implement the measures outlined in its various
resource-specific mitigation plans filed with its application to the FERC, or included
in various supplemental filings, including its Karst Mitigation Plan, Revised Karst
Hazards Assessment, and Karst-specific Erosion and Sediment Control Plan to
reduce impacts when crossing Kkarst terrain; its Revised Landslide Mitigation Plan for
reducing impacts when crossing steep topography; its Mining Area Construction Plan
to reduce impacts when crossing coal mine areas; its Unanticipated Mine Pool
Mitigation Plan to reduce impacts from mine pools; its Acid Forming Materials
Identification and Mitigation Plan to reduce impacts from acid forming rocks; its
General Blasting Plan to reduce impacts when crossing areas of shallow bedrock; its
Organic Farm Protection Plan to reduce impacts when crossing organic farms; its
Water Resources Identification and Testing Plan, Vertical Scour and Lateral Channel
Erosion Analysis, Spill Prevention Controls and Countermeasures Plan, Stormwater
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Pollution and Prevention Plan, and Unanticipated Discovery of Contamination Plan
for Construction Activities in West Virginia and Virginia to reduce impacts on water
resources; its Compensatory Wetland Mitigation Plan to mitigate for the conversion
of forested wetlands to shrub or herbaceous wetlands; its Revised Migratory Bird
Habitat Conservation Plan and Exotic and Invasive Species Control Plan to reduce
impacts on birds, other animals, and plants; its Fire Prevention and Suppression Plan
to reduce the chance of wildfires; its Traffic and Transportation Management Plan to
reduce impacts on local road users; its Fugitive Dust Control Plan to reduce air
quality impacts during construction; and its Winter Construction Plan.

Equitrans would follow its project-specific Plan and Procedures, its Erosion and
Sediment Control Plans, and the PADEP Erosion and Sediment Pollution Control
Program Manual.

In addition, Equitrans would implement the measures outlined in its various resource-
specific mitigation plans filed with its application to the FERC, or included in various
supplemental filings, including its Mine Subsidence Plan to protect its pipelines while
crossing abandoned coal mine areas; its Slip Mitigation Report for reducing impacts
when crossing steep topography; its project-specific Spill Prevention Controls and
Countermeasures Plan, Preparedness, Prevention, and Contingency and Emergency
Action Plan, and Unanticipated Discovery of Contamination Plan to reduce potential
impacts on water resources; its HDD Contingency Plan to handle a failure or
inadvertent return of drilling fluid while crossing under the Monongahela River and
South Fork Tenmile Creek; its Migratory Bird Conservation Plan to minimize
impacts on bird species of concern; its Traffic and Transportation Management Plan
to reduce impacts on other local road users; its Dust Suppression Plan to reduce air
quality impacts during construction; and its Winterization Plan.

The Applicants would cross sensitive waterbodies and coldwater fisheries using dry
crossing methods during state-mandated construction windows.

The Applicants would be required to obtain permits from the COE and applicable
state resource agencies prior to crossing waterbodies and wetlands.

For the portion of the MVP within the Jefferson National Forest:

o The right-of-way would be maintained in accordance with FERC’s
Procedures, such that for the entire length of the right-of-way a 10-foot-
wide area of the corridor would be maintained in herbaceous cover and the
remainder of the corridor would be replanted according to specifications in
the POD and resource plans’ (although Mountain Valley has not
committed to these maintenance features for the permanent right-of-way,
the FS has indicated that it will require such features as part of its separate
FS permitting process);

o Mountain Valley would avoid impacts on the ANST footpath by crossing
under the ANST using a 600-foot-long conventional bore; and

7

As stated in the Procedures, trees that would be located within 15 feet of the pipeline that have roots that could
compromise the integrity of the pipeline coating may be cut and removed from the permanent right-of-way.
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o Mountain Valley would follow the measures outlined in the POD,
including the various resource-specific mitigation plans attached to the
POD as appendices and in the approved Right-of-Way Grant.

e We will complete formal consultations with the FWS under Section 7 of the
Endangered Species Act prior to allowing any construction to begin that could
adversely affect federally listed threatened or endangered species.

e We will complete the process of complying with the NHPA prior to allowing any
construction to begin that could adversely affect historic properties.

e We will provide oversight for an environmental inspection and mitigation monitoring
program to ensure compliance with all mitigation measures that become conditions of
the FERC authorizations.

In addition, we developed site-specific mitigation measures that we recommend be
included in any authorization issued by the Commission, to further reduce the environmental
impacts that would otherwise result from construction and operations of the Mountain Valley
and Equitrans’ projects. We determined that these measures are necessary to reduce the adverse
impacts associated with the projects, and in part, are basing our conclusions on implementation
of these measures. These recommended mitigation measures are presented in section 5.2 of the
final EIS.
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1.0 INTRODUCTION

The vertical line in the margin identifies text that has been modified in this final Environmental
Impact Statement (EIS) and differs materially from the corresponding text in the draft EIS.
Changes were made to address comments from cooperating agencies and other stakeholders on
the draft EIS; incorporate modifications to the projects after publication of the draft EIS; update
information included in the draft EIS; and incorporate supplemental information filed by
Mountain Valley Pipeline, LLC and Equitrans, L.P. in response to recommendations in the draft
EIS, and in response to our post-draft EIS environmental information requests. As a result of the
changes, some recommendations identified in the draft EIS are no longer applicable to the
projects and do not appear in the final EIS, while some recommendations identified in the draft
EIS have been substantively modified in the final EIS, and some new recommendations have
been added to the final EIS.

In accordance with the Natural Gas Act (NGA, Title 15 United States Code [U.S.C.] §
717), the Federal Energy Regulatory Commission (FERC or Commission) is responsible for
deciding whether to authorize the construction and operation of interstate natural gas
transmission facilities. The National Environmental Policy Act (NEPA, 42 U.S.C. § 4321 et
seq.) requires that the Commission consider the environmental impacts of a proposed project
prior to making a decision. The Commission’s natural gas program’s environmental staff has
prepared this EIS so that the FERC can comply with NEPA, and to assess the potential
environmental impacts that could result from the construction and operation of two separate, but
related, projects. One project is a proposal from Mountain Valley Pipeline, LLC (Mountain
Valley)? in Docket No. CP16-10-000; while the other project is a proposal from Equitrans, L.P.
(Equitrans)® in Docket No. CP16-13-000. Throughout this EIS, these two companies are
collectively referred to as the Applicants.

On October 23, 2015, Mountain Valley filed its formal application with the FERC in
Docket No. CP16-10-000, pursuant to section 7(c) of the NGA. Mountain Valley is seeking a
Certificate of Public Convenience and Necessity (Certificate) from the Commission authorizing
the proposed Mountain Valley Project (MVP), with facilities located in the State of West
Virginia and the Commonwealth of Virginia. The MVP would involve constructing and
operating about 303.5 miles of 42-inch-diameter pipeline; 3 compressor stations totaling about
171,600 International Organization for Standardization (ISO) horsepower (hp); 4 meter and
regulation (M&R) stations; 8 pig* launchers and receivers at 5 locations; 36 mainline block
valves (MLV); and 31 cathodic protection beds. Mountain Valley is currently proposing three

Commission staff was assisted in the preparation of this EIS by a third party environmental contractor, Cardno.

2 Mountain Valley is a joint venture between affiliates of EQT Midstream Partners, LP; NextEra Energy US Gas
Assets, LLC; WGL Midstream, Inc.; RGC Midstream, LLC; and Con Edison Gas Midstream, LLC. MVP
facilities would be operated by an affiliate of the EQT Corporation.

3 Equitrans is a limited partnership, with about 97.25 percent owned by Equitrans Investments, LLC and 2.75
percent owned by Equitrans Services, LLC, both subsidiaries of EQT Midstream Partners LP.

4 A“pig” is a device used to clean or inspect the interior of a pipeline.
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taps for the MVP: two taps to serve the Roanoke Gas Company, LLC (Roanoke Gas) and one
tap at the Webster Interconnect. The MVP includes four interconnections or tie-ins with
facilities operated by Equitrans, Columbia Gas Transmission LLC (Columbia),> and
Transcontinental Gas Pipe Line Company LLC (Transco). The MVP facilities would be
designed to transport about 2.0 million dekatherms per day (Dth/d, equivalent to about 2.0 billion
cubic feet per day [Bcf/d]) of natural gas.

Mountain Valley also requested that the Commission issue it a Blanket Certificate to
allow for the construction, operation, and abandonment of certain eligible unspecified future
facilities and related services under the Commission’s regulations at Subpart F of Title 18 Code
of Federal Regulations (CFR) Part 157, and a Blanket Certificate to allow for open access
transportation services and pre-granted abandonment approval under Subpart G of Part 284.
Mountain Valley would have to document minor future actions performed under the Blanket
Certificate program in either annual reports or as Prior Notice applications, subject to our®
environmental review in accordance with the FERC’s regulations at Part 157.206.

On October 27, 2015, Equitrans filed its formal application with the FERC in Docket No.
CP16-13-000, pursuant to Sections 7(b) and (c) of the NGA. Equitrans is seeking a Certificate
authorizing the proposed Equitrans Expansion Project (EEP), with facilities located in the
Commonwealth of Pennsylvania and the State of West Virginia. The EEP would involve
construction and operation of a total of about 7 miles of various diameter pipelines; a new 31,300
nominal hp compressor station; and 3 pig launcher and receiver sites. There would be four tap
locations and one interconnection. The EEP facilities would transport up to 400,000 Dth/d
(about 0.4 Bcf/d) of contracted firm capacity of natural gas. In addition, Equitrans proposes as
part of the EEP to abandon, by dismantlement and removal, the existing 4,800 hp Pratt
Compressor Station. The EEP would connect with the MVP at the Webster Interconnect and
Mobley Tap in Wetzel County, West Virginia. Therefore, we are conducting an environmental
analysis of both projects combined in this single comprehensive EIS, as they are related and
connected actions.

A detailed description of both projects is presented in section 2.0 of this EIS. Figures 1-1
and 1-2 provide overview maps of the MVP and the EEP, respectively.

5> Columbia Gas Transmission LLC is an affiliate of the Columbia Pipeline Group. In this EIS, all of the
Columbia Pipeline Group affiliates are referred to as “Columbia.”

& The pronouns “we,” “us,” and “our” refer to the environmental staff within the FERC’s Office of Energy
Projects, Division of Gas, Environment, and Engineering.
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1.1 BACKGROUND AND THE PRE-FILING REVIEW PROCESS

The Energy Policy Act of 2005 (EPAct) details the voluntary process by which FERC-
jurisdictional companies seeking authority under Section 7 of the NGA can participate in the
FERC’s pre-filing environmental review process. Procedures for our pre-filing environmental
review process are outlined in the FERC regulations at 18 CFR 157.21. The purpose of pre-
filing is to encourage the early involvement of stakeholders, facilitate interagency cooperation,
and identify and attempt to resolve environmental issues, including facility locations and route
alternatives, before the filing of a formal application with the Commission.

1.1.1 Mountain Valley Project

On October 27, 2014, Mountain Valley filed a request to enter into the Commission’s
pre-filing environmental process for the MVVP. The FERC granted Mountain Valley’s request on
October 31, 2014, and established pre-filing Docket No. PF15-3-000. At that time, we selected
Cardno as our third-party environmental contractor to assist us in the preparation of this EIS.’
Cardno staff also attended open houses, public meetings, reviewed Resource Reports, and
drafted environmental information request (EIR) questions.

As part of the pre-filing process, Mountain Valley initially hosted 14 public open house
meetings at various locations in West Virginia and Virginia between December 2014 and
January 2015. The purpose of the open house meetings was to inform the public about the MVP,
and for company representatives to answer questions about the location of planned facilities.
The FERC staff participated in the open house meetings and provided information about our
environmental review process. A total of about 800 people attended those 14 open house
meetings (see table 1.1-1).

On February 18, 2015, Mountain Valley filed several revisions to its planned pipeline
routing. Accordingly, Mountain Valley held two additional open house meetings in April 2015
(see table 1.1-1) to inform the public and answer questions regarding these newly developed
routes; about 200 people attended. The FERC staff also participated in these two open house
meetings.

7 Third-party contractors are selected by Commission staff and funded by Applicants. Third-party contractors
work solely under the direction of the FERC staff, who directs the scope, content, quality, and schedule of the
contractor’s work. The FERC staff independently evaluates the results of the third-party contractor’s work, and
the Commission, through its staff, bears ultimate responsibility for full compliance with the requirements of
NEPA.
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TABLE 1.1-1

Open House Locations for the Mountain Valley Project

Date Location
December 15, 2014 Hampton Inn Gretna/Alta Vista/Chatham; Gretna / VA
December 16, 2014 Harvester Performance Center; Rocky Mount / VA
December 17, 2014 Salem Civic Center; Salem / VA
December 18, 2014 Days Inn Blacksburg; Blacksburg / VA
January 12, 2015 Pearisburg Community Center; Pearisburg / VA
January 13, 2015 Lindside United Methodist Church; Lindside / WV
January 14, 2015 Summers County Courthouse; Hinton / WV
January 15, 2015 Rupert Community Center; Rupert / WV
January 20, 2105 Summersville Arena and Conference Center; Summersville / WV
January 21, 2015 Webster Springs Municipal Building; Webster Springs / WV
January 22, 2015 Burnsville Community Center; Burnsville / WV
January 26, 2015 Plantation Inn and Suites; Jane Lew / WV
January 27, 2015 Progressive Women'’s Association; Clarksburg / WV
January 28, 2015 Jacksonburg Fire Department; Jacksonburg / WV
April 6, 2015 Union Church of God; Union / WV
April 7, 2015 Craig County High School; New Castle / VA

On February 27, 2015, we sent letters to various federal and state resource agencies that
might have an interest in cooperating in the production of the EIS for the MVP.2 On April 17,
2015, the FERC issued a Notice of Intent to Prepare an Environmental Impact Statement for the
Planned Mountain Valley Pipeline Project, Request for Comments on Environmental Issues, and
Notice of Public Scoping Meetings (NOI). The NOI was published in the Federal Register and
sent to the parties on our environmental mailing list, which included federal and state resource
agencies; elected officials; environmental groups and non-governmental organizations (NGO);
Native Americans and Indian tribes; potentially affected landowners; local libraries and
newspapers; and other stakeholders who had indicated an interest in the MVP. The NOI also
announced the date, time, and location of six public scoping meetings sponsored by the FERC in
the project area (see the Public Review section 1.4 below).

The NOI contained a paragraph requesting agencies with jurisdiction or expertise to
cooperate with us in the preparation of the EIS. The United States (U.S.) Department of
Agriculture (USDA) Forest Service (FS), Jefferson National Forest; U.S. Army Corps of

8 The FERC sent letters to the Jefferson National Forest in Roanoke, Virginia; the U.S. Army Corps of Engineers
District Officers in Huntington, West Virginia, and Norfolk, Virginia; Region 3 of the U.S. Environmental
Protection Agency in Philadelphia, Pennsylvania; the Appalachian Trail Park Office of the National Park
Service in Harpers Ferry, West Virginia; the Virginia and West Virginia Field Offices of the U.S. Fish and
Wildlife Service; the Eastern Office of Pipeline and Hazardous Materials Safety Administration of the U.S.
Department of Transportation; the West Virginia Department of Environmental Protection; the West Virginia
Division of Natural Resources; the Virginia Department of Game and Inland Fisheries; and the Virginia
Department of Environmental Quality, requesting their participation as cooperating agencies.
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Engineers (COE), Huntington and Norfolk Districts; U.S. Department of the Interior (USDOI),
Bureau of Land Management (BLM); and Fish and Wildlife Service (FWS)®; U.S.
Environmental Protection Agency (EPA), Region 3; Pipeline and Hazardous Materials Safety
Administration (PHMSA) within the U.S. Department of Transportation (DOT); West Virginia
Department of Environmental Protection (WVDEP); and West Virginia Division of Natural
Resources (WVDNR) all agreed to be cooperating agencies. See section 1.3.2 below for details
on cooperating agency roles and responsibilities.

During pre-filing, Mountain Valley filed draft environmental Resource Reports to meet
the requirements of 18 CFR 380.12. Mountain Valley filed first drafts of Resource Reports 1
(Project Description) and 10 (Summary of Alternatives) on December 1, 2014. We issued an
EIR for those first draft reports on March 13, 2015. Mountain Valley filed drafts of Resource
Reports 2 through 9 and 12 in rolling submittals between March 27 and May 22, 2015.
Mountain Valley filed second drafts of Resource Reports 1 and 10 on March 27, 2015 and April
14, 2015, respectively. We issued another EIR for those draft reports on August 11, 2015.
Mountain Valley addressed many of our EIR questions in the revised Resource Reports attached
to its formal application filed with the FERC on October 23, 2015.

1.1.2 Equitrans Expansion Project

Equitrans requested to use our pre-filing review process on April 1, 2015. The FERC
accepted that request on April 9, 2015, and assigned the EEP pre-filing Docket No. PF15-22-
000. We stated that the analysis of the EEP would be included in the EIS for the MVP, and
indicated that Cardno would also serve as our third-party environmental contractor for the EEP.

On May 20, 2015 and May 21, 2015, Equitrans hosted two open house meetings for its
planned project.’® Cardno staff, representing the FERC, participated in the EEP open house
meetings. An estimated total of 40 people attended these two meetings.

On August 11, 2015, the FERC issued a Notice of Intent to Prepare an Environmental
Impact Statement for the Planned Equitrans Expansion Project, and Request for Comments on
Environmental Issues and opened a scoping period to solicit comments and environmental
concerns regarding Equitrans’ planned project. This scoping period ended on September 14,
2015.

Equitrans filed its first draft Resource Reports 1 and 10 on May 15, 2015. The FERC
issued an EIR for these first draft reports on July 2, 2015. Equitrans filed all other draft
Resource Reports, including second drafts of Resource Reports 1 and 10, on July 10, 24, 27, and
31, 2015. The FERC issued a second EIR for the EEP on September 28, 2015. Equitrans
addressed many of our EIR questions in the revised Resource Reports attached to its formal
application filed with the FERC on October 27, 2015.

®  The West Virginia field office of the FWS became a cooperating agency on January 10, 2017, following
issuance of the draft EIS.

10 Equitrans held two open house meetings at the Forward Township Municipal Office on May 20, 2015 and at the
Jefferson Volunteer Fire Company on May 21, 2015.
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1.2 PURPOSE AND NEED OF THE PROJECTS

The Council on Environmental Quality’s (CEQ) regulations for implementing NEPA at
40 CFR 1502.13 recommends that an EIS should briefly address the underlying purpose and
need for a project. In general, as described by the Applicants, the purpose of both the MVP and
the EEP is to transport natural gas produced in the Appalachian Basin to markets in the
Northeast, Mid-Atlantic, and Southeastern United States. Specifically, the MVP would deliver
the identified gas volumes (2 Bcf/d) to five contracted shippers via a pooling point at Transco
Station 165 in Pittsylvania County, Virginia; while the EEP would deliver contracted volumes of
0.4 Bcf/d (with potential for an additional 0.2 Bcf/d) to various end users via a connection with
the MVP in Wetzel County, West Virginia. Further details are presented below.

During scoping and the draft EIS comment period, we received comments asserting that
the purpose of the MVP is to export natural gas overseas as liquefied natural gas (LNG).!! As
explained by the FERC staff at the public scoping meetings, there is nothing in the record to
support that contention. Mountain Valley states in its application that it did not design its
facilities to transport natural gas to an LNG export terminal. The nearest LNG export terminal to
the terminus of the MVP pipeline at the inland Transco Station 165 would be the existing Cove
Point LNG terminal on the Chesapeake Bay in Calvert County, Maryland about 190 miles away.
There is no direct connection from the Transco Station 165 to the Cove Point terminal.
Mountain Valley stated that it does not intend to seek permission to export natural gas overseas
as LNG from either the U.S. Department of Energy or the FERC.

1.2.1 Mountain Valley Project

In its formal application with the FERC, Mountain Valley explained that historically the
Mid-Atlantic and Southeastern United States have been supplied with natural gas from the Gulf
Coast. Recently, Gulf Coast supplies have been declining, while Mid-Atlantic and Southeastern
market demands have been growing. In the Southeast, many electric generating utilities are
switching from a fuel source of coal to natural gas (EIA, 2015). In addition, the population of
the East Coast is expected to rise in the future. At the same time, natural gas production from
shale formations in the Appalachian Basin has been increasing; from 2 Bcf/d in 2010 to 15 Bcf/d
in 2014. According to Mountain Valley, the MVP would alleviate some of the constraints on
this natural gas production by adding infrastructure to transport lower-priced natural gas from the
Appalachian Basin to industrial users and power generators in the Mid-Atlantic and Southeastern
United States, as well as to local distribution companies (LDC). The terminus for the MVP
pipeline at Transco Station 165 is the existing pooling point for Zone 5 on Transco’s system and
a gas trading hub for the Mid-Atlantic market. Along its route, the MVP pipeline would also be
tapped to supply natural gas to Roanoke Gas, an LDC serving southwestern Virginia and a
partner in the MVP.

11 See, for example, the written comments of Paul Washburn dated November 9, 2014 (accession number
20141110-5077) Carl Zipper dated May 3, 2015 (accession number 20150504-5046), and Blue Ridge
Environmental Defense League dated December 22, 2016 (accession number 20161222-5404), and the oral
comments of Sidney Johnson and Barbara Rea at the public scoping meeting held at Lindside, West Virginia on
May 4, 2015 (accession number 20150504-4003).
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1.2.2 Equitrans Expansion Project

According to Equitrans, the EEP would provide additional volumes of firm capacity of
natural gas to be transported north-south on its existing system. The creation of expansion
capacity on Equitrans’ system would allow shippers to transport natural gas produced in the
Appalachian Basin to markets in the Northeast, Mid-Atlantic, and Southeastern United States,
mainly through an interconnection with the MVP. However, the EEP would also interconnect
with the existing systems of Texas Eastern Transmission, LP (Texas Eastern); Dominion
Transmission, Inc. (Dominion); and Columbia. End users could include LDCs, industry, and
electric power generators. Equitrans stated that the EEP would increase system reliability,
efficiency, and operational flexibility for its customers.

1.2.3 Project Need

During scoping and the draft EIS comment period, we received comments questioning
the need for the MVP on the grounds that it would not directly benefit the citizens of West
Virginia and Virginia, and stating that pipeline construction and operation would be a burden on
affected landowners.'> Some individuals suggested that there is no need for additional volumes
of natural gas in the region,® and advocated for increased development of renewable resources
to replace the MVP.* In this EIS, we partly address these comments in either the Alternatives
section (see section 3) or in the Socioeconomics section (see section 4.9). Above, we note that in
fact the MVP would provide additional volumes of natural gas to local consumers, as Mountain
Valley would have two taps for Roanoke Gas, an LDC serving communities in southwest
Virginia. However, this EIS is not a decision document, and it does not address in detail the
need or public benefits of either the MVP or the EEP. The Commission will more fully explain
its opinions on project benefits and need in its Orders for the MVP and the EEP.*°

Under Section 7(c) of the NGA, the Commission determines whether interstate natural
gas transportation facilities are in the public convenience and necessity and, if so, grants a
Certificate to construct and operate them. The Commission bases its decisions on technical
competence, financing, rates, market demand, gas supply, environmental impact, long-term
feasibility, and other issues concerning a proposed project. The Commission has developed a

12 See, for examples, the March 6, 2015 written comment of Beth Covington (accession number 20150306-0027),
and the oral statements by Virginia Wise at the May 5, 2015 public meeting in Elliston, Virginia (accession
number 20150520-4002) and Sandy Arthur at the public meeting in Chatham, Virginia (accession number
20150611-4003). See also the December 21, 2016 written comments of the EPA (accession number 20161221-
5087).

13 See the comments of Cathy Kunkel and Tom Sanzillo filed on September 12, 2016 (accession number
20160912-0036).

14 See, for examples, the June 4, 2015 written comment of Christy Mackie (accession number 20150604 -5066),
the May 31, 2015 written comment of Nancy Schimmel (accession number 20150601-5207), the April 15, 2015
written comment of Christopher Swan (accession number 20150415-5215), and the December 18, 2016 written
comment of the Sierra Club (accession number 20161223-0010).

15 The Commission issues an Order either approving or denying the projects.
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“Certificate Policy Statement™'® that established criteria for determining whether there is a need
for a proposed project and whether the proposed project would serve the public interest.

Section 7(b) of the NGA specifies that no natural gas company shall abandon any portion
of its facilities subject to the Commission’s jurisdiction without the Commission first finding that
the abandonment will not negatively affect the present or future public convenience and
necessity.

1.2.3.1 Mountain Valley Project

From June 12 to July 10, 2014, Mountain Valley held a non-binding open season for firm
transportation capacity on its planned pipeline. A binding open season was held from September
2 to October 21, 2014, after which Mountain Valley executed long-term precedent agreements
with four shippers for 2 Bef/d of natural gas firm transportation capacity. On January 27, 2016,
Mountain Valley informed the FERC that it executed another long-term precedent agreement
with a fifth shipper.l” Therefore, the project now has five shippers and is fully subscribed (see
table 1.2-1).

TABLE 1.2-1

Shippers for the Mountain Valley Project

Capacity
Shipper (Dth/d)

EQT Energy, LLC 1,290,000
WGL Midstream, Inc. 200,000
Roanoke Gas Company 10,000
USG Properties Marcellus Holdings, LLC 250,000
Consolidated Edison Company of New York, Inc. 250,000

Total 2,000,000

1.2.3.2 Equitrans Expansion Project

From March 5 to March 20, 2015, Equitrans held a non-binding open season for natural
gas firm transportation on its system. Ultimately, it signed a long-term precedent agreement with
a single shipper (EQT Energy, LLC) for 400,000 Dth/d of firm transportation service.®

16 See Certification of New Interstate Natural Gas Pipeline Facilities, 88 FERC {61,227 (1999), clarified in 90
FERC {61,128, and further clarified in 92 61,094 (2000).

17 Mountain Valley filed copies of the precedent agreements in its application to the FERC and on January 27,
2016. The original four shippers were EQT Energy, LLC; Roanoke Gas Company; USG Properties Marcellus
Holdings, LLC; and WGL Midstream, Inc. The fifth shipper is Consolidated Edison Company of New York,
Inc., which committed to 250,000 Dth/d, while USG Properties Marcellus Holdings agreed to reduce its firm
capacity commitment from 500,000 Dth/d to 250,000 Dth/d.

18 A copy of the precedent agreement for the EEP is attached to Equitrans’ application to the FERC.
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1.3 PURPOSE AND SCOPE OF THIS EIS
Our principal purposes in preparing this EIS are to:

e identify and assess potential impacts on the natural and human environment that
would result from the construction and operation of the proposed projects;

e describe and evaluate reasonable alternatives to the proposed projects that would
avoid or minimize adverse impacts on locations of specific environmental resources;

e recommend mitigation measures, as necessary, that could be implemented by the
Applicants to reduce impacts on specific environmental resources; and

e encourage and facilitate involvement by the public and interested agencies in the
environmental review process.

The EIS is organized into five main sections: 1) Introduction, 2) Description of the
Proposed Action, 3) Alternatives, 4) Environmental Analysis, and 5) Conclusions and
Recommendations. In section 3 we compare the environmental impacts associated with
constructing and operating facilities at the locations proposed by the Applicants with a range of
alternatives, including the no-action alternative, system alternatives, route alternatives, and
aboveground facility location alternatives. In section 4 we present our environmental analysis
for various resource areas such as geology; soils; water resources and wetlands; vegetation; fish
and wildlife; threatened, endangered, and other special status species; land use, recreation, and
visual resources; socioeconomics, including environmental justice; cultural resources; air quality
and noise; reliability and safety; and cumulative impacts. Within each resource discussion, we
describe the affected environment as it currently exists and address the environmental
consequences associated with the construction and operation of the MVP and the EEP. We also
evaluate any Applicant-proposed measures that would reduce impacts on specific resources, and
present any additional recommendations we have to further reduce resource impacts. Section 5
summarizes our overall conclusions and presents all our recommended mitigation measures.

Below we discuss the scope of the actions of the FERC and cooperating agencies in the
analysis of the proposed projects.

1.3.1 Federal Energy Regulatory Commission

Originally known as the Federal Power Commission when first created by Congress in
1920, the agency was reorganized and renamed the FERC under the administration of President
Jimmy Carter. The FERC is an independent federal regulatory agency'® that regulates the
interstate transportation of natural gas, among other industries, in accordance with the NGA of
1938 as amended.

The FERC is responsible for authorizing interstate natural gas transmission facilities, as
specified in Section 311(e)(1) of EPAct and the NGA. Pursuant to EPAct Section 313(b)(1), the

19 The decision makers at the agency are five Commissioners (at full contingent) appointed by the President and
confirmed by the Senate. The decisions of the Commission cannot be challenged by the President or Congress,
but may be reviewed in federal court.
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FERC is the lead federal agency for the coordination of all applicable federal authorizations.
Thus, the FERC is the lead federal agency for preparation of this EIS to comply with NEPA, as
described in the CEQ’s regulations at 40 CFR 1501.5 and in keeping with our May 2002
Interagency Agreement with other federal agencies.?°

As the lead federal agency, we prepared this EIS to assess the environmental impacts that
could result from constructing and operating the MVP and the EEP. This document was
prepared in compliance with the requirements of the CEQ’s regulations at 40 CFR 1500-1508,
and the FERC’s regulations for implementing NEPA at 18 CFR 380. As applicable, this EIS is
also intended to fulfill the cooperating federal agencies obligations under NEPA (see section
1.3.2 below) and to support subsequent conclusions and decisions made by the Commission and
the cooperating agencies.

The Commission will consider the findings contained herein, as well as non-
environmental issues, in its review of Mountain Valley’s and Equitrans’ applications. The
identification of environmental impacts related to the construction and operation of the projects,
and the mitigation of those impacts, as disclosed in this EIS, would be components of the
Commission’s decision-making process. The Commission would issue its decision in an Order.
If the projects are approved, the Commission would issue a Certificate to Mountain Valley and
Equitrans. The Commission may accept the applications in whole or in part, and can attach
engineering and environmental conditions to the Order that would be enforceable actions to
assure that the proper mitigation measures are implemented prior to a project going into service.
Further, the Applicants would be required to implement the construction procedures and
mitigation measures proposed in their filings with the FERC, unless specifically modified by
other Certificate conditions.

1.3.2 Cooperating Agencies

The BLM, COE, EPA, FS, FWS, DOT, WVDEP, and WVDNR are all cooperating
agencies, as defined in 40 CFR 1501.6, for the development of this final EIS. The FS, COE,
BLM, FWS, EPA, and DOT are cooperating in a manner consistent with the May 2002
Interagency Agreement with the FERC. The scope of the actions of the individual cooperating
agencies with regards to the review of the projects are further summarized below.

A cooperating agency has jurisdiction by law over part of a project and/or has special
expertise with respect to environmental issues. Cooperating agencies play a role in the
environmental analyses of these projects and assist in developing mitigation plans or other
measures. They participate in the NEPA process by reviewing the applications and related
materials, and by reviewing administrative drafts of the overall EIS or the specific portions
related to agency permitting or special expertise. The various cooperating agencies anticipate

20 May 2002 Interagency Agreement on Early Coordination of Required Environmental and Historic Preservation
Reviews Conducted in Conjunction With the Issuance of Authorizations to Construct and Operate Interstate
Natural Gas Pipelines Certificated by the Federal Energy Regulatory Commission, signed by the FERC,
Advisory Council on Historic Preservation, CEQ, USDA, U.S. Department of the Army, U.S. Department of
Commerce, U.S. Department of Energy, EPA, USDOI, and DOT.

Introduction 1-12



adopting this EIS, pursuant to 40 CFR 1506.3(c), to support their decisions in issuing their own
permits, licenses, or authorizations for the projects.

We recognize that the cooperating agencies will use the information and analysis
contained in this EIS in reaching their own independent conclusions regarding the environmental
impacts of the projects on the lands and resources they administer. Nothing in this EIS should be
read to affect the ability of another agency to reach a conclusion or impose a requirement that is
different from that recommended by the Commission staff. Additionally, nothing in this EIS
should be read to affect in any way an agency’s authority to monitor, enforce, or modify any
requirement it imposes on the Applicants within its jurisdiction. Other regulatory agencies also
may include their own terms and conditions or stipulations as part of their permits or approvals.
While there would be jurisdictional differences between the FERC’s and other agencies’
conditions, the FERC’s post-Certificate monitoring program for the MVP and the EEP would
address all environmental or construction-related conditions or other permit requirements placed
on Mountain Valley and Equitrans by the regulatory agencies.

1.3.2.1 U.S. Department of Agriculture - Forest Service

The FS is a civilian federal agency within the USDA, and can trace its roots back to 1876
when Congress assigned the Office of Special Agent within the USDA the responsibility of
assessing the quality of forests in the country. With the Forest Reserve Act of 1891, Congress
established the process for designating western public domain lands that later became National
Forests. In 1905, President Theodore Roosevelt established the FS to provide quality water and
timber for the nation’s benefit, and transferred the care of the National Forests to the new
agency. The Weeks Act of 1911 authorized the FS to purchase privately owned lands in the
eastern United States for the protection of water supplies and navigable rivers.

In 1936, President Franklin Roosevelt established the Jefferson National Forest in
southwestern Virginia from lands that formerly belonged to the Natural Bridge National Forest
(created in 1916). In 1995, the Jefferson National Forest was administratively combined with the
George Washington National Forest (established in 1932) in west central Virginia. Together the
Jefferson National Forest and the George Washington National Forest (GWJeff) are nearly 1.8
million acres, with the Forest Supervisor’s Office located in Roanoke, Virginia. The GWJeff are
a part of the Southern Region (Region 8) of the FS, headquartered in Atlanta, Georgia.

The GWJeff are two of 154 National Forests and 20 national grasslands in 44 states and
Puerto Rico. Itis the responsibility of the FS to manage the National Forests for multiple uses of
resources such as water, forage, wildlife, wood, recreation, minerals, and wilderness; and to
provide products and benefits to benefit the American people while ensuring the productivity of
the land and protecting the quality of the environment.

The mission of the FS is to sustain the health, diversity, and productivity of the nation’s
forests and grasslands to meet the needs of present and future generations. The agency carries
out this mission through four main activities: international assistance in forest management;
domestic community assistance to help protect and manage non-federal forest lands; forestry
research; and the protection and management of National Forest System (NFS) lands.
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The MVP pipeline route would cross about 3.5 miles of the Jefferson National Forest in
Monroe County, West Virginia and Giles and Montgomery Counties, Virginia. The proposed
pipeline route would cross Peters Mountain between mileposts (MP) 196.2 and 197.8 (1.6 miles),
Sinking Creek Mountain between MPs 218.5 and 219.4 (0.9 mile), and Brush Mountain between
MPs 219.8 and 220.8 (1 mile). Table 1.3-1 identifies construction and operation impacts of the
project in the Jefferson National Forest. There are no significant aboveground facilities (such as
compressor stations, M&R stations, or MLVs) proposed by Mountain Valley within the Jefferson
National Forest, although there would be minor appurtenances that include test stations and line
markers, which would be entirely contained within the operational right-of-way as required by
PHMSA safety regulations.

TABLE 1.3-1

Land Requirements for the Mountain Valley Project in the
Jefferson National Forest

Land Required for Land Required for
Facility Construction (acres) Operation (acres)
Pipeline a/ 50.8 21.3
Additional temporary workspaces (ATWS) 0.8 0.0
Access roads b/ 31.1 20.4
Totals 82.7 41.7
al Acreage based on 125-foot-wide construction right-of-way and 50-foot-wide permanent right-of-way. Does not account for
reduced workspace in sensitive areas.
b/ Access roads are existing Jefferson National Forest roads. No construction of additional access roads is proposed.

In November 2014, Mountain Valley submitted its Application for Transportation and
Utility Systems and Facilities on Federal Lands (SF-299) to the FS, to allow for environmental
surveys of the proposed crossing of the National Forest. On May 8, 2015, the FS issued a one-
year temporary special use permit for Mountain Valley to conduct surveys within the Jefferson
National Forest. On April 29, 2016, the FS issued another temporary special use permit for
Mountain Valley to continue survey activities within the Forest.

In February 2016, Mountain Valley notified the FERC that the MVP would cross
federally owned lands managed separately by both the FS (as part of the Jefferson National
Forest) and the COE (as part of Weston and Gauley Bridge Turnpike Trail). Under the Mineral
Leasing Act (MLA, 30 U.S.C. 185 et seq.), the BLM is the federal agency responsible for issuing
Right-of-Way Grants for natural gas pipelines across federal lands under the jurisdiction of the
BLM or under the jurisdiction of two or more federal agencies. Therefore, the BLM would be
responsible for the issuance of a Right-of-Way Grant to Mountain Valley for a pipeline easement
over federal lands, dependent on concurrence from the FS and the COE. Additional mitigation
may be required as a result of the Right-of-Way Grant.

Mountain Valley submitted its Right-of-Way Grant application to the BLM and FS on
April 5, 2016, to cross federal lands. An updated form SF-299 Right-of-Way Grant Application
was submitted to the BLM and FS in March 2017. The decision for a Right-of-Way Grant across
federal lands would be documented in a Record of Decision (ROD) issued by the BLM.
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FS land management planning requirements were established by the National Forest
Management Act and regulations at 36 CFR 219. These laws and regulations require a Forest-
specific, multi-year Land and Resource Management Plan (LRMP). The LRMP for the Jefferson
National Forest was first developed in 1985, and revised in 2004. All projects or activities
within a National Forest must be consistent with the governing LRMP, pursuant to 36 CFR
219.15. Additionally, all projects or activities within a National Forest must be approved using
the NEPA process.

The FS has determined that the MVP, as proposed, would not be consistent with certain
plan components of the Jefferson National Forest LRMP. If the FS decides to concur with a
Right-of-Way Grant for crossing the Jefferson National Forest, the FS would be required to
amend the Jefferson National Forest LRMP. The FS intends to adopt this EIS in its assessment
of potential amendments to its LRMP that would then make the MVP pipeline a conforming use
of the Jefferson National Forest LRMP (additional detail is in section 4.8 of this EIS). The FS
would issue its own ROD for these amendments to its LRMP using the analysis from this EIS.
This would be a separate action from the issuance of the ROD for the Right-of-Way Grant issued
by the BLM for crossing the Jefferson National Forest. The LRMP amendments proposed are in
accordance to 36 CFR 219 (2012 version) regulations.

One of the many partnerships that the FS participates in for the management of certain
NFS lands is the unique cooperative management system partnership for the Appalachian
National Scenic Trail (ANST). The ANST, first envisioned in 1921 and first completed as a
footpath through 14 states in 1937, became the first National Scenic Trail in the United States
with the passage of the National Trails System Act (NTSA) in 1968. This federal law designates
the entire 2,190-mile ANST as a National Scenic Trail; designates the National Park Service
(NPS) as the lead federal agency for the administration of the entire ANST; recognizes the rights
of the other federal and state public land managers whose lands are crossed by the ANST; and
requires the consistent cooperative management of the unique ANST resource by the NPS;
working formally with the non-profit Appalachian Trail Conservancy (ATC), with ATC-
affiliated local clubs, and with all the public land managing agencies that the ANST traverses —
notably and specifically, the FS. More of the ANST is on FS lands than any of more than 75
other public land ownerships trail-wide.

1-15 Introduction



Both the NPS and FS have acquired private lands in the name of the U.S. government
specifically for the protection of the ANST. In the vicinity of the MVP proposed route, because
of the location of the official proclamation boundary of the Jefferson National Forest, the NPS
and FS have each separately acquired several land parcels since 1978. Under the authority of
NTSA, ongoing management of the NPS-acquired parcels in this area has been administratively
transferred to the FS through a Memorandum of Agreement (MOA). The NPS retains only those
specific rights and responsibilities for these NPS-acquired transfer lands that are expressly
reserved in the MOA, which includes any future authorization of oil or gas pipeline crossings.
Otherwise, these NPS-acquired transfer lands are subject exclusively to FS regulations and
management authority under the terms of the MOA and are in all other respects NFS lands for
the duration of the MOA. NPS-acquired transfer lands near the MVP are shown on figure 1-3
and labeled as “National Park Service Land.” Although the entire ANST is a unit of the NPS,
lands acquired by the FS for the ANST under the authority of the NTSA are solely NFS lands
and subject exclusively to FS regulations and management authority. Since the NPS has stated
that it does not have the authority to grant oil or gas pipeline authorizations across NPS-acquired
ANST lands, this difference is a factor in the MVP route crossing the ANST on FS-acquired
lands.

After issuance of the draft EIS, the FS GWJeff office filed several letters into the FERC
docket regarding the MVP (table 1.3-2).

1.3.2.2 U.S. Army Corps of Engineers

The U.S. Army separated out the COE in 1802. While originally tasked to construct
military installations, the COE evolved into a builder of federal dams and waterways for flood
control. With the River and Harbors Appropriation Act of 1899, commonly known as the Rivers
and Harbors Act (RHA, 33 U.S.C. § 403), Congress gave the COE the power to control
obstructions to navigation. Under Section 404 of the Federal Water Pollution Control Act
Amendments of 1972 (later incorporated into the Clean Water Act [CWA] 33 U.S.C. § 1344) the
COE was given authority over the discharge of dredged or fill materials into the Waters of the
United States.

The MVP would cross three COE Districts, including the Huntington District, Pittsburgh
District, and Norfolk District. The EEP would cross two COE Districts, including the
Huntington District and Pittsburgh District. The MVP pipeline route would cross about 60 feet
of the Weston and Gauley Bridge Turnpike Trail, owned in fee by the COE, in Braxton County,
West Virginia.

In a May 5, 2015 letter to the FERC, the Norfolk District agreed to be a cooperating
agency in the production of this EIS. On March 18, 2015, the Huntington District also agreed to
be a cooperating agency. As a cooperating agency, the COE may adopt this EIS for the purposes
of exercising its regulatory authorities.
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TABLE 1.3-2

Forest Service Letters Filed with the FERC for the Mountain Valley Project

File Date a/

Accession
Number

After the Issuance of the Draft Environmental Impact Statement

October 25, 2016

November 15, 2016
November 16, 2016
December 12, 2016
December 15, 2016
December 20, 2016
December 20, 2016

January 11, 2017

February 27, 2017

March 6, 2017

March 10, 2017

March 20, 2017
March 24, 2017

20161025-5044
20161115-5013
20161116-5006
20161212-5205
20161215-5127
20161221-5287
20161221-5281

20170111-5072
20170227-5074
20170306-5054

20170310-5283

20170320-5222
20170324-5024

FS requested site-specific designs for high hazard stabilization
FS submitted comments on the Plan of Development (POD)
FS data request for MVP

FS requested additional information about visual analyses

FS recommendations for seeding mixes

FS data request for MVP

FS provided comments on the draft EIS

FS requested that Mountain Valley survey property boundaries in the
Jefferson National Forest

FS requested information regarding the Visual Impact Analysis (VIA)
FS submitted information regarding the location of the ANST

FS commented on Mountain Valley’s responses to the FERC’s January
26, 2017 EIR

FS submitted tree and shrub planting guidelines for pipeline rights of
way and associated disturbances in the national forests

FS comments on FAST-41

April 3, 2017 20170403-5058 FS comments Mountain Valley’s additional VIA

FS commented on Mountain Valley’s Soil Report for the Jefferson
April 17, 2017 20170417-5289  National Forest
April 17, 2017 20170417-5285  FS provides boundaries of FS lands
April 21, 2017 20170421-5236  Status of cultural resource surveys on Jefferson National Forest

FS comments on Mountain Valley’s Biological Evaluation for the
April 24, 2017 20170424-5112 Jefferson National Forest

FS comments on maps and figures showing NFS lands in the vicinity of
April 24, 2017 20170424-5122  Peters Mountain which were developed using incorrect ownership data

FS reviewed Mountain Valley’s revised contingency plans for crossing
April 25, 2017 20170425-5353  the ANST

Requesting reports from Mountain Valley on Management Indicator
April 25, 2017 20170425-5356  Species (MIS) and Locally Rare Species

FS commented on Mountain Valley’s hydrologic analysis of
April 26, 2017 20170426-5200 sedimentation for the Jefferson National Forest

FS request for evaluation of potential effects of herbicide use and topsoil
April 27, 2017 20170427-5433  segregation on species occurring within the Jefferson National Forest
May 3, 2017 20170503-5005  FS comments Mountain Valley’s revised VIA
May 15, 2017 20170515-5039  FS comments Mountain Valley’s POD for the Jefferson National Forest
al Includes letters filed following issuance of the draft EIS.
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Mountain Valley filed its permit applications with the Pittsburgh, Huntington, and
Norfolk Districts of the COE in February 2016. Mountain Valley updated these applications in
February and March 2017. Equitrans stated that it filed applications under Section 404 of the
CWA and Section 10 of the RHA with the Pittsburgh and Huntington Districts of the COE on
November 25, 2015 followed by a joint permit in June 2016. Equitrans filed copies of its COE
permit applications with the FERC on July 14, 2016.

The COE’s regulations for permits under Section 10 of the RHA can be found at 33 CFR
322, while regulations for permits under Section 404 of the CWA are at 33 CFR 323, and
processing of permits is at 33 CFR 325. Once the COE determines a permit application to be
complete, it would issue a public notice. The COE notice is not the same as the FERC NOI.
However, comments received by the COE in response to its notice should be submitted or
summarized in a filing with the FERC, as the Commission is the keeper of the consolidated
record for the proceedings in accordance with EPAct Section 313(d).

As an element of its review, the COE must consider whether the proposed projects
represent the least environmentally damaging practicable alternative pursuant to the CWA
Section 404(b)(1) guidelines. The term practicable means available and capable of being done
after taking into consideration cost, existing technology, and logistics in light of the overall
purpose of the projects.

In June 2005, the FERC and the COE entered into a Memorandum of Understanding
(MOU) that specified that the FERC, as lead federal agency, would be responsible for
determining the purpose and need of a project for the NEPA document and the Commission’s
authorization; and further, that the COE would give deference, to the maximum extent allowed
by law, to the range of alternatives that FERC determines to be appropriate for a project.
Although the COE should exercise its independent judgment while carrying out its regulatory
responsibilities, it should give deference, to the maximum extent allowed by law, to the FERC’s
determinations of project purpose, need, and alternatives.?

The District Engineer cannot make a decision on a permit application until the
requirements of NEPA are fulfilled. After the publication of an EIS, the COE permit decision
can be issued as a ROD. In communications with FERC staff, representatives of the COE
indicated that individual COE Districts would not finalize their permit processes for the MVP
and EEP until after the FERC has documented completion of the National Historic Preservation
Act (NHPA) Section 106 and Endangered Species Act (ESA) Section 7 consultations.?

2L Memorandum of Understanding between the U.S. Army Corps of Engineers and the Federal Energy Regulatory
Commission Supplementing the Interagency Agreement on Early Coordination of Required Environmental and
Historic Preservation Reviews Conducted in Conjunction with the Issuance of Authorizations to Construct and
Operate Interstate Natural Gas Pipelines Certificated by the Federal Energy Regulatory Commission, executed
30 June 2005.

221 November 2016 letter from K. Bumgardner Chief Real Estate Division COE Huntington District, to K. Bose,
Secretary of FERC (accession number 20161107-0096). 20 October 2016 letter from J. Frye, Chief Western
Virginia Regulatory Section COE Norfolk District, to K. Brose, Secretary of FERC (accession number
20161027-0011). 1 March 2017 emails from J. Shaffer, Senior Regulatory Specialist COE Pittsburgh District,
and C. Carson, Regulatory Project Manager COE Huntington District to FERC staff.
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The Huntington District of the COE provided the FERC with its comments about
potential MVP impacts on the Burnsville Lake Project in a letter dated November 1, 2016. In a
letter dated October 20, 2016 from the Norfolk District of the COE, the FERC was designated as
the lead federal agency for consultations under Section 106 of the NHPA and Section 7 of the
ESA for the MVP on behalf of the COE, in keeping with the 2002 Interagency Agreement.

1.3.2.3 U.S. Bureau of Land Management

In 1812, Congress created the General Land Office within the Department of Treasury to
oversee federal lands. The U.S. Grazing Service was created by the Taylor Grazing Act of 1934
to manage federal rangelands. In 1946, the Grazing Service was merged with the General Land
Office, to create the BLM within the USDOI. The BLM lacked a unified legislative mandate
until the passage of the Federal Land Policy and Management Act (FLPMA) by Congress in
1976. The FLPMA stated that federal lands should be managed for multiple uses. Today, the
BLM oversees more than 245 million acres of public lands. The BLM can authorize the leasing
of federal lands for the selected extraction of resources under the MLA of 1920.

In February 2016, Mountain Valley notified the FERC that the MVP would cross
federally owned lands managed separately by both the FS (as part of the Jefferson National
Forest) and the COE (as part of the Weston and Gauley Bridge Turnpike Trail). Pursuant to the
MLA, and in accordance with 43 CFR 2880, the BLM is the federal agency responsible for
issuing Right-of-Way Grants for natural gas pipelines across federal lands under the jurisdiction
of the BLM or under the jurisdiction of two or more federal agencies. Mountain Valley has
applied to the BLM for a Right-of-Way Grant to cross lands managed by the FS and the COE.
Thus, the BLM agreed to be a cooperating agency.

The BLM will consider whether to issue a Right-of-Way Grant that provides terms and
conditions for construction and operation of the MVP on federal lands in accordance with 43
CFR 2880 and relevant BLM manual and handbook direction. For example, the BLM would
seek to ensure that any grant protects the natural resources associated with federal lands and
adjacent lands and prevents unnecessary or undue degradation to public lands. In making a
decision whether to issue a Right-of-way Grant for the MVP, the BLM would consider several
factors including this EIS, conformance with the FS LRMP, and impacts on resources and
programs. Following adoption of this EIS and receipt of concurrence from the FS and COE, the
BLM would issue a ROD that documents the decision whether to grant, grant with conditions, or
deny the Temporary Use Permit and the Right-of-Way Grant to Mountain Valley.

The BLM, FS, and COE are also using this EIS process to identify specific stipulations
(including design features and mitigation measures) related to resources within their respective
jurisdictions for inclusion in the Right-of-Way Grant. Mountain Valley submitted a Right-of-
Way Grant application to the BLM on April 5, 2016, and filed a copy with the FERC on April 8,
2016. It updated its form SF-299 Right-of-Way Application in March 2017. Mountain Valley’s
Right-of-Way Grant application to the BLM included a Plan of Development (POD). The POD
is a detailed description of the proposed action on federally administered lands and facilities and
would be made a part of the Right-of-Way Grant. The POD includes attachments that were
developed in cooperation with the FS and the COE that are individual plans detailing Mountain
Valley’s proposed method for construction and operation of the pipeline, mitigation measures,
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stipulations, and other specific standards that would apply on federal lands. On June 24, 2016,
Mountain Valley filed with the FERC its revised POD. The POD was further revised and
resubmitted with the FERC, BLM, and FS on March 23, 2017. The POD may be further refined
in the future based on reviews by the BLM, FS, and COE.

After the issuance of our draft EIS, the Eastern States Office of the BLM provided
comments on the MVP to the FERC in letters dated October 4 and November 30, 2016. On
December 22, 2016, the Office of the Secretary of the USDOI provided BLM’s comments on the
draft EIS. Copies of these letters are included in appendix AA of this final EIS.

1.3.2.4 U.S. Fish and Wildlife Service

The FWS was legislatively created by the passage of the Fish and Wildlife Act of 1956
(70 Stat. 1119). The mission of the FWS is to conserve, protect, and enhance, fish, wildlife, and
plants and their habitats. Towards that goal, the FWS works to enforce federal wildlife laws,
protect endangered species, manage migratory birds, conserve habitats including wetlands, and
restore fisheries. The FWS cares for about 150 million acres in more than 500 National Wildlife
Refuges.

The FERC, as the lead federal agency for the MVP and the EEP, is required to consult
with the FWS to determine whether any federally listed or proposed endangered or threatened
species or their designated critical habitats would be affected by the projects. Based on
consultations with the FWS and findings of project-related effects on specific listed species or
their habitats, the FERC staff must prepare a biological assessment (BA) to identify the nature
and extent of adverse impacts, and to recommend measures that would avoid, reduce, or mitigate
impacts on habitats and/or species. The consultation process under Section 7 of the ESA is
outlined in regulations at 50 CFR 402. The ESA is further discussed in sections 1.5.1.4 and 4.7
of this EIS.

In addition, the FWS has statutory authority and responsibilities for enforcing the
Migratory Bird Treaty Act (MBTA), the Fish and Wildlife Improvement Act, and the Fish and
Wildlife Act. The FWS may issue permits under the MBTA in accordance with 50 CFR 21. On
March 30, 2011, the FERC and the FWS entered into an MOU regarding compliance with the
MBTA. The MBTA is further discussed in sections 1.5.1.5 and 4.5 of this EIS. The FWS also
has the authority to issue permits under the Bald and Golden Eagle Protection Act (BGEPA), in
accordance with regulations at 50 CFR 22. The BGEPA is further discussed in sections 1.5.1.1
and 4.5 of this EIS.

The West Virginia Field Office of the FWS requested and we accepted its participation as
a cooperating agency in the production of the final EIS for the MVP. Both the Virginia and
West Virginia Field Office of the FWS reviewed the Applicants’ second draft BA, and provided
comments to the FERC staff. Additional information regarding the BA can be found in section
4.7.
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1.3.2.5 U.S. Environmental Protection Agency

Established in 1970, the EPA is an independent federal agency responsible for protecting
human health and safeguarding the natural environment. The EPA has responsibilities under
NEPA, the Clean Air Act (CAA, 42 U.S.C. 7401 et seq.), and the CWA. The EPA shares
responsibility for administering and enforcing Section 404 of the CWA with the COE, and has
authority to veto the COE permit decisions.

The EPA has delegated water quality certification, under Section 401 of the CWA, to the
jurisdiction of individual state agencies. The EPA may assume Section 401 authority if no state
program exists, if the state program is not functioning adequately, or at the request of the state.
The EPA also oversees the issuance of a National Pollutant Discharge Elimination System
(NPDES) permit by the state agency, under Section 402 of the CWA, for point-source discharge
of water used for hydrostatic testing of pipelines into waterbodies.

The EPA has jurisdictional authority under the CAA to control air pollution by
developing and enforcing rules and regulations for all entities that emit toxic substances into the
air. Under this authority, the EPA has developed regulations for major sources of air pollution,
and has delegated the authority to implement these regulations to state and local agencies. State
and local agencies are allowed to develop and implement their own regulations for non-major
sources of air pollutants. The EPA also establishes general conformity applicability thresholds
that a federal agency can utilize to determine whether a specific action requires a general
conformity assessment.

In addition to its permitting responsibilities, the EPA is required under Section 309 of the
CAA to review and publicly comment on the environmental impacts of major federal actions,
including actions that are the subject of draft and final EISs, and is responsible for implementing
certain procedural provisions of NEPA (e.g., publishing Notices of Availability of the draft and
final EISs in the Federal Register) to establish statutory timeframes for the environmental review
process.

Region 3 of the EPA agreed to be a cooperating agency in the production of this EIS
(letter to the FERC dated April 13, 2015). The EPA indicated it could assist the FERC with
compliance with NEPA, assess compliance with the CWA, and provide technical assistance for
the analysis of alternatives, environmental justice, and cumulative impacts.

On June 16, 2015, EPA Region 3 provided comments to the FERC in response to the
NOI for the MVP. Among other issues, the EPA made recommendations that the EIS address
the Section 401 and 404 CWA permitting processes, wetland conversions, karst terrain,
hydrostatic testing of the pipeline, biological resources, environmental justice, and air quality.
On December 12, 2016, the EPA provided its comments on the draft EIS to the FERC. A copy
of that letter is reproduced in appendix AA of this final EIS.
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1.3.2.6 U.S. Department of Transportation — Pipeline and Hazardous
Materials Safety Administration

PHMSA was created under the Norman Y. Mineta Research and Special Programs
Improvement Act of 2004 as an agency under the DOT. PHMSA is responsible for advancing
the safe transportation of natural gas, petroleum, and other hazardous materials by pipeline
through the development and enforcement of pipeline safety regulations pursuant to 49 U.S.C.
601. Included in PHMSA'’s authority is the development and enforcement of regulations and
standards related to the design, construction, operation, and maintenance of natural gas pipelines,
under the Natural Gas Pipeline Safety Act (49 U.S.C. 1671 et seq.). Accordingly, the Applicants
must design, construct, operate, and maintain their natural gas pipeline facilities in compliance
with the pipeline safety standards, which are contained in 49 CFR 192.

The DOT agreed to be a cooperating agency in the production of this EIS (letter to the
FERC dated March 26, 2015). The Eastern Region Community Liaison Services (CLS)
managers reviewed the EIS text as it pertains to pipeline safety to ensure that the information
contained within does not violate or contradict the federal pipeline safety regulations. A CLS
representative made presentations at three of the FERC’s public scoping meetings for the MVP
held from May 11 - 13, 2015.

1.3.2.7 West Virginia Department of Environmental Protection

The WVDEP is a state agency responsible for implementing and enforcing West
Virginia’s environmental regulations with respect to managing the state’s air, land, and water
resources. The Division of Water and Waste Management’s (DWWM) mission is to preserve,
protect, and enhance the state’s watersheds for the benefit and safety of all its citizens through
implementation of programs controlling hazardous waste, solid waste, and surface and
groundwater pollution, from any source. The DWWM may grant, grant with conditions, waive,
or deny a Water Quality Certificate application under Section 401 of the CWA and operates in
accordance with 47CSR5A. Section 401 Water Quality Certification (WQC) is required for each
permit or license issued by a federal agency to ensure that projects will not violate the state’s
water quality standards or stream designated uses. WVDEP-DWWM issued a Conditional WQC
for MVP on March 23, 2017 depending upon the terms of the FERC Certificate which, as part of
the Special Conditions of the Conditional WQC, MVP is to supply to WVDEP-DWWM no later
than 10 days after the issuance of the FERC Certificate.

The WVDEP’s Division of Air Quality implements the permit program established under
the West Virginia’s Air Pollution Control Act. Major sources are primarily permitted under the
new source review rules found at 45CSR14 and 45CSR19. Under 45CSR30, the Division issues
Operating Permits for Title V of the CAA.

In a letter to the FERC dated March 31, 2015, the WVDEP agreed to be a cooperating
agency in the development of this EIS. In addition to serving as a regulatory role for the
proposed project, the WVDEP has requested to be a cooperating agency in order to lend
experience and insight concerning environmental impacts relative to this type of activity, and to
provide recommendations on assessment, minimization, and mitigation of potential
environmental impacts.
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1.3.2.8 West Virginia Division of Natural Resources

The statutory mission of the WVDNR is to provide and administer a long-range
comprehensive program for the exploration, conservation, development, protection, enjoyment,
and use of the natural resources of the State of West Virginia. The Division is composed of
Wildlife Resources, Parks and Forests, Law Enforcement Sections and the Office of Lands and
Streams.

Under State Code 820-2-1, “It is declared to be the public policy of the State of West
Virginia that the wildlife resources of this state shall be protected for the use and enjoyment of
all the citizens of the State. All species of wildlife shall be maintained for values which may be
either intrinsic or ecological or of benefit to man. Such benefits shall include (1) hunting,
fishing, and other diversified recreational uses; (2) economic contributions in the best interests of
the people of this state and (3) scientific and educational uses.”

The Wildlife Resources Section (WRS) of the WVDNR s responsible for management of
the state’s wildlife resources. The primary objective of the WRS is to maintain and perpetuate
fish and wildlife at levels compatible with the available habitat while providing maximum
opportunities for recreation, research, and education. The WRS is comprised of Game
Management, Fisheries, Wildlife Diversity, Technical Support, and Environmental Coordination
Units.

The WRS Environmental Coordination Unit reviews numerous projects that potentially
impact wildlife, fisheries, and their respective habitats. Primary concerns are road construction,
stream alteration, hydropower projects, power line rights-of-way, gas line construction, oil/gas
well sites, surface mines, and other construction projects. In numerous cases, recommendations
have been made to alter projects, thus reducing detrimental impacts on wildlife and fisheries.
The Technical Support unit provides Geographic Information System (GIS) and computer
support to all biologists in the agency. The WVDNR is currently discussing Mountain Valley’s
proposal to mitigate for forest fragmentation as mentioned in section 4.4.

Currently, the Game Management Unit conducts management activities on 105 Wildlife
Management Areas (WMA) and 8 State Forests totaling 1,415,839 acres. The MVP pipeline
route would cross a small segment of the Burnsville Lake WMA, as further discussed in section
4.8. Black bear, white-tailed deer, and wild turkey are some of the most important hunted game
species. Impacts on property managed by the WRS may be subject to review by the USDOI
FWS for concurrence under the authority established in 50 CFR 80.

Fisheries management programs are designed to provide a variety of fishing opportunities
and experiences for the enjoyment of anglers. These programs consist of efforts focused on
warmwater species (e.g., walleye and channel catfish), and coldwater species (e.g., trout), that
are stocked in rivers, lakes, reservoirs, and streams throughout the state. Research, stocking,
public access development, regulations, and outreach combined with habitat protection,
improvement, and restoration form the foundation of management of the state’s fishery
resources.

Introduction 1-24



The Wildlife Diversity and Natural Heritage Program is responsible for those species
listed by the federal government as threatened or endangered, and nongame wildlife, nongame
fish, mussels, birds, and their habitats. It also administers outreach programs and provides vital
assessment information.

The State Parks and Forests Section promotes conservation by preserving and protecting
natural areas of unique or exceptional scenic, scientific, cultural, archaeological, or historical
significance and to provide outdoor recreational opportunities for the citizens of this state and its
visitors. The system is composed of 35 parks, 7 forests, 5 WMAs, the Greenbrier River Trail,
and North Bend Rail Trail.

The Office of Lands and Streams (OLS) preserves, protects, and enhances the State’s title
to its recreation lands. Currently, the WVDNR holds title to the beds of the state’s rivers, creeks,
and streams totaling some 34,000 miles or some 5,000 named waterways in the state. The OLS
grants right-of-entry letters to governmental agencies, companies, and individuals to conduct
construction activities in the state’s rivers, creeks, and streams as well as right-of-way licenses
for pipelines, underground or underwater cables, and overhead power and telephone lines
crossing the state’s waterways.

The Law Enforcement Section is responsible for the prompt, orderly, and effective
enforcement of all laws of Chapter 20, Code of West Virginia, and rules promulgated under that
authority. Of primary importance is the protection of West Virginia’s wildlife to the degree that
they are not endangered by unlawful activities.

In a letter to the FERC dated March 12, 2015, the WRS of the WVDNR agreed to be a
cooperating agency in the development of this EIS.

1.3.3 Out-of-Scope Issues

During scoping and the draft EIS comment period, we received comments that raised
issues that are outside the scope of this EIS. For example, some commenters requested that the
FERC combine a number of both jurisdictional and non-jurisdictional pipeline projects proposed,
or in the early planning stage, to be located in West Virginia or Virginia into a single
“programmatic” E1S.2> However, there is no Commission plan or program for the development
of natural gas infrastructure.?* The FERC’s review and approval of individual projects under the
NGA does not constitute a coordinated federal program. In a previous case, the Commission
stated that it “does not direct the development of the gas industry’s infrastructure, either on a
broad regional basis, or in the design of specific projects.”? Nor does the FERC engage in
regional planning exercises that would result in the selection of one project over another.?

23 See, for examples, the June 16, 2015 letters from the Nature Conservancy (accession number 20150617-5045),
the Appalachian Mountain Advocates (accession number 20150617-5044), and the December 22, 2106 letter
from Roanoke County (accession number 20161222-5459).

2 Texas Eastern Transmission, LP, 149 FERC { 61,259, at PP 38-47 (2014); Columbia Gas Transmission, LLC,
149 FERC 1 61,255 (2014).

% Texas Eastern Transmission, LP & Algonquin Gas Transmission, LLC (2012) 141 FERC § 61,043, page 25.
% 124 FERC § 61,257, Section D, pages 29-30.
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Rather, the Commission acts on individual applications filed by entities proposing to construct
interstate natural gas pipelines.

Companies select the location of their proposed facilities based on market forces and
other factors, and the Commission staff analyzes the environmental impacts of construction and
operation of those facilities at the locations selected by the applicants, and of an appropriate
range of alternatives. However, under cumulative impacts in section 4.13 of this EIS, we
consider other projects that may be built during the same timeframe as the MVP and the EEP
within the same area of geographic scope.

We received comments suggesting that the MVP would lead to additional exploration and
production of natural gas in the Marcellus shale region. According to some, this increased or
“induced” production would correspondently result in more hydraulic drilling or “fracking.”?’
The FERC does not regulate activities associated with the exploration and production of natural
gas, including fracking. Those activities are regulated by individual states. While we know
generally that natural gas is produced in the Appalachian Basin, there is no reasonable way to
determine the exact wells providing gas transported in the MVP and the EEP pipelines, nor is
there a reasonable way to identify the well-specific exploration and production methods used to
obtain those gas supplies.?®

Because a natural gas transportation project is proposed before the FERC, it is not likely
that it would lead to additional drilling and production. In fact, the opposite causal relationship
is more likely, i.e., once production begins in an area, shippers or end users will support the
development of a pipeline to move the natural gas to markets. In past proceedings, the
Commission concluded that the environmental effects resulting from natural gas production are
not reasonably foreseeable or causally-related to the proposed pipeline projects.?® Therefore,
induced or additional natural gas production is not a “reasonably foreseeable” indirect effect
resulting from the proposed MVP and the EEP, and this topic need not be addressed in this EIS
except as a potential cumulative impact.

Some comments were of an administrative nature. There were requests to hold more
public scoping meetings, and requests to extend the scoping period.*® Our NOI for the MVP
announced six public scoping meetings that were held in West Virginia and Virginia, in the
vicinity of the proposed MVP pipeline route. Additional public sessions were held in November
2016 at seven locations in the project area to take verbal comments on this draft EIS. In

27 See, for examples, the June 16, 2015 letters from the Appalachian Mountain Advocates (accession number
20150617-5044) and the Chesapeake Climate Action Network (accession number 20150616-5356), and the
April 1, 2015 letter from Cari Cohen (accession number 20150407-0014).

2 The Commission addressed this issue in its Order Granting Section 3 Authorization to Sabine in Docket No.
CP11-72-000 (139 FERC 1 61,039 [2012], IV, pages 31-33).

2 Central New York Qil and Gas Co., LLC, 137 FERC 161,121, at PP 81-101 (2011), Order on Rehearing 138
FERC 161,104, at PP 33-49 (2012), Petition for Review Dismissed sub nom. Coalition for Responsible Growth
v. FERC, 485 Fed. Appx. 472, 474-75 (2012) (unpublished opinion).

30 See, for examples, the April 22, 2015 letter from David Werner (accession number 20150422-5189) and the
April 26, 2015 letter from Pat Leonard (accession number 20150427-5049).
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response to the draft EIS issued in September 2016, we received comments about the format of
those public sessions, that we respond to below and in appendix AA.

The public scoping meetings and draft EIS comment session locations were fairly evenly
spaced apart and selected within reasonable driving distance for most citizens in the project area,
given facility and staff constraints. The format for the sessions to take comments on the draft
EIS allowed staff to accept an expanded number of comments within the available timeframes.
Transcripts of the meetings and sessions were placed in the public file for these dockets.

Our NOI for the MVP established a 60-day scoping period that concluded on July 16,
2015. Our NOI for the EEP established a 35-day scoping period that ended on September 14,
2015. Our Notice of Availability for the draft EIS established a 90-day comment period, ending
December 22, 2016. In addition, we allowed landowners along route modifications filed in
October 2016 up until February 21, 2017 to comment on the new alignments. We continued to
consider comments received up until the time we drafted this final EIS. All comments filed with
the FERC about the MVP and EEP are part of the consolidated record for these proceedings.
The Commission will take the entire record into account prior to making its decision whether or
not to authorize the projects.

A number of commenters object to the Applicants’ potential use of eminent domain (if
the projects are certificated by the Commission).>> The Commission urges applicants to reach
mutual agreements with landowners, and eminent domain should only be used as a last resort. In
cases where agreements between a company and a landowner cannot be reached, compensation
for an easement would be determined by local courts, not by the FERC or the Applicants. The
topic of property rights is briefly discussed in this EIS under Socioeconomics (see section 4.9).

1.4 PUBLIC REVIEW

Prior to and during the pre-filing process, the Applicants contacted federal, state, and
local governmental agencies to inform them about their respective projects and discuss project-
specific issues. The Applicants also contacted affected landowners, to inform them about the
projects, and to obtain permission to perform environmental surveys. Each company also
developed a public participation plan (Public, Stakeholder, and Agency Participation Plan for the
MVP and Public Participation Plan for the EEP) to facilitate stakeholder communications and
make information available to the public and regulatory agencies.®> These public participation
plans established a single point of contact within each company for the public or agencies to call
or e-mail with questions or concerns; a publicly accessible website with information about their

31 See, for examples, the March 16, 2015 letter from Anita Bevins (accession number 20150317-5004), the April
1, 2015 letter from Frankie Garman (accession number 20150406-0063), the verbal comments of lan Reily,
Kate Dunnagan, and Brache Rauchle from the May 7, 2015 public meeting at Chatham, Virginia (accession
number 20150611-4003) and the September 19, 2016 letter from Nancy Bouldin (accession number 20160919-
5042).

32 Mountain Valley’s public participation plan was filed with its October 27, 2014 request to the FERC to initiate
the pre-filing review process. Equitrans’ public participation plan was filed with its April 1, 2015 request to the
FERC to initiate our pre-filing review.
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projects (including maps) and project status; and regular newsletter mailings for affected
landowners and other interested parties.

On April 17, 2015, the FERC issued an NOI that described the planned MVP; requested
comments from the public; and announced the time and location of public scoping comment
meetings. The NOI was sent to 2,846 parties, including federal, state, and local government
agencies; elected officials; environmental groups and NGOs; Native Americans and Indian
tribes; affected landowners; local libraries and newspapers; and other stakeholders who had
indicated an interest in the MVVP. The NOI was also published in the Federal Register on April
28, 2015.3 Issuance of the NOI opened a 60-day formal scoping period that ended June 16,
2015.

The FERC sponsored six public scoping meetings in the project area during the formal
scoping period to provide the public with the opportunity to comment orally on the MVP. The
scoping meetings were held in Lindside, West Virginia on May 4, 2015; Ellison, Virginia on
May 5, 2015; Chatham, Virginia on May 7, 2015; Pine Grove, West Virginia on May 11, 2015;
Weston, West Virginia on May 12, 2015; and Summersville, West Virginia on May 13, 2015.
Approximately 650 people in total attended the public scoping meetings. A total of 169
attendees provided oral comments at the meetings. Transcripts of each scoping meeting were
placed into the FERC’s public record for the MVP and are available for viewing electronically
through the Internet.®*

In addition to our formal notices, on March 25, 2015 and April 11, 2016, we issued
Project Update brochures for the MVP to provide stakeholders current information on the
FERC’s environmental review process. The brochures were sent to all parties on our
environmental mailing list.

On August 11, 2015, the FERC issued an NOI for the EEP. The NOI stated that
Commission staff would evaluate the EEP jointly with the MVP in a single comprehensive EIS
because the two projects are interconnected. The EEP NOI was sent to 575 parties and was
published in the Federal Register on August 17, 2015.%° Issuance of the EEP NOI opened a 35-
day formal scoping period for filing written comments on the EEP that closed on September 14,
2015. We received a total of five comments in response to the EEP NOI.

During the pre-filing period, the FERC staff visited the project area and inspected
portions of the MVP route, by automobile on public roads, and by use of a helicopter flyover of
the portion in Virginia. In addition, the FERC staff attended a meeting with representatives of
Mountain Valley, the FS, the NPS, and the ATC at the headquarters office of the GWJeff in
Roanoke, Virginia on April 8, 2015. On May 6, 2015, the FERC staff met with representatives

3 80 FR 23535 (2015).

3 To access the public record for this proceeding, go to the FERC’s Internet website (http://www.ferc.gov), click
on “Documents & Filings” and select the “eLibrary” feature. Click on “General Search” from the eLibrary
menu and enter the docket number excluding the last three digits in the field (i.e., PF15-3, PF15-22, CP16-10,
or CP16-13). Select an appropriate data range.

% 80 FR 49217 (2015).
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of the Red Sulphur Public Service District and the Town of Union at the district office in
Peterstown, West Virginia. Notes summarizing these meetings were placed into the FERC’s
public record for the proceeding.®

During the pre-filing periods, FERC staff participated in conference calls on an
approximately bi-weekly basis with representatives from Mountain Valley and Equitrans and
federal and state cooperating governmental agencies to discuss the projects’ progress and issues.
Summaries of the telephone calls were placed in the public record. After the filing of Mountain
Valley and Equitrans’ applications with the FERC, company representatives were barred from
the bi-weekly calls because of the FERC’s ex-parte rules, although the cooperating agencies
continued to participate.

On November 5, 2015, the FERC issued a combined Notice of Application announcing
that Mountain Valley had filed its formal application for the MVP on October 23, 2015, and
Equitrans had filed its formal application for the EEP on October 27, 2015. Our notice stated
there are two ways to become involved in the Commission’s review of the projects. One way is
to become an intervenor, or party to the proceeding. This is a legal position that carries certain
rights and responsibilities, and gives parties legal standing to request a rehearing and challenge a
Commission decision in court. The second way to participate is to file comments with the
Secretary of the Commission (Secretary). A person does not have to become an intervenor to
have their comments considered. However, filing of comments does not make the person a party
to the proceeding. The comment period to respond to the Notice of Application closed on
November 27, 2015. Between the filing of Mountain Valley’s application, and the end of the
Notice of Application comment period, 220 parties filed for intervenor status for the MVP. For
the same period, 21 parties filed for intervenor status for the EEP.

From the time we accepted Mountain Valley’s request to start the pre-filing process on
October 31, 2014 to April 16, 2015, we received 597 comments on the record about the MVP.
The issuance of our NOI for the MVP on April 17, 2015, marked the start of the official scoping
period. During the official scoping period, from April 17 to June 16, 2015, we received 964
comment letters. This includes 2 letters from members of Congress; 11 letters from federal
agencies; 1 letter from an Indian tribe; 8 letters from state agencies; 25 letters from county
governments; 1 letter from a local government; 56 letters from NGOs; 175 letters from affected
landowners; and 685 letters from the general public. These counts do not include the 393 form
letters we received. After the close of scoping up until June 16, 2016 (when we started
production of the draft EIS), we received an additional 428 comment letters.

From the time we accepted Equitrans’ request to start the pre-filing process on April 9,
2015, to August 10, 2015, we received three comments regarding the EEP. The issuance of our
NOI for the EEP on August 11, 2015 marked the start of the official scoping period. During the
official scoping period, from August 11 to September 14, 2015, we received five comments.
This includes two letters from state agencies; one letter from an NGO; one letter from an affected

3% See filings on April 17, 2015 in accession number 20150420-0013, and on May 21, 2015 in accession number
20150521-0009.
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landowner, and one letter from the general public. For the EEP, we received 17 letters after the
close of the pre-filing period up until the time we started production of the draft EIS.

Table 1.4-1 lists the environmental topics raised in comments received on the projects
during the scoping period. The most common comments were on socioeconomic topics.

Our draft EIS was issued on September 16, 2016, and sent to about 4,400 parties on our
environmental mailing list.” Our Notice of Availability for the draft EIS was filed with the EPA
and published in the Federal Register. *® Among other things, it disclosed a 90-day period for
the public to comment on the draft EIS, ending December 22, 2016, and explained how
electronic or written comments could be filed with the Commission. It also listed the dates,
times, and locations of seven public sessions to take verbal comments on the draft EIS. These
sessions were held in Weston, West Virginia and Chatham, Virginia on November 1, 2016;
Summersville, West Virginia and Rocky Mount, Virginia on November 2, 2016; Peterstown,
West Virginia and Roanoke, Virginia on November 3, 2016; and Coal Center, Pennsylvania on
November 9, 2016. In total, 261 people presented verbal comments at the sessions. Transcripts
of the comments were placed into the public record of these proceedings, through the FERC’s
eLibrary system.>® We have reprinted the transcripts in appendix AA of this final EIS, and
included staff responses to individual comments.

Between the issuance of our draft EIS on September 16, 2016 and the end of the
comment period on December 22, 2016 we received 1,237 written individual letters or electronic
filings commenting on the draft EIS or about the projects, not including repeats and petitions.
Those letters included 3 from elected officials, 17 from federal government agencies, 3 from
state agencies, 16 from local governments, 115 from companies and NGOs, and 1,083 from
members of the public. In table 1.4-2 we list topics raised in comments on the draft EIS. All
comments received by the end of the comment period, whether verbal, electronic, or written (not
including repeats or petitions) are reprinted in appendix AA of this final EIS, together with staff
responses.

Comments received after December 22, 2016 are still part of the consolidated record for
this proceeding. From December 23, 2016, up until the time staff completed writing the draft of
the final EIS, on May 11, 2017, we received 275 additional comment letters either in writing or
electronically, that can be viewed on eLibrary, not counting repeats, form letters, and petitions.
In general, late comment letters reiterated concerns presented by stakeholders throughout our
review process and are consistent with the topics summarized in table 1.4-2. To the extent
possible, we have generally addressed the environmental issues raised after December 22, 2016
in the narrative text of this final EIS, topically under specific resources discussed in section 4.

37 Appendix A of the draft EIS contained our distribution list.
% 81 FR 66268 (2016).

39 See the filings on November 3 (accession number 20161103-4005) and November 16, 2016 (accession number
20161116-4001).
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TABLE 1.4-1

Issues Identified During the Scoping Process a/

Issues

EIS Section
Addressing Issue

Percentage of all
Comments Received b/

General
Project purpose and need
Coordination of NEPA reviews by cooperating agencies
Pre-filing process
Compliance with environmental permits
Right-of-way width
Depth of cover
Non-jurisdictional facilities
Timeframes and project schedules
Future project expansion
Mitigation measures
Production of natural gas from the Marcellus Shale
Exportation of natural gas
Alternatives
No-action alternative
Energy conservation
Non-gas energy alternatives
Consideration of renewable energy alternatives
Use of other natural gas systems

Consideration of alternative routes to avoid populated
areas and sensitive resources

Geology
Potential for seismic activity (earthquakes)
Impacts from landslides
Impacts from blasting
Impacts due to construction in karst terrain
Soils
Erosion and sediment control
Contaminated soils
Soil compaction

4
1.2
13.2
1.1
1.5
1.5
242
2.2
14,25
2.7
4.0
1.3.3,4.13
1.2
4 3.0
3.1
3.0
3.0
3.0
3.3
3.3,34,35

9 4.1
4.1.1.5,4.1.2.3
4.1.15,4.1.2.4
4.1.1.6,4.1.2.7
4.1.15,4.1.25

(included in Geology) 4.2
4.2.1,4.2.2
4.2.1.3,4.2.2.2
4.2.2
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TABLE 1.4-1 (continued)

Issues Identified During the Scoping Process a/

Percentage of all EIS Section
Issues Comments Received b/ Addressing Issue

Water Quality and Aquatic Resources 11 43,47
Storage of hazardous materials 4.3
Impacts on groundwater and drinking water supplies 43.1
Dewatering methods 24,431
Waterbody crossings 4.3.2
Impacts of horizontal directional drill crossings 4.3.2
Impacts on the pipeline from a flood event 43.2
Impacts on fishery resources 4.6

Wetlands (included in Water and 4.3.3

Aquatic resources)

Impacts on wetlands 4.3.3

Vegetation 8 4.4
Impacts on forest 44.15
Revegetation of areas cleared during construction 4.4.2
Plans for invasive species control 4413

Wwildlife 6 4.5
Compliance with the Migratory Bird Treaty Act 45.3
Impacts on wildlife from forest fragmentation/forest edge 441,458
effect

Special Status Species 4 4.7
Agency coordination and requirements 47.1.1
Evaluation of potential impacts on threatened or 47.1,4.7.2
endangered species and their habitat

Land Use 7 4.8
Impacts on future development plans 2.7,48.15
Eminent domain and compensation process 48.2.2
Compatibility with federally and state-owned lands 48.1.6,4.8.24
Impacts on existing residences and structures during 48.15,48.2.2
construction and operation
Impacts on recreational and special interest areas 48.1.6,48.24
Visual impacts of cleared rights-of-way & aboveground 4.8.1.10,4.8.25
facilities
Impacts on landowners from removal of lands from 48.1,4.8.2
conservation programs with potential tax implications
Impacts on transportation infrastructure (roads, 49.15,49.25
highways, railroads)
Increased impacts on landowners from trespassers 4.8.2
Impacts due to crossing of the Appalachian National 48.1,4.8.2

Scenic Trail, the Jefferson National Forest, and the Blue
Ridge Parkway
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TABLE 1.4-1 (continued)

Issues Identified During the Scoping Process a/

Percentage of all EIS Section
Issues Comments Received b/ Addressing Issue

Socioeconomics 12 4.9
Employment opportunities for local contractors and 49.1.6,49.27
laborers and increased tax revenues
Impacts on community public safety resources 49.1.3.,49.23
Traffic impacts 49.1.5,4.9.25
Impacts on environmental justice communities 49.1.8,4.9.2.8
Impacts on homes, businesses, and land values 49.1.6,4.9.2.6
Impacts on mortgage rates 49.1.6,49.2.6
Impacts on ability to obtain and afford homeowner’s 49.1.6,49.2.6
insurance
Impacts on tourism 49.14,49.2.4

Cultural Resources 6 4.10
Tribal consultations 4.10.1
Impacts on culturally and historically significant 4.10.2
properties

Air Quality 3 411.1
Consistency with the emissions limits and standards 411.1
Impacts on air quality 4111
Greenhouse gas emissions 4111
Radon 4.11.1.4
Impacts from crossing lands containing uranium 41.1.4

Noise (included in Air 4.11.2

Quality)

Potential noise impacts on residences 4.11.2

Reliability and Safety 8 412
Emergency response 4.12.1
Remote detection of pipeline leaks 412.1
Safety and reliability of constructing and maintaining the 4.12.1
pipeline
Pip_eline damage from accidental third-party or terrorist 4.12.2
actions

Cumulative Impacts 3 4.13
Analysis of cumulative impacts 4.13.1

al Based on non-form letters filed during the formal scoping period from April 17, 2015 through June 16, 2015 for the MVP

and from August 11, 2015 to September 14, 2015 for the EEP.
b/ Percentages will not sum to 100 percent because most letters include more than one category
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TABLE 1.4-2
Issues Identified in Comments on the Draft Environmental Impact Statement
Percentage of all Final EIS Section
Issues Comments Received a/  Addressing Issue
General 9
Project purpose and need 1.2
No benefits to community Appendix AA
Need 1.2
Programmatic EIS 133
Coordination of NEPA reviews by cooperating agencies 1.3.2
Compliance with environmental permits 15
Right-of-way width 15
Depth of cover 2.4.2
Non-jurisdictional facilities 2.2
Timeframes and project schedules 14,25
Future project expansion 2.7
Mitigation measures 4.0
Production of natural gas from the Marcellus Shale 1.3.3,4.13
Impacts from hydraulic fracturing 133
Exportation of natural gas 1.2
Lack of existing 42-inch natural gas pipelines Appendix AA
500-foot-wide right-of-way on FS lands 15
Amendments to the LRMP for Jefferson National Forest 1.3.2
Amendments to the FMP 1.3.2
Criticism of the draft EIS Comment Sessions 1.4
Criticism of the draft EIS comment period 1.4
Financial responsibility Appendix AA
Alternatives 4 3.0
No-action alternative 3.1
Energy conservation 3.0
Non-gas energy alternatives 3.0
Consideration of renewable energy alternatives 3.0
Use of other natural gas systems 3.3
Consideration of alternative routes to avoid populated 3.3,34,35
areas and sensitive resources
Hybrid 1A Alternative 3.5
Mount Tabor Variation and the Slussers Chapel 3.5.17
Conservation Site Avoidance
Synapse Report 3.0
Geology 10 4.1
Potential for seismic activity (earthquakes) 41.15,4.1.2.3
Impacts from landslides 4.1.15,4.1.2.4
Impacts from blasting 41.1.6,4.1.2.7
Impacts due to construction in karst terrain 41.1.5,4.1.25
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TABLE 1.4-2 (continued)

Issues Identified in Comments on the Draft Environmental Impact Statement

Issues

Final EIS Section

Percentage a/ Addressing Issue

Soils

Erosion and sediment controls
Contaminated soils
Soil compaction

Water Quality and Aquatic Resources
Storage of hazardous materials
Comprehensive hydrogeological study needed
Impacts on groundwater and drinking water supplies
Identification of drinking water sources
Inadequate consideration of Dr. Kastning’s report
Dewatering methods
Waterbody crossings
Sedimentation and turbidity from waterbody crossings
Scour analysis
Impacts of horizontal directional drill crossings
Impacts on the pipeline from a flood event
Impacts from hydrostatic testing
Impacts on fishery resources

Wetlands

Impacts on wetlands
Permanent fill of wetlands
Vegetation
Impacts on forest
Revegetation of areas cleared during construction
Mitigation for forest removal missing
Plans for invasive species control
Herbicide/Pesticide use
Wildlife
Compliance with the Migratory Bird Treaty Act

Impacts on wildlife from forest fragmentation/forest
edge effect

Special Status Species
Agency coordination and requirements

Evaluation of potential impacts on threatened or
endangered species and their habitat

Land Use
Impacts on future development plans
Eminent domain and compensation process

(included in 4.2
Geology)

421,422
4213,4222
422
12 43,47
4.3
Appendix AA
431
431
431,432
24,431
4.3.2
Appendix AA
4322
432
432
4.3.2
4.6

(included in Water 4.3.3
and Aquatic
Resources)

4.3.3
4.3.3
7 4.4
44.15
442
4.4.2
4413
41.2.5
6 4.5
453
441,458

2 4.7
47.1.1
47.1,4.7.2

6 4.8
2.7,48.15
48.2.2
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TABLE 1.4-2 (continued)
Issues Identified in Comments on the Draft Environmental Impact Statement
Final EIS Section
Issues Percentage a/ Addressing Issue
Compatibility with federally and state-owned lands 48.1.6,48.2.4
Impacts on existing residences and structures during 48.15,4.8.2.2
construction and operation
Impacts on recreational and special interest areas 48.1.6,48.24
Visual impacts of cleared rights-of-way & aboveground 4.8.1.10,4.8.2.5
facilities
Visual impacts on the Appalachian National Scenic Trail 4.8.1.10,4.8.2.5
and Blue Ridge Parkway
Impacts on transportation infrastructure (roads, 49.15,49.25
highways, railroads)
Increased impacts on landowners from trespassers 4.8.2
Impacts due to crossing of the Appalachian National 4.8.1,4.8.2
Scenic Trail, the Jefferson National Forest, and the Blue
Ridge Parkway
Impacts from access roads 48.1.2,49.15
Impacts on Brush Mountain Inventoried Roadless Area 4.8.1.6,4.8.2.4
Impacts on Brush Mountain Wilderness Area 4.8.1.6,4.8.2.4
Socioeconomics 4.9
Employment opportunities for local contractors and 49.1.6,4.9.2.7
laborers and increased tax revenues
Impacts on community public safety resources 49.1.3.,49.2.3
Traffic impacts 49.1.5,4.9.25
Road repairs 49.25
Impacts on environmental justice communities 49.1.8,4.9.2.8
Impacts on homes, businesses, and land values 49.1.6,4.9.2.6
Impacts on mortgage rates 4.9.1.6,49.2.6
Impacts on ability to obtain and afford homeowner’s 49.1.6,49.2.6
insurance
Impacts on tourism 49.1.4,49.2.4
KeyLog report 49.2
Cultural Resources 4.10
Tribal consultations 4.10.1
Impacts on culturally and historically significant 4.10.2
properties
Consulting party status 4.10.2
Cultural attachment 4.10.8
Air Quality 411.1
Consistency with the emissions limits and standards 411.1
Impacts on air quality 411.1
Greenhouse gas emissions 411.1
Climate change 4.11.1,4.13.2.7
Lifecycle Emissions 4.13.2.7
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TABLE 1.4-2 (continued)
Issues Identified in Comments on the Draft Environmental Impact Statement
Final EIS Section
Issues Percentage a/ Addressing Issue
Radon 4.11.1.4
Impacts from crossing lands containing uranium 41.1.4
Impacts from dust 411.1.3
Social cost of carbon Appendix AA
Noise (included in Air 411.2
Quality)
Potential noise impacts on residences 411.2
Reliability and Safety 7 4.12
Emergency response 4.12.1
Remote detection of pipeline leaks 412.1
Safety and reliability of constructing and maintaining the 4121
pipeline
Pipeline damage from accidental third-party or terrorist 4.12.2
actions
Cumulative Impacts 3 4.13
Analysis of cumulative impacts 4.13.1
Cumulative impacts on ANST 4.13.25
Induced development of natural gas production Appendix AA
al Percentages will not sum to 100 percent because most letters include more than one category

On October 14, 2016, Mountain Valley filed a number of minor pipeline route
modifications to address FERC recommendations in the draft EIS, landowner requests, and
engineering issues. Those pipeline route modifications totaled about 67 miles, and affected
about 45 new landowners. On October 20, 2016, Mountain Valley notified the FERC that it had
sent letters dated October 14, 2016 to those 45 newly affected landowners informing them about
the MVP. On January 17, 2017, the FERC issued letters to the 45 newly affected landowners
along the route modifications, informing them about our environmental review process,
explaining that their mailing addresses were now placed into our environmental mailing list, and
they would receive future FERC issuances including copies of the final EIS. We also provided
them an opportunity to comment on the route modifications, with a new comment period that
extended until February 21, 2017.

In response to our January 17, 2017 letter, we received comments from three landowners
affected by the October 14, 2016 route modifications. Issues raised included the crossing of the
Pulaski fault, and Mill Creek along the Mount Tabor Variation adopted by Mountain Valley into
its proposed route on October 14, 2016.%° Issues related to seismic zones are addressed in section
4.1 (Geology) of this EIS and waterbodies are discussed in section 4.3. Concerns were also
raised about karst features along both the October 2015 application route and the Mount Tabor

40 Accession number 29170221-5129.

1-37 Introduction



Variation. We address Kkarst terrain in section 4.1 of this EIS and related groundwater and
surface water resources are discussed in section 4.3.

This final EIS is being mailed to federal, state, and local agencies; elected officials;
Native American tribes; newspapers; public libraries; intervenors; and other interested parties
(i.e., affected landowners, miscellaneous individuals, and environmental groups), and will be
filed with the EPA for issuance of a formal public notice of availability in the Federal Register.
In accordance with CEQ’s regulations implementing NEPA, no agency decision on a proposed
action may be made until 30 days after the EPA publishes a notice of availability for a final EIS.
However, the CEQ regulations provide an exception to this rule when an agency decision is
subject to a formal internal process that allows other agencies or the public to make their views
known. In such cases, the agency decision may be made at the same time the notice of the final
EIS is published, allowing both periods to run concurrently. Should the Commission issue
Mountain Valley and Equitrans Certificates for their respective actions, it would be subject to a
30-day rehearing period. Therefore, the Commission could issue its decision concurrently with
issuance of the final EIS.

1.5 PERMITS, APPROVALS, AND REGULATORY REQUIREMENTS
1.5.1 Federal Laws Other than the National Environmental Policy Act

The FERC and the other federal agencies that must make a decision on the MVP and the
EEP are required to comply with numerous federal statutes in addition to NEPA, including the
BGEPA, CAA, CWA, ESA, MBTA, NHPA, NTSA, RHA, and the Wilderness Act. Each of
these statutes has been taken into account in the preparation of this EIS, as discussed below.

1.5.1.1 Bald Eagle and Golden Eagle Protection Act

The Bald Eagle Protection Act (16 U.S.C. § 668) was originally passed by Congress in
1940, and amended in 1962 to also protect golden eagles. The 1972 amendment increased
penalties for violation of the Act. The 1978 amendment allowed taking of golden eagle nests
that interfere with resource development, with permission from the Secretary of the Interior. The
BGEPA prohibits taking without a permit, or taking with wanton disregard for the consequences
of an activity, any bald or golden eagle or their body parts, nests, chicks, or eggs, which includes
collection, molestation, disturbance, or killing. The BGEPA protections include provisions not
included in the MBTA, such as the protection of unoccupied nests and a prohibition on
disturbing eagles. The BGEPA includes limited exceptions to its prohibitions through a
permitting process. This EIS discusses compliance with the BGEPA in section 4.5.

1.5.1.2 Clean Air Act

Congress originally passed the CAA (42 U.S.C. 8§ 85) in 1963, and made major revisions
to it in 1970, 1977, and 1990. The primary objective of the CAA, as amended, is to establish
federal standards for various pollutants from both stationary and mobile sources, and to provide
for the regulation of polluting emissions via state implementation plans. In addition, the CAA
was established to prevent significant deterioration in certain areas where air pollutants exceed
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national standards and to provide for improved air quality in areas that do not meet federal
standards (nonattainment areas).

The EPA has regulatory authority under the CAA. Section 309 of the CAA directs the
EPA to review and comment in writing on environmental impacts associated with all major
federal actions.

Ambient air quality is protected by federal regulations under the CAA. These regulations
include compliance under the New Source Performance Standards (NSPS) and requirements for
the Prevention of Significant Deterioration (PSD). The EPA has delegated the federal permitting
process for the CAA to each state where the MVP and the EEP facilities are proposed. Although
applications are reviewed by both the state and the EPA, the state would determine the need for a
NSPS or a PSD permit. Mountain Valley submitted an air quality permit application to the
WVDEP on October 21, 2015. Mountain Valley received approvals from the WVDEP in March
and April 2016. Section 4.11.1 of this EIS has a detailed discussion of air quality issues.

1.5.1.3 Clean Water Act

The CWA got its legislative start as the Federal Water Pollution Control Act of 1948, but
the Act was amended and renamed in 1972. The CWA (33 U.S.C. § 1251 et seq.) establishes the
basic structure for regulating discharges of pollutants into the Waters of the United States and
regulating quality standards for surface waters. Section 404 of the CWA outlines procedures by
which the COE can issue permits for the discharge of dredged or fill material into Waters of the
United States, including wetlands. The EPA also independently reviews Section 404 CWA
applications and has veto power for permits issued by the COE.

Mountain Valley submitted its original Section 404 CWA permit applications to the
Huntington and Norfolk Districts of the COE from February 21-24, 2016. Mountain Valley
submitted updated permit applications to the Pittsburgh and Huntington Districts on February 17,
2017 and submitted an updated permit application to the Norfolk District in March 2017.
Equitrans submitted its original Section 404 CWA permit applications to the Huntington and
Pittsburgh Districts on November 25, 2015, followed by a joint permit in June 2016.

The EPA has also delegated WQC under CWA Section 401 and NPDES permitting under
CWA Section 402 to state agencies (i.e., the Virginia Department of Environmental Quality
[VADEQ)] and the WVDEP) in states crossed by the MVP and the EEP. The CWA made it
unlawful to discharge any pollutant from a point source into navigable waters, unless a permit
was obtained. The NPDES permit program controls stormwater discharges.

Mountain Valley submitted its Section 401 and Section 402 applications to the WVDEP
and the VADEQ in February 2016. WVDEP issued a Conditional 401 WQC for the MVP on
March 23, 2017 although an appeal is pending. Section 4.3 of this EIS discusses impacts on
water resources that may be applicable to compliance with the CWA.
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1.5.1.4 Endangered Species Act

The Endangered Species Preservation Act of 1966 was amended in 1969, and evolved
into the ESA (16 U.S.C. § 1531-1544) in 1973. Section 7 of the ESA states that any project
authorized, funded, or conducted by any federal agency (in this case, the FERC) should not
“...jeopardize the continued existence of any endangered species or threatened species or result
in the destruction or adverse modification of habitat of such species which is determined...to be
critical....” As previously stated, the FERC, as the lead federal agency for the MVP and the
EEP, is required to consult with the FWS to determine whether any federally listed or proposed
endangered or threatened species or their designated critical habitats would be affected by the
projects. Based on consultations with the FWS and findings of project-related effects on specific
listed species or their habitats, the FERC staff will prepare a BA to identify the nature and extent
of adverse impacts, and to recommend measures that would avoid, reduce, or mitigate impacts
on habitats and/or species. Additional information regarding the BA can be found in section 4.7.
The FWS must respond with its Biological Opinion (BO) on whether any federally listed species
or habitats would be placed in jeopardy because of the projects.

1.5.1.5 Migratory Bird Treaty Act

The MBTA (16 U.S.C. § 703-712) dates back to 1918, but has been amended many
times. The MBTA implements various treaties and conventions between the United States,
Mexico, Canada, Japan, and Russia for the protection of migratory birds. Birds protected under
the MBTA include all common songbirds, waterfowl, shorebirds, hawks, owls, eagles, ravens,
crows, native doves and pigeons, swifts, martins, swallows, and others, including their body
parts (feathers, plumes, etc.), nests, and eggs. The MBTA makes it unlawful to pursue, hunt,
take, capture, or Kill; attempt to take, capture, or Kill; possess, offer to or sell, barter, purchase,
deliver, or cause to be shipped, exported, imported, transported, carried, or received any
migratory bird, part, nest, egg, or product, manufactured or not.

On March 30, 2011, the FERC and the FWS entered into an MOU that focuses on
migratory birds and strengthening conservation through enhanced collaboration between the
agencies. This voluntary MOU does not waive legal requirements under the MBTA, the
BGEPA, the ESA, or any other statutes, and does not authorize the take of migratory birds. This
EIS discusses compliance with the MBTA in section 4.5.

1.5.1.6 National Historic Preservation Act

Congress passed the NHPA in 1966 (54 U.S.C. § 3001 et seq.), which has been amended
multiple times, most recently in 2014. The NHPA created the National Register of Historic
Places (NRHP), established the Advisory Council on Historic Preservation (ACHP), and directed
states to appoint State Historic Preservation Officers (SHPO).

Section 101(d)(6) of the NHPA states that properties of religious and cultural importance
to an Indian tribe may be determined to be eligible for the NRHP. In meeting our responsibilities
under the NHPA, and our tribal trust obligations, the FERC consulted on a government-to-
government basis with Indian tribes that may have an interest in the projects and their potential
effects on traditional cultural properties. The current status of government-to-government
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consultations regarding the identification of historic properties in the area of potential effect
(APE) that may have religious or cultural significance to Indian tribes is further discussed in
section 4.10 of this final EIS.

Section 106 of the NHPA requires the FERC to take into account the effects of its
undertakings on historic properties, and afford the ACHP an opportunity to comment. Historic
properties include prehistoric or historic sites, districts, buildings, structures, objects, or
properties of traditional religious or cultural importance that are listed or eligible for listing on
the NRHP. In accordance with the regulations for implementing Section 106 at 36 CFR 800, the
FERC, as the lead agency, is required to consult with the appropriate SHPOs, interested Indian
tribes, and other consulting parties; identify historic properties in the APE; assess project effects
on historic properties; and resolve adverse effects. The Applicants, as non-federal parties, are
assisting the FERC in meeting its obligations under Section 106 by preparing the necessary
information and analyses as allowed under Part 800.2(a)(3). However, the FERC remains
responsible for all final determinations.

The ACHP has indicated it would participate in the Section 106 consultation process. At
this point, the process of complying with Section 106 has not been completed. If after the
completion of cultural resources surveys and evaluative investigations, the FERC staff
determines, in consultations with the SHPOs, that the projects may have adverse effects on
historic properties, we would execute an agreement document with the appropriate consulting
parties. The current status of our compliance with the NHPA is further discussed in section 4.10
of this final EIS.

1.5.1.7 National Trails System Act

The NTSA of 1968 (16 U.S.C. § 1241 et seq.) authorized a national system of trails. The
National Trails System has four classes of trails: national scenic trails, national historic trails,
national recreation trails, and connecting or side trails (Johnson, 2016). Currently the National
Trails System includes 11 national scenic trails (including the ANST), 19 national historic trails,
more than 1,200 national recreation trails, and six connecting and side trails. The scenic and
historic trails total more than 54,000 miles of trail. The MVP pipeline route would cross one
federally-designated National Scenic Trail (ANST) within the Jefferson National Forest. We
discuss the ANST in section 4.8 of this EIS.

1.5.1.8 Rivers and Harbors Act

The RHA (33 U.S.C. § 407) is the oldest federal environmental law (Makuch and Pereira,
2012). Section 10 of the RHA requires approval by the COE for regulated activities conducted
below the ordinary high water line of navigable Waters of the United States. Regulated actives
include the placement/removal of structures, work involving dredging, disposal of dredged
material, filling, excavation, or any other disturbance of soils/sediments or modification of a
navigable waterway. We address compliance with the RHA under our discussion of water
resources in section 4.3 of this EIS.
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1.5.1.9 Wilderness Act

The Wilderness Act (16 U.S.C. § 1131 et seq.), signed into law in 1964, created the
National Wilderness Preservation System and recognized wilderness as “an area where earth and
its community of life are untrammeled by man, where man himself is a visitor who does not
remain.” The Wilderness Act further defined wilderness as “an area of undeveloped federal land
and retaining its primeval character and influence without permanent improvements or human
habitation, which is protected and managed so as to preserve its natural conditions...” Currently
over 109 million acres of federal public lands have been designated by Congress as Wilderness
(NPS, 2016). The MVP pipeline route would not cross any designated Wilderness areas, but
would be located adjacent to the Peters Mountain Wilderness and the Brush Mountain
Wilderness within the Jefferson National Forest.

1.5.2 State and Local Laws

In some cases, Mountain Valley and Equitrans would obtain applicable state and local
permits or authorizations, as required under specific state and county laws and regulations in
order to allow the MVP and EEP to move forward. The FERC encourages cooperation between
applicants and state and local authorities; however, state and local agencies, through the
application of state and local laws, may not prohibit or unreasonably delay the construction or
operation of facilities approved by the FERC. Any state or local permits issued with respect to
jurisdictional facilities must be consistent with the conditions of any authorization issued by the
FERC.*

A list of major federal and state environmental permits, approvals, and consultations for
the MVP and the EEP is provided in table 1.5-1. The Applicants would be responsible for
obtaining all permits and approvals required to construct and operate the MVP and the EEP,
regardless of whether or not they appear in this table.

4 See 15 U.S.C. § 717r(d) (2019) (state or federal agency’s failure to act on a permit considered to be inconsistent

with Federal law); see also, Schneidewind v. ANR Pipeline Co., 485 U.S. 293, 310 (1988) (state regulation that
interferes with FERC’s regulatory authority over the transportation of natural gas is preempted) and Dominion
Transmission, Inc. v. Summers, 723 F.3d 238, 243 (D.C. Cir. 2013) (noting that state and local regulation is
preempted by the NGA to the extent it conflicts with federal regulation, or would delay the construction and
operation of facilities approved by the Commission).
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TABLE 1.5-1

Major Environmental Permits, Licenses, Approvals, and Consultations
Applicable to the Proposed Projects

Agency

Permit/ Mountain Valley Project Equitrans Expansion Project

Consultation/
Regulations

Submittal Date

Receipt Date

Submittal Date

Receipt Date

Federal
FERC

BLM - Eastern
States Office

ACHP

FS — Jefferson
National Forest

FS - Jefferson
National Forest

Certificate under
Section 7 of the
NGA;

18 CFR 380

Right-of-way
Grant for COE
and FS lands
under MLA;

43 CFR 2880

Comment on
undertakings
under Section
106 of the
NHPA;

36 CFR 800

Survey
permission
under the
Forestwide
Standard, FW-
244 and
consideration of
Temporary Use
Permits

Concurrence
with BLM’s
issuance of a
Right-of-Way
Grant under

Section 28 of the

MLA

ROD for LRMP
Amendments
under the
National Forest
Management
Act;

36 CFR 219

October 23, 2015

application filed
with the FERC

April 5, 2016;

updated February

2017

Pending —
FERC staff's
assessment of
adverse effects

November 2014,
March 2015,
August 2015.
September 22,
2016

April 5, 2016;

updated February

2017

FERC to issue
final EIS in June
2017

Pending

Pending

October 14,
2016 letter
from ACHP to
FERC stated it
would
participate in
the Section
106
consultation
process.

December 21,
2916 ACHP
comments on
draft EIS

Temporary Use
Permits issued
May 8, 2015,
and April 29,
2016

Pending

Pending

October 27, 2015

application filed
with the FERC

N/A

Pending —
FERC staff's
assessment of
adverse effects

N/A

N/A

NA

Pending

N/A

Pending

N/A

N/A

NA
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TABLE 1.5-1 (continued)

Major Environmental Permits, Licenses, Approvals, and Consultations

Applicable to the Proposed Projects

Mountain Valley Project

Equitrans Expansion Project

Permit/

Agency Consultation Submittal Date Receipt Date Submittal Date Receipt Date
COE - Permits under February 21-24, Pending October 2015 Pending
Huntington Section 10 of 2016;

District, o RHA, Updated permit
Norfolk District, 33 CFR 320 & applications to
Pittsburgh 322; and Pittsburgh and
District Section 404 of Huntington
CWA, Districts February
33 CFR 323 17,2017, and to
Norfolk District
March 2017
Joint Permit N/A N/A June 2016 Pending
Application
FWS — Virginia Consultations Informal Pending Informal Letter from
and West under Section 7 communications communication PA FWS
Virginia Field of ESA, initiated by Initiated by February 18,
Offices 50 CFR 402: Applicant Applicant June 2016; WV
BGEPA, September 2014. 2015 E\é\é?uary ,
50 CFR 22; 2016 '
and MBTA, 50
CFR 21
USDOI — NPS Survey Requested by Pending N/A N/A
Blue Ridge permission Applicant
Parkway Office November 2015
& October 17,
2016
NPS - Right-of-Way Application Pending N/A N/A
Blue Ridge Grant to cross Pending
Parkway (BRP) the BRP under
Office the NPS Organic
Act and General
Authorities Act;
36 CFR 14
State of West Virginia
West Virginia Section 106 Reports SHPO January 28, 2016 March 22,
Division of NHPA submitted August  comments survey report 2016 SHPO
Culture and Consultations 12, October 12, &  October 6 & submitted review letter
History December 24, November 16,
2015; & February 2015; &
24, April 21, June January 27,
13, July 8, February 8 &
November 8 & 12, March 22,
11, & December April 4, May 2,
4 &13,2016; & July 14, &

January 30 &
February 2, 14 &
16, 2017

August 15 & 23
& December 7

& 8, 2016; &
January 17,
2017
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TABLE 1.5-1 (continued)

Major Environmental Permits, Licenses, Approvals, and Consultations

Applicable to the Proposed Projects

Mountain Valley Project

Equitrans Expansion Project

Permit/

Agency Consultation Submittal Date Receipt Date Submittal Date Receipt Date
WVDEP, CAA permit for Application filed Permits N/A N/A
Division of Air air emissions for October 21, 2015  approved
Quality the Bradshaw, March 4 & 14,

Harris, and & April 11,
Stallworth 2016
Compressor
Stations
WVDEP, Section 401 Application filed March 23, N/A N/A
Division of CWA Water February 25, 2017
Water and Quality 2016; updated
Waste Certification December 23,
Management 2016
Section 402 Application filed Pending Anticipated Pending
CWA NPDES February 23, Spring 2017
Permit — 2016; updated
Construction December 1,
Stormwater 2016
General Permit
for Oil and Gas
Related
Construction
Activities
Section 402 Pending Pending Anticipated Pending
CWA NPDES (Anticipated November 2017
Hydrostatic Test Spring 2017)
Discharge
Permit
Natural Streams Application filed Pending N/A N/A
Preservation Act January 27, 2017
Permit
WVDNR, Office Permit for Applications filed Received third Anticipated Pending
of Land and construction in second quarter & fourth Spring 2017
Streams or across a 2016 and 2017 quarters 2016
stream under ongoing and 2017
WYV Code pending
Chapter 5A,
Article 11
West Virginia Road Crossings Applications filed Received third Application Pending
Department of & Encroachment second, third & & fourth Pending
Transportation Permits under fourth quarters quarters 2016
Section 6, Article 2016 and 2017 and 2017
16, Chapter 17; ongoing pending

Section 9, Article
16, Chapter 17;
Section 8, Article
4, Chapter 17,
West Virginia
Code 1931
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TABLE 1.5-1 (continued)

Major Environmental Permits, Licenses, Approvals, and Consultations

Applicable to the Proposed Projects

Agency

Permit/
Consultation

Mountain Valley Project

Equitrans Expansion Project

Submittal Date

Receipt Date

Submittal Date

Receipt Date

State of Virginia

VADEQ — Water
Division

Virginia
Department of
Historic
Resources

Virginia
Department of
Transportation

Virginia Marine
Resources
Commission

Virginia
Outdoors
Foundation

Section 401
CWA — Water
Quality
Certificate
Section 402
CWA NPDES
Permit —
Construction
Stormwater
General Permit

Section 106
NHPA
Consultations

Road bonds and
crossing permits
under Code of

Virginia 33.1-12

Submerged
Lands License
under Virginia
Administrative
Code 4 VAC 20-
120-10 ET SEQ.

Conversion/

Diversion of
Open Space
Access or Utility
Easement
Application
under Virginia
Code Section
10.1-1704

N/A — covered by
COE permit
application

February 11,
2016, June 27,
2016, updated
submission
March 2017

Reports
submitted August
11 & 12,
September 11,
October 8, &
December 1,
2015; & January
14, March 10 &
15, June 7 & 24,
& July 12, 18, &
19, August 9 &
31, September
20 & December
12, 20, & 21,
2016; January 9,
16 & 24,
February 15 &
16, 2017

Application filed
first quarter 2017;
ongoing

February 24,
2016

January 22, 2016

Pending

Pending

SHPO
comments
October 22 &
27, &
December 30
& 31, 2015 &
January 6,
February 18,
April 21, May
25, August 4, &
September 27,
2016

Pending

Pending

Pending

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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TABLE 1.5-1 (continued)

Major Environmental Permits, Licenses, Approvals, and Consultations

Applicable to the Proposed Projects

Agency

Permit/
Consultation

Mountain Valley Project

Equitrans Expansion Project

Submittal Date Receipt Date

Submittal Date

Receipt Date

State of Pennsylvania

Pennsylvania
State Historic
Preservation
Office
(PASHPO)

Pennsylvania
Department of
Conservation
and Natural
Resources

Pennsylvania
Department of
Environmental
Protection
(PADEP), Air
Permits Division

PADEP

Section 106
NHPA
Consultations

ESA
Consultations

Chapter 127
Minor Source
Permit Title V or
Minor Source
Operating Permit
under CAA

ESCGP-2;
General Permit
for Earth
Disturbance
Associated with
Oil and Gas
Exploration,
Production,
Processing, or
treatment
operations or
transmission
facilities under
25 Pa. Code
102.5 (c) and
(m)

PAG-10 General
Permit;
Hydrostatic
Testing of Tanks
and Pipelines
under CWA

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

January 28,
February 17,
September 23, &
26, 2016; October
25, 2016 survey
reports submitted

Communications
initiated by
Applicant in April
27,2015 and
revised on June
24, 2015

October 2015

March 2016

Permit application
submitted March
2016

March 22,
2016 SHPO
review letter

Letter from
PA-DCNR
October 4,
2016

Pending

Pending
(anticipated
June 2017)

N/A
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TABLE 1.5-1 (continued)

Major Environmental Permits, Licenses, Approvals, and Consultations

Applicable to the Proposed Projects

Mountain Valley Project

Equitrans Expansion Project

Permit/

Agency Consultation Submittal Date Receipt Date Submittal Date Receipt Date
PADEP, Chapter 105 N/A N/A Communications January 5,
Division of Water initiated by 2016
Waterways, Obstruction and Applicant in April
Wetlands, and Encroachment 27,2015 and
Stormwater Permit; CWA revised on June
Management Section 401 24, 2015

Water Quality
Certification
(jointly with COE
Section 404)
Submerged
Lands License
Agreement
Pennsylvania ESA N/A N/A Communications Letter from
Fish and Boat Consultations initiated by PAFBC
Commission Applicant in April January 5,
(PAFBC) 27,2015 and 2016
revised on June
2015
Pennsylvania ESA N/A N/A Communications Letter from
Game Consultations initiated by PAGC
Commission Applicant in June October 4,
(PAGC) 2015 2016
Pennsylvania Highway N/A N/A Application Pending
Department of Occupancy anticipated July

Transportation

Permit under
Sections 411
and 420 of the
State Highway
Law

2017

N/A = Not applicable
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2.0 DESCRIPTION OF THE PROPOSED ACTION

2.1 PROPOSED FACILITIES

The MVP and the EEP would involve the construction and operation of underground
natural gas transmission pipelines and associated aboveground facilities in West Virginia,
Virginia, and Pennsylvania. Figures 1-1 and 1-2 show the MVP and the EEP, respectively, and
appendix B depicts the facilities locations on U.S. Geological Survey (USGS) topographic base
maps. Both Applicants also provided larger-scale aerial photographic base maps, referred to as
alignment sheets, depicting the pipeline facilities and associated construction and operation
rights-of-way. The alignment sheets can be accessed through the FERC’s eLibrary system on
our Internet website at www.ferc.gov.!

The MVP and the EEP combined would consist of about 311 miles of natural gas
transmission pipelines. Aboveground facilities would consist of 4 new compressor stations; 1
existing compressor station to be decommissioned; 12 new M&R stations; interconnects, and
taps; 12 pig launchers and receivers at 9 locations; and 36 MLVs for the MVP (see table 2.1-1).

The pipeline facilities would be constructed of steel and installed underground for their
entire length using the methods described in sections 2.4.2 and 2.4.3. The basic functions of the
various aboveground facilities are summarized in the following bullets, and additional details
regarding each Applicants’ individual facilities are provided below in sections 2.1.1 and 2.1.2.

Compressor stations utilize engines to maintain pressure within the pipeline in order to
deliver the contracted volumes of natural gas to specific points at specific pressures.
Compressors are housed in buildings that are designed to attenuate noise and allow for operation
and maintenance activities (see figure 2.1-1). Compressor stations also typically include
administrative, maintenance, storage, and communications buildings, and can include metering
and pig launcher/receiver facilities as discussed below. Most stations consist of a developed,
fenced area within a larger parcel of land that remains undeveloped. The location of the
compressor station and amount of compression needed are determined primarily by hydraulic
modeling although typically there is some level of flexibility regarding the siting of compressor
stations. The general construction and operation procedures for the compressor stations are
discussed in sections 2.4.3 and 2.6.2. Regulatory requirements and impacts on air quality and
noise associated with the new compressor stations are discussed in section 4.11.1.

1 The eLibrary link can be found under “Documents & Filings” on the FERC Internet webpage. Alignment
sheets for the MVP (accession numbers 20161014-5022, 20161222-5442, 20170217-5199, and 20170330-5339)
are under Docket No. CP16-10-000, and alignment sheets for the EEP (accession number 20161031-5278 and
20170330-5378) are under Docket No. CP16-13-000.
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TABLE 2.1-1

Proposed Facilities for the Mountain Valley Project
and the Equitrans Expansion Project

Facility/Project VYIYgei?ltia Virginia Pennsylvania Total
PIPELINE (MILES)
MVP 196.3 107.1 N/A 303.5
EEP <0.1 N/A 7.3 7.4
Pipeline Subtotal 196.3 107.1 7.3 310.9
ABOVEGROUND FACILITIES
New Compressor Stations (Number)
MVP 3 0 N/A
EEP 0 N/A 1 1
New Compressor Stations Subtotal 3 0 1
Compressor Station Decommissioning (Number)
MVP 0 0 N/A N/A
EEP 0 N/A 1 1
Compressor Station Decommissioning 0 0 1 1
Subtotal
M&R STATIONS, INTERCONNECTS, & TAPS (NUMBER)
MVP 4 3 N/A
EEP 3 N/A 2
Total of New M&R Stations, 7 3 2 12
Interconnects, & Taps
MLVs (NUMBER)
MVP 22 13 N/A 36
EEP N/A N/A N/A N/A
Total of MLVs 22 13 N/A 36

N/A = Not applicable
Note: Totals may not sum correctly due to rounding.

M&R stations measure the volume of gas removed from or added to a pipeline system.
Most M&R stations consist of a small graveled area with small building(s) that enclose
the measurement equipment (see figure 2.1-2). Mountain Valley would construct and
operate M&R stations within some compressor station boundaries, at customer delivery
points, and at interconnections with other interstate transmission systems.
Interconnections connect the MVP pipeline with other natural gas systems operated by
other companies. The interconnections would be designed, installed, operated, and
maintained by Mountain Valley. An interconnect would consist of station piping, gas
conditioning equipment, custody transfer flow meters, flow control valves,
overpressure protection control valves, isolation block valves, and an electronics
building to house instrumentation and communication equipment.

Taps also connect the MVP pipeline with other natural gas systems operated by other
companies. For a tap, Mountain Valley would design and install the pipeline tap, tap
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valve, and appurtenant piping to the edge of the MVP permanent operational right-of-
way. The other interconnecting company, such as Roanoke Gas, would be responsible
for the interconnect design, installation, and costs, including for land and permits.

e MLVs consist of a small system of aboveground and underground piping and valves
that control the flow of gas within the pipeline and can also be used to vacate, or
blow-off, the gas within a pipeline segment, if necessary (see figure 2.1-3). MLVs
would be installed within the operational rights-of-way of the pipeline facilities.
MLVs can be located at interconnections within a transmission system (i.e., between
a mainline pipeline and a loop) and at locations based on the DOT Class designation
of the pipeline; in general, the distance between MLVs is reduced in areas of higher
human population (see section 4.12).

e Launchers and receivers are facilities where internal pipeline cleaning and inspection
tools, referred to as “pigs,” could be inserted or retrieved from the pipeline. Pig
launchers/receivers consist of an aboveground group of piping within the pipeline’s
permanent right-of-way or other aboveground facility boundaries (see figure 2.1-4).

e Cathodic protection systems help prevent corrosion of underground facilities. These
systems typically include a small, aboveground transformer-rectifier unit and an
associated anode groundbed located on the surface or underground (see figure 2.1-5).
Cathodic protection facilities are typically located within the pipeline’s permanent
right-of-way but may be adjacent to the permanent right-of-way — such is the case for
the MVP and the EEP.

2.1.1 Pipeline Facilities

The general purpose of the MVP is to transport about 2.0 Bcf/d of natural gas from
production areas in southern Pennsylvania and northern West Virginia via a new 42-inch-
diameter 303.5-mile-long pipeline, beginning at the Mobley Interconnect and receipt M&R
station in Wetzel County, West Virginia and terminating at the Transco Interconnect and
delivery M&R station, at the existing Transco Station 165, in Pittsylvania County, Virginia.
Shippers would be able to take the gas from the Transco Station 165 to markets along the east
coast.

The general purpose of the six newly proposed EEP pipelines is to transport natural gas
from production areas in southern Pennsylvania to northern West Virginia, where the EEP would
interconnect with the MVP pipeline at the Webster Interconnect and Mobley Tap in Wetzel
County, West Virginia. The EEP pipelines could transport the project’s contracted capacity of a
total of 0.4 Bcf/d of natural gas. Through interconnections with other existing pipeline systems
in southern Pennsylvania, the EEP would be able to provide natural gas to markets in the
Northeast. The north-south EEP pipelines would provide Equitrans with increased system
reliability and flexibility. The six new EEP pipelines would total about 7 miles combined, with
segments located in Greene, Washington, and Allegany Counties, Pennsylvania and Wetzel
County, West Virginia.
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2.1.1.1 Mountain Valley Project

The proposed MVP pipeline consists of about 304 miles of 42-inch-diameter pipe located
in the counties listed on table 2.1-2 and as described in detail below. The pipeline route begins at
an interconnection with Equitrans’ existing H-302 pipeline at the Mobley Interconnect and Tap
in Wetzel County, West Virginia and proceeds in a general southeasterly direction to Transco’s
existing Station 165 in Pittsylvania County, Virginia. The pipeline has been designed to
transport about 2.0 Bcf/d of natural gas. The maximum allowable operating pressure (MAOP)
for the new pipeline would be 1,480 pounds per square inch gauge (psig). For about 90 miles
(30 percent of the route), the MVP pipeline would follow other existing rights-of-away (see table
2.1-3).

TABLE 2.1-2

Pipeline Facilities for the Mountain Valley Project

State/County MP Range Length (miles)
West Virginia
Wetzel County 0.0-9.5 9.5
Harrison County 9.5-31.5 23.7
32.6-33.7
37.4-38.0
Doddridge County 31.5-32.6 4.8
33.7-37.4
Lewis County 38.0-65.5 27.5
Braxton County 65.5-80.2 14.7
Webster County 80.2-110.8 30.4
Nicholas County 110.8-135.3 24.8
Greenbrier County 135.3-154.2 21.3
154.7-157.1
Fayette County 154.2-154.7 0.5
Summers County 157.1-174.3 17.1
Monroe County 174.3-196.3 221
West Virginia (subtotal) 196.3
Virginia
Giles County 196.3-216.8 20.4
Craig County 216.8-218.5 1.7
Montgomery County 218.5-238.1 19.6
Roanoke County 238.1-246.5 8.4
Franklin County 246.5-283.9 374
Pittsylvania County 283.9-303.5 195
Virginia (subtotal) 107.1
Mountain Valley Project Total 303.5

Note: Totals may not sum correctly due to rounding.
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TABLE 2.1-3

Summary of Pipeline Collocated with Existing Rights-of-Way
Mountain Valley Project

Collocation Type Distance (miles) Percent

Field Road Rights-of-Way 295 9.7
Underground Electric/Telephone Lines/Fiber Optics Rights-of-Way 0.8 0.3
Local Private/Public Road Rights-of-Way 0.8 0.3
Overhead Power Lines/Electric Transmission Line Rights-of-Way 26.3 8.7
Pipeline Rights-of-Way 9.4 3.1
Field Trail Rights-of-Way 17.0 5.6
State/County Road Rights-of-Way 5.7 1.9

Total 89.5 29.5

Note: Totals may not sum correctly due to rounding.
Note: Not all collocated features are directly adjacent to the pipeline.

2.1.1.2 Equitrans Expansion Project

The pipelines for the EEP total about 7 miles of varying diameter pipe located in three
counties in Pennsylvania and one county in West Virginia (listed on table 2.1-4). The EEP was
designed to transport about 600,000 Dth/d (600 million cubic feet per day [MMcf/d]) but is
currently only contracted for 400,000 Dth/d (400 MMcf/d). The EEP pipelines would be
adjacent to existing rights-of-way for about 2.4 miles (or 32 percent of the route).

TABLE 2.1-4

Pipeline Facilities for the Equitrans Expansion Project

State/Pipeline Pipeline Diameter
Segment County MP Range (inches) Length (miles)
Pennsylvania
H-318 Allegheny 0.0-2.6 20 2.6
H-318 Washington 26-38 20 1.2
H-316 Greene 0.0-3.0 30 3.0
H-158 Greene 0.0-0.2 12 0.2
M-80 Greene 0.0-0.2 6 0.2
H-305 Greene 0.0-0.1 24 0.1
Pennsylvania (subtotal) 7.3
West Virginia
H-319 Wetzel 0.0-<0.1 16 <0.1
West Virginia (subtotal) <0.1
Equitrans Expansion Project Total 7.4

Note: Totals may not sum correctly due to rounding.
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The EEP consists of two larger pipeline segments (the H-316 and H-318 pipelines) and
four shorter secondary pipeline segments (the M-80, the H-158, the H-305, and the H-319
pipelines). The new H-316 pipeline would extend about 3 miles in an east-to-west direction in
Greene County, Pennsylvania. The H-316 pipeline would move natural gas from the new
Redhook Compressor Station to Equitrans’ existing H-302 24-inch-diameter pipeline for delivery
to Texas Eastern, or south to the MVP pipeline. The MAOP for the H-316 pipeline would be
1,200 psig.

The new H-318 pipeline would extend about 3.8 miles in an east-to-west direction in
Allegheny and Washington Counties, Pennsylvania. The H-318 pipeline would connect the
existing Applegate Gathering System, operated by EQT Gathering LLC, to Equitrans’ existing
H-148 20-inch-diameter pipeline for transport of natural gas south. The MAOP for the H-318
pipeline would be 1,200 psig.

The new H-158 and M-80 pipelines currently move gas to the existing Pratt Compressor
Station. These pipelines would be extended to transport gas to the proposed Redhook
Compressor Station. The MAOP for the H-158 and M-80 pipelines would be 1,000 psig.

The new H-305 pipeline would extend about 540 feet to move gas from the Redhook
Compressor Station to Equitrans’ existing H-305 pipeline. The MAOP for the H-305 pipeline
would be 1,200 psig.

The new H-319 pipeline would extend about 200 feet to connect Equitrans’ H-306
pipeline to the Webster Interconnect with the MVP. The MAOP for the H-319 pipeline would
be 1,200 psig.

2.1.2 Aboveground Facilities

Aboveground facilities include compressor stations, M&R stations, taps, MLVs, and pig
launchers/receivers.

2.1.2.1 Mountain Valley Project

The MVP would include the construction of 3 new compressor stations; 4 M&R stations
and interconnects; 3 taps; 8 pig launchers and receivers at 5 locations; and 36 MLVs (as listed on
table 2.1-5).
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TABLE 2.1-5

Aboveground Facilities for the Mountain Valley Project

Facility MP County, State
Compressor Stations
Bradshaw Compressor Station (with MLV 2 & pig launcher 2.7 Wetzel, West Virginia
and receiver)
Harris Compressor Station (with MLV 9 & pig launcher and 77.4 Braxton, West Virginia
receiver)
Stallworth Compressor Station (with MLV 19 & pig launcher 1545 Fayette, West Virginia

and receiver)

M&R Stations, Interconnections, and Taps

Mobley Interconnect (receipt with MLV 1 and pig launcher) 0.0 Wetzel, West Virginia
Webster Tap 0.8 Wetzel, West Virginia
Sherwood Interconnect (receipt) 23.6 Harrison, West Virginia
WB Interconnect (delivery) 77.5 Braxton, West Virginia
Roanoke Gas Lafayette Tap 235.7 Montgomery, Virginia
Roanoke Gas Franklin Tap 261.4 Franklin, Virginia
Transco Interconnect (delivery with pig receiver & MLV 36) 303.5 Pittsylvania, Virginia
Mainline Valves
MLV 3 15.3 Harrison, West Virginia
MLV 4 15.4 Harrison, West Virginia
MLV 5 34.8 Doddridge, West Virginia
MLV 6 53.0 Lewis, West Virginia
MLV 7 64.5 Lewis, West Virginia
MLV 8 65.4 Lewis, West Virginia
MLV 9 (collocated within Harris Compressor Station) 77.3 Braxton, West Virginia
MLV 10 93.1 Webster, West Virginia
MLV 11 98.6 Webster, West Virginia
MLV 12 102.2 Webster, West Virginia
MLV 13 111.3 Nicholas, West Virginia
MLV 14 120.2 Nicholas, West Virginia
MLV 15 138.7 Greenbrier, West Virginia
MLV 16 140.9 Greenbrier, West Virginia
MLV 17 143.9 Greenbrier, West Virginia
MLV 18 144.2 Greenbrier, West Virginia
MLV 19 (collocated within Stallworth Compressor Station) 154.4 Fayette, West Virginia
MLV 20 170.0 Summers, West Virginia
MLV 21 171.9 Summers, West Virginia
MLV 22 186.1 Monroe, West Virginia
MLV 23 199.4 Giles, Virginia
MLV 24 201.5 Giles, Virginia
MLV 25 212.4 Giles, Virginia
MLV 26 222.8 Montgomery, Virginia
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TABLE 2.1-5 (continued)

Aboveground Facilities for the Mountain Valley Project

Facility MP County, State

MLV 27 235.0 Montgomery, Virginia
MLV 28 236.4 Montgomery, Virginia
MLV 29 249.8 Franklin, Virginia

MLV 30 259.2 Franklin, Virginia

MLV 31 265.4 Franklin, Virginia

MLV 32 269.5 Franklin, Virginia

MLV 33 283.6 Franklin, Virginia

MLV 34 296.3 Pittsylvania, Virginia
MLV-35 299.7 Pittsylvania, Virginia

The Bradshaw Compressor Station would be located at MP 2.7 along the MVP pipeline
in Wetzel County, West Virginia. The four gas-driven turbine units at the station combined
would generate about 89,600 hp of compression. The station has been designed to raise pipeline
pressure from 765 psig to 1,450 psig. The station would contain five structures (compressor
building, air compressor building, two electrical control buildings, and an office), with a gravel
yard surrounded by a chain link fence. Other equipment at the station would include gas
filter/separators, gas coolers, inlet air filters, exhaust silencers, tanks, blowdown silencers,
heaters, auxiliary micro-turbines, and a pig receiver. Dual 42-inch-diameter, 550-foot-long
suction and discharge pipelines would connect the MVP pipeline with the Bradshaw pig receiver
and launcher.

The Harris Compressor Station would be located at MP 77.4 along the MVP pipeline in
Braxton County, West Virginia. The two gas-driven turbine units at the station combined would
be capable of generating about 41,000 hp of compression. The station has been designed to raise
the natural gas pressure in the pipeline from 1,100 psig to 1,450 psig. The Harris Compressor
Station would contain similar buildings and equipment to the Bradshaw Compressor Station.
Dual 42-inch-diameter, 100-foot-long suction and discharge pipelines would connect the MVP
pipeline with the Harris pig receiver and launcher.

The Stallworth Compressor Station would be located at MP 154.5 along the MVP
pipeline in Fayette County, West Virginia. The two gas-driven turbine units at the station
combined would be capable of generating about 41,000 hp of compression. The station has been
designed to raise the natural gas pressure in the pipeline from 1,060 psig to 1,450 psig. The
Stallworth Compressor Station would contain similar buildings and equipment to the Bradshaw
and Harris Compressor Stations. Dual 42-inch-diameter, 100-foot-long suction and discharge
pipelines would connect the MVP pipeline with the Stallworth pig receiver and launcher.

The Mobley Interconnect and receipt M&R station would be located at MP 0.0 at the
beginning of the MVP pipeline, in Wetzel County, West Virginia. The site would include a
gravel yard surrounded by a chain link fence. At the Mobley Interconnect, Mountain Valley
would receive natural gas from Equitrans through its existing 24-inch-diameter H-302 pipeline,
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via a new 36-inch-pipeline installed by Equitrans to discharge into the new 42-inch-diameter
MVP pipeline. The new station would contain an electronics building (used to house gas
chromatographs, flow computers, and communication equipment). Other components of the
interconnection would be four gas filter separators, three 20-inch ultrasonic gas meters runs, two
20-inch flow control valve runs, and a pig launcher.

The Sherwood Interconnect and receipt M&R station would be located at MP 23.6 along
the MVP pipeline in Harrison County, West Virginia. The site would include a gravel yard
surrounded by a chain link fence. The Sherwood Interconnect would receive natural gas from a
third-party upstream pipeline and discharge at the Sherwood Gas Processing Plant into the MVP
pipeline. Components of the interconnection would include two gas filter separators, one 12-
inch ultrasonic gas meter run, and one 10-inch overpressure protection/flow control valve run.
The discharge from the M&R station into the 42-inch-diameter MVP pipeline would be through
a 16-inch-diameter pipeline, 50 feet long. This station would also contain two electronics
buildings.

The WB Interconnect and delivery M&R station would be located at MP 77.6 along the
MVP pipeline in Braxton County, West Virginia. The site would include a gravel yard
surrounded by a chain link fence. The WB Interconnect would be located directly adjacent to the
Harris Compressor Station. The WB Interconnect would deliver gas from the MVP pipeline into
Columbia Lines WB and WB-5. In order to access Columbia’s approved tap location, about
1,000 feet of 24-inch-diameter pipeline would be installed from the MVP pipeline. Components
of the interconnection and M&R station would include two gas filter separators, two 16-inch gas
ultrasonic meter runs, and three 12-inch overpressure protection/flow control values runs. There
would be a canopy installed over the meter runs, and another over the control value runs. There
would be one electronics building for Columbia and one for Mountain Valley at the site.

The Transco Interconnect and delivery M&R station would be located at MP 303.5, at the
terminus of the MVP pipeline in Pittsylvania County, Virginia. The site would include a gravel
yard enclosed by a chain link fence. Mountain Valley proposes to interconnect with four
existing Transco pipelines at existing Station 165 (Pipelines A and B are 30 inches in diameter;
Pipeline C is 36 inches in diameter; and Pipeline D is 42 inches in diameter). Components of the
Transco Interconnect and M&R station would include five gas filter separators, six 16-inch
ultrasonic gas meter runs, four 16-inch overpressure protection/flow control meter runs, two 26-
inch overpressure protection security valve runs, and a pig receiver. The pig receiver would
attach directly to the MVP pipeline. A meter building would enclose the meter runs and a
control valve building would enclose the control valve runs. One electronics building would be
erected for Transco’s equipment, and another for Mountain Valley’s.

Three taps would be constructed as part of the MVP: one at Webster and two for
Roanoke Gas. The Webster Tap would be located about MP 0.8 along the MVP pipeline, in
Wetzel County, West Virginia, and would be adjacent to the Webster Interconnect planned by
Equitrans for its EEP (see section 2.1.2.2). The Webster Tap would have a delivery capacity of
about 630,000 Dth/day (630 MMcf/d).
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The Roanoke Gas Lafayette Tap would be located at about MP 235.7 along the MVP
pipeline route in Montgomery County, Virginia. The tap is preliminarily sized for about 10,000
Dth/day (10 MMcf/d) of natural gas.

The Roanoke Franklin Tap would be located at about MP 261.4 along the MVP pipeline
route in Franklin County, Virginia. It would be sized to handle about 10,000 Dth/day (10
MMcf/d) of natural gas.

Mountain Valley would install very small aperture terminal (VSAT) equipment at all 3
compressor stations, all 4 interconnections, and all 36 MLV sites for primary
telecommunications service. Each VSAT site would include a 4-foot-diameter dish antenna
attached to a 2.5-inch metal pole about 6.5 feet above the ground. The VSAT dish would be
connected to a modem using coaxial cable.

Mountain Valley proposes to use remotely controlled MLVs along the pipeline route at
36 locations. One MLV would be within each of the three compressor stations; one would be
installed at the Mobley Interconnect; and one would be installed at the Transco Interconnect.
The rest of the MLVs would be constructed along the new pipeline, as listed on table 2.1-5. A
combination of two of the following methods would be installed for telecommunications at each
of the MLV sites: VSAT, Cellular, Telephone System, and/or T1. The MLVs would be
continuously monitored at Mountain Valley’s gas control center and could be controlled both
locally and remotely. In the event of an incident, an electronic command for valve closure can
be sent, with the MLV closing within 2 minutes following issuance of a remote signal.

Pig launchers and receivers would be installed at all three of the new compressor stations
and two of the interconnections (Mobley and Transco). Pig launchers would be installed at MP
0.0 and on the discharge side of each compressor station. Pig receivers would be installed at MP
303.5 and on the suction side of each compressor station.

2.1.2.2 Equitrans Expansion Project

The EEP would include the construction of one new compressor station, five
interconnects and taps, and four pig launchers and receivers; and the decommissioning of an
existing compressor station (see table 2.1-6).
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TABLE 2.1-6

Aboveground Facilities for the Equitrans Expansion Project

Pipeline Segment -

Facility County, State
Compressor Stations
Redhook Compressor Station (with one 60-foot-tall H-316 — 0.0 Greene, Pennsylvania
communication tower and one pig launcher/receiver) H-158/M-80 — 0.2
Decommissioning of the existing Pratt Compressor N/A Greene, Pennsylvania

Station

Tap Sites & Interconnects

Webster Interconnect H-319 — <0.1 Wetzel, West Virginia
Mobley Tap H-302 - 0.6 Wetzel, West Virginia
H-302 Tap (with pig launcher/receiver) H-316 - 3.0 Greene, Pennsylvania
H-306 Tap H-319-0.0 Wetzel, West Virginia
H-148 Tap H-318 - 3.8 Washington, Pennsylvania
Pig Launcher/Receiver Facilities

Applegate H-318 - 0.0 Allegheny, Pennsylvania
Hartson H-318 - 3.8 Washington, Pennsylvania

N/A = Not Applicable

The new Redhook Compressor Station would be located on a “green field” site in Greene
County, Pennsylvania. The station would use two natural gas-fired reciprocating engines and
two natural gas-fired turbine engines to produce about 31,300 hp of compression. It would have
a capacity of 878.5 MMcf/d.

The existing Pratt Compressor Station, in Greene County, Pennsylvania, would be
abandoned, decommissioned, and demolished once the new Redhook Compressor Station is
operational. The 6-inch-diameter M-80 and 12-inch-diamenter H-158 pipelines would be re-
routed from the Pratt Compressor Station to the Redhook Compressor Station. During operation,
Equitrans would use the abandoned compressor station site as a storage yard.

Equitrans would utilize best management practices (BMPs) to remove old compressor
station equipment from the abandoned Pratt Compressor Station. All removed equipment would
be salvaged or disposed of properly. According to Equitrans, several facilities would remain at
the Pratt Compressor Station site, including:

e the H-147 pipeline receiver;

e the H-147 pipeline ultrasonic meter;

two Dominion interconnects with control valves, filter/separators, regulation runs,
and ultrasonic meter runs/chromatographs (in a building);

an Equitrans electronics building;

a Dominion dekatherm building;

overpressure protection equipment; and

a tap valve.
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During decommissioning of the Pratt Compressor Station, Equitrans anticipates removing
and disposing of the following hazardous materials:

petroleum (oil) contaminated soil;

lead paint;

asbestos (coal-tar wrap);

liquid hydrocarbons in various pipes;

e mercury meters; and

e apolychlorinated biphenyl (PCB) transformer.

Equitrans would handle all hazardous materials in accordance with state and federal
regulatory requirements. Equitrans would also follow its Spill Prevention Controls and
Countermeasures Plan (SPCCP) and Preparedness, Prevention and Contingency and Emergency
Action Plans (see table 2.4-2). Equitrans would collect and analyze samples to determine the
proper disposal method for potentially contaminated soil and coal tar or asbestos wrapped pipe.
These materials would be stored at the Pratt Compressor Station until sample analysis has been
completed.

Additionally, Equitrans would construct new regulator and meter runs to supply the
existing  Peoples  Natural Gas, LLC system; a new pre-fabricated gas
chromatograph/instrument/remote terminal unit building; and join (“tie-in”) multiple existing
pipelines. The tie-ins would join:

the H-147 pipeline to the H-148 pipeline;

the H-137 pipeline to the H-106 pipeline;

the H-117 pipeline to the H-108 pipeline;

the GSF-360 to Dominion Pratt Il Interconnect;
GSF-360 to Dominion Pratt | Interconnect; and
H-137 to H-136.

The tie-ins would also require removal of small segments of existing pipelines,
specifically:

a portion of the existing 12-inch-diameter H-136 pipeline;

a portion of the existing 16-inch-diameter GSF-360 pipeline;
portions of the existing 10-inch-diameter M-80 pipeline;

a portion of the existing 16-inch-diameter H-106 pipeline; and
a portion of the existing 16-inch-diameter H-108 pipeline.

Equitrans would construct the new regulator and meter runs and tie-in removals within
the existing station boundary and would install all new equipment within the currently disturbed
site. Equitrans would use the Pratt Compressor Station site as a yard to store materials during
construction of the EEP. Therefore, environmental resources associated the Pratt Compressor
Station are discussed throughout this EIS in the context of a storage yard.
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The Webster Interconnect would be located in Wetzel County, West Virginia, at the
terminus of the new H-319 pipeline. The site would include a gravel yard surrounded by a fence.
The interconnection would consist of meters, pressure/flow control valves, isolation block
valves, and associated instrumentation and controls to measure and control the flow of gas
between the EEP and the MVP pipeline. The Webster Interconnect would join Equitrans’
existing H-306 16-inch-diameter pipeline and the planned H-319 pipeline.

The Mobley Tap would be located in Wetzel County, West Virginia at the terminus of the
existing H-302 pipeline, and would include a gravel yard surrounded by a fence. The facilities
would include two taps, a riser, valves, and associated piping between the existing 24-inch-
diameter Equitrans H-302 pipeline and the new 42-inch-diameter MVP pipeline. The anticipated
flow from the south from the existing Mobley Plant through the Mobley Tap would range from
300 to 920 MMcf/d, while the flow from the north from Pennsylvania would range from 300 to
600 MMcf/d.

The EEP would not require any MLVs. The pig launchers and receivers at the beginning
and end of each pipeline segment would contain the required shutoff valves. Equitrans would
install one of the pig launcher/receivers at the Applegate site, at MP 0.0 of the new H-318
pipeline, in Allegheny County, Pennsylvania. = Another pig launcher/receiver would be
constructed at the Hartson site, at MP 3.8 of the new H-318 pipeline in Washington County,
Pennsylvania. The third pig launcher/receiver would be installed at the H-302 Tap site, at MP
3.0 along the new H-316 pipeline, in Greene County, Pennsylvania. The fourth pig
launcher/receiver would be installed within the Redhook Compressor Station, at MP 0.0 of the
new H-316 pipeline in Greene County, Pennsylvania.

2.13 Cathodic Protection

Cathodic protection units would include both aboveground and underground components.
These units, typically installed after the pipeline, are meant to decrease or prevent corrosion of
the pipe, by running a low electric current. Protection units typically consist of underground
negative connection cables welded to the pipeline. The negative connection cables would
connect to underground linear anode cable systems tied into an aboveground junction box and
rectifier that operate the system.

2.1.3.1 Mountain Valley Project

Mountain Valley would install cathodic protection at 31 locations along the MVP
pipeline route (see table 2.1-7).
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TABLE 2.1-7
Cathodic Protection Units
Along the Route of the Mountain Valley Project
Facility MP County, State
01A 2.3 Wetzel, West Virginia
01B 6.5 Wetzel, West Virginia
2 15.4 Harrison, West Virginia
3 23.0 Harrison, West Virginia
4 34.8 Harrison, West Virginia
5 45.8 Lewis, West Virginia
6 55.1 Lewis, West Virginia
7 62.2 Lewis, West Virginia
8 73.7 Braxton, West Virginia
9 84.1 Webster, West Virginia
10 93.1 Webster, West Virginia
11 98.6 Webster, West Virginia
12 107.0 Webster, West Virginia
13 122.4 Nicholas, West Virginia
14 128.2 Nicholas, West Virginia
15 138.3 Greenbrier, West Virginia
16 149.5 Greenbrier, West Virginia
17 159.5 Summers, West Virginia
18 171.9 Summers, West Virginia
19 182.3 Monroe, West Virginia
20 191.4 Monroe, Virginia
21 200.5 Giles, Virginia
22 2111 Giles, Virginia
23 227.4 Montgomery, Virginia
24 235.6 Montgomery, Virginia
25 246.1 Roanoke, Virginia
26 255.5 Franklin, Virginia
27 264.2 Franklin, Virginia
28 275.0 Franklin, Virginia
29 2855 Pittsylvania, Virginia
30 297.1 Pittsylvania, Virginia

According to Mountain Valley, the permanent footprint of cathodic surface groundbeds
would be perpendicular to the right-of-way and vary from about 25 feet wide and 377 feet long
to 25 feet wide and 972 feet long. Most surface groundbeds would also require a temporary
workspace adjacent to the permanent footprint; this workspace would be 25 feet wide and run the
length of the groundbed. The permanent footprint of deep well groundbeds would be within the
permanent right-of-way or adjacent to the right-of-way in a workspace of 25 feet by 25 feet
(0.014 acre each). A temporary workspace for deep well groundbeds would not be needed.
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Mountain Valley would install four deep well groundbeds, permanently affecting a total of about
0.06 acre, and 27 surface groundbeds, affecting a total of about 18 acres during construction and
10 acres during operation.

Mountain Valley has not completed surveys at three proposed groundbeds due a lack of
survey permission. Therefore, we are recommending in section 4.8.1 that Mountain Valley file
the results for environmental surveys for all cathodic protection groundbeds prior to
construction.

2.1.3.2 Equitrans Expansion Project

Equitrans would install cathodic protection at two locations along the EEP pipeline routes
(see table 2.1-8). Magnesium anodes installed within the right-of-way would protect the M-80
pipeline from corrosion. The H-158, the H-305, and the H-319 pipelines would be protected by
cathodic protection systems along Equitrans’ existing M-82 pipeline, H-106 pipeline, and the H-
306 pipeline, respectively.

TABLE 2.1-8

Cathodic Protection Units
Along the Route of the Equitrans Expansion Project

Facility MP County, State
H-316 Site 0.8 Greene, Pennsylvania
H-318 Site 2.8 Allegheny, Pennsylvania

2.2 NON-JURISDICTIONAL FACILITIES

Under Section 7 of the NGA, the FERC is required to consider, as part of its decision to
authorize interstate natural gas facilities, all factors bearing on the public convenience and
necessity. Occasionally, proposed projects have associated facilities that do not come under the
jurisdiction of the FERC. These “non-jurisdictional” facilities may be integral to the project
objective (e.g., a new or expanded power plant that is not under the jurisdiction of the FERC at
the end of a pipeline) or they may be merely associated as minor, non-integral components of the
jurisdictional facilities that would be constructed and operated with the proposed facilities (e.g., a
meter station constructed by a customer of the pipeline to measure gas offtake). In this EIS, we
consider the potential environmental impacts associated with the construction and operation of
non-jurisdictional facilities that are directly connected to the projects. In many cases, those non-
jurisdictional facilities would be built, operated, and owned by third parties other than Mountain
Valley and Equitrans, such as local electric utility companies. No non-jurisdictional facilities are
proposed on FS lands.

2.2.1 Mountain Valley Project

The non-jurisdictional facilities associated with the MVP would include installation of
aboveground and underground powerlines and telecommunications from existing nearby power
poles to the interconnects, taps, compressor stations, and MLVs. All of the MLVs associated
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with the MVP would require the local electric distributor to extend aboveground power and
telecommunications from an existing power pole to the MLV site. These extensions would
range from 30 feet to 2,212 feet in length. Telecommunications would be radio and/or cellular
with VSAT service as a backup (see section 2.1.2). Impacts associated with these non-
jurisdictional facilities are addressed in section 4.13.

2.2.2 Equitrans Expansion Project
According to Equitrans, there are no non-jurisdictional facilities associated with the EEP.
2.3 LAND REQUIREMENTS

Construction of the MVP and the EEP combined would disturb a total of about 6,560
acres of land. This includes the pipeline construction right-of-way, additional temporary
workspaces (ATWS), aboveground facilities, staging areas, contractor and storage yards (yards),
cathodic protection areas, and new and improved access roads (see table 2.3-1). Operation of
both the MVP and the EEP combined would utilize a total of about 2,187 acres. This includes
the permanent pipeline easements, aboveground facilities, and permanent access roads.

TABLE 2.3-1

Land Requirements Associated with the Mountain Valley Project
and the Equitrans Expansion Project

Land Affected Land Affected
During Construction During Operation
Project Component/State (acres) (acres)
PIPELINE FACILITIES
West Virginia
Pipeline Right-of-Way (MVP) 2,889.7 1,190.4
ATWS (MVP) 458.8 0.0
Pipeline Right-of-Way (EEP) 0.7 0.4
ATWS (EEP) 2.4 0.0
Virginia
Pipeline Right-of-Way (MVP) 1572.1 655.7
ATWS (MVP) 199.0 0.0
Pennsylvania
Pipeline Right-of-Way (EEP) 88.0 44.5
ATWS (EEP) 56.5 0.0
Subtotal Pipeline Facilities — MVP 5,119.6 1,846.1
Subtotal Pipeline Facilities - EEP 147.6 44.9
Combined MVP and EEP Pipeline Facilities Total 5,267.2 1,891.0
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TABLE 2.3-1 (continued)

Land Requirements Associated with the Mountain Valley Project
and the Equitrans Expansion Project

Land Affected Land Affected
During Construction During Operation
Project Component/State (acres) (acres)
ABOVEGROUND FACILITIES
West Virginia
Mobley Interconnect (MVP) 3.2 11
Bradshaw Compressor Station (MVP) 36.5 6.3
Sherwood Interconnect (MVP) 12.0 1.1
Harris Compressor Station (MVP) 16.5 5.6
WB Interconnect (MVP) 9.9 1.2
Stallworth Compressor Station (MVP) 29.9 7.2
Webster Interconnect (EEP) 0.8 0.8
Mobley Tap (EEP) 0.4 0.2
H-306 Tap (EEP) <0.1 <0.1
H-148 Tap (EEP) <0.1 <0.1
Virginia
Transco Interconnect & North/South Launcher Receiver 41.0 25
Sites (MVP)
Pennsylvania
Redhook Compressor Station (EEP) 17.2 8.8
Pratt Compressor Station Decommissioning (EEP) 7.5 7.5
Applegate Pig Launcher/Receiver (EEP) 0.4 0.4
Hartson Pig Launcher/Receiver (EEP) 0.1 0.1
H-302 Tap & Pig Launcher/Receiver (EEP) 0.1 0.1
Subtotal Aboveground Facilities — MVP 149.0 25.0
Subtotal Aboveground Facilities - EEP 26.5 17.9
Combined MVP and EEP Aboveground Facilities Total 1755 42.9
YARDS
West Virginia (MVP) 132.6 0.0
West Virginia (EEP) 0.3 0.0
Virginia (MVP) 37.8 0.0
Pennsylvania (EEP) 18.8 0.0
Subtotal Yards — MVP 170.4 0.0
Subtotal Yards - EEP 19.1 0.0
Combined MVP and EEP Yards Total 189.5 0.0
ACCESS ROADS (acres for improvement of existing roads and new road construction)
West Virginia (MVP) 647.5 173.6
West Virginia (EEP) 0.1 0.1
Virginia (MVP) 258.3 63.9
Pennsylvania (EEP) 10.7 51
Subtotal Access Roads — MVP 905.8 237.5
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TABLE 2.3-1 (continued)

Land Requirements Associated with the Mountain Valley Project
and the Equitrans Expansion Project

Land Affected Land Affected
During Construction During Operation
Project Component/State (acres) (acres)
Subtotal Access Roads - EEP 10.8 5.2
Combined MVP and EEP Access Roads Total 916.6 242.7
CATHODIC PROTECTION BEDS
West Virginia (MVP) 11.3 6.1
West Virginia (EEP) 0.0 0.0
Virginia (MVP) 6.4 3.5
Pennsylvania (EEP) 1.1 1.1
Subtotal Cathodic Protection Beds — MVP 17.7 9.6
Subtotal Cathodic Protection Beds - EEP 1.1 1.1
Combined MVP and EEP Cathodic Protection Beds Total 18.8 10.7
MVP Totals 6,362.5 2,116.5
EEP Totals 205.1 69.1
COMBINED TOTALS FOR BOTH PROJECTS 6,567.6 2,187.3

Note: The totals shown in this table are rounded.
Note: Land Requirements associated with the Jefferson National Forest crossing are provided in section 4.8.1.

Note: The acreages for the Pratt Compressor Station are counted in both the Aboveground Facilities and Yards sections due to the
fact that the lot would be used for pipe storage after the buildings are demolished.

2.3.1 Pipelines

Both the MVP and the EEP pipelines combined would total about 311 miles in three
states. This would include about 7.3 miles of pipeline route in Pennsylvania, 196.3 miles in
West Virginia, and 107.1 miles in Virginia.

Combined, construction of the pipelines for the MVP and the EEP would affect a total of
about 5,267 acres, including ATWS, but excluding staging areas, yards, access roads, and
cathodic protection beds. Pipeline construction would affect about 145 acres of land in
Pennsylvania, 3,352 acres in West Virginia, and 1,771 acres in Virginia. The temporary work
areas used during construction of the pipelines would be restored to their pre-construction
condition and use after the facilities are built.

The operational permanent easement for the MVP and EEP pipelines combined would
cover a total of about 1,891 acres. Operation of the pipelines would affect 45 acres in
Pennsylvania, 1,191 acres in West Virginia, and 656 acres in Virginia.

2.3.1.1 Mountain Valley Project

Mountain Valley would generally use a 125-foot-wide construction right-of-way to install
the pipeline in uplands and a 75-foot-wide construction right-of-way through wetlands. Right-
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of-way configurations proposed by Mountain Valley for its pipeline are included in appendix C.
Construction of the MVP pipeline would affect about 5,120 acres; affecting 3,349 acres in West
Virginia, and 1,771 acres in Virginia.

Following construction, Mountain Valley would retain a 50-foot-wide permanent right-
of-way to operate the pipeline. Operation of the pipeline would affect a total of about 1,846
acres, including 1,190 acres in West Virginia, and 656 acres in Virginia.

2.3.1.2 Equitrans Expansion Project

The width of the construction right-of-way for the EEP pipelines would vary between 85
feet and 125 feet in uplands, depending on the segment (see table 2.3-2). The typical right-of-
way configurations proposed by Equitrans for its pipelines are included in appendix C.
Equitrans would use a 75-foot-wide construction right-of-way to cross most wetlands. The
construction rights-of-way for the EEP pipelines, excluding ATWS, yards, and access roads;
would cover a total of about 88.7 acres; about 88.0 acres in Pennsylvania and about 0.7 acre in
West Virginia.

TABLE 2.3-2

Temporary and Permanent Right-of-Way Widths for the Equitrans Expansion Project

Temporary Construction

Pipeline Diameter Right-of-Way Width Permanent Operational
Facility (inches) (feet) Right-of-Way Width (feet)
H-318 20 100 50
H-316 30 125 50
H-158 12 125 a/ 50
M-80 6 125 &/ 50
H-305 24 100 50
H-319 16 85 50

a/ The H-158 and M-80 pipelines would share one 125-foot-wide construction right-of-way. The pipelines would be separated by
15 feet.

The new H-318 20-inch-diameter pipeline would extend about 3.8 miles in an east-west
direction in Allegheny and Washington Counties, Pennsylvania. Equitrans would use a nominal
100-foot-wide construction right-of-way for the H-318 pipeline in uplands. Construction of the
new H-318 pipeline, excluding ATWS, yards, and access roads; would affect about 41 acres.

The new H-316 30-inch-diameter pipeline would extend about 3 miles in an east-west
direction, following an existing Texas Eastern corridor in Greene County, Pennsylvania.
Equitrans would use a nominal 125-foot-wide construction right-of-way in uplands to install the
H-316 pipeline. Construction of the new H-316 pipeline, excluding ATWS, yards, and access
roads; would affect about 38 acres.
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Both the new 6-inch-diameter M-80 pipeline and the new 12-inch-diameter H-158
pipeline would be about 0.2 mile long. The M-80 and H-158 pipelines would be installed
adjacent to each other in the same 125-foot-wide construction right-of-way in uplands.
Construction of those two pipelines combined, excluding ATWS, yards, and access roads; would
impact about 3.8 acres total.

The new 24-inch-diameter H-305 pipeline would extend about 540 feet, with a 100-foot-
wide construction right-of-way in uplands. Construction of the new H-305 pipeline, excluding
ATWS, yards, and access roads; would affect about 1.2 acres.

The new 16-inch-diameter H-319 pipeline would extend for 200 feet, with an 85-foot-
wide construction right-of-way in uplands. Construction of the new H-319 pipeline, excluding
ATWS, yards, and access roads; would affect about 0.4 acre.

Following construction, Equitrans would retain a 50-foot-wide permanent right-of-way to
operate the pipeline segments. Operation of the EEP pipelines would affect a total of about
44.9 acres (44.5 acres in Pennsylvania and less than 1 acre in West Virginia). Operation of the
new H-318 pipeline would require about 23 acres. Operation of the new H-316 pipeline would
utilize about 18 acres. The new adjacent H-158 and M-80 pipelines would share a permanent
easement that covers about 1.6 acres total. The new H-305 pipeline would require about 0.6 acre
for its permanent easement. The operational easement for the new H-319 pipeline would cover
about 0.3 acre.

2.3.2 Aboveground Facilities

Combined, about 176 acres would be affected by construction of aboveground facilities
for both projects. Operation of aboveground facilities would utilize a total of about 43 acres.
The temporary work areas used during construction of the aboveground facilities would be
restored to their pre-construction condition and use after the facilities are built.

2.3.2.1 Mountain Valley Project

The proposed aboveground facilities for the MVP include 3 new compressor stations, 4
new M&R stations and interconnects, 3 taps, 36 MLVs, and 8 pig launcher and receivers at 5
locations. Construction of the new MVP compressor stations would affect a total of about 83
acres all in West Virginia. Operation of the MVP compressor stations would require about 19
acres in total.

Construction of the Bradshaw Compressor Station would affect about 36.5 acres.
Operation of the Bradshaw Compressor Station would use just over 6 acres.

Construction of the Harris Compressor Station would require about 16.5 acres. Operation
of the station would utilize about 5.6 acres.

Construction of the Stallworth Compressor Station would affect about 30 acres.
Operation of the station would utilize about 7 acres.
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Construction of the new M&R stations, interconnections, and taps would affect a total of
about 68.1 acres (27.1 acres in West Virginia and 41 acres in Virginia). Operation of the M&R
stations would utilize a total of less than 6 acres.

Construction of the Mobley Interconnect and receipt M&R station would require about 3
acres. This facility would have an operational footprint of about 1 acre.

Construction of the Sherwood Interconnect and receipt M&R station would affect about
12 acres. The operational footprint for the Sherwood Interconnect would be about 1.1 acres.

Construction of the WB Interconnect and delivery M&R station would affect about 10
acres. The operational footprint for the WB Interconnect would cover just over 1 acre.

Construction of the Transco Interconnect and delivery M&R station would affect about
41 acres. The operational footprint for the Transco Interconnect and M&R station would cover
about 3 acres.

The Webster Tap and two Roanoke Gas taps would occupy about 2 acres. Mountain
Valley would design and install the pipeline tap, valve, and piping. The interconnection
company would be responsible for the interconnect design, installation, land acquisition, permits,
and cost.

A typical MLV would occupy a 50-foot by 50-foot parcel (0.6 acre) within the permanent
right-of-way or aboveground facility footprint. Pig launchers and receivers would be installed at
all three of the new compressor stations and two of the interconnections (Mobley and Transco).

2.3.2.2 Equitrans Expansion Project

The proposed aboveground facilities for the EEP include a new compressor station, one
interconnect, four taps, four pig launcher and receiver sites, and cathodic protection beds; and the
decommissioning of an existing compressor station. No M&R Stations or MLVs are associated
with the EEP. A 60-foot communication tower would be contained completely within the new
Redhook Compressor Station. The communication tower would be a single lattice structure and
would not emit any light or noise.

Construction of the EEP aboveground facilities would require a total of about 26 acres.
Operation of the aboveground facilities would utilize a total of about 18 acres. Table 2.3-1 lists
the land required for each aboveground facility.

Construction of the Redhook Compressor Station would affect about 17 acres at a new
site in Greene County, Pennsylvania. Operation of the station would utilize about 9 acres.

Once the new Redhook Compressor Station is built, the existing Pratt Compressor
Station, in Greene County, Pennsylvania, would be abandoned, decommissioned, and
demolished. The 7.5-acre site would then be used by Equitrans as a storage yard.

Description Of The Proposed Action 2-26



Construction of the Webster Interconnect would affect less than 1 acre at a new location
in Wetzel County, West Virginia. The operational footprint of the interconnection would cover
less than 1 acre.

Construction of the Mobley Tap would affect about 0.4 acre at a new site in Wetzel
County, West Virginia. The operational footprint would occupy about 0.2 acre.

Equitrans proposes to install four new pig launcher and receivers, occupying a total of
about 0.6 acre combined, excluding the one at the Redhook Compressor Station.

2.3.3 Additional Temporary Workspaces

In constructing the pipeline facilities, ATWS would be required in areas such as the
following:

e adjacent to crossings of roadways, railroads, waterbodies, wetlands, or other utilities;
construction constraints that require special construction techniques, such as
horizontal directional drill (HDD) entry and exit locations;

HDD pullbacks;

areas requiring extra trench depth;

certain pipe bends;

areas for extra spoil storage;

areas for temporary storage of segregated topsoil;

locations with soil stability concerns;

truck turnarounds;

equipment passing lanes;

hydrostatic test water withdrawal and discharge locations; and

staging and fabrication areas.

ATWS would be used only during construction of the projects. After pipeline
installations, all of the ATWS would be restored to their pre-construction condition and use, to
the extent possible. In open, agricultural, and developed and residential land use areas,
construction impacts from use of ATWS would be short-term, as these areas would be
revegetated in a few years. However, in forest, impacts from use of ATWS would be long-term,
as it would take many years for trees to re-establish and mature.

2.3.3.1 Mountain Valley Project

Mountain Valley would use 1,336 ATWS along its pipeline route, affecting a total of
about 658 acres combined. Appendix D identifies where Mountain Valley has proposed ATWS.

2.3.3.2 Equitrans Expansion Project

Equitrans would use a total of 40 ATWS during construction of the EEP facilities,
affecting a total of about 59 acres. Appendix D identifies where Equitrans has proposed ATWS.
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234 Yards

Both Mountain Valley and Equitrans would temporarily use yards during construction to
store pipe, materials, and equipment; set up offices; and mobilize workers. The Applicants
would grade, modify drainage, import gravel or crushed rock, install buildings (usually pre-
fabricated mobile homes), and construct internal roadways within some of the yards. After
pipeline installation, all yards would be restored to their pre-construction conditions and use;
unless the landowner requests otherwise. Most of the yards are classified as having an open land
use. However, some of the yards contain limited forested areas. Any forested areas at the yards,
except at MVP-LY-002, would be cleared during construction. Yard MVP-LY-002 is an
existing yard and Mountain Valley would not alter the landscape of this yard. In the case of
open, agricultural, grasslands-rangelands, or developed land use at yards, impacts would be
short-term, with vegetation re-established in a few years after restoration is finished. In the cases
where forest would be cleared at a yard, trees would not be replanted after construction;
therefore, impacts would be long-term.

2.3.4.1 Mountain Valley Project

During pipeline construction, Mountain Valley would use 20 yards in West Virginia and
2 yards in Virginia (see table 4.8.1-3). Four yards in West Virginia would be used to
accommodate truck turn radii. The yards would temporarily occupy about 171 acres. These
yards are depicted on the maps in appendix B.

2.3.4.2 Equitrans Expansion Project

Equitrans would use six yards in Pennsylvania and one in West Virginia (see table 4.8.1-
6). The yards would temporarily occupy a total of about 19.1 acres combined. These yards are
depicted on the maps in appendix B.

2.3.5 Access Roads

The Applicants would mostly use existing public and private roads to gain access to their
respective rights-of-way. However, many existing roads are not suitable for construction traffic.
Where necessary, the Applicants would improve existing roads, through widening and/or
grading. In addition, some new roads would be built for the projects. After pipeline installation,
the Applicants would remove new temporary roads and restore the land to its pre-construction
condition and use. Additional information regarding access roads can be found in appendix E
and section 4.8.1.

2.3.5.1 Mountain Valley Project

Outside of public roads, Mountain Valley would use 393 new or existing roads to access
the construction right-of-way. Of the 393 access roads that would be used during construction,
355 (totaling 203.3 miles) would be existing roads. Virtually all of the existing access roads
(353) would require improvements for pipeline construction traffic. Mountain Valley would
build 37 new roads for construction access. Mountain Valley would use 161 roads for permanent
access to the right-of-way and aboveground facilities, including 131 existing roads, 27 new
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roads, and 1 road that is partially existing and partially would be new. Additionally, 1 road that
has not been surveyed has been identified by Mountain Valley as a temporary access road.
Access roads would total 906 acres of impacts during construction. Permanent use of access
roads would utilize 237 acres. Appendix E identifies each road improvement proposed for the
MVP.

2.3.5.2 Equitrans Expansion Project

In addition to public roads, Equitrans proposes to use 28 private roads and 1 public road
for access to the construction right-of-way. Twenty-four of the private roads are in Pennsylvania
and four are in West Virginia (see the table in appendix E and maps in appendix B). Most of
these private access roads are graveled, dirt, or grass; only three are paved. Seventeen of the
access roads for the EEP are existing, while 11 would be new roads built by Equitrans for the
EEP. Equitrans has identified 26 existing roads that would need to be improved or modified to
handle construction equipment and traffic. Six of the existing roads would be permanently used
during project operations. All of the new roads would be used temporarily during project
construction. After pipeline installation, Equitrans would restore the temporary new roads to
their original condition and use. About 10.8 acres would be affected by access roads during
project construction and 5.2 acres during operation.  Appendix E identifies each road
improvement proposed for the EEP.

2.3.6 Cathodic Protection

After installation of the pipeline, the companies would install cathodic protection
rectifiers and groundbeds. For both projects combined, these facilities would affect about 19
acres for construction and about 11 acres for operation.

2.3.6.1 Mountain Valley Project

Mountain Valley would install cathodic protection at 32 locations along the MVP
pipeline route that would impact about 18 acres during construction and about 10 acres during
operation (see table 2.1-7).

2.3.6.2 Equitrans Expansion Project

For the EEP, installation of cathodic protection rectifiers and groundbeds would affect a
total of about 1.0 acre, for both construction and operation.

24 CONSTRUCTION PROCEDURES

The Applicants would design, construct, operate, and maintain their respective pipelines
and facilities in accordance with DOT regulations under 49 CFR 192 (Transportation of Natural
and Other Gas by Pipeline: Minimum Federal Safety Standards) and other applicable federal and
state regulations. DOT regulations specify pipeline material selection; minimum design
requirements; protection from internal, external, and atmospheric corrosion; and qualification
procedures for welders and operations personnel, in addition to other design standards. The
Applicants would also comply with the siting and maintenance requirements under 18 CFR
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380.15 and other applicable federal and state regulations, including the requirements of the U.S.
Department of Labor, Occupational Safety and Health Administration. These safety regulations
are intended to ensure adequate protection of the public, pipeline workers, contractors, and
employees, and to prevent natural gas pipeline accidents and failures. Pipeline safety is
discussed further in section 4.12 of this EIS.

24.1 Mitigation
Various forms of mitigation are defined by the CEQ in 40 CFR 1508.20, including:

e avoiding the impact altogether by not taking a certain action or parts of an action;

e minimizing impacts by limiting the degree or magnitude of the action and its
implementation;

e rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;

e reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action; and

e compensating for the impact by replacing or providing substitute resources or
environments.

Section 4 of this EIS describes the resource-specific measures the Applicants have
proposed to minimize environmental impacts, and also includes our additional recommended
mitigation measures as well as those recommended or that may be required by other agencies.
General approaches to mitigation applicable to the projects are presented below.

24.1.1 General Federal Energy Regulatory Commission Mitigation Measures

Mountain Valley agreed to adopt the FERC’s general construction, restoration, and
operational mitigation measures outlined in our Upland Erosion Control, Revegetation and
Maintenance Plan (FERC Plan). Equitrans has proposed one modification to our Plan (see table
2.4-1). Mountain Valley and Equitrans have also proposed modifications to our Wetland and
Waterbody Construction and Mitigation Procedures (FERC Procedures).? These plans and
procedures include measures that:

e minimize impacts on agricultural lands, including segregation of topsoil, repairing
irrigation and drainage systems, rock removal, and relief of compaction;
e minimize impacts on residential areas, including restoration of landscaping;

e maximize erosion control, including the use of slope breakers, and sediment barriers;
e minimize impacts on wetlands, through reduction of workspace size, removal of
stumps in the trenchline only, and requiring equipment to work off mats or timbers;

e minimize impacts on waterbodies and aquatic species, through timing restrictions,
and promotion of dry-crossing techniques;
e enhance revegetation by use of seeding and mulch (except not in wetlands); and

2 Our Plan and Procedures are available on the FERC Internet website at
http://www.ferc.gov/industries/gas/enviro/quidelines.asp.
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e minimize impacts on vegetation during operation by limiting maintenance mowing.

Table 2.4-1 lists Mountain Valley and Equitrans’s proposed modifications to our Plan
and Procedures, their description, and status.

TABLE 2.4-1

Summary of Proposed Modifications to the FERC’s Plan and Procedures

Applicable
FERC Plan/
Procedures Section
Section Requested by Resource Issue Description Status Discussed
Plan at Section Equitrans Spacing of Proposal to use Acceptable 2.4.2.8
IV.F.1.b temporary slope  PADEP’s and WVDEP’s
breakers slope breaker spacing
which is more stringent
than the FERC'’s
spacing.
Procedures at Mountain Extra workspace  Proposal to utilize extra Acceptable 4.3.2.2
Sections 1.A.1, Valley/Equitrans  positioning workspace within 50 feet
VI.B.1.a, and relative to of waterbodies and
V.B.2.b waterbodies and  wetlands at specific
wetlands locations as listed in
appendix D.
Procedures at Mountain Valley  Distance Proposal to site the Acceptable / 4.3.2.2
Section V.B.3.c between a pipeline closer than 15 Not
parallel feet when paralleling a Acceptable
waterbody and waterbody at 12
the pipeline locations as listed on
table 4.3.2-11 (see
section 4.3.2.2).
Procedures at Mountain Valley  Construction Proposal to use a Acceptable 4.3.3.3
Section 11.A.2 right-of-way construction right-of-way
and VI.A.3 width in width greater than 75

wetlands feet in wetlands at
specific locations as
listed in appendix G.

In their respective applications, Mountain Valley and Equitrans provided plans describing
how they would construct and maintain their respective projects (see table 2.4-2). These plans
also include measures to avoid and minimize potential impacts on the environment.
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TABLE 2.4-2

Construction, Restoration, and Mitigation Plans for the Mountain Valley Project
and the Equitrans Expansion Project

Mountain Valley Project

Equitrans Expansion Project

Adopted FERC Plan

Modifications from the FERC Plan as discussed in table
2.4-1.

Modifications from the FERC Procedures as discussed
in table 2.4-1.

Modifications from the FERC Procedures as discussed
in table 2.4-1.

Erosion and Sediment Control Plan (Attachment
General 1a-1 and 1a-2) a/

Erosion and Sediment Control Plans (Section 11) b/

N/A

HDD Contingency Plan ¢/

Revised Karst Hazards Assessment Report (Attachment | N/A
RR2-4a) d/

Karst Mitigation Plan (RR 6, Appendix 6-D) e/, 1/ N/A
Karst-specific Erosion and Sediment Control Plan a/ N/A

Revised Landslide Mitigation Plan (Attachment Data
Request [DR] 4 General 2c) f/

Landslide Mitigation Plan g/

Water Resources Identification and Testing Plan N/A
(Attachment DR4 Water Resources 5) h/

Vertical Scour and Lateral Channel Erosion Analysis N/A
(Attachment DR4 Water Resources 13e) h/

Site-Specific Residential Construction and Mitigation N/A
Plans (Attachment DR5 Land Use 8) i/

Organic Farm Protection Plan (OFPP) (Attachment DR2 N/A

RR8-4) j/

Spill Prevention, Control, and Countermeasures Plan
(SPCCP) and Unanticipated Discovery of Contamination
Plan for Construction Activities in West Virginia and
Virginia (Attachment DR5 General 1le-1 and General le-
2) il

SPCCP (Attachment General-3) b/

N/A

Preparedness, Prevention, and Contingency and
Emergency Action Plans (PPCEP) (Attachment General-
3) b/

General Blasting Plan (Attachment DR4 Geology 13) h/

N/A

Compensatory Wetland Mitigation Plan (Attachments
General 1le-1, 1e-2, and 1le-3) a/

N/A

Revised Migratory Bird Conservation Plan (Attachment
DR5 General 1b1) t/

Migratory Bird Conservation Plan (Attachment 3-21) I/

Exotic and Invasive Species Control Plan (Attachment
DR3 Vegetation-5) m/

N/A

Revised Traffic and Transportation Management Plan
(Attachment DR5 Land Use 1) i/

Traffic and Transportation Management Plan
(Attachment 5-13) I/

Fire Prevention and Suppression Plan (Attachment N/A
RR1-4) n/
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TABLE 2.4-2 (continued)

Construction, Restoration, and Mitigation Plans for the Mountain Valley Project
and the Equitrans Expansion Project

Mountain Valley Project

Equitrans Expansion Project

Mining Area Construction Plan (Attachment DR2
General-5b) j/

Mine Subsidence Plan (Attachment 6-15) I/

Avoidance Plans filed July 18, 2016.

Individual Site Testing Plans for West Virginia included
in county survey reports, variously filed.

Testing Plans for Virginia archaeological sites filed July
22, 2016.

Treatment Plans pending

Avoidance Plan for site 36 WH1706 submitted to PA-
SHPO on September 23, 2016

Plan for Unanticipated Historic Properties and Human
Remains (Attachment 4-M) e/

Plan for Unanticipated Historic Properties and Human
Remains, Pennsylvania and West Virginia (Discovery
Plan- Appendix 4-B)

Plan for Unanticipated Discovery of Paleontological
Resources (Attachment 1-m) n/

N/A

N/A

Unanticipated Discovery of Contamination Plan
(Attachment 4 of the PPCEP) b/

Fugitive Dust Control Plan (Attachment 1-g) n/

Dust Suppression Plan (RR1, appendix 1-K) o/

Winter Construction Plan (Attachment RR1-30) n/

Winterization Plan (RR1, appendix 1-J) o/

POD (Attachment DR General 2b) f/ N/A

Unanticipated Mine Pool Mitigation Plan (Attachment N/A

DR4 Geology 12) p/

Stormwater Pollution Prevention Plan (SWPPP) N/A

(Appendix F of Attachment F) g/

Annual Standards and Specifications for Virginia N/A

(Appendix G) g/ (Revision expected Fall 2017)

Acid Forming Materials Mitigation Plan (Attachment DR5 | N/A

General 1c) s/

Habitat Mitigation Plan (Attachment DR5 Vegetation) t/ N/A
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TABLE 2.4-2 (continued)

Construction, Restoration, and Mitigation Plans for the Mountain Valley Project
and the Equitrans Expansion Project

Mountain Valley Project Equitrans Expansion Project

I3

Mountain Valley’s supplemental filing filed February 26, 2016 (accession number 20160226-5404).
Equitrans’ supplemental filing filed July 14, 2016 (accession number 20160714-5016).

Equitrans’ supplemental filing filed April 20, 2016 (accession number 20160421-5019).

Mountain Valley’s supplemental filing filed October 14, 2016 (accession humber 20161014-5022).
Mountain Valley’s Application filed October 23, 2015 (accession number 20151023-5035).
Mountain Valley’s supplemental filing filed March 3, 2017 (accession number 20170303-5014).
Equitrans’ supplemental filing filed May 5, 2017 (accession number 20170505-5038).

Mountain Valley’s supplemental filing filed February 9, 2017 (accession number 20170209-5249).
Mountain Valley’s supplemental filing filed March 30, 2017 (accession number 20170330-5339)
Mountain Valley’s supplemental filing filed April 21, 2016 (accession nhumber 20160422-5012).
Mountain Valley’s supplemental filing filed May 11, 2017 (accession number 20170511-5018).
Equitrans’ supplemental filing filed February 5, 2016 (accession number 20160205-5192).
Mountain Valley’s supplemental filing filed July 18, 2016 (accession humber 20160718-5161).
Mountain Valley’s supplemental filing filed January 15, 2016 (accession number 20160119-5076).
Equitrans’ Application filed October 27, 2015 (accession number 20151027-5125).

Mountain Valley’s supplemental filing filed February 17, 2017 (accession number 20170217-5199).
Mountain Valley’s supplemental filing filed June 24, 2016 (accession number 20160624-5244).

As part of the Conditional WQC issued by WVDEP, Special Condition 16 requires the applicant to provide an enhanced Karst
Management Plan to WVDEP for concurrence prior to pipeline construction in karst areas.

s/ Mountain Valley’'s supplemental filing filed May 9, 2017 (accession number 20170509-5108).
t/  Mountain Valley’s supplemental filing filed May 11, 2017 (accession number 20170511-5018).
N/A = Not Applicable

Q1=
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24.1.2 General Forest Service Mitigation

The FS has a responsibility to manage public lands within National Forests for multiple
uses and sustained yield. The effective use of mitigation allows the FS to support a wide variety
of resources and land uses across the landscape. According to the FS, mitigation of the impacts
from land uses ensures that the varied resources of the public’s land continue to provide values,
services, and functions for present and future generations.

Mitigation may include measures to avoid, reduce, repair, and compensate for
unavoidable impacts on all NFS resource values, including but not limited to: biological,
ecological, cultural, recreational, wilderness, roadless, socioeconomic, and aesthetic values.
Mitigation practices for the MVP would be developed and implemented to offset direct, indirect,
and cumulative impacts. Mitigation may use the best science to implement landscape-scale
mitigation planning, banking, in-lieu fee arrangements and other practical measures, both on-site
and off-site. The FS is committed to maintaining a sustainable resource base.

The FS would strive through mitigation to address adverse impacts of the proposed action
on natural resources and their function within the Jefferson National Forest. This may include
applying measures deemed necessary to replace or compensate for residual adverse impacts on
key Forest resources. The extent to which any of the mitigation elements are used would depend
on what is effective and practicable in addressing the impacts of the MVP.
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The BLM’s Right-of-Way Grant would incorporate mitigation measures through
stipulations, terms and conditions, and conditions of approval as of the authorization. The
decision document may expressly condition approval on the Applicant’s commitment to
implement all mitigation measures as described in the decision document. To guarantee
implementation of the mitigation obligations, financial assurances may be required.

2.4.2 General Upland Overland Pipeline Construction Methods

Constructing the MVP and the EEP pipelines would generally be completed using typical
upland overland sequential pipeline construction techniques, which include survey and staking;
clearing and grading; trenching; pipe stringing, bending, and welding; lowering-in and
backfilling; hydrostatic testing; commissioning; and cleanup and restoration (see figure 2.4.2-1).
These construction techniques would generally proceed in an assembly line fashion with
construction crews moving down the construction right-of-way as work progresses.
Construction and restoration at any particular point along the pipeline route would take about 3
weeks to complete; although progress could be delayed by topography, weather, or other factors.
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Source: NRG, 2000

Typical Pipeline Construction Sequence

1) Survey and Staking 9) Stringing Pipe

2) Clearing 10) Field Bending Pipe

3) Front-End Grading 11) Line-Up, Initial Weld

4) ROW Topsoil Stripping 12) Fill & Cap, Final Weld

5) Restaking Centerline of Trench 13) As-Built Footage

6) Trenching (wheel ditcher) 14) X-Ray Inspection, Weld Repair
7) Trenching (rock) 15) Coating Field Welds

8) Padding Trench Bottom 16) Inspection & Repair of Coating

17) Lowering Pipe into Trench

18) As-Built Survey

19) Pad, Backfill, Rough Grade

20) Hydrostatic Testing, Final Tie-In

21) Replace Topsoil, Final Clean-Up,
Full Restoration

Figure 2.4.2-1

Typical Pipeline Construction Sequence Mountain Valley &
Equitrans Expansion Projects




2.4.2.1 Survey and Staking

The first step of construction involves engineering and land survey crews staking the
limits of the construction right-of-way, the centerline of the proposed trench, ATWS, and other
approved work areas. The Applicants would mark approved access roads using temporary signs
or flagging, and the limits of approved disturbance on any access roads requiring widening. The
Applicants would fence off environmentally sensitive areas (e.g., waterbodies and wetlands,
special status species habitat, and historic properties) where the construction right-of-way may
be constricted. Property markers and old survey monuments would be referenced and marked,
and replaced during restoration. The Applicants would contact the One-Call system for each
county and state to locate, identify, and flag existing underground utilities to prevent accidental
damage during pipeline construction. Typically, land surveying is done using all-terrain vehicles
(ATV) and pick-up trucks.

24.2.2 Clearing and Grading

Clearing and grading would remove trees, shrubs, brush, roots, and large rocks from the
construction work area and would level the right-of-way surface to allow operation of
construction equipment. The specified construction right-of-way widths would be cleared,
including ATWS. Existing fences may not be removed, but new gates may be cut, and fences
reinforced.

Vegetation would generally be cut or scraped flush with the surface of the ground,
leaving rootstock in place where possible. Merchantable timber would be cut to useable lengths
and stacked on the edge of the right-of-way. Typically, cut timber would be disposed in
accordance with landowner wishes; unless the Applicants purchase the timber as part of their
compensation agreements.

Brush cleared from the construction corridor would be open burned (MVP only),
windrowed, or chipped/mulched. According to Mountain Valley, chipped brush would be blown
off of the right-of-way with landowner approval.  Chips would not be blown into
environmentally sensitive areas (i.e., waterbodies, wetlands, and habitat for special status
species). Any open burning would be conducted on a site-specific basis, in accordance with
applicable state and local regulations and Mountain Valley’s Fire Prevention and Suppression
Plan. Burning of cleared slash would only take place in upland areas, away from residences,
waterbodies, and wetlands. No burning would be done within the Jefferson National Forest.
Impacts on air quality during burning are discussed in section 4.11.1.

Grading would be conducted where necessary to provide a reasonably level work surface.
More extensive grading, referred to as two-tone construction, would be required in uneven
terrain and where the right-of-way traverses side slopes. Equipment used for clearing and
grading activities could include grinding machines, motor-graders, bulldozers, track-hoes, and
dump trucks.

The Applicants have indicated that they would separate topsoil from subsoil in residential
and agricultural areas. Mountain Valley would also segregate topsoil within the Jefferson
National Forest. The Applicants would segregate at least the top 12 inches of topsoil where 12

2-37 Description Of The Proposed Action



or more inches of topsoil is present. In soils with less than 12 inches of topsoil, the Applicants
would segregate the entire topsoil layer. See section 4.2 for additional information regarding
topsoil segregation.

Temporary erosion controls would be installed along the construction right-of-way
immediately after initial disturbance of the soil and would be maintained throughout
construction. Temporary erosion control measures would remain in place until permanent
erosion controls are installed or restoration is completed. Each Applicant has committed to
employing Environmental Inspectors (Els) during construction to help determine the need for
erosion controls and ensure that they are properly installed and maintained. Additional
discussion of EI responsibilities is provided in section 2.4.4.

2.4.2.3 Trenching

Soil and bedrock would be removed to create a trench into which the pipeline would be
placed. A track-mounted excavator/backhoe or similar equipment would be used to dig the
pipeline trench. When rock is encountered, tractor-mounted mechanical rippers or rock trenchers
would be used to fracture the rock prior to excavation. Blasting may be used in specific areas
where hard bedrock is close to the surface. Blasting is more fully discussed in section 4.1 of this
EIS.

Excavated soils would be stockpiled along the right-of-way on the side of the trench
away from the construction traffic (“spoil side”). Subsoil would not be allowed to mix with the
previously stockpiled topsoil. In accordance with Pennsylvania laws and in order to deter
invasive species, Equitrans would temporarily stabilize spoil piles and areas left undisturbed for
4 days or longer with temporary seed and mulch. Excess rock would be trucked to approved
disposal areas.

The trench would be dug at least 12 inches wider than the diameter of the pipeline and
excavated to a depth of 5.5 feet to 9 feet (for the MVP) and 5 feet to 6 feet (for the EEP) in order
to provide sufficient cover over the pipeline in accordance with DOT standards in 49 CFR
192.327 (see table 2.4-3). There would generally be 36 inches of cover over the top of the
pipeline in deep soils and 18 inches of cover in areas of consolidated rock. At waterbody
crossings, the pipe would be more deeply buried; with a minimum of 4 feet of cover at navigable
waterways and a minimum of 2 feet of cover at waterbodies with consolidated rock. As
discussed in section 4.3, the pipeline would be buried deeper than the DOT standards for several
waterbodies in order to prevent exposure of the pipeline due to scour. Mountain Valley would
install its uncased pipeline with a minimum of 10 feet of cover under railroads; and a minimum
of 5.5 feet of cover for cased pipe under a railroad.
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TABLE 2.4-3

Minimum DOT Specifications for Depth of Cover over Natural Gas Pipelines

Location a/ Normal _Sqil Consolidatt_ad _Rock
= (cover depth in inches) (cover depth in inches)
DOT PHMSA Class 1 36 18
DOT PHMSA Class 2, 3, and 4 36 24
Actively cultivated agriculture 48 24
Drainage ditches of public roads 36 24
Navigable river, stream, or harbor 48 24
Minor stream crossings 36 24

a/  Asdefined in 49 CFR 192.5.

Class 1: offshore areas and areas within 220 yards of a pipeline with <10 buildings intended for human occupancy.

Class 2: areas within 220 yards of a pipeline with >10 but <46 buildings intended for human occupancy.

Class 3: areas within 220 yards of a pipeline with >46 buildings intended for human occupancy and areas within 100 yards of
either a building or a small, well defined outside area (such as a playground, recreation area, outdoor theater, or
other place of public assembly) that is occupied by 20 or more persons on at least 5 days a week for 10 weeks in any
12-month period.

Class 4: areas within 220 yards of a pipeline where buildings with four or more stories are prevalent.

2.4.2.4 Pipe Stringing, Bending, Welding, and Coating

After trenching, sections of pipe typically between 40 and 60 feet long (also referred to as
“joints”) would be transported to the right-of-way by truck, off-loaded by track-hoes or side-
boom tractors, and strung beside the trench in a continuous line. The pipe would be delivered to
the job site with a protective coating of fusion-bonded epoxy or other approved coating that
would inhibit corrosion by preventing moisture from coming into direct contact with the steel.

Individual sections of pipe would be bent using a track-mounted, hydraulic pipe-bending
machine to conform to the contours of the ground after the joints of pipe sections are strung
alongside the trench. Where multiple or complex bends are required, bending may be conducted
at the pipe fabrication factory, and the pipe would be shipped to the MVP and the EEP areas pre-
bent.

After the pipe joints are bent, they would be aligned, welded together into a long
segment, and placed on temporary supports at the edge of the trench. The Applicants would use
welders who are qualified according to applicable standards in 49 CFR 192 Subpart E, American
Petroleum Standard 1104, and other requirements. Automated welding may be used by
Mountain Valley in areas of flat terrain.

Every completed weld would be examined by a welding inspector to determine its quality
using radiographic or other approved methods as outlined in 49 CFR 192. Radiographic
examination is a non-destructive method of inspecting the inner structure of welds and
determining the presence of defects. Welds that do not meet the regulatory standards would be
repaired or removed.

After a weld is approved, a coating crew would coat the area around the weld before the
pipeline is lowered into the trench. Prior to application, the coating crew would thoroughly clean
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the bare pipe with a power wire brush or sandblast machine to remove dirt, mill scale, and debris.
The crew would then apply the coating and allow the coating to dry. The pipeline would be
inspected electronically (also referred to as “jeeped” because of the sound of the alarm on the
testing equipment) for faults or voids in the coating and would be visually inspected for
scratches, and other defects. The Applicants would repair damage to the coating before the
pipeline is lowered into the trench. The welded pipe would be placed on wooden skids next to
the trench.

2.4.2.5 Lowering-in and Backfilling

The trench would be inspected to be sure it is free of rocks and other debris that could
damage the pipe or protective coating before the pipe is lowered into the trench. Trench
dewatering may be necessary to inspect the bottom of the trench in areas where water has
accumulated. Trench water would be discharged through sediment removal devices in well-
vegetated upland areas away from waterbodies and wetlands. The pipeline would then be
lowered into the trench by side-boom tractors. Trench breakers (such as sand bags or foam)
would then be installed in the trench on slopes at specified intervals to prevent subsurface water
movement along the pipeline.

Sandbags may be placed on top of the pipe at the bottom of the trench to protect it from
rocks. The first 12 inches at the bottom of the trench above the pipe would be clean fill, absent
of rocks. Limestone dust may be brought in and used as padding material only when other local
suitable fill is unavailable. The trench would then be backfilled using the excavated material;
first with subsoil, then with topsoil. Backfilling could be done by track-hoes, bulldozers,
graders, or backfilling machines. A crown of soil may extend above the trench in agricultural,
grasslands-rangelands, and open lands, to account for settling. Any excess soils would be spread
evenly over the right-of-way.

2.4.2.6 Hydrostatic Testing

The Applicants would hydrostatically test the pipeline after backfilling to ensure the
system is capable of withstanding the operating pressure for which it was designed. Hydrostatic
testing involves filling the pipeline with water to a designated test pressure and maintaining that
pressure for about 8 hours. Actual test pressures and durations would be consistent with the
requirements of 49 CFR 192. Any leaks would be repaired and the section of pipe retested until
the required specifications were met.

Water for hydrostatic testing would be obtained from mostly municipal water sources for
the MVP and the EEP. The Applicants would collect baseline water samples prior to withdrawal
and discharge of the hydrostatic test water. In West Virginia, Mountain Valley would analyze
baseline sampling data for oil and grease, total suspended solids, and pH. In Virginia, baseline
sampling data would be taken for total petroleum hydrocarbons, total organic carbon, total
suspended solids, pH, and total residual chlorine. The samples would also be tested for
chloroform if the discharge is to be released to a waterbody. Equitrans would analyze baseline
water samples in Pennsylvania for suspended solids, oil and grease, iron, total residual chlorine
(if chlorinated water was used), dissolved oxygen, and pH. Equitrans’ baseline water samples in
West Virginia would be analyzed for suspended solids and oil and grease. Mountain Valley
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would add a biocide to surface waters used for hydrostatic testing. Prior to discharge, a biocide
deactivating agent would be added so the test water could be discharge to a vegetated upland
area. Equitrans has not proposed to use biocides.

The pipeline would be tested in segments, with the water moved through each sequential
segment along the route. The hydrostatic test water would be discharged through sediment
filters in vegetated uplands away from waterbodies and wetlands. Section 4.3.2 provides more
information on hydrostatic testing. There would be no discharging of hydrostatic test water on
FS lands or on lands upstream from FS lands.

2.4.2.7 Commissioning

Test manifolds would be removed and final pipeline tie-ins would be completed after
hydrostatic testing. The pipeline then would be cleaned and dried using mechanical tools (pigs)
that are moved through the pipeline with pressurized dry air. Mountain Valley would not use a
desiccant to dry the pipe while Equitrans may use nitrogen slugs to dry the pipe. Pigs also would
be used to internally inspect the pipeline to detect whether any abnormalities or damage exists.
Any problems or concerns would be addressed as appropriate.

Pipeline commissioning would then commence. Commissioning involves verifying that
equipment has been properly installed and is working, verifying that controls and
communications systems are functioning, and confirming that the pipeline is ready for service.
In the final step, the pipeline would be prepared for service by purging the pipeline of air and
loading it with natural gas. The Applicants would not be authorized to place the pipeline
facilities into service until after they have documented to the FERC that restoration activities are
proceeding in a satisfactory manner, and the companies have received written permission from
the Director of the Office of Energy Projects (OEP).

2.4.2.8 Cleanup and Restoration

Within 20 days of backfilling the trench (10 days in residential areas), all work areas
would be graded and restored. If seasonal or other weather conditions prevent compliance with
these timeframes, temporary erosion controls would be maintained until conditions allow
completion of final cleanup. Surplus construction material and debris would be removed from
the right-of-way unless that landowner or land-managing agency approves otherwise. EXxcess
rock/stone would be disposed of within the construction right-of-way with landowner approval
or at an approved landfill.

After backfilling the trench, the topographic contours would be restored to their original
pre-construction condition as close as possible, using graders and bulldozers; except where
drainage patterns may cause erosion. Permanent erosion control features, such as slope breakers
(waterbars), would be installed on steep terrain. Fences and gates would be repaired. In
addition, driveways and access roads would be restored to pre-construction conditions. Markers
showing the location of the pipeline would be installed at fence and road crossings in order to
identify the owner of the pipeline and convey emergency information in accordance with
applicable governmental regulations, including DOT safety requirements. The Applicants would
conduct restoration activities in accordance with landowner agreements, permit requirements,
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and written recommendations on seeding mixes, rates, and dates obtained from the Wildlife
Habitat Council (for the MVP) or the PADEP’s Erosion and Sediment Pollution Control
Program Manual (for the EEP) and in accordance with the Applicants’ construction and
restoration plans.

The right-of-way would be seeded within 6 working days following final grading,
weather and soil conditions permitting, although seeding would not be required in actively
cultivated croplands unless requested by the landowner. Alternative seed mixes specifically
requested by the landowner or required by agencies may be used. Any soil disturbance that takes
place outside the permanent seeding season or any bare soil left unstabilized by vegetation would
be mulched in accordance with the FERC Plan and Equitrans’ Plan (see section 4.4).

24.29 Special Pipeline Construction Procedures

Special construction techniques are required when a pipeline is installed across
waterbodies, wetlands, roads and railroads, foreign utilities, steep slopes, residences, agricultural
lands, and other sensitive environmental resources, such as the ANST. These procedures are
further discussed as they apply to specific resources in section 4.0.

2.4.2.10 Waterbody Crossings

Waterbody crossings would be completed in accordance with the Mountain Valley and
Equitrans Procedures, with exceptions from the FERC Procedures as identified in table 2.4-1,
and measures required in other federal or state issued permits. The MVP pipeline route would
require 1,109 waterbody crossings. The EEP pipelines would require 38 waterbody crossings.
The waterbodies that would be crossed and the Applicants’ proposed crossing methods for each
are listed in appendix F. Waterbody crossings are discussed in more detail in section 4.3.2 of
this EIS.

ATWS necessary for waterbody crossings would be placed a minimum of 50 feet from
the waterbody edge. The 50-foot setback would be maintained unless site-specific approval for a
reduced setback is granted by the FERC and other jurisdictional agencies (see section 4.3.2).

To prevent sedimentation caused by equipment traffic crossing through waterbodies, the
Applicants would install temporary equipment bridges. Bridges may include clean rock fill over
culverts, equipment pads, wooden mats, free-spanning bridges, and other types of spans.
Equipment bridges would be maintained throughout construction. Each bridge would be
designed to accommodate normal to high streamflow (storm events) and would be maintained to
prevent soil from entering the waterbody and to prevent restriction of flow during the period of
time the bridge is in use.

Sediment barriers, such as silt fence and straw/hay bales, would be installed immediately
after initial disturbance of the waterbody or adjacent upland. Sediment barriers would be
properly maintained throughout construction, until replaced by permanent erosion controls or
restoration of adjacent upland areas is complete and revegetation has stabilized the disturbed
areas. Trench plugs, consisting of compacted earth of similar low permeability material would
be installed at the entry and exit points of wetlands and waterbodies to prevent water from the
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stream or wetland from moving along the trench. After backfilling, streambanks would be re-
established to approximate pre-construction contours and stabilized.

The pipelines would be installed below scour depth (see section 4.3.2) for each
waterbody crossed. In most cases, the Applicants would place at least 4 feet of cover over the
pipeline at waterbody crossings; except in consolidated rock, where there would be a minimum
of 2 feet of cover. See section 4.3.2 for additional information regarding scour depths and
proposed mitigation measures such as installation of armor layers and revetment mats. Trench
spoil would be placed on the banks above the high water mark for use during backfilling. In
some cases, the pipeline would be coated with concrete for negative buoyancy. In accordance
with the Applicants’ Procedures, construction of minor (10 feet wide or less) waterbody
crossings would be completed within 24 hours; while 48 hours would be used for intermediate
crossings (between 10 and 100 feet wide).

All waterbody crossings for the MVP would be dry open-cut crossings (flume, dam-and-
pump, or cofferdam). In section 4.3, we are recommending Mountain Valley cross the Pigg
River via an HDD. For the EEP, either HDD, flume, or dam-and-pump techniques would be
used. These measures are briefly described below.

Flume Construction Method

The flume method is a type of dry open-cut crossing that involves diverting the flow of
water across the construction work area through one or more flume pipes placed in the
waterbody. The first step in the flume crossing method involves placing a sufficient number of
adequately sized flume pipes in the waterbody to accommodate the highest anticipated flow
during construction. After placing the pipe in the waterbody, sand bags or equivalent dam
diversion structures are placed in the waterbody upstream and downstream of the trench area.
These devices serve to dam the stream and divert the water flow through the flume pipes, thereby
isolating the water flow from the construction area between the dams. Flume pipes are typically
left in place during pipeline installation until trenching under the flumes, pipe installation, and
final cleanup of the streambed is complete. Once the pipeline is installed, and the streambed and
banks restored, the flume pipes are removed, allowing water flow to return to pre-construction
conditions.

Dam-and-Pump Construction Method

The dam-and-pump method is similar to the flume crossing method except that pumps
and hoses are used instead of flumes to move water across the construction work area.
Temporary dams are installed across the waterbody on both the upstream and downstream sides
of the construction right-of-way, usually using sandbags or plastic sheeting. Pumps are then set
up at the upstream dam with the discharge line (or hoses) routed through the construction area to
discharge water immediately downstream of the downstream dam. At the request of the Virginia
Department of Game and Inland Fisheries (VADGIF), fish and other aquatic wildlife would be
removed from the de-watered area between the dams in Virginia waterbodies. An energy
dissipation device is typically used to prevent scouring of the streambed at the discharge
location. The pipeline is then installed and the trench backfilled, allowing water flow to be re-
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established to pre-construction conditions. After backfilling, the dams are removed and the
banks restored and stabilized.

Cofferdam Construction Method

In its original October 2015 application to the FERC, Mountain Valley indicated it would
use wet open-cut measures to cross three major waterbodies (Elk, Gauley, and Greenbrier
Rivers). Following issuance of the draft EIS, Mountain Valley changed the crossing method for
these three rivers to dry open-cut methods (including the use of cofferdams).

A cofferdam is a temporary structure that would be installed within waterbodies to isolate
a portion of the work area during construction, thereby allowing pipeline installation and
construction to proceed under dry conditions. Cofferdams are typically used for waterbody
crossings with larger high flow volumes that may be unsuitable for flume or dam-and-pump
methods. A cofferdam consists of installing the pipeline across the waterbody in stages, using
the cofferdam to divert the water around the workspace (i.e., a portion of the stream’s width) in
each stage. This process allows work to proceed under dry conditions during each stage after the
work area is dewatered, and it could take two or more stages to complete the crossing.
Cofferdam construction methods may include but not be limited to inflatable dams, sand bags,
steel A-frame supports, waterproof membranes, silt booms, and turbidity curtains.

Cofferdam crossings would be designed in accordance with all applicable federal and
state permits to ensure that the cofferdam could withstand elevated waterbody flows during the
course of the work. Dewatering operations of the work areas isolated by the cofferdam would
require silt-laden water to be pumped and discharged to an appropriate dewatering device (e.g.,
filter bags) in a vegetated upland area before it would be allowed to flow back towards the
waterbody.

Mountain Valley would use temporary cofferdams from Portadam, Inc. (see appendix C).
First, steel A-frame supports would be placed around the perimeter of the area to be isolated.
These supports would be anchored to the streambed using instream bolts installed via a diver
operated pneumatic hand-held hammer. Next, a waterproof membrane would be installed over
the steel frame. Once the membrane is in place, water within the work area would be pumped
through sediment filter bags to an upland dewatering structure. In order to reduce sedimentation,
Mountain Valley would use a turbidity curtain along the waterbody bank adjacent to the
dewatering structure. Mountain Valley would relocate, as practicable, aquatic species within the
work area prior to dewatering. Additional information regarding the cofferdams is presented in
section 4.3.

HDD Construction Method

An HDD involves drilling a hole under the waterbody (or other sensitive feature) and
installing a pre-fabricated pipe segment through the hole. Mountain Valley is not proposing to
use the HDD method, however, in section 4.3 we are recommending Mountain Valley cross the
Pigg River via the HDD method. Equitrans proposes to use the HDD method at two locations: 1)
the Monongahela River (along pipeline H-318); and 2) the South Fork Ten Mile Creek (along the
H-316 pipeline).
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The first step in an HDD is to drill a small-diameter pilot hole from one side of the
crossing to the other using a drill rig. As the pilot hole progresses, segments of drill pipe are
inserted into the hole to extend the length of the drill. The drill bit is steered and monitored
throughout the process until the desired pilot hole has been completed. The pilot hole is then
enlarged using several passes of successively larger reaming tools. Once reamed to a sufficient
size, a pre-fabricated segment of pipe is attached to the drill string on the exit side of the hole and
pulled back through the drill hole towards the drill rig. Depending on the substrate and length,
drilling and pullback can last anywhere from a few days to a few weeks. Additional information
regarding the HDD method is presented in section 4.3.

2.4.2.11 Wetland Crossings

Wetland crossings would be completed in accordance with the Mountain Valley and
Equitrans Procedures, and other federal and state permits. For the MVP, about 183 wetlands
would be crossed by the pipeline, and 520 wetlands would be crossed by other project
components (including access roads). The EEP pipelines would cross a total of 17 wetlands.
The wetlands that would be crossed are listed in appendix G and are discussed further in section
4.3.3.

The Applicants would typically use a 75-foot-wide construction right-of-way through
wetlands unless site-specific approval for an increased right-of-way width is granted by the
FERC and other jurisdictional agencies (see section 4.3.3). Mountain Valley has requested a
right-of-way greater than 75 feet in wetlands at several specific locations as listed in appendix G.
ATWS may be required on both sides of wetlands to stage construction equipment, fabricate the
pipeline, and store materials. ATWS for wetland crossings would be located in upland areas a
minimum of 50 feet from the wetland edge unless site-specific approval for a reduced setback is
granted by the FERC and other jurisdictional agencies (see section 4.3). The Applicants
proposal to utilize extra workspace within 50 feet of waterbodies and wetlands at specific
locations are listed in appendix D.

Clearing of vegetation in wetlands would be limited to trees and shrubs, which would be
cut flush with the surface of the ground and removed from the wetland. Stump removal, topsoil
segregation, and excavation would be limited to the area immediately over the trenchline. A
limited amount of stump removal and grading may be conducted in other areas to ensure a safe
working environment. During clearing, sediment barriers, such as silt fence and staked straw
bales, would be installed and maintained adjacent to wetlands and within temporary extra
workspaces as necessary to minimize sediment runoff.

Construction equipment working in wetlands would be limited to that essential for right-
of-way clearing, excavating the trench, fabricating and installing the pipeline, backfilling the
trench, and restoring the right-of-way. The method of pipeline construction used in wetlands
would depend largely on the stability of the soils at the time of construction. Wetlands would be
crossed by wet or dry open trench lay, or open ditch push-pull methods.

Where wetland soils are saturated and/or inundated, the pipeline may be installed using
the push-pull technique, which involves stringing and welding the pipeline outside of the wetland
and excavating the trench through the wetland using a backhoe supported by equipment mats.
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The water that seeps into the trench is used to “float” the pipeline into place, aided by a winch
and flotation devices attached to the pipe. After the pipeline is floated into place, the floats are
removed, allowing the pipeline to sink into place. Pipe installed in saturated wetlands is
typically coated with concrete or equipped with set-on weights to provide negative buoyancy.
Mountain Valley has proposed to use aggregate-filled sacks to decrease buoyancy. After the
pipeline sinks into position, trench breakers are installed where necessary to prevent the
subsurface drainage of water out of the wetland. Then the wetland is backfilled and cleanup
completed. Where topsoil has been segregated from subsoil, the subsoil is backfilled first
followed by the topsoil. Topsoil is not segregated in saturated wetlands due to the
unconsolidated nature of the soils. Equipment mats and timber riprap would be removed from
wetlands following backfilling.

For the proposed projects, construction through unsaturated wetlands would be similar to
dry upland methods, with one exception; only one travel lane would be used. Up to 1 foot of
topsoil from the trench would be segregated where hydrologic conditions allow.

2.4.2.12 Road and Railroad Crossings

The MVP pipeline would cross 263 roads and 12 railroads. The EEP pipelines would
cross 12 roads and 5 railroads. The pipelines would be installed at least 3 feet beneath all roads,
and at least 10 feet below all railroads for uncased pipe (about 5.5 feet deep for cased pipe).

Construction across roads and railroads would be conducted in accordance with the
permits obtained by the Applicants and applicable laws and regulations, including DOT safety
standards. Traffic control measures would be coordinated with appropriate state and county
transportation and road agencies. The Applicants have developed project-specific
Transportation Management Plans, as more fully discussed in section 4.9 of this EIS.

According to a December 22, 2016 filing by the Norfolk Southern Railway Company
(Norfolk Southern), the proposed MVP pipeline route would cross at least 2 active railroads and
6 rights-of-way managed by Norfolk Southern. Norfolk Southern requested that Mountain
Valley’s construction contractors be aware of and follow the Federal Railroad Administration
safety-related requirements and procedures, and coordinate with Norfolk Southern when crossing
their railroads. In a February 9, 2017 filing, Mountain Valley agreed to adhere to the applicable
Federal Railroad Administration safety-related requirements when crossing railroad property.

All railroads would be crossed with a bore. In general, crossings of paved roads would
also be bored, so not to disrupt traffic. Boring involves excavating a pit on each side of the road
or railroad, placing the boring equipment in the pit, and then boring a hole under the road or
railroad that is at least equal to the diameter of the pipe. Once the hole is bored, a pre-fabricated
section of pipe is pushed through the borehole. At particularly long crossings, pipe sections may
be welded onto the pipe string just before being pushed through. If a paved road is open-cut, any
asphalt removed during a road crossing would be disposed of at an approved facility. Mountain
Valley and Equitrans would not recycle used asphalt.

Most gravel, dirt, and grass roads would be crossed by the open-cut method. Traffic on
roads would be maintained during construction by the use of steel plates or detours. At least one
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lane of the road being crossed would be kept open to traffic except for brief periods when it
would be essential to close the road to install the pipeline. Road users would be notified via
signage and flagmen. Most open-cut road crossings require only one or 2 days to complete.
After pipeline installation, all open-cut road crossings would be restored to pre-construction
conditions.

2.4.2.13 Residential Areas

Construction work areas would be within 50 feet of 118 residential structures for the
MVP. Mountain Valley filed site-specific Residential Construction Plans, as discussed in section
4.8 of this EIS and provided in appendix H.

Measures that the Applicants would implement to minimize impacts on residences
located within 50 feet of the construction right-of-way, include, but are not limited to:

e installing safety fence at the edge of the construction right-of-way for a distance of
100 feet on either side of the residence or business establishment;

e installing safety fence around all buildings;

e installing safety fence and temporary end caps on the pipeline at the end of each work
day to prevent overnight access to the trench and pipeline;

e fencing the boundary of the construction work area to ensure that construction
equipment and materials, including the spoil pile, remain within the construction
work area;

e leaving mature trees and landscaping intact within the construction work area unless

the trees and landscaping interfere with the installation techniques or present unsafe

working conditions;

reducing temporary workspaces where possible;

maintaining access, including putting steel plates over the trench;

using “drag-line” or “stove-pipe” construction methods where feasible;

ensuring piping is welded and installed as quickly as reasonably possible to minimize

the amount of time a neighborhood is affected by construction;

backfilling the trench as soon as possible after the pipe is installed; and

e completing final cleanup, grading, and installation of permanent erosion control
devices within 10 days after backfilling the trench, weather permitting.

No residences appear to be within 50 feet of the construction rights-of-way for the EEP
pipelines. There are four existing residences within the boundary of the newly proposed
Redhook Compressor Station parcel. Equitrans stated that it has negotiated purchase agreements
with all four of these property owners (see section 4.8).

2.4.2.14 Foreign Utilities

The proposed MVP pipeline route crosses about 319 existing buried pipelines and other
foreign utilities (including fiber optic lines, telephone lines, power lines, sewer lines, water lines,
etc.) The EEP pipelines would cross about 30 existing buried pipelines and other foreign utilities
(see section 4.8).
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In most cases, the Applicants would prefer to install their pipelines below existing
pipelines and other foreign utilities. The Applicants would install their pipelines with at least 12
inches of clearance from any other underground utilities as required by DOT standards at 49
CFR 192.325. Larger spoil piles resulting from greater depth of excavation at the crossing of
foreign utilities would be stored within ATWS at each crossing. Construction of those crossings
would be monitored by the Applicants, and sometimes by representatives of the owner/operator
of the other pipeline or utility. Appropriate safety measures would be implemented that meet the
standards of the Occupational Safety and Health Administration. To ensure that existing
pipelines and other foreign utilities are properly identified, and crossed without damage, the
Applicants would:

e contact “One-Call” to locate existing known buried pipelines and other foreign
utilities;

e locate existing buried pipelines using a hand-held magnetometer or by probing, as
appropriate for the conditions encountered:;

e scanning the edges of the right-of-way with passive inductive locating equipment;

e providing advance notice to the owner/operators of the foreign pipelines prior to
construction, and allowing representatives to be present during work around their
pipelines;

e not use mechanized excavation equipment within 3 feet of another buried foreign

pipeline, with the excavations completed by hand shoveling;

keep construction equipment and spoil piles off the centerline of the foreign pipeline;

support the foreign pipeline for the length of the span exposed;

inspect the foreign pipeline before and after the Applicants’ pipelines are installed;

maintain DOT minimum separation distances;

follow the foreign pipeline operator’s requirements; and

keep a working combustible gas indicator on-site.

2.4.2.15 Agricultural Lands

The proposed MVP pipeline route would cross about 749 acres of agricultural lands, and
the EEP pipelines combined would cross a total of about 36 acres of agricultural lands. Impacts
and mitigation on prime farmland soils are discussed in section 4.2 of this EIS; while impacts
and mitigation for agricultural land use are discussed in section 4.8.

Prior to construction, the Applicants would conduct surveys to identify and flag existing
irrigation systems and drainage tiles. The pipeline would typically be installed below drain titles.
During restoration, the Applicants would repair or replace any irrigation systems or drain tiles
damaged during construction.

The pipelines would be buried deep enough to allow for 48 inches of cover in actively
cultivated lands. A minimum of 12 inches of topsoil would be segregated from the full right-of-
way in agricultural lands, in accordance with the FERC Plan and Equitrans’ Plan. Where topsoil
is less than 12 inches deep, the actual depth of the topsoil layer would be removed and
segregated. If topsoil fill is necessary, it would be locally sourced to prevent invasive species.
Other mitigation measures in agricultural lands would include relief from compaction and

Description Of The Proposed Action 2-48



removal of rocks from topsoil. Where the MVP pipeline would cross organic farms, Mountain
Valley has developed an Organic Farm Protection Plan (OFPP).

2.4.2.16 Rugged Topography

The MVP pipeline would cross 22.3 miles of slopes between 15 and 30 percent grade,
and 75.4 miles of slopes greater than 30 percent. The EEP pipelines would cross 3.0 miles of
slopes between 15 and 30 percent grade and 0.3 mile of slopes greater than 30 percent. The
Applicants have developed construction methods for rugged terrain, to allow for the safe
operation of equipment, and prevention of severe erosion.

In rugged terrain, temporary sediment barriers would be installed, including silt socks and
reinforced “super” silt fence, to keep soils and rolling rocks within the construction right-of-way.
Temporary slope breakers would be installed during grading, to divert water into off-right-of-
way vegetated areas, through hay bales, or aggregate (all aggregate would be removed during
removal of the temporary slope breaker). Temporary slope breakers would remain in place until
permanent erosion controls were installed. Sand trench breakers would be installed in the trench
to prevent the movement of water. Mountain Valley may also use trench drains to divert water
away from the ditch. The drains would consist of perforated tile or pipe surrounded by stone or
rock. The drains would extend to a vegetated area at the base of the steep slope, a wooded area
off of the right-of-way, or a riprap pad placed at a low point near the edge of the right-of-way.
EEP would adhere to PADEP’s slope breaker requirements, which are more stringent than the
FERC’s Procedures.

In areas where the pipeline route crosses laterally along a slope, cut and fill grading, or
“two-tone” construction techniques, may be used to create a relatively flat working surface. This
would require expanded ATWS (see appendix D). Spoil piles, separated every 50 feet by
temporary water bars, may be compacted by bulldozers, then covered by muich.

Equipment on steep slopes would be suspended from a series of winch tractors. Pipe
joints would be stockpiled at the top or bottom of a slope. A side-boom tractor suspended from a
winch would carry the pipe up the hill one joint at a time. Joints would be welded together in the
trench. The trench would be padded and backfilled by equipment tethered to the winch tractors.
After backfilling, contours would be re-established and permanent slope breakers installed.
Erosion control blankets would be placed on the slopes, or hydroseed would be sprayed, to
provide stabilization for revegetation.

We received comments stating that steep ridge tops often form property boundaries and
these boundaries could be affected by post-restoration changes in topography (i.e., steep
ridgelines could be rounded off). Mountain Valley would document property markers,
monuments, and/or fencing prior to construction and replace these items following restoration.
Mountain Valley would work with landowners to resolve any impacts on property boundaries
due to construction of the MV/P.
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2.4.2.17 Karst Terrain

The MVP would cross areas of karst geology in West Virginia and Virginia. Areas of
karst terrain were identified between MPs 172 and 174 and MPs 191 to 239. Mountain Valley
developed a Karst Mitigation Plan (see section 4.1 of this EIS). Key elements of the Karst
Mitigation Plan include:

e deployment of a karst specialist to evaluate areas of potential karst prior to and during
construction;

e completion of inspections to document any subsidence, rock collapse, sediment filling
or other morphologies at identified karst features on a weekly basis;

e coordination with the appropriate state agencies for larger previously unidentified
karst features or caves identified during construction; and

e monitoring during and post-construction for any subsidence or karst hazards.

No areas of karst terrain were identified along the EEP pipeline routes. Additional
information regarding karst can be found in section 4.1.

2.4.2.18 Winter Construction

Mountain Valley developed a Winter Construction Plan and Equitrans developed a
Winterization Plan to address specialized methods and procedures to protect resources during the
winter season. The key elements of these plans include:

e use of special snow plowing equipment to prevent mixing of snow and underlying
soil;

e clearing of snow from roads without blocking driveways or other access points;

e use of safety fencing around open trenches in areas used for snowmobiling, hiking,
and similar activities;

e suspension of backfill and topsoil replacement if unfeasible due to frozen conditions;

e use of mulch and erosion control devices to stabilize topsoil and subsoil piles; and

e delaying final cleanup activities until soils have thawed.

24.3 Aboveground Facility Construction

Construction activities at the proposed compressor stations, M&R stations, interconnects,
and tap sites would include access road construction; site clearing; grading; putting in
foundations; erecting buildings; installing equipment such as compressors and metering
facilities; restoration and laying gravel in the yards; and erecting security fencing. Initial work at
the aboveground facilities would focus on excavations for reinforced concrete foundations.
Subsurface friction piles may be required to support foundations. Forms would be set, rebar
installed, and concrete poured and cured according to industry stations. Concrete batches would
be tested. Backfill would be compacted.

Equipment and piping would be transported to the sites by truck and off-loaded by cranes
and/or front-end loaders. The equipment and piping would then be placed on the foundations,
leveled, and secured. Piping would be welded, and welds inspected using radiography,
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ultrasound, or other non-destructive examination methods. Aboveground piping would be
painted. Piping would be hydrostatically tested prior to being put into service. Safety equipment
and controls, including emergency shutdown, relief valves, gas and fire detection, and engine
overspeed and vibration protection would be calibrated and tested. Pig launchers and receivers
and MLVs would be installed.

2.4.4 Monitoring

2.4.4.1 Construction Monitoring and Quality Control

During construction, the Applicants would provide contractors with all project design
documents, including environmental alignment sheets, and copies of all applicable federal, state,
and local permits. Construction would be supervised by a company Chief Inspector (CI). At
least one EI would be hired per spread, who would report to the CI, and whose duties would be
consistent with Section I1.B of the FERC Plan and Equitrans’ Plan, including:

e the EIl would be a full-time position, separate from other activity inspectors;

e the El would be responsible for ensuring that the company complies with its
construction and environmental mitigation plans, complies with all environmental
conditions of the Commission Order, and complies with the environmental conditions
of other relevant federal and state permits;

e the EI would have immediate “stop-work™ authority for all activities, and would be
empowered to take corrective actions to remedy instances of non-compliance; and

e the EI would conduct environmental training for company employees, maintain
records, and write reports.

In section 5.2 of this EIS, we are including a recommendation (environmental condition
7) that the Applicants employ a team of Els, with a list of explicit duties. We are also
recommending that if the projects are authorized, the Commission Order should include a
requirement (environmental condition 8) that the Applicants file with the FERC weekly status
reports that address construction and restoration activities. These weekly reports would be
available to the public on our eLibrary system.

Other regulatory agencies also may include terms and conditions or stipulations as part of
their permits or approvals. While there would be jurisdictional differences between the FERC’s
and other agencies’ conditions, the El construction monitoring program would address all
conditions placed on the project by all regulatory agencies.

The Applicants have agreed to fund a FERC third-party compliance monitoring program
during the MVP and EEP construction phase. Under this program, a contractor is selected by,
managed by, and reports solely to the FERC staff to provide environmental compliance
monitoring services. The FERC Compliance Monitor would provide daily reports to the FERC
Project Manager on compliance issues and make recommendations on how to deal with
compliance issues and construction changes, should they arise. In addition to this program,
FERC staff would also conduct periodic compliance inspections during all phases of construction
and throughout restoration, as necessary.
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2.4.4.2 Post-Approval Variance Review Process

The pipeline alignment and work areas identified in this EIS should be sufficient for
construction and operation (including maintenance) of the projects. However, minor route
realignments and other workspace refinements sometimes continue past the project planning
phase and into the construction phase. These changes could involve minor route realignments,
shifting or adding new extra workspaces or staging areas, adding additional access roads, or
modifications to construction methods. We have developed a procedure for assessing impacts on
those areas that have not been evaluated in this final EIS and for approving or denying their use
following any Certificate issuance. In general, environmental surveys were conducted using a
corridor (300-feet-wide) larger than that necessary to construct the facilities. In areas where
access was previously denied, environmental surveys would be conducted, pending an approval
by the Commission. The results of those environmental surveys would be filed with the FERC
post-Order.

It is possible that newly requested workspaces may fall within the previously surveyed
area. Minor modifications within the previously surveyed corridor that would not impact
sensitive resources, and have landowner acceptance, could be reviewed by the third-party
compliance monitor and could be approved in the field if deemed necessary and acceptable.

For larger or more complex variance requests, the FERC staff would take the lead on
reviewing and making a final determination on the request. We have included a
recommendation (environmental condition 5) in section 5.2 of this EIS that spells out the
circumstance when the Applicants must file a formal variance request with the FERC for new
route realignments and facility location changes.

For newly identified work areas outside the environmental survey corridor, the
Applicants would have to document surveys for waterbodies and wetlands, biological resources,
and cultural resources, and document approval of the survey reports by appropriate resource
agencies. The Applicants would also need to identify any avoidance or minimization measures
necessary and provide landowner approval.

Any variance activity by any of the Applicants (whether submitted through the third-
party compliance monitoring program or directly to the FERC), environmental data filed to
support a variance request, and subsequent FERC action would be part of the public record, and
would be available through the FERC’s eLibrary system, under the docket number for the
respective project (CP16-10 or CP16-13).

2443 Post-Construction Monitoring

The Applicants would conduct follow-up inspections and monitor disturbed areas for at
least the first and second growing seasons, including until revegetation thresholds are met and
temporary erosion control devices are removed. The Applicants would submit quarterly
monitoring reports for at least 2 years following construction. Restoration is deemed complete
when the density and cover of non-nuisance vegetation are similar in density and cover to
adjacent, undisturbed areas.
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The FERC staff would conduct post-construction restoration inspections to monitor for
vegetation cover, invasive species, soil settling, soil compaction, excessively rocky soils,
drainage problems, and erosion. Those inspections would continue until the problems are
corrected and the right-of-way is stable and revegetated.

Other regulatory agencies also may include terms and conditions or stipulations related to
post-construction monitoring as part of their permits or approvals.

We recognize that during and after construction, issues or complaints may develop that
were not addressed during the environmental proceedings at the Commission, and it is important
that landowners have an avenue to contact the Applicants’ representatives. Should the
Commission approve the MVP and the EEP, we are interested in ensuring that landowner issues
and complaints received during and after construction are resolved in a timely and efficient
manner. As such, we recommend in section 5.2 (in environmental condition 9) that Mountain
Valley and Equitrans file detailed environmental complaint resolution procedures and identify
related issues in their weekly status reports.

2.4.4.4 Monitoring of the Right-of-Way Grant for Federal Lands

Monitoring is an essential element of project implementation. If the BLM issues a
Temporary Use Permit and a Right-of-Way Grant for the MVP, those authorizations would
provide the terms and conditions for construction, operation, maintenance, and eventual
termination of the facility on federal lands. As cooperating agencies with jurisdiction by law for
activities that occur on lands they administer, the FS and the COE also have a responsibility to
monitor implementation of the MVP mitigation measures to assure that the terms and conditions
of the Right-of-Way Grant are carried out (40 CFR 1505.3) and that negative impacts from
construction and operation of the pipeline are minimized to the extent possible. Appendix M of
the POD contains the Environmental Compliance Management Plan that would be the primary
guidance document between Mountain Valley, the FS, and the COE for adherence,
documentation and management for compliance with the Right-of-Way Grant and all federal
permits.  The Environmental Compliance Management Plan describes the roles and
responsibilities of FERC, Mountain Valley, FS, and COE; a comprehensive inspection and
monitoring program; corrective procedures in the event of non-compliance; standard protocol for
variance requests, exceptions and other deviations; communications; and reporting procedures.
The FS would have an Authorized Officer, Project Manager, and Compliance Monitors to
oversee all project activities on the Forest during pre-construction, construction and post-
construction (including reclamation) phases to ensure compliance.

CEQ regulations (40 CFR 1505.2(c)) require that a monitoring and enforcement program
be adopted for any project requirements adopted as part of the decision to implement the project.
Many POD requirements that are a part of a BLM Right-of-Way Grant on federal lands are
project design measures that reduce the environmental consequences of the project on-site. The
FS and COE may also propose an off-site mitigation program. In addition to monitoring
implementation of the Temporary Use Permit and the Right-of-Way Grant, the FS and COE also
have a responsibility to monitor authorized actions, whether they are described in the POD or
off-site mitigation measures included in FS and COE mitigation programs.
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There are two types of monitoring associated with administering a Right-of-Way Grant.
“Implementation monitoring” seeks to verify that the project was implemented according to the
terms of the Right-of-Way Grant. Implementation monitoring is typically a checklist to verify
that a project is implemented as planned and that requirements, terms, and conditions associated
with the project are met. Many of these elements would also be addressed by the FERC in the
construction monitoring and inspection processes. As needed for the proposed MVP, agency
representatives of the FS and COE would also assure that agency priorities and stipulations are
accomplished and agency obligations are fulfilled.

“Effectiveness monitoring” is the second type of monitoring. Effectiveness monitoring
seeks to verify that the specific requirements in the POD and in the off-site mitigation plans
accomplished the desired objective. While virtually every important aspect of the project is
subject to implementation monitoring, effectiveness monitoring is typically done on a smaller
subset of actions. Where the outcomes of an action are well known and likely to be
accomplished merely through implementation, effectiveness monitoring may not be needed, or
may only be done on a sample basis. For example, the effects of surfacing roads are well known
and not in question, so little if any effectiveness monitoring would be required for this activity.
Conversely, some POD requirements or mitigation projects may have less certain outcomes or
may be associated with thresholds such as water temperature. In those cases, effectiveness
monitoring would be appropriate to ensure that the desired outcome is achieved. This also
provides a trigger for adaptive management if the proposed mitigation is not entirely effective.
Effectiveness monitoring requires interpretation of land management plan direction and
objectives. Therefore, most effectiveness monitoring on federal lands would be accomplished by
the agency having jurisdiction over the land being monitored.

Reporting results is a key element of a monitoring plan. The monitoring plan developed
by the FS and COE should include a reporting schedule and detailed criteria for judging
completion and success of the actions being monitored. Implementation monitoring is typically
deemed complete when the action being monitored has been completely implemented.
Effectiveness monitoring would not be complete until the project objectives have been
accomplished on NFS lands, and could occur in perpetuity, for the life of the project.

The POD developed by Mountain Valley is part of the Right-of-Way Grant application
and includes extensive monitoring requirements to ensure that impacts from construction and
operation of the project are minimized and that objectives of the federal agencies are
accomplished. Ongoing discussion between Mountain Valley and the agencies are expected to
result in revisions to the POD (see table 2.4-2).

2.5 CONSTRUCTION SCHEDULE AND WORKFORCE

Mountain Valley estimated that it would take up to 29 months to construct and reclaim its
entire project. Construction of Mountain Valley’s pipeline would be completed using 11
construction spreads ranging in length from 22.1 miles to 39.2 miles (see table 2.5-1). In
addition, there would be seven separate spreads for construction of the aboveground facilities.
The peak construction workforce would be 7,865 people for the pipeline and 460 people for the
aboveground facilities. Peak construction worker employment would average about 1,320
people per pipeline spread.
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TABLE 2.5-1

Construction Spreads
for the Mountain Valley Project and the Equitrans Expansion Project

Project/Spread Number Start MP End MP Spread Length (miles)
Mountain Valley Project
1 0 25.9 25.9
2 25.9 48.0 22.1
3 48.0 77.6 29.6
4 77.6 104.4 26.8
5 104.4 128.2 23.8
6 128.2 154.5 26.3
7 154.5 182.7 28.2
8 a/ 182.7 205.9 23.2
9al 205.9 235.8 29.9
10 235.8 264.2 28.4
11 264.2 303.5 39.2
Equitrans Expansion Project
H-316 0.0 3.0 3.0
H-318 0.0 4.3 4.3
Redhook Compressor Station, N/A N/A N/A
M-80, H-158, and H-305
Pratt Compressor Station N/A N/A N/A
Decommissioning
Webster Interconnect, H-319, 0.0 <0.1 <0.1
Mobley Tap
N/A = Not Applicable
al = Spread includes work on FS lands.

Equitrans estimated that construction and restoration for its pipelines would take about
one year, with an additional 4 months needed to put the new Redhook Compressor Station into
service, and 8 more months to complete the demolition of the existing Pratt Compressor Station
(2 years total construction period for the entire EEP). The total peak workforce for the EEP,
including pipelines and aboveground facilities, would be about 400 people. Equitrans would
have five construction spreads (see table 2.5-1).

Construction crews would typically work 10 hours per day, 6 days per week. Work
would be conducted during daylight hours, except where the pipe would be installed using the
HDD and bore methods, which require around-the-clock operations and typically last a few days
to a few weeks. The rate of pipeline construction would average about 19 days per mile;
although progress could be delayed by topography, weather, or other factors.
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2.6 OPERATION AND MAINTENANCE

Mountain Valley and Equitrans would maintain and operate their pipelines and
aboveground facilities in accordance with the DOT/PHMSA regulations at 49 CFR 192, the
FERC regulations at 18 CFR 380.15, and the maintenance provisions found in the FERC Plan
(the MVP), Equitrans’ Plan, and both Applicants’ Procedures. As required by 49 CFR 192.615,
the Applicants would establish an Operation and Maintenance Plan and an Emergency Plan for
each project that includes procedures to minimize the hazards in a natural gas pipeline
emergency.

The Applicants would also maintain a liaison with the appropriate fire, police, and public
officials as part of each Applicants’ emergency operating procedures. Communications with
these parties would include informational meetings and trainings, periodic emergency response
drills and desktop exercises, and emergency contact phone numbers. Pipeline safety measures
are outlined in section 4.12 of this EIS. Mountain Valley stated that it would hire 25 new
permanent employees for operation and maintenance of the project facilities. These employees
would be stationed at various locations along the pipeline or in Equitrans’ headquarters.

No additional employees would be added to operate the EEP facilities. The proposed
new Redhook Compressor Station would be remotely monitored from Equitrans’ Waynesburg,
Pennsylvania office. The pipelines, Mobley Tap, and Webster Interconnect would be operated,
monitored, and maintained by existing Equitrans staff stationed at its Manning and Logansport
offices in West Virginia.

2.6.1 Pipelines

The Applicants would maintain a 50-foot-wide permanent operational easement for their
pipelines. In accordance with the FERC Plan and Equitrans’ Plan, vegetation removal within the
operational easement would not be done more frequently than every 3 years. To facilitate
periodic corrosion and leak surveys, a corridor not exceeding 10 feet in width centered on the
pipeline may be maintained annually in an herbaceous state. The Applicants would also
selectively cut trees within 15 feet of the centerline in wetlands. In no case would routine
vegetation maintenance occur between April 15 and August 1 of any year. Vegetation
management is discussed further in section 4.4.

Besides vegetation maintenance, other operational activities on the pipeline right-of-way
would include inspections and repairs. Periodic aerial and ground inspections may identify
pipeline leaks, erosion or loss of vegetation cover on the right-of-way, and unauthorized
encroachment. The cathodic protection system would also be inspected periodically to ensure
that it is functioning properly. In addition, pigs are regularly sent through the pipeline to check
for corrosion and irregularities in the pipe in accordance with DOT requirements.

In addition, the Applicants would install a supervisory control and data acquisition
system, commonly referred to as SCADA, on each pipeline system, which would continuously
monitor gas pressure and flow at specific locations along the pipeline. These systems would be
continuously monitored for both projects from Equitrans’ Gas Control headquarters in
Pittsburgh, Pennsylvania. The systems would provide continuous information to the control
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center operators and have threshold and alarm values set such that warnings are provided to the
operators if critical parameters are exceeded. According to Equitrans, a secondary gas control
center is located in Jefferson Hills, Pennsylvania. Representatives from either gas control center
would respond immediately to an incident. Primary permanent operational staff for the EEP
would be located in Mannington, West Virginia, Logansport, West Virginia, and Waynesburg,
Pennsylvania. These staff would conduct inspections, perform maintenance, and respond to
safety and operational issues.

Mountain Valley and Equitrans would manage unauthorized off-road vehicle (ORV) and
ATV use on their operational rights-of-way by adhering to Section VI of the FERC Plan and
Equitrans’ Plan, which includes measures such as signs, fences/gates, and slash, timber, and
boulder barriers. In addition, Mountain Valley would adhere to FS requirements regarding ORV
and ATV use on FS managed lands.

2.6.2 Aboveground Facilities

The Applicants would perform routine inspections of and maintain all equipment at
aboveground facilities, including compressor stations, M&R stations, taps and interconnects,
MLVs, and pig launchers and receivers. Routine maintenance checks would include calibration
of equipment and instrumentation. Safety equipment, such as pressure relief devices and fire and
gas detection systems, would be tested for proper operation. Corrective actions would be taken
if problems are noted.

The aboveground facilities would be unmanned, with start/stop capabilities controlled
from corporate headquarters. A telemetry system would notify operational personal at local
offices and the gas control headquarters of the activation of safety systems or alarms.
Maintenance personnel would be dispatched to investigate and take corrective actions.

2.7 FUTURE PLANS AND ABANDONMENT

Mountain Valley stated that it has no plans at this time to either expand or abandon the
proposed MVP facilities. Currently, the MVP is fully subscribed at 2.0 Bcf/d; and the facilities
were designed accordingly. However, in the future, if market conditions change, Mountain
Valley may seek to expand or modify its facilities. For example, additional interconnections or
taps may be proposed to provide natural gas to other LDCs, in keeping with the stated purpose of
the MVP. For any future expansion, Mountain Valley would either have to file an amendment to
its application in CP16-10-000, or file a new application.

The EEP facilities would transport up to about 0.4 Bcf/d of contracted firm capacity of
natural gas. Because the EEP facilities have a design capacity of up to 0.6 Bcf/d, Equitrans will
continue to search for customers for the unsubscribed capacity that remains. Equitrans would
only seek to expand its facilities if it negotiates future contracts in excess of 0.6 Bcf/d of natural
gas. Again, to handle any additional capacity, Equitrans would either have to file an amendment
to its application in CP16-13-000, or file a new application requesting Commission approval of
an expansion.
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The Applicants stated that the expected useful lifespan of the projects would be about 50
years. While there is no termination date for a FERC natural gas Certificate, at the end of the 50-
year period, the Applicants may need to repair, replace, or abandon facilities. Any of those
actions would require permission from the Commission in response to new applications.
Abandonment activities would require an application to the FERC under Section 7(b) of the
NGA. Facilities could either be abandoned in place or by removal. Typically, the Commission
would conduct a separate environmental review under NEPA for a new application. The public
would have the opportunity to comment on these applications.
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3.0 ALTERNATIVES

Introduction

In this section, we evaluate a range of reasonable alternatives, as required by NEPA (at
40 CFR 1502.14) and Commission policy. We also discuss other alternatives that were
eliminated from detailed review because they were not reasonable or practicable. The
alternatives may have been presented by the Applicants, cooperating and other governmental
resource agencies, affected landowners, the public, and FERC staff. The range of alternative we
evaluated include the no action alternative, system alternatives, pipeline route alternatives, route
variations, and compressor station equipment alternatives.

Each of the cooperating agencies with obligations under NEPA can use this alternatives
analysis as part of their decision making process. Individual agencies would ensure consistency
with their own administrative procedures prior to accepting the conclusions in this EIS.

Public Comments

Prior to the issuance of our draft EIS, we received 240 comments for the MVP and 3
comments for the EEP, respectively, requesting that we evaluate alternatives. In response to the
draft EIS issued September 16, 2016, we received 219 comments by the December 22, 2016
comment deadline about our alternatives analyses. In response to these comments, we requested
that the Applicants provide additional environmental information to enable us to compare
alternatives to the proposed action. In some cases, in response to stakeholder, agency, and FERC
staff comments, and their own assessments, the Applicants revised their proposals. Our analysis
of the Applicants’ data and assessment of the alternatives can be found below.

Renewable Energy Alternatives

The Commission also received comments during scoping and regarding the draft EIS
suggesting that electricity generated from solar panels, wind farms, and/or other renewable
energy sources could eliminate the need for the MVP and the EEP. As stated previously, the
MVP and the EEP are designed to move natural gas through pipelines from areas of production
in the Appalachian Basin to customers, including LDCs and power plants, in the Northeast, Mid-
Atlantic, and Southeastern United States. The generation of electricity from renewable energy
sources is a reasonable alternative for a review of power generating facilities, and states or
federal entities that are contemplating new fossil-fuel based power plants may indeed decide to
consider alternate forms of energy for a comparison of overall impacts and benefits. However,
authorizations related to how the markets will meet demands for electricity are not part of the
application before the Commission and their consideration is outside the scope of this EIS.
Therefore, because the purpose of the MVP and the EEP is to transport natural gas, and the
generation of electricity from renewable energy sources or the gains realized from increased
energy efficiency and conservation are not transportation alternatives, they cannot function as a
substitute for the projects. These alternatives cannot meet the purpose for the projects and are
not considered or evaluated further in this analysis.
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Evaluation Process

The purpose of this evaluation is to determine whether an alternative would be preferable
to the proposed action. We generally consider an alternative to be preferable to a proposed
action using three evaluation criteria, as discussed in greater detail below. These criteria include:

1. the alternative meets the stated purpose of the project;
= ji.e., for the MVP, to alleviate some of the constraints on transporting
natural gas production by adding infrastructure to transport lower-priced
natural gas from the Appalachian Basin to industrial users and power
generators in the Mid-Atlantic and Southeastern United States, as well as
to LDCs;
= i.e., for the EEP, to provide additional volumes of firm capacity of natural
gas to be transported north-south on Equitrans’ existing system. The
creation of expansion capacity on Equitrans’ system would allow shippers
to transport natural gas produced in the Appalachian Basin to markets in
the Northeast, Mid-Atlantic, and Southeastern United States, mainly
through an interconnection with the MVP. The EEP would also
interconnect with the existing systems of Texas Eastern; Dominion; and
Columbia. End-users could include LDCs, industry, and electric power
generators;
2. is technically and economically feasible and practical; and
3. offers a significant environmental advantage over a proposed action.

The first consideration for including an alternative in our analysis is whether or not it
could satisfy the stated purpose of the project. An alternative that cannot achieve the purpose for
the project cannot be considered as an acceptable replacement for the project. All of the
alternatives considered here are able to meet the project purpose stated in section 1.0 of this EIS.

For further consideration, an alternative has to be technically and economically feasible.
Technically practical alternatives, with exceptions, would generally require the use of common
construction methods. An alternative that would require the use of a new, unique, or
experimental construction method may not be technically practical because the required
technology is not available or is unproven. Economically practical alternatives would result in
an action that generally maintains the price competitive nature of the proposed action.
Generally, we do not consider the cost of an alternative as a critical factor unless the added cost
to design, permit, and construct the alternative would render the project economically
impractical.

Determining if an alternative provides a significant environmental advantage requires a
comparison of the impacts on each resource as well as an analysis of impacts on resources that
are not common to the alternatives being considered. The determination must then balance the
overall impacts and all other relevant considerations. In comparing the impact between
resources (factors), we also considered the degree of impact anticipated on each resource.
Ultimately, an alternative that results in equal or minor advantages in terms of environmental
impact would not compel us to shift the impacts from the current set of landowners to a new set
of landowners.
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We considered a range of alternatives in light of each project’s objectives, feasibility, and
environmental consequences. Through environmental comparison and application of our
professional judgment, each alternative is considered to a point where it becomes clear if the
alternative could or could not meet the three evaluation criteria. To ensure a consistent
environmental comparison and to normalize the comparison factors, we generally used desktop
sources of information (e.g., publicly available data, aerial imagery) and assumed the same right-
of-way widths and general workspace requirements. We evaluated data collected in the field if
surveys were completed for both the proposed route and its corresponding alternative. Where
appropriate, we also used site-specific information (e.g., detailed designs). Our environmental
analysis and this evaluation considers quantitative data (e.g., counts, acreage, or mileage) and
uses common comparative factors such as total length, amount of collocation, and land
requirements. Where an alternative analysis involves a comparison of only a portion of the
proposed route and not the entire proposed route, then the data comparison presented and
analyses are limited to only the subject corresponding sections of the alternative route and the
proposed route.

The existing Equitrans H-302 pipeline and the EEP would connect with the MVP at the
Webster Interconnect and Mobley Tap in Wetzel County, West Virginia. Therefore, the
alternatives considered below generally use that point as the MVP’s originating location.
According to Mountain Valley’s FERC application, the shippers for the project requested that
Transco Compressor Station 165 be the delivery point to meet the demands of the market.
Transco Station 165 is the existing pooling point for Zone 5 on Transco’s system and a gas
trading hub for the Mid-Atlantic market. As such, the alternatives considered below generally
use that point as the MVP’s terminus.

Our evaluation also considers impacts on both the natural and human environments. The
natural environment includes water resources and wetlands, vegetation and forested lands,
farmland soils, and karst geology. The human environment includes landowners, residences,
utilities, and industrial and commercial development near construction workspaces. In
recognition of the competing interests and the different nature of impacts resulting from an
alternative that sometimes exists (i.e., impacts on the natural environment versus impacts on the
human environment), we also consider other factors that are relevant to a particular alternative or
discount or eliminate factors that are not relevant or may have less weight or significance. In our
alternatives analyses, we often have to weigh impacts on one kind of resource (i.e., habitat for a
species) against another resource (i.e., residential construction).

In conducting a reasonable analysis, we considered environmental advantages and
disadvantages, and focused the assessment on those alternatives that may minimize impacts on
specific resources. In general, an alternative that is shorter in length has less impacts. For
example, 1 mile of a 125-foot-wide construction corridor would impact about 15 acres. Other
elements that may influence the selection of an alternative route could include the avoidance of
historic properties or habitat for federally listed threatened or endangered species, avoidance of
geological hazards, distances from residences, and lessening of forest clearing, or impacts on
agricultural land and specialty crops. Some evaluation factors can be relatively more important
on a project-specific basis in helping to serve as key decision criteria. Some of these factors for
the MVP include forest and interior forest (see also sections 4.4 and 4.6), karst terrain (see
section 4.1), and side slopes (see sections 2 and 4.1). Forest impacts are typically long-term, or
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permanent in the operational right-of-way, and interior forest provides habitat for certain species
such as migratory birds. Karst terrain results in elevated connectivity between surface water and
groundwater resources, and was the subject of numerous stakeholder and agency comments.
Construction along side slopes can result in instability during construction, restoration, and
operation, and as noted in section 4.1 could be a source of debris flows.

Below we evaluate the no action alternative (see section 3.1), alternative modes of natural
gas transportation (see section 3.2), system alternatives (see section 3.3), route alternatives (see
section 3.4), route variations (see section 3.5), and compressor station equipment alternatives
(see section 3.6).

3.1 NOACTION ALTERNATIVE

The CEQ regulations for implementing NEPA (at Part 1502.14(d)) requires the
Commission to consider and evaluate the no action alternative. According to the CEQ,! in
instances involving federal decisions on proposals for projects, no action would mean the
proposed activity would not take place and the resulting environmental effects from taking no
action would be compared with the effects of permitting the proposed activity. If the
Commission selects the no action alternative, it may deny the application. In that case, the stated
objectives of the project would not be achieved.

3.1.1 Mountain Valley Project

If the MVP is not authorized or not constructed, then there would be no impact on the
environment along the proposed pipeline route in West Virginia and Virginia. Compared to the
proposed action, the no action alternative would offer a significant environmental advantage.
However, if the MVP is not authorized or not constructed, shippers may seek other means of
transporting the proposed volumes of natural gas from production areas in the Appalachian Basin
to markets in the Mid-Atlantic and Southeast United States. This may result in the expansion of
existing natural gas transportation systems or the construction of new infrastructure; both of
which may result in equal or greater environmental impacts in comparison to the MVP. Given
consideration of these factors, we conclude that the no action alternative does not meet the stated
purpose of the MVP and likely would not offer a significant environmental advantage if another
similar project took its place.

3.1.2 Equitrans Expansion Project

If the EEP is not authorized or not constructed, then there would be no impact on the
environment along the proposed pipeline routes in Pennsylvania and West Virginia. Compared
to the proposed action, the no action alternative would offer a significant environmental
advantage. However, if the EEP is not authorized or not constructed, shippers may seek other
means of transporting the proposed volumes of natural gas from the Appalachian Basin
production areas to markets in the Northeast, Mid-Atlantic, and Southeast United States; and
Equitrans would lose some north-south system flexibility. The no action alternative may result

1 “NEPA’s Forty Most Asked Questions.”
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in the expansion of existing systems or construction of new infrastructure to meet market
demands, which may cause equal or greater environmental impacts in comparison to the EEP.
Given consideration of these factors, we conclude that the no action alternative does not meet the
stated purpose of the EEP and likely would not offer a significant environmental advantage if
another similar project took its place.

3.2 ALTERNATIVE MODES OF NATURAL GAS TRANSPORTATION

Besides transportation of natural gas in underground steel pipelines, as proposed for both
the MVP and the EEP, we considered alternative means of transportation, as suggested by
stakeholders in comments on the MVP. These alternative means of transportation include using
ships, trucks, and railroads to transport LNG.

3.2.1 LNG Vessels

LNG is natural gas that has been cooled to about -260 degrees Fahrenheit (°F), which
turns the gas into a liquid. As a liquid, LNG is about 600 times more compact than its equivalent
amount of gas vapors. Once liquefied, it can be stored in cryogenic containers and transported
across oceans in specially designed ships. After receipt at an import terminal, the LNG can be
warmed and vaporized back into a gaseous state and put into pipelines. LNG stored domestically
in tanks is referred to as a “peak shaving plant,” with natural gas usually sent to and from the
plants via pipelines.

The closest LNG import/export terminal to the MVP is the Dominion Cove Point
terminal in Calvert County, Maryland. Theoretically, LNG could be shipped out of Cove Point
to potential MVP natural gas end users up and down the Atlantic coast. A new pipeline between
where the MVP pipeline begins and the Cove Point terminal would be about 310 miles long.
Also, the send out capacity of the Cove Point terminal is currently fully accounted for
(Richmond Times-Dispatch, 2013). Therefore, to handle the additional volumes of the MVP (2
Bcf/d) the Cove Point terminal would have to be significantly expanded, with the requirement of
adding significant additional infrastructure along with environmental impacts. Further, although
the end users of the natural gas transported by the MVP are only generally described by
Mountain Valley as LDCs, industry, and power generation companies located in the Mid-
Atlantic, and Southeastern United States, the known delivery points (WB Interconnect, Transco
Interconnect, and two Roanoke Gas Taps) are all located well inland inaccessible to cargo ships.
Therefore, we do not consider the Cove Point LNG alternative to be technically and
economically feasible and practical.

The only other existing LNG import terminal on the eastern seaboard is Kinder Morgan’s
Elba Island Terminal, in Georgia. For LNG to be received there, several things would need to
occur. Import facilities would have to receive the additional volumes proposed by Mountain
Valley (2 Bcf/d), delivered by LNG carriers from Cove Point if the natural gas originated in the
natural gas production area of West Virginia-Pennsylvania. Then, existing pipelines would have
to be expanded or new pipelines constructed to transport natural gas from the Elba Island
terminal to Mountain Valley’s customers, a minimum (straight line) distance of about 350 miles,
with actual conceptual pipeline lengths likely far exceeding 350 miles. We conclude that
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transporting Mountain Valley’s proposed volumes by LNG vessels would not provide a
significant environmental advantage and is not technically feasible and practicable.

3.2.2 Truck Delivery

Another potential transportation alternative would involve using trucks to transport LNG
on existing roadways. LNG in relatively small volumes is already transported via truck in many
locations throughout the United States. Commercially available LNG tanker trucks have storage
capacities ranging between 7,500 gallons and 16,000 gallons. To replace the MVP, new
liquefaction facilities would have to be constructed in the area of natural gas production in West
Virginia-Pennsylvania, and new regasification facilities would need to be constructed at the
delivery points. The conversion of the MVP’s contracted natural gas volume of 2.0 Bcf/d would
yield a production of 23,865,200 gallons of LNG per day. Assuming a truck tanker capacity of
10,850 gallons, 2,201 trucks would be required to transport this volume of LNG per day. The
trucks would have to travel over 300 miles on public highways from the area of natural gas
production to the end users.

Assuming an average fuel economy of 6 miles per gallon for a tractor trailer (Oak Ridge
National Laboratory, 2016) and a 600-mile-long round trip, each truck would consume an
estimated 100 gallons of fuel per round trip (220,100 gallons of truck fuel per day) and each
truck would also emit air pollutants. Further, the liquefaction and re-gasification facilities would
also consume energy and/or fuel during their processes, also emitting air pollutants either
directly on-site or indirectly via obtaining power from an off-site source.

The environmental impacts associated with the construction and operation of the new
liquefaction and regasification facilities for this alternative would be substantial. Therefore, we
do not consider the truck delivery alternative to provide a significant environmental advantage.

3.2.3 Railroad Delivery

LNG could also be transported by railroad tanker cars along existing tracks. In this case,
again, new liquefaction facilities would need to be constructed in the production area, and new
regasification facilities constructed at the delivery points. Assuming a rail car capacity of 30,680
gallons, 779 rail cars would be required to transport this volume of LNG per day.

Assuming an average fuel economy of 1 ton of cargo (i.e., LNG) moved 300 miles per 1
gallon of fuel consumed for a freight train (actual mileage estimate is 436 miles per 1 gallon of
fuel; University of Connecticut, 2013) and a 600-mile-long round trip, each daily delivery of
trains totaling 779 rail cars would consume an estimated 95,600 gallons of fuel and each train
would also emit air pollutants. Further, the liquefaction and re-gasification facilities would also
consume energy and/or fuel during their processes, also emitting air pollutants either directly on-
site or indirectly via obtaining power from an off-site source.

The environmental impacts associated with the construction and operation of new
liquefaction and regasification facilities would be substantial. Based on our review of aerial
photography, other than the newly proposed Roanoke Gas Lafayette Tap (where an existing
railroad is located near MP 235.7), there are no existing rail lines located near any of the MVP’s
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other three proposed delivery points, with the closest existing railway located approximately 3.5
miles from Transco Station 165. Any new railway extension, if feasible, would require years to
design, permit, and build and would come with its own set of environmental impacts. Therefore,
we find the railroad delivery alternative would not provide a significant environmental
advantage.

3.3 SYSTEM ALTERNATIVES

System alternatives to the proposed action would make use of existing or other proposed
natural gas transmission systems/facilities to meet the stated purpose of the projects.
Implementing a system alternative would make it unnecessary to construct all or part of the MVP
and/or the EEP, although some modifications or additions to an existing transmission
system/facility or other proposed transmission system/facility may be necessary.

Existing FERC-jurisdictional natural gas transportation systems in the MVP area include
those operated by Texas Eastern, East Tennessee Natural Gas (East Tennessee), Columbia, and
Transco. A separate proposal in the region currently being reviewed by the FERC is the inter-
related Atlantic Coast Pipeline (ACP) and the Supply Header Pipeline projects. EXxisting FERC-
jurisdictional natural gas transportation systems in the area near the EEP includes those operated
by Texas Eastern, Columbia, and Dominion.

Existing pipeline systems and major interstate highways are depicted on figure 3.3-1 and
figure 3.3-2 for the MVP and the EEP, respectively. We identified and evaluated several system
alternatives as described below.

3.3.1 Existing Natural Gas Pipeline Systems

We evaluated existing pipeline system alternatives based on the economic and technical
feasibility, the ability of the alternative to meet the MVP and the EEP stated purposes, and to
examine potential environmental advantages of the system alternatives.
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3.3.1.1 Mountain Valley Project

Mountain Valley is a new company that does not own or operate existing pipeline
systems capable of meeting the natural gas delivery capacity that the proposed pipeline project
would provide to service downstream markets in the Mid-Atlantic and Southeast United States.
However, there are other existing natural gas pipeline systems operating in the vicinity of the
MVP area. These include FERC-jurisdictional interstate transportation pipelines operated by
Texas Eastern, East Tennessee, Columbia, and Transco. Below we discuss those other systems
as system alternatives to the MVP. There are no existing pipelines that transport natural gas in a
northwest-to-southeast alignment from northern West Virginia to southern Virginia as proposed
by Mountain Valley.

Texas Eastern Pipeline System Alternative

The Texas Eastern pipeline system consists of about 9,100 miles of various diameter
pipelines, extending from Texas to New York, and crossing Pennsylvania. At Uniontown,
Pennsylvania the Texas Eastern pipeline system west-to-east mainline splits, with the Penn-
Jersey system to the north and the Capacity Restoration Project system to the south. The two
pipelines rejoin in Lambertville, New Jersey. Texas Eastern’s system can transport up to about
10.5 Bcf/d of natural gas. Given its current contracted capacity, the FERC staff has determined
that Texas Eastern’s existing mainline in Pennsylvania could not transport the additional
Mountain Valley volumes of 2 Bcf/d without substantial looping and compression. In addition,
the Texas Eastern mainline route does not go to Mountain Valley’s proposed terminus at the
Transco Station 165 in Pittsylvania County, Virginia nor does it connect (and is not located near)
with MVP’s proposed interconnections or taps. A new 435-mile-long pipeline extension from
Lambertville, New Jersey to Martinsville, Virginia would have to be constructed to transport
natural gas from the Texas Eastern mainline to the proposed Mountain Valley terminus. We
estimate the pipeline alone, without necessary aboveground facilities, yards, additional
temporary workspace and access roads would impact at least 6,500 acres of land, well more than
the approximately 4,450 acres that would be affected by the MVVP. Therefore, the Texas Eastern
pipeline system alternative would not provide a significant environmental advantage and is not
studied further.

Columbia System Pipeline Alternative

Columbia operates a 12,000-mile-long pipeline network in the Northeastern United
States, crossing portions of Pennsylvania and West Virginia. The existing Columbia system
extends south/southwest from the Mobley area to Clay County, West Virginia, where
Columbia’s WB Line begins and flows southeasterly into Virginia where it interconnects with
the Transco system? (see figure 3.3-1).

The Columbia system has a capacity to transport an average of about 3 Bcf/d of natural
gas. The FERC staff has determined that this capacity is currently contracted, as evidenced by

2 Columbia’s WB and VB lines, originally authorized by the Commission in 1949, consist of about 268 miles of
26-inch-diameter pipelines in West Virginia, Virginia, and Maryland.
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Columbia’s own proposal for expansion in the area as described in Docket CP16-38 (WB XPress
Project). The addition of the MVP volumes of 2 Bcf/d would result in looping, new pipeline
construction, and compression (estimated two to three new or modified compressor stations
similar in scope as described in section 2 of this EIS and with air emissions as estimated in
section 4.11 of this EIS) along the Columbia system. Since the Columbia system is not located
close to either the Mobley Interconnect (MVP origin) or the Transco Interconnect (MVP
terminus) and because the Columbia system does not generally proceed south/southeasterly in
the area between those two points, then either Columbia would have to develop a new greenfield
project similar to the MVP or loop its existing pipeline system with extensive greenfield laterals
needed to access Mountain Valley’s proposed receipt and delivery points. Regardless, either
option would involve construction similar to or greater than what is proposed by Mountain
Valley. Therefore, we do not consider the Columbia pipeline system to be a reasonable or
practicable alternative to the MVP nor would it offer significant environmental advantage, and so
that alternative is not studied further in this EIS.

East Tennessee Pipeline System Alternative

East Tennessee operates a system of 1,525 miles of various diameter pipelines between
Georgia and North Carolina, through Virginia. The pipeline mainline extends from Nashville,
Tennessee to Roanoke, Virginia. A 95-mile-long pipeline extension then connects with Transco
near Eden, North Carolina. The existing East Tennessee system runs northeasterly and generally
parallels 1-81 in southeast Virginia where it intersects the proposed MVP route in the vicinity of
Roanoke, Virginia.

East Tennessee has the capacity to transport almost 1.9 Bcf/d of natural gas. The FERC
staff has determined that this capacity is currently contracted, and the addition of the MVP
volumes of 2 Bcf/d would result in looping, new pipeline construction, and compression along
the East Tennessee system. In order to be a reasonable alternative to the MVP, the East
Tennessee system would have to be modified in several ways. First, a new pipeline would have
to be built from the production area of West Virginia, where the MVP pipeline is proposed to
begin, to the existing East Tennessee mainline near Roanoke, Virginia, a distance of about 263
miles. Second, if the MVP volumes of natural gas could then be transported through a loop of
East Tennessee’s 95-mile-long pipeline between Roanoke, Virginia and Eden, North Carolina,
where it could interconnect with the Transco system, the gas could be sent through the Transco
system to Mountain Valley’s customers. It is about 20 miles from the terminus of the East
Tennessee pipeline at Eden, North Carolina to the Transco Station 165 north of Martinsville,
Virginia. The construction of the additional facilities for the East Tennessee pipeline system
alternative would be nearly equal to the construction of the MVP. Therefore, the East Tennessee
pipeline system would not provide a significant environmental advantage to the MVP, and so
that alternative is not studied further in this EIS.

Later in this section, we discuss a major route alternative that would be adjacent to a
portion of the existing East Tennessee system.

3-11 Alternatives



Transco Pipeline System Alternative

The existing Transco system consists of various diameter pipelines extending
approximately 10,200 miles between Texas and New York, including through Virginia. The
system has a peak design capacity of almost 11 Bcf/d of natural gas. Mountain Valley proposes
to interconnect with Transco at Station 165 north of Martinsville, Virginia. However, the
Transco system does not extend to the natural gas production areas of West Virginia. That is the
purpose of the MVP pipeline. Therefore, use of the Transco pipeline system alternative would
require construction of facilities similar to the MVP that would affect some of the same
resources. Therefore, it would not provide a significant environmental advantage.

3.3.1.2 Equitrans Expansion Project

In order to be a viable system alternative, any existing pipeline system or combination
would have to be capable of transporting up to 0.6 Bcf/d of natural gas, in addition to their
currently contracted volumes, from the existing Equitrans pipeline system in Pennsylvania to the
proposed Webster Interconnect in Wetzel County, West Virginia. According to our information,
there are no existing pipeline systems in the vicinity that could handle the additional volumes
proposed for the EEP.

There are other existing jurisdictional natural pipeline transportation systems in the
vicinity of the EEP area. These existing systems include pipelines operated by Dominion,
Columbia, and Texas Eastern. Below we discuss modifications to those existing systems (see
figure 3.3-2) as alternatives to the EEP. We conclude, however, that none of the existing
systems could accomplish the objective of the EEP as stated above in section 3.0. Therefore, we
did not find any existing interstate natural gas transportation systems in the project area that can
be reasonable or practicable alternatives to the EEP, or would provide significant environmental
advantages over the proposed action.

Dominion Pipeline System Alternative

Dominion operates about 7,800 miles of various diameter pipelines in Ohio, West
Virginia, Pennsylvania, New York, Maryland, and Virginia. One of Dominion’s 24-inch-
diameter pipelines extends from West Virginia across Greene and Washington Counties,
Pennsylvania, in the vicinity of both the proposed H-316 and H-318 pipelines. However, the
FERC staff has determined that there is no capacity on the existing Dominion system that could
handle the additional volumes of the EEP, without construction of new laterals and compression
that would result in environmental impacts similar to or greater than those that would occur as
proposed by EEP. For those reasons, we conclude that the Dominion system would not offer a
significant environmental advantage over the proposed action, and it is not studied further.

Columbia Pipeline System Alternative

There is an existing 20-inch-diameter Columbia pipeline that runs southeast-to-northeast
and another 24-inch-diamter existing Columbia pipeline that runs west-to-east in the vicinity of
Equitrans’ proposed H-318 pipeline in Washington County, Pennsylvania. However, the
Columbia pipelines do not currently connect the existing Applegate Gathering System with
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Equitrans’ existing H-148 pipeline. To make that connection would necessitate the construction
of new pipelines by Columbia that would be similar to or greater in length than the proposed H-
318 pipeline resulting in similar or greater environmental impacts. Therefore, we do not
consider the Columbia system to offer a significant environmental advantage over the proposed
H-318 pipeline, and it is not studied further.

The FERC staff has determined there is no current capacity on the Columbia system to
transport the additional EEP volumes without the construction of new mainline, laterals, and
compression that would result in similar or greater environmental impacts on the proposed
action. For these reasons, we do not consider the Columbia system to offer a significant
environmental advantage to the EEP, and it is not studied further.

Texas Eastern Pipeline System Alternative

A portion of the Texas Eastern system includes a pipeline that extends west-to-east from
the Pennsylvania border to near the town of Hibbs, in Greene County, near Equitrans’ proposed
pipeline H-316 (see figure 3.3-2). The FERC staff has determined that Texas Eastern does not
have the existing capacity or operating pressure to transport the volumes of the EEP. The Texas
Eastern pipeline does not transport natural gas from north-to-south, to the beginning point of the
MVP pipeline, which is the main purpose of the EEP. The EEP can accomplish its purpose with
about 7 miles of pipeline and compression. At least 25 miles of additional pipeline and
compression infrastructure would be required to modify the Texas Eastern system to serve as an
alternative to the EEP, even if it were able to handle the capacity. Therefore, we conclude that
the Texas Eastern pipeline system would not provide a significant environmental advantage to
the EEP, and it was not studied further.

3.3.2 Proposed Natural Gas Pipeline Systems

We also considered modification of other proposed natural gas pipeline systems that
potentially could be reconfigured in a manner to accommodate the transportation needs of both
the MVP and the EEP. These are projects currently under study by the FERC, but have not yet
been authorized.

3.3.2.1 Proposed Projects in the Vicinity of the Mountain Valley Project

There are three proposed FERC-jurisdictional natural gas pipeline projects in the vicinity
of the MVP: the Supply Header Project, the ACP Project, and the WB Xpress Project.® These
projects are discussed below.

3 Stakeholders have mentioned a project called the Appalachian Connector, which was being considered by
Williams. However, Williams has not yet come to the FERC with this proposal. The company webpage for
this project (formerly at http:/co.williams.com/expansionprojects/Appalachian-connector) has been deleted, but
previously disclosed that this project was in the preliminary stage without a route fully developed. We consider
this proposal to be speculative and as such do not study it as an alternative to the MVP.
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Supply Header and Atlantic Coast Pipeline Projects / Single Pipeline
Alternative

On September 18, 2015, the FERC received an application pursuant to Section 7 of the
NGA for the ACP Project (a joint venture comprised of subsidiaries of Dominion, Duke Energy,
Piedmont Natural Gas, and AGL Resources), that as of issuance of the draft EIS in December
2016 would consist of approximately 604 miles of natural gas pipeline in West Virginia,
Virginia, and North Carolina with the purpose of delivering natural gas from supply areas in
West Virginia to markets in Virginia and North Carolina (Docket No. CP15-554-000). On this
same date, the FERC also received a Section 7(c) certificate application from Dominion for the
Supply Header Project (Docket No. CP-15-555-000), that would construct approximately 38
miles of natural gas pipeline and modified compression facilities in West Virginia and
Pennsylvania with the purpose of transporting natural gas from supply areas in Ohio,
Pennsylvania, and West Virginia to markets in Virginia and North Carolina via a direct
connection with the ACP. On March 11, 2016 Dominion filed with the FERC an amendment to
the ACP application. The FERC is analyzing both the ACP Project and the Supply Header
Project together in one joint EIS (see figure 3.3-1). The draft EIS for the ACP-Supply Header
Projects was issued on December 30, 2016; but the Commission has not made a decision about
the projects.

We considered combining the natural gas volumes of the MVP with the Supply Header-
ACP Projects, as one single pipeline system alternative to the MVP, along the route of the
Supply Header and ACP.* This has also been referred to as the “one pipe-one route” alternative.
This alternative route would follow the 38 miles of the Supply Header pipeline, then about 192
miles of the ACP route to its interconnect with Transco, at ACP Compressor Station 2 in
Buckingham County, Virginia. The MVP volumes of natural gas could then in theory be
backhauled in the Transco pipelines to Transco Station 165, which is the proposed terminus for
the MVP pipeline. This would include approximately 65 miles of new pipeline from the ACP
Transco Interconnect at ACP Compressor Station 2, following the existing Transco pipeline
route south to Transco Station 165 in Pittsylvania County, Virginia, to reach the terminus of the
MVP and access the delivery points requested by Mountain Valley’s shippers. The combined
length for the Supply Header-ACP Alternative would be approximately 353 miles (including 38
miles for the Supply Header pipeline, 192 miles of the ACP route to Compressor Station 2, 65
miles to Transco Station 165, approximately 38 miles [straight line distance] to the Roanoke Gas
Franklin Tap, and then another estimated 20 miles [straight line distance] to the Roanoke Gas
Lafayette Tap).

One of the benefits of the Supply Header-ACP Alternative would be the use of a single
pipeline to transport all the natural gas volumes of MVP and ACP combined in a single right-of-
way. This would essentially eliminate all environmental impacts on resources along the
currently proposed MVP pipeline route. A single pipeline within a 125-foot-wide construction
right-of-way along the Supply Header-ACP Alternative route (described above) would impact

4 The “one pipe-one route” putting the ACP Project volumes through the MVP pipeline is not considered an
alternative in this EIS, because the MVP pipeline route is the proposed action analyzed in this EIS and should
not be viewed as an alternative to itself.
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about 5,318 acres; excluding ATWS, yards, access roads, aboveground facilities, and other
ancillary work areas. If the MVP pipeline and the ACP were built separately, along different
routes, as currently proposed, the combined construction areas would disturb about 9,645 acres
total.®

The Supply Header-ACP Alternative would require new pipeline construction and
additional compression. The one pipe alternative following the Supply Header-ACP route could
only serve Mountain Valley’s customers through additional construction of multiple laterals to
accommodate Mountain Valley’s proposed receipt and delivery points. This conceptual
alternative would have the disadvantages of bypassing the Mountain Valley’s proposed
Sherwood Meter (receipt) Station, the two delivery taps to Roanoke Gas, and relocating the WB
Meter Station (delivery) to a different point, if that is feasible. Modifying the locations of
Mountain Valley’s receipt or delivery points may impact Mountain Valley’s existing agreements
with its customers and may limit the ability of contracted shippers to move natural gas to
regional markets.

Next is the problem of combining the volumes of both the MVP and the Supply Header-
ACP Projects, totaling about 3.44 Bcf/d, into a single pipeline. To move this amount of natural
gas in a single 42-inch-diameter pipeline would require a total of about 873,015 hp of
compression, at eight new stations along the single route. This would include two new
greenfield compressor station sites and a total of 583,870 hp of new compression more than the
current proposals by Mountain Valley and Dominion combined. We estimate that the additional
compression could triple air quality impacts in comparison to the MVVP and ACP considered
individually.

Alternately, a larger diameter pipeline (up to about 48 inches in diameter) could be
utilized. However, utilization of a larger diameter pipeline would require additional construction
right-of-way width and additional temporary workspaces to accommodate construction issues
such as heavier equipment, additional spoil storage, and safety considerations.

A 48-inch-diameter pipeline would encompass an area in the pipeline trench about 30
percent larger than a 42-inch pipeline, thereby displacing at least 30 percent more spoil.
Although the Interstate Natural Gas Association of America (GIE, 1999) did not estimate
construction right-of-way widths for a 48-inch-diameter pipeline, which is non-typical, they did
estimate that an additional 15 feet of construction right-of-way width would be needed for a 40-
to 42-inch-diameter pipeline compared to a 30- to 36-inch-diameter pipeline. This information is
useful for comparative purposes. GIE (1999) further noted that other factors such as vertical
slopes and side slopes, special erosion control requirements in steep areas, stockpiling of excess
rock, typically would increase construction right-of-way widths further. These conditions would
be found along the ACP route and we estimate that an additional 30 feet or more of extra
construction right-of-way width would be needed for a theoretical 48-inch-diameter pipeline.

5 This calculation is based on a 303.5-mile-long MVP pipeline along its proposed route and a 333-mile-long ACP
along its March 11, 2016 amended route in Virginia, using a 125-foot-wide construction right-of-way for each
pipeline, without adding in ATWS and other facilities or work areas (such as access roads and yards).
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Based on our review of data, aerial photography, and topography, we conclude that in
many areas such as in Lewis and Upshur Counties, West Virginia and Augusta and Nelson
Counties, Virginia, there is insufficient extra space available along the ridgelines of the ACP
route to accommodate the additional construction right-of-way width and additional temporary
workspaces that would be required for a larger diameter pipeline. Given consideration of these
factors, we find the Supply Header-ACP Alternative is not technically feasible or practical.

WB XPress Pipeline Alternative

On December 30, 2015, Columbia filed a Section 7 NGA application with the FERC for
its WB XPress Project in Docket No. CP16-38-000. This project would consist mainly of
construction of about 29 miles of various diameter pipelines in multiple segments, modifications
at seven existing compressor stations, and construction of two new compressor stations in West
Virginia and Virginia (see figure 3.3-1). The longest single pipeline segment would be 25.4
miles of 26-inch-diameter replacement pipeline in Randolph and Pendleton Counties, West
Virginia. Most of the new pipeline segments would be constructed adjacent to Columbia’s
existing pipelines. The project is fully contracted for 1.3 Bcf/d of natural gas capacity. The
Commission issued an Environmental Assessment for the WB XPress Project on March 24,
2017, but no decision about the project has been made.

The WB XPress Project could obviously not take the MVP volumes of 2 Bcf/d without a
major redesign. The location of the WB XPress pipeline does not match up with the receipt and
delivery points for the MVP. The proposed MVP pipeline would run northwest-to-southeast,
while the proposed WB XPress pipeline would follow Columbia’s existing WB pipeline route
west-to-east. To meet the stated purpose of the MVP, the WB XPress pipeline alternative would
require the construction of significant lengths of new pipelines. Since the WB XPress system is
not close to either the Mobley Interconnect (MVP origin) or the Transco Interconnect (MVP
terminus) and because the WB XPress system does not generally proceed south/southeasterly in
the area between those two points, then either WB XPress would have to develop a new
greenfield project similar to the MVP or loop its existing sister company Columbia pipeline
system with extensive greenfield laterals needed to access Mountain Valley’s proposed receipt
and delivery points. Regardless, either option would involve construction disturbance similar to
or greater than what is proposed by Mountain Valley. For these reasons, we conclude that the
WB XPress pipeline alternative would not offer a significant environmental advantage relative to
the MVP.

3.3.2.2 Proposed Projects in the Vicinity of the Equitrans Expansion Project
There are no proposed natural gas transmission pipeline projects in the immediate

vicinity of the EEP that would allow for the proposed interconnections with the MVP or
comparable existing interconnections on the southern portion of the Equitrans system.
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34 ROUTE ALTERNATIVES

Early in the development of the MVP, Mountain Valley considered a pipeline route that
was largely collocated with an existing powerline, as described further below. Upon more
detailed route evaluation and after the determination of the presence of significant side slope
conditions along the powerline right-of-way as well as other constraints such as residential
subdivisions, Mountain Valley subsequently developed a different pipeline route that is similar
to the current proposed route. During the course of the pre-filing process, Mountain Valley
adopted at least 11 route revisions into the MVP to further minimize environmental impacts.
Additionally, Mountain Valley incorporated at least 571 minor route variations into the MVP
during initial route development to avoid and/or minimize impacts on specific resources at the
request of landowners and stakeholders. Our draft EIS evaluated route alternatives in
comparison to the proposed route filed with Mountain Valley’s application to the FERC in
October 2015. Mountain Valley continued to evaluate route alternatives, route variations, and
minor route variations after issuance of the draft EIS, and in some cases incorporated changes
into the proposed route, as discussed further below.

We evaluated route alternatives and variations as compared to Mountain Valley’s filed
proposed route to determine whether their implementation would be preferable to the proposed
corresponding action. We have defined major route alternatives as being greater than 50 miles in
length; these can deviate from the proposed route by a significant distance. Route variations (see
section 3.5, below) are less than 50 miles in length and typically deviate from the proposed route
to a lesser degree than a major route alternative. Such variations are often designed to avoid
environmental resources or engineering constraints, typically remain within the same general
area as the proposed route; minor route variations are typically site-specific and may allow for
avoidance of certain localized features such as a home or wetland.

Our assessment of the environmental consequences of the project revisions already
incorporated by the Applicants into their proposed routes prior to and after issuance of the draft
EIS are included as part of our environmental analysis of the proposed projects in section 4.0 and
are generally not repeated here. However, in some cases, based on comments received and/or
our own assessments, we considered whether the originally planned routing was preferable to
that eventually proposed. Such cases are included in our evaluation of alternatives below.

3.4.1 Major Alternative Route Concepts Not Evaluated in Detail

34.1.1 Mountain Valley Project

We considered one major alternative concept for the MVP pipeline route: a pipeline
routing alternative that would be collocated with roadways. This alternative concept is not
evaluated in detail below due to the associated construction challenges, logistical constraints, and
environmental impacts which we determined render it technically infeasible and/or as not
providing a significant environmentally advantage compared to the proposed action. This
concept is briefly discussed below.
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Highway Collocation Alternative

Stakeholders during scoping suggested that the MVP pipeline could reduce impacts on
private landowners if it followed public roads or highways for its entire route. Mountain Valley
stated that its proposed pipeline route did not follow highways in general because most major
roads trend either north-south or east-west, making it difficult to connect the proposed starting
point in the production area of northern West Virginia with the Mountain Valley terminus at
Transco Station 165 in Virginia. Further, certain federal and state restrictions have been
established for utilities along the rights-of-way of access-controlled freeways. For example, the
Federal Highway Administration (FHWA) of the DOT has historically discouraged installation
of utilities within medians and rights-of-way of access-controlled highways. However, FHWA
policy has been revised recently, and now permits states to determine if utility facilities can be
placed within these rights-of-way (FHWA, 2014). In West Virginia, the West Virginia
Department of Transportation (WVDOT) has established a policy that utilities, except for
telecommunications facilities, cannot longitudinally cross controlled access highway rights-of-
way (WVDOT, 2007). Similarly, in Virginia, the Virginia Department of Transportation
(VADOT) has instituted policies that prohibit the longitudinal installation of utilities within
controlled access highway rights-of-way except in strictly defined situations that would likely
not apply to natural gas pipelines (i.e., parallel installations which do not involve tree removal or
severe tree trimming) (VADOT, 2011).

While there are no federal restrictions for placement of natural gas pipelines adjacent to,
but outside of, the right-of-way, the highway alternative route would likely present numerous
and substantive construction challenges, including traversing roadway overpasses and
underpasses, large interchanges, elevated sections of roadway including bridges, areas congested
with development and homes, and narrow valleys where the most suitable terrain (i.e., flat) is
already partially or fully encumbered by the roadway.

Nevertheless, we asked Mountain Valley to explore a route alternative that followed
highways. Mountain Valley developed a conceptual alternative route following interstate
highways where feasible due to their generally wider rights-of-way corridors and medians that
would start at the Webster Interconnect in Wetzel County, West Virginia following U.S
Highway 250 and head generally southeast, following U.S. Highway 19, Interstate 79, Interstate
77, U.S. Highway 58, and U.S. Highway 29 to Mountain Valley’s proposed terminus at the
Transco Station 165 in Pittsylvania County, Virginia (see figure 3.4.1-1).
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The highway alternative route would be over 95 percent collocated with existing
highways compared to only about 7 percent® for the proposed route. However, the highway
alternative route would be about 446 miles long and affect about 6,751 acres, in comparison to
the 303.5 mile long proposed MVP pipeline route that would affect about 4,556 acres. The
highway alternative would cross 2,144 parcels, including 21 miles of NFS lands, while the
proposed MVP pipeline route would cross 1,334 parcels, and 3.5 miles of the Jefferson National
Forest. The construction right-of-way for the highway alternative would be within 50 feet of 255
residences, while the proposed route would be near 66 residences. The highway alternative route
would cross 199 perennial waterbodies, while the proposed route would cross 95. About 209
miles of the highway alternative route would cross side slopes and 351 miles would have
landslide potential, while about 158 miles of the proposed route would cross side slopes with 226
miles of high landslide potential.” Based on the above, it is clear that the highway alternative
does not provide a significant environmental advantage and is not considered further.

3.4.1.2 Equitrans Expansion Project

Because the EEP consists of multiple short pipeline segments, we did not identify
conceptual major route alternatives. Below, we discuss smaller scale route variations as
alternatives to the individual pipeline segments proposed by Equitrans (see section 3.5.2).

3.4.2 Major Route Alternatives

3.4.2.1 Mountain Valley Project

We evaluated four major route alternatives to the MVP proposed pipeline route or major
portions (i.e., exceeding 50 miles in length) of the routes (see figure 3.4.2-1): Alternative 1,
Hybrid 1A and Hybrid 1B Alternatives, and the Northern Pipeline — ACP Collocation
Alternative. These alternatives included the potential for increased collocation of the proposed
pipeline project with existing powerlines, existing pipelines, or other proposed pipelines thereby
generally reducing impacts overall (such as to forest interiors) and potentially eliminating new
corridors in greenfield areas. Alternative 1 would be located adjacent to an existing powerline
for 101 miles (31 percent). The Hybrid 1A and Hybrid 1B Alternatives would be substantially
collocated with existing powerlines and involve combining components of Alterative 1 with
components of the proposed route. The Northern Pipeline Alternative — ACP Collocation major
route alternative would be generally be located adjacent to the proposed ACP route.

& Collocation, for the purposes of this alternatives section and analysis, is defined as the proposed route abutting
or adjacent to a major linear corridor such as a pipeline or electric transmission line. Note that the extent of
collocation reported in this section (7 percent) may differ from data (e.g., 29 percent) presented elsewhere in
this EIS, where minor features (such as field roads, trails, local service overhead powerlines, and telephone
lines) may also be included.

7 See table RR10-5 filed by Mountain Valley with the FERC on January 27, 2016.
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Alternative 1

As with the proposed route, Alternative 1 would begin at the proposed Webster
Interconnect in Wetzel County, West Virginia and end at the Transco Station 165 in Pittsylvania
County, Virginia. Alternative 1 (see figure 3.4.2-2) was considered to maximize collocation
with existing rights-of-way. Alternative 1 would be collocated primarily with existing electric
transmission lines for approximately 101 miles, or about 31 percent of its total length. The
pipeline could be installed as close as 25 feet away from powerline infrastructure, with
temporary workspace located even closer, but other configurations would also be required based
on soil type and working conditions where the pipeline would be located much further away.
For comparison, the proposed route would be collocated with existing rights-of-way for 29
miles, or about 10 percent of its total length. A comparative analysis of environmental impacts
of the proposed route and Alternative 1 is presented in table 3.4.2-1.

Alternative 1 crosses 1.9 miles less NFS lands, and less FS-designated old growth forest,
roadless areas, and semi-primitive areas, and would impact less interior forest in comparison to
the proposed route. However, Alternative 1 is 20 miles longer, potentially disturbing 336 more
acres, and 90 more parcels. The alternative crosses approximately 1,924 feet more of wetlands
and 38 more perennial waterbodies compared to the proposed route. Alternative 1 also crosses
the New River twice, as well as Radford University Conservancy property, all of which would be
avoided by the proposed MVP pipeline route. Additionally, Alternative 1 crosses about 43 more
miles of steep slopes, 7 more miles of side slopes, and 14 more miles of karst terrain. Given
consideration of these factors, we conclude that Alternative 1 does not offer a significant
environmental advantage when compared to the proposed route.
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TABLE 3.4.2-1

Comparison of Route Alternative 1 and the Proposed Route

Route Proposed

Feature Alternative 1 Route
General
Total length (miles) 323.8 303.4
Length adjacent to existing right-of-way (miles) 101.0 294
Land disturbed within construction right-of-way (acres) a/ 4,892 4,556
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 1.6 3.5
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (humber) 1 1
Blue Ridge Parkway crossings (number) 1 1
FS-designated old growth forest crossed (feet) 0 1,710
FS-designated old growth forest affected by construction (acres) 0 4.9
FS-designated trails crossed (number) 15 2
FS-designated inventoried roadless areas crossed (feet) 0 5,030
FS-designated inventoried semi-primitive areas crossed (feet) 8,660 14,170
NRHP designated or eligible historic districts crossed (miles) 5.0 10.0
Human Environment
Populated areas within 0.5 mile (humber) b/ 11 8
Landowner parcels crossed (number) 1,424 ¢/ 1,334
Residences within 50 feet of construction workspace (number) 65 66
Resources
Forested land crossed (miles) 237.6 248.7
Forested land affected during construction (acres) 3,608.7 3,771.9
Forested land affected during operation (acres) 1,441.2 1,507.1
Interior forest crossed (acres) 1,565.2 2,463.6
Wetlands crossed (feet) d/ 5,525 3,601
Forested wetlands crossed (feet) d/ 1,657 1,721
Forested wetlands affected by construction (acres) 2.9 3.0
Forested wetlands affected by operation (acres) 1.9 2.0
Perennial waterbody crossings (number) d/ 133 95
Major (>100 feet) waterbodies crossed 7 5
New River crossings (number) 2 0
Shallow bedrock crossed (miles) 217.3 216.4
Steep slope (>20 percent) crossed (miles) 171.4 128.6
Side slope crossed (miles) 165.1 158.2
Landslide potential crossed (miles) 232.2 225.6
Karst area crossed (miles) 56.2 41.7

al  Assuming 125-foot-wide construction right-of-way.

b/ City or town limits as shown in Environmental Systems Research Institute (ESRI) data.

c/  Estimated assuming similar size and number of landowner parcels would be crossed by the alternative as those crossed by the
corresponding segment of Proposed Route.

d/  National Wetlands Inventory (NWI) and National Hydrography Dataset (NHD) data used in order to provide a common comparison
between the two routes since field surveys were not conducted along the alternative.

Alternatives 3-24



Hybrid 1A and Hybrid 1B Alternatives

Based on stakeholder comments that we received on the draft EIS, we evaluated the
potential for hybridizing Alternative 1 with the proposed route in two ways: the northern half of
the proposed route combined with the southern half of Alternative 1 (Hybrid 1A) and the
northern half of Alternative 1 combined with the southern half of the proposed route (Hybrid
1B). The purpose of the analyses was to determine if utilizing major components of Alternative
1 in combination with major components with the proposed route could increase collocation,
decrease environmental impacts, and substantially reduce constructability concerns about side
slope construction associated with Alternative 1 (see figure 3.4.2-3).

Hybrid 1A

Hybrid 1A would follow the proposed route from its origin to about MP 135, where it
would then switch over to the route for Alternative 1 and then proceed to the project terminus
(see figure 3.4.2-3). Hybrid 1A south of MP 135 would be substantially collocated with various
overhead electric transmission lines. Hybrid 1A would cross many of the same features as the
proposed route such as the ANST, Blue Ridge Parkway (BRP), and the Jefferson National
Forest, but would cross them in a different location and in a different setting (e.g., adjacent to an
existing powerline).

Hybrid 1A would have certain environmental advantages over the proposed route such as
avoiding the Slussers Chapel Conservation Site and known Kkarst features, and crossing 1.8 miles
less of the Jefferson National Forest, 68 less springs and wells, 11.3 miles less of forested lands,
and about 5 miles less of areas with landslide potential (see table 3.4.2-2). Hybrid 1A would
cross one Historic District, while the comparable portion of the proposed route would cross five
Historic Districts. In addition, Hybrid 1A would be more collocated with existing corridors by
almost 52 miles, thereby reducing greenfield construction.

However, Hybrid 1A would also have some environmental disadvantages compared to
the proposed route, including increased length by over 6 miles, thereby increasing the area of
overall project disturbance by at least 138 acres, affecting 28 more landowners, crossing 22 more
perennial streams, and crossing two more major waterbodies, including 2 crossings of the New
River. Further, Hybrid 1A would cross about 0.4 more miles of wetlands and affect about 335
more acres of agricultural land. Finally, Hybrid 1A would cross 12.2 more miles of steep slopes
and 19 more miles of side slopes compared to the proposed route, presenting substantially more
obstacles to safe construction, increasing extra workspace requirements, and potentially affecting
worksite stability during construction and after restoration.

Overall, land requirements and resource impacts associated with the Hybrid 1A
alternative are not significantly different than the corresponding proposed route. In balancing the
factors evaluated, we find both advantages and disadvantages to the alternative compared with
proposed route. Consequently, we are not compelled to shift the impacts from the current set of
landowners to a new set of landowners. Therefore, we determined that the Hybrid 1A alternative
does not offer a significant environmental advantage when compared to the proposed route.
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TABLE 3.4.2-2

Comparison of Hybrid Alternative 1A, Hybrid Alternative 1B, and the
Proposed Route (April 2016)

Hybrid Alternative Hybrid Alternative Proposed

Feature 1A 1B Route
General
Total length (miles) 309.7 318.0 303.4
Length adjacent to existing right-of-way (miles) 81.3 86.1 29.4
Land disturbed within construction right-of-way 4,687.8 4,814.9 4,556
(acres) a/
Ij\nd disturbed within operation right-of-way (acres) 1,876.0 1,926.9 1,838.8
Federal/State Lands and Federally/State Managed Areas
VADCR Slussers Chapel Conservation Site crossed 0.0 3.0 2.4
(miles)
National Forest System lands crossed (miles) 1.6 34 3.4
National Forest Wilderness Areas crossed (miles) 0 0 0
Appalachian National Scenic Trail crossings 1 1 1
(number)
Blue Ridge Parkway crossings (number) 1
NRHP designated or eligible historic districts 5
crossed (number)
Human Environment
Populated areas within 0.5 mile (number) b/ 12 15 8
Landowner parcels crossed (number) 1,362 ¢/ 11,398 ¢/ 1,334
Residences within 50 feet of construction work 72 60 66
space (number)
Agricultural land affected (acres) 683.8 528.9 349.0
Resources
Forested land crossed (miles) 237.0 249.8 248.3
Forested land affected during construction (acres) 3,595.4 3,791.6 3,762.1
Forested land affected during operation (acres) 1,436.6 1,513.9 1,504.8
Known habitat for federally listed species (acres) f/ 319.3 280.5 263.1
Known archaeological or historic sites (number) 0g/ 0g/ 0
Wetlands crossed (number) d/ 30 27 20
Wetlands crossed (feet) d/ 5,924 4,484 3,601
Forested wetlands crossed (feet) d/ 1,518 1,935 1,721
Forested wetlands affected by construction (acres) 2.6 3.2 3.0
Forested wetlands affected by operation (acres) 1.7 2.2 2.0
Perennial waterbody crossings (number) d/ 117 115 95
Total length of all waterbody crossings (feet) h/ 2,340 2,300 1,900
Springs and domestic water supply wells within 150 32 72 100
feet of the centerline (hnumber) h/
Major (> 100 feet) waterbodies crossed (humber) 7 7 5
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TABLE 3.4.2-2 (continued)

Comparison of Hybrid Alternative 1A, Hybrid Alternative 1B, and the
Proposed Route (April 2016)

Hybrid Alternative Hybrid Alternative Proposed

Feature 1A 1B Route
New River crossings (number) 2 0 0
Shallow bedrock crossed (miles) 117.7 109.8 202.5
Steep slope (>20 percent) crossed (miles) 140.8 157.3 128.6
Side slope crossed (miles) 177.2 180.4 158.2
Landslide potential crossed (miles) e/ 220.8 235.6 225.6
Karst area crossed (miles) 33.9 42.6 41.7
Known karst features, sinkholes, or caves within 50 0g/ 134 130

feet of the construction right-of-way (number)

al  Assuming 125-foot-wide construction right-of-way and 50-foot-wide operation right-of-way.
b/ City or town limits as shown in Environmental Systems Research Institute (ESRI) data.

c/  Estimated assuming similar size and number of landowner parcels would be crossed by the alternative as those crossed by
the corresponding segment of Proposed Route.

d/ NWI and NHD data used in order to provide a common comparison between the routes since field surveys were not
conducted along the alternatives. Public data on waters with drinking water designation not available.

e/  Areas mapped as High Incidence and/or High Susceptibility from GODT, 2014.
fl Potential Indiana bat and Virginia Tier 1 Habitats.

a/  But not delineated.

h/ From survey of proposed route sections only.

NRHP = National Register of Historic Places

NHD = U.S. Geological Survey National Hydrography Dataset

NWI = U.S. Fish and Wildlife Service National Wetland Inventory

VADCR = Virginia Department of Conservation and Recreation

Hybrid 1B

Hybrid 1B would follow the Alternative 1 route from the project origin to about MP 135,
where it would then switch over to the proposed route and then proceed to the project terminus
(see figure 3.4.2-3). Hybrid 1B north of MP 135 would be substantially collocated with various
overhead electric transmission lines. Hybrid 1B would cross many of the same features as the
proposed route such as the ANST, BRP, and the Jefferson National Forest.

Hybrid 1B would have certain environmental advantages over the proposed route such as
affecting 28 less springs and wells, 6 less residences within 50 feet of construction, and 93 less
miles of shallow bedrock (see table 3.4.2-2). In addition, it would be more collocated with
existing corridors by almost 57 miles, thereby reducing greenfield construction.

However, Hybrid 1B would also have some environmental disadvantages compared to
the proposed route, including increased length by almost 15 miles, thereby increasing the area of
overall project disturbance by about 259 acres, affecting 7 more wetlands, crossing 20 more
perennial streams, and crossing two more major waterbodies. Further, Hybrid 1B would cross
28.7 more miles of steep slopes and 22 more miles of side slopes compared to the proposed
route, presenting substantially more obstacles to safe construction, increasing extra workspace
requirements, and potentially affecting worksite stability during construction and after
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restoration. Given consideration of these factors, we conclude that Hybrid 1B does not offer a
significant environmental advantage when compared to the corresponding proposed route.

Northern Pipeline — ACP Collocation Alternative

The Northern Pipeline - ACP Collocation Alternative (see figure 3.4.2-4) was developed
by FERC staff to evaluate a pipeline route that would be collocated with the proposed ACP.
This has also been called the “two pipelines — one route” alternative. The Northern Pipeline
Alternative - ACP Collocation Alternative would involve the installation of a 42-inch-diameter
pipeline for the MVP adjacent to a separate 42-inch-diameter pipeline for the ACP Project,
following the ACP route.® Conceptually this alternative would begin at about MP 37 of the
proposed MVP pipeline route where it would begin paralleling the proposed ACP at its point of
origin. The alternative would then generally be routed parallel to the proposed ACP for about
205 miles in a south-easterly direction before intersecting the existing Transco pipeline. Then it
would generally parallel the Transco pipeline corridor to the southwest for about 65 miles to
reach Transco Station 165. A comparative analysis of environmental impacts of the proposed
MVP route and the Northern Pipeline — ACP Collocation Alternative is presented in table 3.4.2-
3.

The alternative would provide some environmental benefits. One benefit of the Northern
Pipeline - ACP Collocation Alternative would be the use of a single construction right-of-way to
install two parallel adjacent pipelines. The alternative would collocate the MVP pipeline with
the ACP (assuming the ACP would be authorized and constructed) for about 205 miles,
compared to the MVP pipeline being collocated adjacent to existing rights-of-way for just 25.4
miles along its corresponding segment of proposed route. If the MVP pipeline and ACP were
built separately, along different routes, as currently proposed, the combined construction areas
would disturb about 9,645 acres total.® If the MVP pipeline and the ACP were built parallel and
adjacent to each other along the route of just of the ACP, using a 250-foot-wide construction
right-of-way for both pipelines combined (excluding ATWS), about 8,288 acres in total would
be disturbed. In the absence of a route-specific evaluation by both proponents to determine
where construction space could be shared, we have evaluated the proposed workspaces as
proposed by the applicants.

8 Ananalysis of the “two pipe-one route” alternative following the MVP pipeline route was not included in this
EIS because the MVP pipeline route is the proposed action analyzed in this EIS and should not be viewed as an
alternative to itself.

®  This calculation is based on a 303.5-mile-long MVP pipeline along its proposed route and a 333-mile-long ACP
along its March 11, 2016 amended route in Virginia, using a 125-foot-wide construction right-of-way for each
pipeline, without adding in ATWS and other facilities or work areas (such as access roads and yards).
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TABLE 3.4.2-3

Comparison of the Northern Pipeline Alternative and the Proposed Route

Northern Pipeline —
ACP Collocation

Feature Alternative Proposed Route

General
Total length (miles) 273.5 267.1
Length adjacent to other existing rights-of-way (miles) 77.3 25.4
Land disturbed within construction right-of-way (acres) a/ 4,144.3 4,043.8
Federal Lands and Federally Managed Areas
National Forest System lands crossed — Total (miles) 19.1 3.5

Monongahela National Forest (miles) 55 0.0

George Washington and Jefferson National Forests (miles) 13.6 3.5
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (number) 1 1
Blue Ridge Parkway crossings (number) 1 1
FS-designated old growth forest crossed (feet) 0 1,710
FS-designated old growth forest affected by constr. (acres) 0 4.9
FS-designated trails crossed (number) 5 2
FS-designated inventoried roadless areas crossed (feet) 0 5,030
FS-designated inventoried semi-primitive areas crossed (feet) 0 14,170
NRHP designated or eligible historic districts crossed (miles) 0.0 10.0
Human Environment
Populated areas within 0.5 mile (hnumber) b/ 9 7
Landowner parcels crossed (number) 1,160 c/ 1,132
Residences within 50 feet of construction workspace (humber) a7 44
Resources
Forested land affected during construction (acres) 2,794.8 3,256.9
Forested land affected during operation (acres) 1,117.2 1,301.0
Interior forest affected (acres) 1,616.2 2,064.5
Wetlands crossed (feet) d/ 4,941 3,529
Forested wetlands crossed (feet) d/ 2,977 1,721
Forested wetlands affected by construction (acres) 5.1 3.0
Forested wetlands affected by operation (acres) 34 2.0
Perennial waterbody crossings (number) d/ 120 84
Major (> 100 feet) waterbodies crossed 14 5
Karst area crossed (miles) 51.2 41.8

al  Assuming a 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.

c/  Estimated assuming similar size and number of landowner parcels would be crossed by the alternative as those crossed

by the corresponding segment of proposed route.

d/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not

conducted along the alternative.
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The Northern Pipeline — ACP Collocation Alternative would cross less FS-designated old
growth forest, less FS-designated inventoried roadless areas, less FS-designated semi-primitive
areas than the corresponding segment of the proposed MVP pipeline route. The Northern
Pipeline - ACP Collocation Alternative also would affect less forest, including less interior forest
compared to the proposed route.

However, the Northern Pipeline — ACP Collocation Alternative would be about 7 miles
longer, would disturb about 101 acres more during construction, and affect 28 more parcels than
the corresponding segment of the MVP pipeline proposed route. The alternative would cross
15.6 more miles of NFS lands, 36 more perennial waterbodies, and more wetlands, including
1,256 more feet of forested wetlands. In addition, the Northern Pipeline — ACP Collocation
Alternative would cross 9 more major waterbodies, and 9 more miles of karst terrain.

Another major disadvantage of the Northern Pipeline — ACP Collocation Alternative
route is the necessity to construct two parallel pipelines along approximately 205 miles of the
ACP route, much of which presents significant constructability issues related to topography and
space. The Northern Pipeline — ACP Collocation Alternative would have about 22 more miles of
side slope than the MVP pipeline route. Based on our review of aerial photography and
topographic maps, we conclude that in many areas, such as in Lewis and Upshur Counties, West
Virginia and Augusta and Nelson Counties, Virginia, there is insufficient space along the narrow
ridgelines to accommodate two parallel 42-inch-diameter parallel pipelines. This would result in
side slope (i.e., side-hill) or two-tone construction techniques, with additional acres of
disturbance required for ATWS, given the space needed to safely accommodate equipment and
personnel, as well as spoil storage. The constructability issues alone are likely to render this
alternative technically infeasible. Consequently, we conclude that the Northern Pipeline — ACP
Collocation Alternative does not provide a significant environmental advantage over the MVP
pipeline route and we do not consider it further.

3.4.2.2 Equitrans Expansion Project

Because of the short length of the individual pipeline segments for the EEP, we did not
identify any major route alternatives.

3.5 ROUTE VARIATIONS

Route variations are shorter than major route alternatives, but are generally longer and
more substantial than minor route deviations designed to avoid or further reduce impacts on
specific localized resources. In our draft EIS, issued September 16, 2016, we considered route
variations that were developed by the Applicants during initial project planning and throughout
the pre-filing processes in 13 cases, generally in response to stakeholder or FERC staff
comments, including 10 cases associated with the MVP and 3 cases associated with the EEP.
Since issuance of the draft EIS, Mountain Valley has submitted multiple filings adopting routing
changes.
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3.5.1 Mountain Valley Project Route Variations

Below, we evaluate route variations for the MVP (see figure 3.5.1-1). Two of these
alternatives (Burnsville Lake WMA and Elk River WMA) were routes originally considered by
Mountain Valley during pre-filing, but were not included with the proposed route filed as part of
the application with the FERC in October 2015. However, based on stakeholder input we are
assessing the original routing as variations. Two route alternatives discussed below (Canoe
Cave and Blackwater River) were originally part of the route proposed by Mountain Valley in its
October 2015 application to the FERC, but were replaced by modifications adopted by Mountain
Valley into its currently proposed route in October 2016. One variation assessed in the draft EIS,
the Blake Preserve Variation, has been removed from the discussion below because the new
routing adopted by Mountain Valley in October 2016 now avoids the Blake Preserve.

3.5.1.1 Supply Header Collocation Alternative

In September 2015, the FERC received an application from Dominion for its proposed
Supply Header Project that would transport natural gas from supply areas in Ohio, Pennsylvania,
and West Virginia to market areas in Virginia and North Carolina via a 30-inch-diameter
pipeline that would provide a direct connection with the proposed ACP Project. The FERC staff
issued a draft EIS for the Supply Header Project (CP15-555-000) in December 2016. We
evaluated a route variation alternative that would collocate the northern 36.7 miles of the MVP
pipeline with the proposed Supply Header pipeline route in order to increase the amount of
collocation of the proposed route.

This alternative would begin at the start of the proposed MVP pipeline at the Webster
Interconnect in Wetzel County, West Virginia, and continue southwest along an existing pipeline
for approximately 4.5 miles where it would intersect with the Supply Header pipeline. At this
point, Mountain Valley’s proposed 42-inch-diameter pipeline would be collocated with the
proposed 30-inch-diameter Supply Header pipeline for approximately 28.5 miles and would
reconnect with the proposed MVP pipeline route near MP 36.7 (see figure 3.5.1-2). A
comparative analysis of environmental impacts of the proposed route and the Supply Header
Collocation Alternative is presented in table 3.5.1-1.

One benefit of the alternative would be the use of a single construction right-of-way to
install two parallel adjacent pipelines, increasing collocation. If the MVP pipeline and Supply
Header pipeline were built separately, along different routes, as currently proposed, the
combined construction areas would disturb about 1,055 acres total. If the MVP pipeline and
Supply Header pipeline were built parallel and adjacent to each other along the route of just of
Supply Header pipeline, using a theoretical 250-foot-wide construction right-of-way, about 1,000
acres would be disturbed. In the absence of a route-specific evaluation by both proponents to
determine where construction space could be shared, we have evaluated the proposed
workspaces as proposed by the applicants.
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TABLE 3.5.1-1
Comparison of the Supply Header Collocation Alternative and the Proposed Route
Supply Header
Feature Collocation Alternative Proposed Route

General
Total length (miles) 33.0 36.6
Length adjacent to existing right-of-way (miles) 4.5 2.0
Land disturbed within construction right-of-way (acres) a/ 499.5 553.4
Land Use
Populated areas within 0.5 mile (number) b/ 0 1
National Forest System lands crossed (miles) 0.0 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (number) 0 0
Blue Ridge Parkway crossings (number) 0 0
NRHP designated or eligible historic districts crossed (miles) 0.0 0.0
Landowner parcels crossed (number) 181 ¢/ 201
Residences within 50 feet of construction workspace (number) 3 22
Resources
Forested land crossed (miles) 30.6 34.0
Forested land affected during construction (acres) 462.9 515.2
Forested land affected during operation (acres) 185.3 206.1
Interior forest crossed (acres) 310.6 397.4
Wetlands crossed (feet) 295 72
Forested wetlands crossed (feet) 0.0 0.0
Perennial waterbody crossings (number) d/ 14 11
Major (> 100 feet) waterbodies crossed 0 0
Shallow bedrock crossed (miles) 30.2 36.1
Steep slope (>20 percent) crossed (miles) 29.4 19.7
Side slope crossed (miles) 25.8 24.6
Landslide potential crossed (miles) 33.0 36.6
Karst area crossed (miles) 0.0 0.0

al  Assuming 125-foot-wide construction right-of-way.

b/ City or town limits as shown in ESRI data.

c/  Estimated assuming similar size and number of landowner parcels would be crossed by the alternative as those crossed

by the corresponding segment of Proposed Route.
d/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not
conducted along the alternative.
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The Supply Header Collocation Alternative would have several environmental
advantages compared to the corresponding segment of the proposed MVP route, including being
approximately 3.6 miles shorter, and disturbing less area during construction. The alternative
route would impact 20 fewer parcels and be close to fewer residences. The alternative would
cross 3.4 miles less of forested land, affect 87 fewer acres of interior forest, 6 miles less of
shallow bedrock, and 3.6 miles less of landslide-prone areas. However, the Supply Header
Collocation Alternative would cross 223 feet more wetlands and 3 more perennial waterbodies
compared to the proposed route. The alternative would also cross almost 10 more miles of steep
terrain, as well as 1.2 miles more of side slopes. Use of the alternative would also constrain
Mountain Valley’s ability to pick-up additional supplies of natural gas at the Sherwood
Interconnect receipt point unless an additional lateral pipeline at least 6 miles long (assuming a
straight line distance) were added.

Despite certain resource advantages, collocating the MVP pipeline with the Supply
Header pipeline in the areas of steep terrain would present constructability issues for two
pipelines located adjacent to each other on the same ridgetop. Examples of difficult terrain along
the Supply Header Collocation Alternative, as determined through our review of aerial
photography and topographic maps, include the vicinities of MPs 0, 4, 8, 12, 21, 23, 28, and 31.
Some of the ridgetops in this area are less than 50 feet wide, without enough room for two side-
by-side pipelines. Construction would require considerable cut and fill, and would require side-
slope installation of at least one of the two pipelines. Based on the constructability challenges
resulting from installing two parallel pipelines in steep terrain, we conclude that the Supply
Header Collocation Alternative is not technically feasible from an engineering standpoint and do
not consider it further.

3.5.1.2 Burnsville Lake Wildlife Management Area Variation

During pre-filing, Mountain Valley initially identified this variation as the original route
through the Burnsville Lake WMA in Braxton County, West Virginia. The WMA is managed
by the WVDNR in a program designed to conserve high quality habitats for wildlife species.
Accordingly, in its October 2015 application to the FERC, Mountain Valley revised its proposed
pipeline route to avoid crossing the Burnsville Lake WMA, except for a small segment of about
177 feet. We are considering the original pre-filing route segment as an alternative to the
October 2016 proposed pipeline route'® because the proposed route would affect a new suite of
landowners different from the pre-filing route and because we received comments, including a
letter filed on December 21, 2016 from a landowner at about MP 69 along the October 2016
proposed route. 1!

The Burnsville Lake WMA Variation would begin at about MP 65.1 along Mountain
Valley’s proposed pipeline route, would turn southwest from the proposed route for
approximately 0.2-mile, would then turn south for about 3.5 miles, would cross the eastern

10 Ina filing with the FERC on October 14, 2016, Mountain Valley presented its updated proposed pipeline route,
including revised MPs and maps. Revised figures and tables for the updated proposed route were filed on
October 20, 2016.

11 See the letter from Vicki Pierson (accession number 20161221-5374).
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portion of the Burnsville Lake WMA, and would rejoin the proposed route at about MP 69.4 (see
figure 3.5.1-3). A comparative analysis of environmental impacts of the proposed route and the
Burnsville Lake WMA Variation alternative is presented in table 3.5.1-2.

In a letter filed on December 21, 2016, a landowner at about MP 69 along the October
2016 proposed route suggested that the pipeline should follow the variation, to reduce impacts on
private property owners. 12

The Burnsville Lake WMA Variation would be about 0.2 mile shorter than the
comparable segment of the proposed route, disturb less land, affect 5 fewer parcels, and cross 1
fewer perennial waterbody. However, the variation would affect more interior forest and cross
0.7 mile more steep terrain than the proposed route. Both the proposed route and the variation
would cross the NRHP-listed Weston and Gauley Bridge Turnpike Trail. The variation would
cross 1.8 miles of the Burnsville Lake WMA, while the proposed route would cross less than 0.1
mile of this WMA. Because the Burnsville Lake WMA Variation would affect more high
quality habitat managed by the WVDNR and for the other reasons mentioned above, we
conclude it would not offer significant environmental advantages over the corresponding
segment of proposed route, and we do not consider it further.

12 See accession numbers 20161221-5374 and 20161221-5574.
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TABLE 3.5.1-2
Comparison of the Burnsville Lake Wildlife Management Area Variation
and the Proposed Route
Burnsville Lake WMA
Feature Variation Proposed Route

General
Total length (miles) 4.1 4.3
Length adjacent to existing right-of-way (miles) 0.0 0.0
Land disturbed within construction right-of-way (acres) a/ 61.7 65.2
Land Use
Populated areas within 0.5 mile (number) b/ 0 0
National Forest System lands crossed (miles) 0.0 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (number) 0 0
Blue Ridge Parkway crossings (number) 0 0
NRHP designated or eligible historic districts crossed (miles) 0.0 0.0
Landowner parcels crossed (number) 15 20
Residences within 50 feet of construction workspace (number) 0 0
WMA lands crossed (miles) 1.8 <0.1
Resources
Forested land crossed (miles) 4.0 4.0
Forested land affected during construction (acres) 61.1 60.9
Forested land affected during operation (acres) 24.5 24.3
Interior forest affected (acres) 56.1 48.5
Wetlands crossed (feet) ¢/ 0 0
Forested wetlands crossed (feet) 0 0
Forested wetlands affected by construction (acres) 0.0 0.0
Forested wetlands affected by operation (acres) 0.0 0.0
Perennial waterbody crossings (hnumber) 2 3
Major (> 100 feet) waterbodies crossed 0 0
Shallow bedrock crossed (miles) 4.0 3.9
Steep slope (>20 percent) crossed (miles) 29 2.2
Side slope crossed (miles) 2.8 2.7
Landslide potential crossed (miles) 4.1 4.3
Karst area crossed (miles) 0.0 0.0

al  Assuming 125-foot-wide construction right-of-way.

b/ City or town limits as shown in ESRI data.

¢/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not

conducted along the alternative.
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3.5.1.3 Elk River Wildlife Management Area Variation

This variation reflects Mountain Valley’s originally considered route during pre-filing,
which would cross the Elk River WMA in Braxton County, West Virginia. This WMA is part of
the WVDNR’s statewide program to conserve high quality habitats for wildlife species.
Accordingly, in its October 2015 application to the FERC, Mountain Valley revised its pipeline
route through this area to avoid the EIk River WMA. We considered the original pre-filing route
as a variation to the October 2016 proposed route, because the proposed route change would
affect a new suite of landowners different from the pre-filing route, and because the alternative
route has a comparable length.

The Elk River WMA Variation would begin at about MP 76.1 along the October 2016
proposed route in Braxton County, West Virginia, then turn southwest from the proposed route
for approximately 16.9 miles, crossing two segments of the EIk River WMA, and then rejoining
the proposed route at about MP 93.5 in Webster County (see figure 3.5.1-4). A comparative
analysis of environmental impacts of the proposed route and the Elk River WMA Variation
alternative is presented in table 3.5.1-3.

The proposed route would be 0.8 mile longer than the Elk River WMA Variation,
disturbing more land and parcels, 0.5 mile more forest, and 1 additional perennial waterbody.
Both the proposed route and the Elk River WMA Variation would cross the EIk River. The
variation would cross more wetlands, affect more interior forest, and cross more steep and side
slopes than the proposed route. The variation would cross the ElIk River WMA for a distance of
3.2 miles, which is completely avoided by the proposed route. For the reasons listed above, we
conclude the ElIk River WMA Variation would not offer significant environmental advantages
over the corresponding segment of proposed route, and we do not consider it further.
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TABLE 3.5.1-3

Comparison of the Elk River Wildlife Management Area Variation

and the Proposed Route

Elk River WMA

Feature Variation Proposed Route
General
Total length (miles) 16.9 17.7
Length adjacent to existing right-of-way (miles) 0.8 0.2
Land disturbed within construction right-of-way (acres) a/ 256.0 267.5
Land Use
Populated areas within 0.5 mile (number) b/ 0 0
National Forest System lands crossed (miles) 0.0 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (number) 0 0
Blue Ridge Parkway crossings (number) 0 0
NRHP designated or eligible historic districts crossed (miles) 0.0 0.0
Landowner parcels crossed (number) 39 55
Residences within 50 feet of construction workspace (number) 7 8
WMA lands crossed (miles) 3.2 0.0
Resources
Forested land crossed (miles) 16.3 16.8
Forested land affected during construction (acres) 246.7 254.5
Forested land affected during operation (acres) 98.7 101.8
Interior forest crossed (acres) 221.2 219.0
Wetlands crossed (feet) ¢/ 135 102
Forested wetlands crossed (feet) 0 0
Forested wetlands affected by construction (acres) 0.0 0.0
Forested wetlands affected by operation (acres) 0.0 0.0
Perennial waterbody crossings (number) 4 5
Major (> 100 feet) waterbodies crossed 2 2
Shallow bedrock crossed (miles) 15.4 15.8
Steep slope (>20 percent) crossed (miles) 115 105
Side slope crossed (miles) 12.3 115
Landslide potential crossed (miles) 16.9 17.7
Karst area crossed (miles) 0.0 0.0

al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.

¢/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not

conducted along the alternative.
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3.5.14 Variations 110, 110R, and 110J

Variation 110 and modifications to this variation called Variation 110R and Variation
110J were developed by Mountain Valley during pre-filing as alternatives that include different
crossing locations of the ANST and Jefferson National Forest. Additionally, these variations
would avoid specific resources and areas of concern raised by stakeholders. Some of the
concerns that Mountain Valley sought to avoid through exploration of Variations 110, 110R, and
110J included:

e Kkarst terrain in the Pembroke and Newport areas;

e mapped caves (including Pig Hole Cave, Smoke Hole Cave, and Tawney Cave);

e the Greater Newport Rural Historic District and North Fork Valley Rural Historic
District;

the Mercer Angler’s Club;

the Red Sulfur Public Utility District watershed;

Big Stony Creek Road (Virginia Scenic Byway); and

Peters Mountain and Mountain Lake Wilderness Areas.

Variation 110 is about 43.4 miles long (see figure 3.5.1-5). It would leave the proposed
route filed by Mountain Valley in October 2016 at about MP 175.9 in Monroe County, West
Virginia turning southeast passing south of Swoopes Knob, going between Little Mountain and
Gap Mountain. It then crosses over Peters Mountain near Waiteville, West Virginia, through the
Jefferson National Forest. Variation 110 would go over John Creek Mountain, Sinking Creek
Mountain, Brush Mountain, and Paris Mountain in Giles County, Virginia, crossing through the
Brush Mountain Wilderness Area within the Jefferson National Forest. The variation would
cross the North Fork of the Roanoke River before rejoining the proposed route at about MP 234
near 1-81, west of Elliston, Virginia.

Variation 110J is about 49.5 miles long. This variation would leave Variation 110 on the
east side of John Creek Mountain, heading northeast, cross State Route 42 (Cumberland Gap
Turnpike), and eventually rejoins Variation 110 on the east side of Brush Mountain. Variation
110J avoids the Brush Mountain Wilderness.

Variation 110R is about 44.3 miles long. It leaves Variation 110 at the same place as
Variation 110J, but generally parallels Variation 110, with a jog to the east, before rejoining
Variation 110 at the same terminus as Variation 110J. A comparative analysis of environmental
impacts of the proposed route and the Variations 110, 110R, and 110J alternatives is presented in
table 3.5.1-4.

We received comments on these alternatives from the public, county governments (Craig
County), and state agencies. The comments note the impacts these alternatives may have on the
Brush Mountain East Wilderness, 6C-Old Growth and 8C-Black Bear Habitat management areas
within the Jefferson National Forest, the ANST near the Dragon Tooth overlook, cultural
attachment, and a federally listed endangered aquatic mussel, the James spinymussel.
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TABLE 3.5.1-4

Comparison of Variations 110, 110R, and 110J and the Proposed Route

Variation Variation Variation Proposed

Feature 110 110R 110J Route
General
Total length (miles) 43.4 44.3 49.5 58.7
Length adjacent to existing right-of-way (miles) 0.6 0.6 1.3 9.7
Land disturbed within construction right-of-way (acres) a/ 656.5 670.5 749.6 888.8
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 6.2 6.2 5.3 35
National Forest Wilderness Areas crossed (miles) 11 0.0 0.0 0.0
Appalachian National Scenic Trail crossings (number) 1 1 1 1
Blue Ridge Parkway crossings (number) 0 0 0 0
FS -designated old growth forest crossed (feet) 4,550 4,240 4,260 1,710
FS -designated old growth forest affected by construction (acres) 13.0 12.1 12.2 4.9
FS-designated trails crossed (humber) 3 3 3 0
FS-designated inventoried roadless areas crossed (feet) 5,900 40 210 5,030
FS-designated inventoried semi-primitive areas crossed (feet) 7,150 7,100 210 14,170
NRHP designated or eligible historic districts crossed (miles) 0.0 0.0 0.0 10.0
Human Environment
Populated areas within 0.5 mile (number) b/ 1 1 1 1
Landowner parcels crossed (number) 181 198 250 245
Residences within 50 feet of construction workspace (number) 0 3 9 8
Resources
Forested land crossed (miles) 31.8 32.2 35.3 46.9
Forested land affected during construction (acres) 482.0 487.6 535.2 7.11.9
Forested land affected during operation (acres) 192.9 195.2 2141 284.5
Interior forest crossed (acres) 368.2 372.7 395.5 478.1
Wetlands crossed (feet) ¢/ 446 446 765 44
Forested wetlands crossed (feet) 223 223 223 0
Forested wetlands affected by construction (acres) 0.4 0.4 0.4 0.0
Forested wetlands affected by operation (acres) 0.3 0.3 0.3 0.0
Perennial waterbody crossings (number) 19 19 25 20
Major (> 100 feet) waterbodies crossed 0 0 0 0
Shallow bedrock crossed (miles) 26.6 27.9 28.1 22.4
Steep slope (>20 percent) crossed (miles) 21.3 22.4 24.8 29.1
Side slope crossed (miles) 211 22.0 26.2 33.0
Landslide potential crossed (miles) 20.9 21.7 24.6 19.7
Karst area crossed (miles) 26.3 25.8 32.0 29.6

al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.

¢/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not
conducted along the alternative.
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In a letter dated April 6, 2015, the Virginia Department of Conservation and Recreation
(VADCR) provided comments on Variation 110, stating that the alternative route would cross
the Mudlick Branch Woodland Conservation Site, which has a very high biodiversity ranking
(B2), because it contains elements of the Central Appalachian Shale Barren community. The
alternative route would also cross the Craig Creek-Johns Creek Stream Conservation Unit, which
is ranked as having outstanding biodiversity (B1). Species which inhabit streams in the unit
include Yellow lance, Atlantic pigtoe, orangefin madtom, and James spinymussel. The
alternative would cross the Sinking Mountain Conservation Site, which has a biodiversity
significance ranking of B2, containing Central Appalachian Montane Oak-Hickory Forest and
Central Appalachian Xeric Chestnut Oak-Virginia Pine Woodland Forest. The alternative would
cross the Lynn Hollow Conservation Site, with a biodiversity ranking of B2, containing box
huckleberry. The alternative would cross the Fort Lewis Mountain Slopes Conservation Site,
with a biodiversity ranking of B5 (of general biodiversity significance), which contains common
snowberry.

The VADCR indicated that Alternative 110J would cross the Sinking Creek Mountain
Conservation Site, as well as the Trout Creek Barren and Pickles Branch Conservation Sites.
The Trout Creek Barren Conservation Site has a biodiversity ranking of B3 (high significance)
and contains the Central Appalachian Xeric Shale Woodland (Chestnut Oak, Mixed Herbs
Type). The Pickles Branch Conservation Site has a biodiversity ranking of B4 (moderate
significance).

The VADCR indicated that Alternative 110R would cross the Sugar Bottom Hollow
Conservation Site, which has a biodiversity ranking of B3.

Variation 110 is about 15.3 miles shorter than the corresponding segment of the proposed
route and would cross much less FS-designated semi-primitive areas; however, it crosses about
1.1 mile of designated Wilderness that would be avoided by the proposed route. Variation 110
would affect 110 acres less of interior forest and 7.8 fewer miles of steep slopes and 12 fewer
miles of side slopes compared to the proposed route. This variation would also cross the only
known population of the James spinymussel in West Virginia at the South Fork of Potts Creek.
Additionally, this variation would cross almost three times more distance of mapped old growth
forest within the Jefferson National Forest (including designated black bear habitat management
areas) and three more FS-designated trails and more inventoried roadless areas compared to the
proposed route. During environmental surveys, two FS-designated sensitive plants, American
barberry and rock skullcap, were found along this variation. This alternative would also cross
the Alleghany Trail, which is a 330-mile-long hiking trail, that would not be crossed by the
proposed route. Variation 110 would cross the Mudlick Branch Woodland, Craig Creek-Johns
Creek, Sinking Creek Mountain, Lynn Hollow, and Fort Lewis Mountain Conservation Sites.
Given consideration of all of these factors, we conclude that Variation 110 does not provide a
significant environmental advantage over the proposed route.

Variation 110R is about 14.4 miles shorter than the corresponding segment of the
proposed route filed on October 14, 2016. However, Variation 110R crosses about 2.7 more
miles of the Jefferson National Forest (including designated black bear habitat management
areas). This variation would also cross about 0.5 mile more of FS-designated old growth forest
and three more FS-designated trails than the corresponding segment of the proposed route. The

3-47 Alternatives



proposed route would cross more FS-designated inventoried roadless and semi-primitive areas.
Alternative 110R would cross the Sugar Bottom Hollow Conservation Site. We conclude that
Variation 110R does not provide a significant environmental advantage over the proposed route.

Variation 110J is about 9.2 miles shorter than the corresponding segment of the proposed
route. However, Variation 110J would cross about 1.8 more miles of the Jefferson National
Forest (including designated black bear habitat management areas). This variation would also
cross about 0.5-mile more of FS-designated old growth forest and more FS trails than the
corresponding segment of the proposed route. Variation 110J would cross almost 5 more miles
of landslide prone topography and 2.4 more miles of karst terrain in comparison to the proposed
route. The variation also would cross the VADCR-designated Sinking Creek Mountain, Trout
Creek Barren, and Pickles Branch Conservation Sites. The proposed route would cross more
forest, interior forest, steep slopes, side slopes, FS-designated inventoried roadless and semi-
primitive areas. We conclude that Variation 110J does not provide a significant environmental
advantage over the proposed route.

3.5.1.5 Columbia Gas of Virginia Pipelines Peters Mountain Variation

In order to increase the amount of collocation and to address comments raised by
stakeholders, we requested that Mountain Valley develop an alternative route for crossing the
Jefferson National Forest and the ANST that would follow existing rights-of-way. Columbia
Gas of Virginia (CGV) operates two parallel pipelines leading to the Celanese Acetate LLC
(Celanese) facility in Narrows, Virginia, that cross approximately 0.8 mile of the Jefferson
National Forest. Recently the FS and Celanese achieved an easement agreement for a relocation
of the ANST near the CGV pipelines. The CGV Peters Mountain Variation was developed to
examine if the MVP pipeline could follow the CGV pipelines and cross the recently relocated
portion of the ANST outside of the Jefferson National Forest near Narrows, Virginia.

The CGV Peters Mountain Variation would leave the October 2016 proposed route at
about MP 195 at Painter Run on the south side of Little Mountain, north of Peters Mountain in
Monroe County, West Virginia. The variation would head west parallel to County Road 219/24
for about 5 miles, then turn south along Scott Branch, and go over Peters Mountain into Giles
County, Virginia. The alternative route would turn east on the north side of the New River,
follow Clendenin Road and the Norfolk and Western Railroad, and rejoin the proposed route at
about MP 200, northwest of the community of Kimballton (see figure 3.5.1-6). A comparative
analysis of environmental impacts of the proposed route and the CGV Peters Mountain Variation
is presented in table 3.5.1-5.
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TABLE 3.5.1-5

Comparison of the CGV Peters Mountain Variation and the Proposed Route

CGV Peters Mountain

Feature Variation Proposed Route
General
Total length (miles) 145 5.5
Length adjacent to existing right-of-way (miles) 1.6 0.0
Land disturbed within construction (acres) a/ 2194 83.1
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 1.6 1.7
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Appalachian National Scenic Trail crossings (number) 1 1
FS-designated inventoried roadless areas crossed (feet) 0 120
FS-designated inventoried semi-primitive areas crossed (feet) 0 9,130
Human Environment
Populated areas within 0.5 mile (number) b/ 1 0
Landowner parcels crossed (number) 53 20
Residences within 50 feet of construction workspace (number) 2 3
Resources
Forested land crossed (miles) 8.7 4.8
Forested land affected during construction (acres) 132.4 71.6
Forested land affected during operation (acres) 52.7 28.9
Interior forest crossed (acres) 24.2 104.6
Wetlands crossed (feet) ¢/ 103 0
Forested wetlands crossed (feet) 0
Perennial waterbody crossings (number) c/ 1 1
Major (> 100 feet) waterbodies crossed 0 0
Shallow bedrock crossed (miles) 4.1 1.6
Steep slope (>20 percent) crossed (miles) 7.3 3.2
Side slope crossed (miles) 7.5 29
Landslide potential crossed (miles) 1.3 0.8
Karst area crossed (miles) 111 3.8

al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.

c/  NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not
conducted along the alternative.

The CGV Peters Mountain Variation would be about 9 miles longer than the comparable
portion of the proposed route, and would result in approximately 136 additional acres of
construction disturbance. The CGV Peters Mountain Variation would cross almost 4 more miles
of forested land, affect more wetlands, and cross about 4 more miles of steep slopes, 4.6 more
miles of side slopes, 0.5-mile more of landslide areas, and 7.3 more miles of karst terrain than
the proposed route. The variation would cross the ANST in the area of an existing right-of-way;
however this area is subject to the restrictions of the recently executed easement agreement
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between the FS and Celanese. The proposed route would cross more FS-designated inventoried
roadless and semi-primitive areas, and affect more acres of interior forest than the alternative.
these reasons, we conclude that the CGV Peters Mountain Variation alternative does not offer a
significant environmental advantage when compared to the corresponding proposed route.

3.5.1.6 Alternatives for Crossing the Appalachian National Scenic Trail

Alternatives for crossing of the ANST include both construction methods as well as
different crossing locations. Alternatives were evaluated based on comments received from the
FS and other stakeholders, such as the ATC, indicating concerns for disruption for hikers using
the trail, as well as potential visual impacts from the MVP both at the ANST crossing location
and from more distant viewpoints.

Alternative Crossing Methods for the Appalachian National Scenic Trail

Mountain Valley proposes to cross the ANST using a conventional bore. Generalized
descriptions of pipeline construction methods (including using a bore) are discussed in section
2.4 of this EIS. Mountain Valley stated in its updated contingency plan for crossing the ANST,
filed after issuance of the draft EIS on February 9, 2017, that open-cut trenching was assumed
not to be an option for crossing the ANST. Mountain Valley indicated that the conventional bore
would be re-attempted if the initial try failed, and that other trenchless options such as micro-
tunneling or direct pipe methods would be utilized if the convention bore proved to be unfeasible
(see section 4.8.2).

Another ANST alternative crossing method mentioned by stakeholders is a HDD. HDD
is a trenchless option that can utilize drilling lengths of up to several thousand feet (see section
2.4.2 for additional discussion of the HDD method). Mountain Valley assessed the feasibility of
using a HDD at the proposed ANST crossing location, and reported that due to the topography of
the area, the drill entry and exit areas exceeded recommended angles, thereby increasing the
chance of HDD failure. Mountain Valley’s conceptual adjustment (at both immediate and
broader locations) of the entry and exit points in the vicinity of the proposed crossing location
did not improve overall feasibility. Substantial issues associated the topography and with a safe
bending radius during pullback of the pipeline section (either in whole or in sub-sections) back
through the bore hole also would increase the likelihood of HDD failure. Further, given the
geology of the area, the use of drilling fluids under high pressure, and the likelihood of a high
rock content and potential issues with keeping the borehole open prior to pipeline pullback,
Mountain Valley concluded that HDD at this location was too likely to fail. We concur.

A conventional bore, typically used to cross lengths of up to several hundred feet, in the
case of the ANST would be installed straight through and underneath the upper ridgeline without
concern for entry and exit angles, pullback bending angles, or inadvertent loss of drilling fluids.
The risk of bore hole collapse would be reduced with the shorter crossing and the nature of the
bore itself compared to an HDD. We agree with Mountain Valley’s proposal to cross under the
ANST using a conventional bore.
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Alternative Crossing Locations for the Appalachian National Scenic Trail

The MVP pipeline would cross the ANST at about MP 196.3 along the proposed route
filed on October 14, 2016, within the Jefferson National Forest in Monroe County, West
Virginia. This route segment was previously identified in a June 24, 2016 filing as Route
Modification FS78. In response to FS comments about the ANST crossing, to expand the length
of the bore under the trail, and to increase the forested buffer zones on each side of the trail,
Mountain Valley adopted Route Modification FS78 as its proposed route in a filing on July 18,
2016. Route Modification FS78 would also avoid the Peters Mountain Wilderness by adjusting
the pipeline route to the west of Mystery Ridge Road.

The MVP pipeline would cross the ANST at the crest of Peters Mountain at an area that
is predominantly forested. Mountain Valley intends to cross under the ANST using a 600-foot-
long horizontal bore. This would allow for a 300-foot-wide forested buffer on each side of the
trail. The bore pits would be moved downslope from the trail (a vertical drop of 70 to 90 feet on
each side). This buffer of undisturbed forest on either side of the trail would prevent direct
impacts on the surface of the trail itself and would substantially reduce visual impacts on users of
the ANST. This construction technique would result in noise that may be audible to hikers but
these impacts would vary based on the presence of hikers at the time of construction. The
crossing and potential visual impacts on the ANST are discussed in more detail in section 4.8.

We evaluated two route variations for crossing of the ANST along existing rights-of-way,
to minimize impacts on users of the ANST. These route variations are the State Route (SR) 635-
ANST Variation and the American Electric Power (AEP) -ANST Variation (see figure 3.5.1-7).
A comparative analysis of environmental impacts of the proposed route and the SR 635-ANST
and AEP-ANST Variations is presented in table 3.5.1-6.

SR 635 is the nearest road crossing of the ANST, located about 7 miles to the east of
Mountain Valley’s proposed crossing of the ANST. The SR 635-ANST Variation would deviate
from Mountain Valley’s proposed route at about MP 191.7, southeast of the community of
Lindside in Monroe County, West Virginia. It would proceed east, crossing Dry Creek and
going over Little Mountain, crossing County Road (CR) 29/2, then turning south over Peters
Mountain to Giles County, Virginia. It would go through the Jefferson National Forest on the
east side of the Peters Mountain Wilderness Area boundary, and cross the ANST near SR 635
(Big Stony Creek Road). The variation would continue south through the Jefferson National
Forest, going over Big Mountain. It would exit Jefferson National Forest and cross Laurel
Creek, Little Stony Creek, go over Doe Mountain, and cross Doe Creek and CR 813 north of the
town of Hoges Chapel before rejoining the proposed route near MP 207.8.
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Comparison of the SR 635-ANST and the AEP-ANST Variations and the Proposed Route

Proposed
Route

16.1
4.3
2448

1.7
0.0
1

120
9,130

0.6

AEP-ANST Proposed

Variation Route
7.9 4.7
1.8 0

120.0 71.1
2.6 1.7
0.0 0.0

1 1
0 0
0 0
0 0
0 120
0 9,130
0 0
26 16
2 4
5.2 45

79.3 67.0
31.7 27.1
39.4 104.6

0 0
0 0
17 1
0 0
1.5 0.5
3.9 3.0
5.9 2.7
7.9 0.3
2.9 3.4

TABLE 3.5.1-6
Feature SR 635-ANST
Variation
General
Total length (miles) 14.6
Length adjacent to existing right-of-way (miles) 0.0
Land disturbed within construction (acres) a/ 221.6
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 4.6
National Forest Wilderness Areas crossed (miles) 0.0
Appalachian National Scenic Trail crossings 1
(number)
FS-designated old growth forest crossed (feet) 490
FS-designated old growth forest affected by 14
construction (acres)
FS-designated trails crossed (number) 6
FS-designated inventoried roadless areas 8,420
crossed (feet)
FS-designated inventoried semi-primitive areas 8,420
crossed (feet)
NRHP designated or eligible historic districts 0.7
crossed (miles)
Human Environment
Landowner parcels crossed (number) 50
Residences within 50 feet of construction 3
workspace (number)
Resources
Forested land crossed (miles) 13.6
Forested land affected during construction 206.3
(acres)
Forested land affected during operation (acres) 82.6
Interior forest affected (acres) 59.1
Wetlands crossed (feet) ¢/ 97
Forested wetlands crossed (feet) 0
Perennial waterbody crossings (number) c/ 18
Major (> 100 feet) waterbodies crossed 0
Shallow bedrock crossed (miles) 6.7
Steep slope (>20 percent) crossed (miles) 8.6
Side slope crossed (miles) 7.9
Landslide potential crossed (miles) 14.6
Karst area crossed (miles) 7.8
al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.
conducted along the alternative.

¢/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not
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The SR 635-ANST Variation would be about 1.5 miles shorter than the corresponding
segment of the proposed route, and would affect 21 less parcels and 4 fewer residences. The
variation would also affect about 89 less acres of interior forest and somewhat less steep slopes,
side slopes, and karst terrain. The variation would also collocate the ANST crossing with an
existing corridor.

The proposed route would, overall, be more collocated with existing corridors by about 4
miles, and would cross about 3 miles less of the Jefferson National Forest. In addition, the
proposed route would affect less FS-designated old growth forest, less FS inventoried roadless
areas, 13 fewer perennial waterbodies, 1.4 miles less shallow bedrock, and about 6 miles less of
landslide prone areas. For these reasons, we conclude that the SR 635-ANST Variation
alternative does not offer a significant environmental advantage when compared to the
corresponding proposed route.

The AEP electrical powerline is the nearest utility crossing of the ANST, located about
3.3 miles to the west of Mountain Valley’s proposed ANST crossing. The AEP-ANST Variation
would deviate from Mountain Valley’s October 2016 proposed pipeline route near MP 195.4 on
the south side of Peters Mountain in Monroe County, West Virginia. The variation would
proceed west parallel to CR 219/24, crossing Crooked Creek. It would then turn south to meet
with the AEP electrical powerline. The variation would cross the ANST and Jefferson National
Forest on the south side of Peters Mountain in Giles County, Virginia following the powerline.
It would continue southeast along the powerline and rejoin the proposed route at about MP 200
northwest of the community of Kimballton.

The AEP-ANST Variation offers a crossing of the ANST collocated with an existing
utility right-of-way, and overall the variation would be collocated with an existing corridor for
1.8 miles. The AEP-ANST Variation would affect less FS-designated roadless areas and semi-
primitive areas, 2 less residences, 65 acres less of interior forest, and about 0.5-mile less of karst
terrain. However, the proposed route would be 3.2 miles shorter than the corresponding segment
of the proposed route, disturbing about 49 less acres during construction, would cross 1 less mile
of the Jefferson National Forest, cross 10 less parcels, 0.7-mile less forest, 16 less perennial
waterbodies, and less shallow bedrock, side slopes, and less areas with landslide potential. For
these reasons, we conclude that the AEP-ANST Variation alternative does not offer a significant
environmental advantage when compared to the corresponding proposed route.
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3.5.1.7 New River Conservancy Route Variation

We received comments regarding potential impacts on a parcel located near MP 204.2, in
Giles County, Virginia, that is subject to a conservation easement held by the New River
Conservancy for a tract of land owned by Sizemore Inc.'®* The conservation easement protects
natural resources, and the parcel is intended to be a buffer zone between developments and the
nearby Cascades National Recreation Trail, an administrative unit of the NPS. It is the position
of the New River Conservancy that the terms of its conservation easement would prevent it from
granting an agreement with Mountain Valley allowing the pipeline to cross the parcel.

In a June 28, 2016 letter to the FERC, an attorney representing the New River
Conservancy requested an alternative route that would not impact the conservation easement. In
a December 20, 2016 letter to the FERC, the New River Conservancy suggested that the SR 635-
ANST Variation, discussed above, could avoid the Sizemore conservation easement parcel.

In a letter to the FERC dated August 19, 2016, an attorney representing Sizemore Inc.,
the owner of the parcel who conveyed the conservation easement to the New River Conservancy,
stated that while it objects to the MVP in general, it found the New River Conservancy Variation
much more destructive.

Mountain Valley explored the New River Route Variation (also called Variation 82) to
avoid the parcel. Our assessment of the variation, in comparison to the corresponding segment
of the proposed route is given below.

The New River Conservancy Route Variation would deviate from the proposed route at
MP 203.3 turning south, then east, and then south through fields and forest around the subject
parcel (see figure 3.5.1-8). It would then turn northeast primarily through wooded hills and
would rejoin the proposed route at MP 204.7.

The New River Conservancy Route Variation would avoid crossing the conservation
easement and would affect 2 fewer parcels, 1 less perennial waterbody, and 0.2 mile less of
shallow bedrock (see table 3.5.1-7). The proposed route would cross the conservation easement
for 0.4 mile, but would be 0.4 mile shorter than the alternative affecting about 7 acres less of
land. The proposed route would be mostly collocated with an existing powerline corridor,
including through the conservation easement itself, for about 1.0 mile (about 71 percent
collocation) compared to the alternative that would not be collocated with any corridor. The
proposed route would also affect 2.5 acres less of agricultural land, 6 acres less of forest, 0.6
mile less of steep slopes, 0.4 mile less of side slopes, 0.4 mile less of landslide prone areas, and
0.2 mile less of karst terrain.

13 See letters from the New River Conservancy dated May 31, 2016 (accession number 20160601-5121), June 28,
2016 (accession number 20160628-5252), September 21, 2016 (accession number 20160922-5060), and
December 20, 2016 (accession number 2016121-5350), and letter from the Buckland Law Firm representing
Sizemore Inc. dated August 19, 2016 (accession humber 20160819-5278).
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TABLE 3.5.1-7
Comparison of New River Conservancy Route Variation (Variation 82)
and the Proposed Route
New River
Conservancy Minor
Feature Route Variation Proposed Route
General
Total length (miles) 1.8 1.4
Length adjacent to existing right-of-way (miles) 0 1.0
Land disturbed within construction right-of-way (acres) a/ 27.9 20.8
Land within operational right-of-way (acres) a/ 11.2 8.3
Additional Temporary Work Space and Staging Areas (number) 4 4
Additional Temporary Work Space and Staging Areas (acres) 1.8 1.8
Land Use
Populated areas within % mile (hnumber) b/ 1 0
New River Conservancy easement crossed (miles) 0 0.4
National Forest System lands crossed — Total (miles) 0 0
Agricultural land affected within construction right-of-way (acres) 2.8 0.3
Agricultural land affected within operation right-of-way (acres) 11 0.1
NRHP designated or eligible historic districts crossed (miles) 0 0
Landowner parcels crossed (number) 12 14
Residences within 50 feet of construction work space (number) 0 1
Resources
Forested land crossed (miles) 1.6 1.2
Forested land affected during construction (acres) 24.0 18.1
Forested land affected during operation (acres) 9.6 7.2
Interior forest crossed (miles) 0 0
Wetlands crossed (feet) d/ 0 0
Forested wetlands crossed (feet) d/ 0 0
Forested wetlands affected by construction (acres) 0 0
Forested wetlands affected by operation (acres) 0 0
Perennial waterbody crossings (number) d/ 2 3
Perennial waterbody crossings, total width (feet) 37 62
Major (> 100 feet) waterbodies crossed (number) 0 0
Shallow bedrock crossed (miles) 0.4 0.6
Steep slope (>20 percent) crossed (miles) 1.4 0.8
Side slope crossed (miles) 1.3 0.9
Landslide potential crossed (miles) e/ 1.8 1.4
Karst area crossed (miles) 0.2 0
Habitat for federally listed species (acres) f/ 0 0
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TABLE 3.5.1-7 (continued)

Comparison of New River Conservancy Route Variation (Variation 82)
and the Proposed Route

a/  Assuming 125-foot-wide construction right-of-way and 50-foot-wide operational right-of-way.
b/ City or town limits as shown in Environmental Systems Research Institute (ESRI) data.
¢/ not used in this table but retained for consistency with other alternative tables.

d/ NWI and NHD data used in order to provide a common comparison between the two routes since field surveys were not
conducted along the alternative. Public data on waters with drinking water designation not available.

e/ areas mapped as High Incidence and/or High Susceptibility from Godt, 2014.
fl based on publicly-available data.

NRHP = National Register of Historic Places

NHD = U.S. Geological Survey National Hydrography Dataset

NWI = U.S. Fish and Wildlife Service National Wetland Inventory

For these reasons, we conclude that the New River Conservancy Variation does not offer
a significant environmental advantage when compared to the corresponding proposed route
segment.

3.5.1.8 Canoe Cave Variation

We received comments regarding the sensitive nature of Canoe Cave, located near MP
215 in Giles County, Virginia, and its designation by VADCR as a hibernacula for federally
threatened northern long-eared bats. In response, in October 2016, after issuance of the draft
EIS, Mountain Valley adopted into its currently proposed pipeline route a modification that
would avoid Canoe Cave. Because this is a substantial route change, almost a mile long, that
was adopted after issuance of the draft EIS, we discuss, below, the original October 2015
application route in this vicinity, now identified as the Canoe Cave Variation, as an alternative to
the corresponding segment of the proposed route.

The Canoe Cave Variation would deviate from the proposed route near MP 214.7
proceeding north then northeast through agricultural fields before turning east and rejoining the
proposed route at MP 215.6 (see figure 3.5.1-9). The proposed route would be slightly longer
than the Canoe Cave Variation, affecting about 1.3 acres more land, and crossing about 0.3 mile
more side slopes (see table 3.5.1-8). However, the October 2016 proposed route would be
located approximately 800 feet north of the mapped extent of the cave system and about 900 feet
from the nearest cave entrance, avoiding Canoe Cave and not affecting any new landowners.
The new route would also be topographically and hydraulically downgradient of the cave. The
Canoe Cave Variation would affect 2 more parcels, and about 7.6 more acres of interior forest.
For the reasons discussed above, we conclude that Mountain Valley’s adoption of a new route
avoiding Canoe Cave was appropriate, and that the Canoe Cave Variation does not offer a
significant environmental advantage when compared to the corresponding proposed route
segment.
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TABLE 3.5.1-8
Comparison of the Current Proposed Route and
the Canoe Cave Variation (October 2015 Route)
Canoe Cave Variation Current Proposed
Feature (October 2015) Route (October 2016)
General
Total length (miles) 0.8 0.9
Length adjacent to existing right-of-way (miles) 0 0.1
Land disturbed within construction (acres) a/ 12.6 13.9
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 0 0
National Forest Wilderness Areas crossed (miles) 0 0
Appalachian National Scenic Trail crossings (number) 0 0
National Forest — inventoried roadless areas crossed (feet) 0 0
National Forest — inventoried semi-primitive areas crossed (feet) 0 0
Human Environment
Populated areas within 0.5 mile (number) b/ 0 0
Landowner parcels crossed (number) 5 3
Residences within 50 feet of construction workspace (number) 0 0
Resources
Forested land crossed (miles) 0.6 0.2
Forested land affected during construction (acres) 9.1 3.0
Forested land affected during operation (acres) 3.6 1.2
Interior forest crossed (acres) 7.6 0
Wetlands (NWI) crossed (feet) ¢/ 0 0
Forested wetlands crossed (feet) 0 0
Perennial waterbody crossings (number) c/ 0 0
Major (> 100 feet) waterbodies crossed 0 0
Shallow bedrock crossed (miles) 0.1 0
Steep slope (>20 percent) crossed (miles) 0.5 0.5
Side slope crossed (miles) 0.4 0.7
Landslide potential crossed (miles) 0 0
Karst area crossed (miles) 0.8 0.9
al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.
¢/ NWI and NHD data.

3.5.1.9 Brush Mountain Route Variations

In June 2016, Mountain Valley, adopted a modification (originally labeled FS 71) into its
proposed route to reduce the number of crossings of Craig Creek from three to one.
Subsequently, in September 2016, the FS asked Mountain Valley to develop and evaluate
additional route variations in the same area on Brush Mountain, within the Jefferson National
Forest, to minimize workspaces parallel to Craig Creek, reduce sedimentation impacts, preserve
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a FS-designated 100-foot-wide riparian buffer, and to avoid an unnamed tributary to Craig
Creek. After consideration of many routing factors and constraints in the area, Mountain Valley
developed Brush Mountain Alternatives 1 and 2 (see figure 3.5.1-10). The proposed route and
both alternatives would all still cross Craig Creek. Although the three routes would cross the
Brush Mountain Inventoried Roadless Area (IRA) on different ridges, the impacts on the IRA
would remain essentially the same, with the exception that Brush Mountain Alternative 1 would
require an ATWS near the top of the mountain. All routes would cross the IRA for
approximately 1 mile.

Brush Mountain Alternative 1 would depart from the proposed route at MP 219.7 heading
southeast and then primarily south along a ridgeline, before turning east and rejoining the
proposed route at MP 220.7. This alternative would be located on the ridgeline adjacent to and
about 0.1 mile west of the proposed route.

Brush Mountain Alternative 1 would be located about 640 feet farther away from the
Brush Mountain Wilderness, would affect one less waterbody (a tributary to Craig Creek), and
would move some workspaces about 0.2 mile farther way from the vicinity of Craig Creek
compared to the proposed route (see table 3.5.1-9). However, the corresponding segment of the
proposed route would be slightly (0.1 mile) shorter, affecting about 1 less acre of land during
construction, 1 acre less of forest, and 0.2 mile less of landslide prone areas than Brush Mountain
Alternative 1. The proposed route would avoid extended impacts on Brush Mountain Road, used
for recreational purposes and by FS vehicles, unlike Brush Mountain Alternative 1 where road
closures could last for about 4 weeks. Mountain Valley also stated that adoption of Brush
Mountain Alternative 1 would involve adding an area steeper (44 percent grade) than anywhere
else along the MVP, thereby requiring winch construction (i.e., heavy equipment working on
steep slopes supported by cables), increasing safety and landslide risks, and preventing the
ability for trucks to drive along the right-of-way. Sediment loading in the watershed would be
similar between the two alternatives. Mountain Valley also committed to limiting construction
in the vicinity of Craig Creek to a dry or low flow period, and to coordinate closely with the
VADEQ and FS regarding BMPs for sediment and erosion control. For these reasons, we
conclude that Brush Mountain Alternative 1 does not offer a significant environmental advantage
when compared to the corresponding proposed route segment.

Brush Mountain Alternative 2 would depart from the proposed route at MP 219.5 heading
primarily south along a ridgeline, before turning east and rejoining the proposed route at MP
220.7. This alternative would be located on a ridgeline about 0.25 mile west of Brush Mountain
Alternative 1 and about 0.45 mile west of the proposed route.

Brush Mountain Alternative 2 would be located about 2,000 feet farther away from the
Brush Mountain Wilderness, would affect 1 less waterbody (a tributary to Craig Creek), and
would be more collocated with existing corridors by about 0.2 mile compared to the proposed
route (see table 3.5.1-9). The alternative would also eliminate the need to parallel Craig Creek
for 0.4 mile, as would occur with the proposed route.
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TABLE 3.5.1-9

Comparison of the Brush Mountain Alternatives and the Proposed Route

Brush Mountain Brush Mountain

Feature Alternative 1 Alternative 2 Proposed Route
General
Total length (miles) 11 1.3 1.0
Length adjacent to existing right-of-way (miles) 0.2 0.4 0.2
Land disturbed within construction right-of-way 16.4 20.5 155
(acres)a/
Land Use
Residences within 0.5 mile (number) 13 26 10
NRHP-designated or eligible historic districts 0 0 0
crossed (miles)
National Forest System lands crossed (miles) 1.0 1.3 1.0
National Forest Wilderness Areas crossed (miles) 0 0 0
Distance to Brush Mountain Wilderness at closest 1,670 3,040 1,030
point (feet)
Length adjacent to Brush Mountain Wilderness 0.7 0.7 0.7
(miles)
Residences within 50 feet of construction 0 0 0
workspace (number)
Landowner parcels crossed (number) 2 2 2
Resources
Forested land crossed (miles) 11 1.1 1.0
Forested land affected during construction (acres) 16.4 17.4 15.2
Forested land affected during operation (acres) 6.5 6.9 6.1
Interior forest crossed (acres) 0.9 1.3 1.0
Forested wetlands crossed (feet) 0.0 0.0 0.0
Wetlands crossed (feet) b/ 0.0 0.0 0.0
Perennial waterbody crossings (number)b/
All streams crossed (number) 2 2 3
Shallow bedrock crossed (miles) 11 1.2 1.0
Steep slope (> 20 percent) crossed (miles) 0.7 0.8 0.7
Side slope crossed (miles) 0.7 1.0 0.6
Landslide potential crossed (miles) c/ 0.5 0.6 0.3
Karst area crossed (miles) 0.0 0.0 0.0

a/  Assuming 125-foot-wide construction right-of-way.

b/ NWI and NHD data used in order to provide a common comparison between the variations and Proposed Route since field
surveys were not conducted along the variations.

c/  Areas mapped as High Incidence and/or High Susceptibility from Godt, 2014.
NRHP = National Register of Historic Places

NWI = National Wetland Inventory

NHD = National Hydrography Dataset

However, the corresponding segment of the proposed route would be shorter by 0.3 mile
affecting about 5 less acres of land during construction, would generally be farther away from
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more residences, and would affect 0.3 mile less of FS lands, 0.3 acres less of interior forest, 0.4
mile less of side slope, and 0.3 mile less of landslide prone areas than Brush Mountain
Alternative 2. The proposed route would avoid extended impacts on Brush Mountain Road used
for recreational purposes and by FS vehicles, unlike Brush Mountain Alternative 2 where road
closures could last for about 4 weeks. Mountain Valley stated it anticipated that winch
construction would not be required for Alternative 2 and that construction vehicles could drive
along the right-of-way as with the proposed route. This alternative would also be located within
370 feet of a home in the Preston Forest subdivision, which would be avoided by at least 2,000
feet with the proposed route. The proposed route was modified during the pre-filing process to
be much farther away from the Preston Forest subdivision due to multiple stakeholder comments.
Sediment loading in the watershed would also be similar between the two alternatives and
Mountain Valley committed to installing proper sediment and erosion control BMPs developed
in coordination with the VADEQ and FS. For these reasons, we conclude that Brush Mountain
Alternative 2 does not offer a significant environmental advantage when compared to the
corresponding proposed route segment.

3.5.1.10 October 2015 Route Over the Mount Tabor Sinkhole Plain Variation

Mountain Valley identified a concentration of sinkholes and Kkarst terrain in the vicinity
of the Mount Tabor Sinkhole Plain in Montgomery County, Virginia in pre-filing, and provided
additional information about geological hazards after submittal of its application. We requested
that Mountain Valley explore the feasibility of alternative routes avoiding or minimizing
potential effects to karst features around the Mount Tabor Sinkhole Plain. Mountain Valley
developed the Mount Tabor Variation and filed an assessment in April 2016.

As part of our draft EIS, we recommended that Mountain Valley continue on-site surveys
of the variation to assess constructability and identify karst features that should be avoided if the
alternative were to be adopted into the proposed pipeline route. We also indicated that Mountain
Valley should report those findings prior to the end of the draft EIS comment period. Mountain
Valley surveyed the draft EIS recommended route using electrical resistivity methods and field
assessments, and adopted the Mount Tabor Variation into its proposed route on October 14,
2016. Since this change affected 10 new landowners, we issued a public notice to these newly
affected landowners on January 13, 2017; and provided an additional comment period extending
to February 21, 2017 (see also section 1.4).

Recognizing that the Mount Tabor Variation is a substantial route modification (more
than 6 miles long) adopted after we issued the draft EIS, that affects new landowners, in this
final EIS we compare the corresponding segment of the proposed route with the October 2015
application route over the Mount Tabor Sinkhole Plain (see figure 3.5.1-11). The October 2015
Route Over the Mount Tabor Sinkhole Plain Variation would leave the currently proposed route
at about MP 221.4, where the variation would turn south from the proposed route for about 1.2
miles crossing Mount Tabor Road (CR 624), then turn southeasterly for about 3.9 miles, then
northeast for about 0.2 mile to rejoin the proposed route near Catawba Road at about MP 227.2.

A comparative analysis of environmental impacts of the proposed route and the October
2015 Route Over the Mount Tabor Sinkhole Plain Variation is presented in table 3.5.1-10. The
variation route would be slightly (0.2-mile) shorter, be more collocated with existing utility
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corridors by 2.5 miles, and would cross 2.2 less miles of forest, 48 less acres of interior forest,
and 0.7-mile less of steep slopes. However, the proposed route segment would cross 7 fewer
parcels, and 0.5-mile less of karst terrain. The proposed route also would reduce impacts on the
North Fork Rural Historic District, and would avoid Virginia Outdoors Foundation (VOF)
parcels and easements protected by The Nature Conservancy (TNC). Both the proposed route
and variation cross the VADCR-designated Slussers Chapel and Old Mill Conservation Sites;
however, the proposed route would cross less of the conservation sites. For these reasons, we
conclude that the October 2015 Route Over the Mount Tabor Sinkhole Plain Variation does not
offer a significant environmental advantage when compared to the corresponding segment of the
proposed route adopted in October 2016.
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TABLE 3.5.1-10

Comparison of the October 2015 Route and the October 2016 Proposed Route Over the Mount
Tabor Sinkhole Plain Variation

October 2015 Route

Proposed Route

Over the Mount Tabor (Includes the Adopted

Sinkhole Plain Draft EIS Mount Tabor

Feature Variation Variation)
General
Total length (miles) 5.6 5.8
Length adjacent to existing right-of-way (miles) 2.5 0
Land disturbed within construction right-of-way (acres) a/ 85.2 88.4
Land Use
Populated areas within 0.5 mile (hnumber) b/ 1 0
NRHP designated or eligible historic districts crossed (miles) 2.4 1.8
Landowner parcels crossed (number) 29 22
Residences within 50 feet of construction workspace (number) 0 0
Resources
Forested land crossed (miles) 29 5.1
Forested land affected during construction (acres) 44.1 77.3
Forested land affected during operation (acres) 17.6 30.9
Interior forest crossed (acres) 24.2 72.3
Wetlands crossed (feet) 44 0
Forested wetlands crossed (feet) 0 0
Perennial waterbody crossings (number) 0 4
Shallow bedrock crossed (miles) 2.2 25
Steep slope (>20 percent) crossed (miles) 1.7 2.4
Side slope crossed (miles) 1.8 2.0
Landslide potential crossed (miles) 5.6 5.8
Karst area crossed (miles) 1.2 0.7

al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.
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3.5.1.11 Slussers Chapel Conservation Site Avoidance Variations

The VADCR identified a route alternative intended to avoid the Slussers Chapel
Conservation Site, in its comment letter filed on September 9, 2016, after our draft EIS was in
the final production phase. In response to the VADCR letter, we asked Mountain Valley to
investigate and consider this route variation, and they filed information on February 17, 2017. In
addition, Mountain Valley also considered and filed information for another alternative route to
reduce impacts on the Slussers Chapel Conservation Site, that it labeled Variation 250. Finally,
the FERC staff developed an adjustment to Variation 250 called Modified Variation 250,
intended to further minimize potential impacts on karst, caves, and groundwater. Below, we
compare the corresponding segment of the October 2016 proposed route, with the VADCR’s
Slussers Chapel Conservation Site Avoidance Variation, Mountain Valley’s Variation 250, and
the Modified Variation 250 (see figure 3.5.1-12). We received multiple comments from the
public regarding these variations including support for the VADCR’s Slussers Chapel
Conservation Site Avoidance Variation, Variation 250, and/or Modified Variation 250 based
primarily on a stated reduction in impacts on water quality and karst features.

The VADCR’s Slussers Chapel Conservation Site Avoidance Variation would begin at
about MP 220.7 of the proposed route, turning east and following the ridge on top of Brush
Mountain for about 1.9 miles, then turning south for about 0.8 mile, and rejoining the proposed
route at about MP 223.2, just north of Mount Tabor Road. The first 2.7 miles of the variation
would be within the Jefferson National Forest, and about 1.6 miles of the variation along the
ridgeline would be located directly adjacent to the southern boundary of the Brush Mountain
Wilderness. This variation would be along the northern boundary of the Slussers Chapel
Conservation Site on the ridgetop of Brush Mountain, and just inside the eastern boundary of the
site south to Mount Tabor Road. The October 2016 proposed route would also be inside the
Slussers Chapel Conservation Site’s eastern boundary after it is rejoined by the VADCR’s
variation from about MP 223.3 to about MP 223.7, and then the proposed route would be just
outside the eastern boundary of the site to about MP 224.7.

The VADCR’s Slussers Chapel Conservation Site Avoidance Variation would be slightly
(0.2-mile) longer than the corresponding segment of the proposed route, but more collocated
with existing corridors by about 1.6 miles and it would cross about 0.7-mile less of the Slussers
Chapel Conservation Site, 9 less parcels, 8 less acres of forest, 2 less perennial waterbodies, and
14 less karst features such as sinkholes (see table 3.5.1-11a — note that data presented represent
alternative route termini near MP 227.3 to facilitate a consistent comparison relative to
alternatives near the Mount Tabor Sinkhole Plain). However, the corresponding segment of the
proposed route would affect about 2.5 miles less of NFS lands, 1.1 miles less of side slope, about
25 less acres of interior forest, and 1 mile less of shallow bedrock. Along the VADCR’s Slussers
Chapel Conservation Site Avoidance Variation on the ridgetop of Brush Mountain, Mountain
Valley would have to maintain a 50-foot-wide buffer zone from the edge of the Brush Mountain
Wilderness boundary. The 125-foot-wide construction right-of-way would overlap Forest Road
188, necessitating its temporary closure to the public during construction. In addition, there
would be side-slopes to contend with on the south side of the road. The VADCR’s Slussers
Chapel Conservation Site Avoidance Variation provides both advantages and disadvantages
when compared with the proposed route. For most factors, the difference is not significant. In
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balancing the factors evaluated, we do not find an overall significant environmental advantage
for the alternative when compared to the proposed route.

The VADCR expressed concerns about the proposed route crossing two waterbodies
within the Slussers Chapel Conservation Site, including a stream the flows into a karst feature in
the vicinity of MP 221.9, so Mountain Valley developed Variation 250 in a February 17, 2017
filing responding to our January 26, 2017 EIR. Variation 250 would leave the proposed route
near MP 221.0 proceeding southeast before rejoining the proposed route near MP 222.2 and then
following the proposed route to MP 227.3. The variation would avoid construction near, and
parallel to, an intermittent drainage located near MP 221.9 by moving approximately 1,000 feet
to the northeast.

Variation 250 would be 0.3 mile shorter than the proposed route and would affect 2 less
perennial waterbodies, 4.2 less acres of forest, and 6 less karst features (see table 3.5.1-11b).
Otherwise, Variation 250 and the corresponding segment of the proposed route would generally
affect similar resources in a similar way. No new landowners would be affected by Variation
250.

Consequently, our March 20, 2017 EIR requested that Mountain Valley consider a
modification to the variation to locate the route north of the Pulaski Thrust Fault between about
MPs 222.05 and 222.25, to reduce impacts on Kkarst terrain. In response, in a filing on March 30,
2017, Mountain Valley developed Modified Variation 250. Modified Variation 250 would
depart from the proposed route near MP 220.75 turning east and entering the Jefferson National
Forest before turning southeast and east, exiting and re-entering the Jefferson National Forest
again while located just north of the Pulaski Thrust Fault, and then turning southeast and south
re-joining the proposed route near MP 223.7.

Modified Variation 250 would be more collocated with existing corridors by 0.5 mile,
and would cross 0.5 mile less of the Slussers Chapel Conservation Site, 7 fewer parcels, and an
estimated 21 less known Karst features (see table 3.5.1-11b). However, the proposed route would
be 0.2 mile shorter, would avoid the 2.3 miles of NFS lands that would be crossed by Modified
Variation 250, and would affect 0.6 mile less of steep slopes, and 0.8 mile less of side slopes.
Modified Variation 250 would also affect one new landowner, and cross between two residences
located along Mount Tabor Road. Further, Mountain Valley indicated that it had already
performed electrical resistivity studies on its proposed route located south of the Pulaski Thrust
Fault and based on the results, it did not anticipate unstable working conditions along the
proposed route.

Similar to the VADCR’s Slussers Chapel Conservation Site Avoidance Variation, the
Modified Variation 250 provides both advantages and disadvantages when compared with the
proposed route. For most factors, the difference is not significant. In balancing the factors
evaluated, we do not find an overall significant environmental advantage for the alternative when
compared to the proposed route.
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TABLE 3.5.1-11a

Comparison of the Proposed Route
to the VADCR'’s Slussers Chapel Conservation Site Avoidance Variation
and Variation 250

VADCR’s Slussers

Chapel
Conservation Site
Avoidance Proposed

Feature Variation Variation 250 Route
General
Total length (miles) 6.8 6.3 6.6
Length adjacent to existing right-of-way (miles) 1.6 0.1 0.1
Land disturbed within construction right-of-way (acres) a/ 102.5 95.7 99.9
Land disturbed within operation right-of-way (acres) a/ 41.0 38.3 40.0
Non-typical work areas required (acres) 0.0 0.0 0.0
Land Use
Slussers Chapel Conservation Site crossed (miles) 2.3 2.7 3.0
National Forest System lands crossed (miles) 2.54 0.04 0.04
National Forest Wilderness Areas crossed (miles) 0.0 0.0 0.0
Residences within 50 feet of construction workspace (number) 0 0 0
Agricultural land affected within construction right-of-way (acres) 9.6 9.6 9.6
Populated areas within 0.5 mile (number) g/ 0 0 0
Landowner parcels crossed (number) 14 21 23
Resources
Forested land crossed (miles) 51 5.5 5.7
Forested land affected during construction (acres) 78.5 82.3 86.5
Interior Forest affected during construction (acres) 39.4 13.6 14.2
Known habitat for federally listed species (acres) b/ 0.1 0.1 0.1
Known archaeological or historic sites within 0.5 mile (hnumber)
Wetlands crossed (number) c/ 1 1 1
Wetlands crossed (feet) c/ 44 44 44
Forested wetlands crossed (number) c/ 0 0 0
Forested wetlands affected (acres) c/ 0.0 0.0 0.0
Perennial waterbody crossings (humber) c/
Intermittent waterbody crossings (humber) ¢/
Major waterbody crossings (crossing width > 100 feet) 0 0 0
(number)
Total length of all waterbody crossings (feet) d/ 40 30 60
Surface waterbodies designated as public drinking water 0 0 0
supply crossed (number)
Springs and domestic water supply wells within 150 feet of the 0el lel 1
centerline (number)
Steep slope crossed (miles) 1.6 1.9 1.9
Side slope crossed (miles) 3.3 21 2.2
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TABLE 3.5.1-11a (continued)

Comparison of the Proposed Route
to the VADCR'’s Slussers Chapel Conservation Site Avoidance Variation
and Variation 250

VADCR’s Slussers

Chapel
Conservation Site
Avoidance Proposed
Feature Variation Variation 250 Route
Shallow bedrock crossed (miles) 45 35 35
Landslide potential crossed (miles) 6.8 6.3 6.6
Karst (miles) f/ 0.0 0.0 0.0
Known karst features, sinkholes, or caves within 50 feet of the 70 78 84
construction right-of-way (number)
Notes:
al  Assuming 125-foot-wide construction right-of-way and 50-foot-wide operation right-of-way.
b/ Potential Indiana bat and Virginia Tier 1 Habitats.
¢/ NWI and NHD data used in order to provide a common comparison between the route adjustments and proposed route
since field surveys were not conducted along the route adjustments. Exception is for perennial waterbodies crossed by the
October 2016 Proposed Route which is based on field survey data.
d/  Using estimated average crossing length of 10 feet for NHD waterbodies.
e/  Field survey only conducted for the portion of alternative that shares same route as Proposed Route.
f/  USGS, 2014. Mineral Resources Program data available at https://mrdata.usgs.gov/geology/state.
a/  City or town limits as shown in Environmental Systems Research Institute (ESRI) data.
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TABLE 3.5.1-11b
Comparison of Modified Variation 250 and the Proposed Route
Modified Variation Proposed

Feature 250 Route
General
Total length (miles) 3.2 3.0
Length adjacent to existing right-of-way (miles) 0.5 0.0
Land disturbed within construction right-of-way (acres) a/ 48.6 45.9
Land disturbed within operation right-of-way (acres) a/ 195 18.4
Non-typical work areas required (acres) 0.0 0.0
Land Use
VADCR Slussers Chapel Conservation Site crossed (miles) 2.4 2.9
National Forest System lands crossed (miles) 2.3 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Residences within 50 feet of construction workspace (number) 0 0
Agricultural land affected (acres) 0.0 0.0
Populated areas within 0.5 mile (humber) g/ 0 0
Landowner parcels crossed (number) 9 16
Resources
Forested land crossed (miles) 2.7 2.7
Forested land affected during construction (acres) 41.3 41.2
Interior Forest affected during construction (acres) 44.6 36.4
Known habitat for federally listed species (acres) e/ 0.0 0.0
Known archaeological or historic sites within 0.5 mile (number) h/ 4 4
Wetlands (NWI) crossed (number) b/ 0 0
Forested wetlands (NWI) crossed (number) ¢/ 0
Forested wetlands (NWI) affected (acres) ¢/ 0.0 0.0
Perennial waterbody crossings (number) b/ 0 0
Intermittent waterbody crossings (number) b/ 3 4
Major waterbody crossings (crossing width > 100 feet) (number) 0 0
Total length of all perennial waterbody crossings (feet) f/ 0 0
Surface waters designated as public drinking water supply crossed (number) 0 0
Springs and domestic water supply wells within 150 feet of the centerline 0d/ 1
(number)
Steep slope crossed (miles) 2.0 1.4
Side slope crossed (miles) 2.4 1.6
Shallow bedrock crossed (miles) 1.6 15
Landslide potential crossed (miles) 3.2 3.0
Karst (miles) ¢/ 0 0
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TABLE 3.5.1-11b (continued)

Comparison of Modified Variation 250 and the Proposed Route

Modified Variation Proposed
Feature 250 Route

Known karst features, sinkholes, or caves within 50 feet of the construction 1d/ 22
right-of- way (number)

Notes:
a/  Assuming 125-foot-wide construction right-of-way and 50-foot-wide operation right-of-way.

b/ NWI and NHD data used in order to provide a common comparison between the route adjustment and proposed route since
field surveys were not conducted along the route adjustment.

c/  National Atlas map: Engineering aspects of karst, by William E. Davies and others, 1984.

d/  Not field delineated, except where variation is within the study area of the proposed route.

e/ Potential Indiana bat and Virginia Tier 1 Habitats.

f/  Using estimated average crossing length of 20 feet for NHD perennial waterbodies.

a/  City or town limits as shown in Environmental Systems Research Institute (ESRI) data.

h/  Sites identified during project-specific field surveys, which includes only the very start and end of the variation route.

However, given the modest yet multiple environmental benefits that could be obtained
through adoption of Variation 250, and in consideration that it would also avoid impacts on
waterbodies of concern to VADCR, we recommend that:

e Prior to construction, Mountain Valley should adopt Variation 250 into its
proposed route. As part of its Implementation Plan, Mountain Valley should
file with the Secretary the results of all environmental surveys, an updated
7.5-minute USGS topographic quadrangle map, and a large-scale alignment
sheet that illustrates this route change.

3.5.1.12 Poor Mountain Variation

We received comments about a conservation easement granted to the VOF by a private
landowner (Grace Terry) in Roanoke County, Virginia.!* In particular, Mountain Valley
proposes to use an access road (MVP-R0O-279.01) located near MP 239.3, that would cross the
VOF easement (ROA-2563/MON-2563).

In our January 26, 2017 EIR, we asked Mountain Valley to address the landowner
concerns raised in accession number 20161223-5085 (Grace Terry letter dated December 22,
2016), and evaluate alternatives to using proposed access road MVP-R0O-279.01. Mountain
Valley responded, in a February 17, 2017 filing, that stated that the permanent access road was
needed to provide proper access during both construction and operation to a 2-mile-long segment
of proposed right-of-way between MPs 237.6 and 239.7 where other access options would be
constrained by the presence of waterbodies and wetlands. The proposed pipeline would not
affect the parcel with the conservation easement, except that the existing dirt road would need to

14 See letters from Grace Terry dated November 24, 2015 (accession number 20151125-5085) and December 22,
2016 (accession number 20161223-5085), and from VOF dated December 19, 2016 (accession number
20161219-5102) and January 10, 2017 (accession number 20170110-5207).
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be widened from its current 10 foot width to approximately 40-feet-wide for a length of 675 feet.
The proposed road improvement would affect approximately 0.5 acre of land and would involve
grading, forest vegetation removal or tree trimming, and installation of gravel. Alternatives to
proposed access road MVP-RO-279.01 could potentially involve impacts on wetlands and
waterbodies or construction of a new road through a forested area. Mountain Valley stated that it
was coordinating with the VOF and would pursue a permanent easement through the
“Conversion of Open Space” application process relative to Virginia Code 10.1-1704.

Based on our review of aerial photography and topographic maps, we evaluated the
possibility of utilizing other access points in consideration of constraints caused by the presence
of 5 perennial streams, 1 ephemeral stream, and 1 forested wetland located between MP 237.6
and MP 240.3 at Honeysuckle Road. We assessed potential access to the pipeline route near MP
238.4 from both the north and south along a powerline corridor, but given road lengths, affects to
forest, and involvement of new landowners, we conclude that use of new access roads would not
provide a significant environmental advantage. However, we determined that Mountain Valley
could use the right-of-way for access in this area in lieu of access road MVP-R0O-279.01,
although we acknowledge that special provisions may need to be made to accommodate suitable
access during construction and operation given the presence of waterbodies and wetlands. In
addition, while Mountain Valley provided some of the information requested in our January 26,
2017 EIR, Mountain Valley did not provide adequate information to justify use of the access
road. Based on the information provided, we determined that the apparent impacts of widening
the access road outweigh the demonstrated need. Therefore, we recommend that:

e Prior to _construction, Mountain Valley should file with the Secretary, for
review and approval by the Director of OEP, a segment-specific construction
and operation access plan for the area between MP 237.6 and 240.3, that
does not include access road MVP-RO-279.01.

We also received comments from TNC and the owners of Mountain Cove Farm
regarding potential impacts on the TNC’s Poor Mountain Conservation Easements (discussed
further in section 4.8), and the headwaters of Bottom Creek (discussed in section 4.3) along the
proposed MVP pipeline route.’® In response, our January 26, 2017 EIR asked Mountain Valley
to assess an alternative pipeline routing concept to the eastward between about MPs 238 and 242,
that we designed to minimize impacts on conservation easements, water resources, forest, and
agricultural activities associated with the Terry parcels and the Mountain Cove Farm. We label
this the Poor Mountain Variation. Our assessment of information filed by Mountain Valley on
February 17, 2017 about the Poor Mountain Variation is provided below.

The Poor Mountain Variation would depart from the proposed route near MP 238.2
heading east and north to avoid the steepest part of Poor Mountain and passing to the south of
Spring Hollow Reservoir and Camp Roanoke. It would then proceed southeast and east
intersecting with an existing powerline corridor and heading south along the corridor for about
2.8 miles before turning west along another existing powerline for 0.6 mile and rejoining the

15 See December 19, 2016 letter from TNC (accession number 20161219-5368) and letters from James Scott filed
March 15 (accession number 20170315-5063) and March 24, 2017 (accession number 20170324-5140)
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proposed route at MP 242.1 (see figure 3.5.1-13). The Poor Mountain Variation would avoid the
subject Terry family parcels by bypassing them to the east. It would also avoid TNC
conservation easements located on both sides of Honeysuckle Road at MPs 239.7 to 241.0.

The Poor Mountain Variation would be more collocated with existing utilities by 3.4
miles, and affect 2 fewer waterbodies, 4.5 acres less of interior forest, and an estimated 14 fewer
wells than the corresponding segment of the proposed route (see table 3.5.1-12). However, the
proposed route would be 2.1 miles shorter, affecting 32 less acres of land, 28 less acres of forest,
14 less parcels, 1.3 miles less steep slopes, 1.5 less miles of side slopes, 1.6 miles less of shallow
bedrock, 1.1 miles less of landslide-prone areas, and 0.7-mile less of karst terrain. The Poor
Mountain Variation would also be closer to Spring Hollow Reservoir and Camp Roanoke, which
were the subject of prior rerouting efforts during the pre-filing process based on multiple
stakeholder comments. For these reasons, we conclude that the Poor Mountain Variation does
not offer a significant environmental advantage when compared to the corresponding proposed
route segment.

In an attempt to address comments from TNC and another landowner, our March 20,
2017 EIR asked Mountain Valley to examine the possibility of a different route variation to the
west of Poor Mountain that would avoid the Terry family parcels, the Mountain Cove Farm, and
TNC easements. In their March 30, 2017 response, Mountain Valley labeled this Alternative
682 (see figure 3.5.1-14).

Alternative 682 would leave the proposed route at about MP 239.3, heading southwest
over Poor Mountain into Montgomery County, through a forested area for about 2.2 miles,
skirting the western side of a VOF easement (MON-VOF-2564) for about 1.5 miles. The
variation with then turn southeast for about 3.6 miles before rejoining the proposed route at about
244.5 back in Roanoke County, after again crossing Bottom Creek. This portion of the variation
is also mostly forested, and would go through about 2.5 miles of two parcels with TNC
easements.
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TABLE 3.5.1-12

Comparison of the Poor Mountain Variation and the Proposed Route

Poor Mountain

Feature Variation Proposed Route
General
Total length (miles) 5.9 3.8
Length adjacent to existing right-of-way (miles) 3.4 0.0
Land disturbed within construction right-of-way (acres) a/ 89.5 57.9
Land disturbed within operation right-of-way (acres) a/ 35.0 23.2
Non-typical work areas required (acres) 0.0 0.0
Land Use
VADCR Slussers Chapel Conservation Site crossed (miles) 0 0
National Forest System lands crossed (miles) 0.0 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Residences within 50 feet of construction workspace (number) 1 0
Agricultural land affected (acres) 4.0 0.0
Populated areas within 0.5 mile (number) g/ 0 0
Landowner parcels crossed (number) 24 10
Resources
Forested land crossed (miles) 5.2 3.0
Forested land affected during construction (acres) 79.5 51.8
Interior Forest affected during construction (acres) 50.2 54.7
Known habitat for federally listed species (acres) e/ 0 0
Known archaeological or historic sites within 0.5 mile (hnumber) 0 0
Wetlands crossed (number) b/ 0 0
Forested wetlands crossed (number) ¢/ 0 0
Forested wetlands affected (acres) c/ 0.0 0.0
Perennial waterbody crossings (number) b/ 3
Major waterbody crossings (crossing width > 100 feet) (number) 0
Total length of all waterbody crossings (feet) f/ 20 60
Surface waterbodies designated as public drinking water supply 0 0
crossed (number)
Springs and domestic water supply wells within 150 feet of the 0d/ 14
centerline (number)
Steep slope crossed (miles) 4.3 3.0
Side slope crossed (miles) 4.2 2.7
Shallow bedrock crossed (miles) 4.3 2.7
Landslide potential crossed (miles) 1.1 0.0
Karst (miles) c/ 0.7 0.0
Known karst features, sinkholes, or caves within 50 feet of the 0 0

construction right-of-way (number)
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TABLE 3.5.1-12 (continued)

Comparison of the FERC Poor Mountain Minor Route Variation and the Proposed Route

Assuming 125-foot-wide construction right-of-way and 50-foot-wide operation right-of-way.

NWI and NHD data used in order to provide a common comparison between the route adjustment and proposed route
since field surveys were not conducted along the route adjustment.

¢/ USGS, 2014. Mineral Resources Program data available at https://mrdata.usgs.gov/geology/state.
d/ None known, but not field delineated.

e/  Potential Indiana bat and Virginia Tier 1 Habitats.

fl  Using estimated average crossing length of 20 feet for NHD waterbodies.

a/  City or town limits as shown in Environmental Systems Research Institute (ESRI) data.

We compared environmental variables for Alternative 682 with the corresponding
segment of the proposed route between MPs. 239.3 and 244.5 (see table 3.5.1-13). The proposed
route would cross about 1.3 miles of TNC easements, while Alternative 682 would cross a total
of about 2.5 miles of TNC easements. The proposed route is about 0.7 mile shorter, and would
affect less forest, and less interior forest, and would cross less steep and side slopes than the
alternative. Mountain Valley deemed Alternative 682 not constructible because it would cross
about 10,600 feet of extreme side slope terrain and severe rock outcroppings along the
northwestern edge of the VOF easement. Slopes in this area range from 70 to 90 percent grade
that would require winch hill construction techniques. For these reasons, we conclude that
Alternative 682, to the west of Poor Mountain, is not feasible or practical.
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TABLE 3.5.1-13
Comparison of the Alternative 682 and the Proposed Route
Feature Alternative 682 Proposed Route
General
Total length (miles) 5.9 5.2
Length adjacent to existing right-of-way (miles) 0.0 0.0
Land disturbed within construction right-of-way (acres) a/ 89.0 79.3
Land disturbed within operation right-of-way (acres) a/ 35.6 317
Non-typical work areas required (acres) 0.0 0.0
Land Use
TNC Poor Mountain Easements crossed (miles) 25 13
Virginia Outdoors Foundation easements crossed (miles) 0.0 0.0
James Scott properties crossed (miles) 0.0 0.6
National Forest System lands crossed (miles) 0.0 0.0
National Forest Wilderness Areas crossed (miles) 0.0 0.0
Residences within 50 feet of construction workspace (number) 0 0
Agricultural land affected (acres) 3.4 13.9
Populated areas within 0.5 mile (number) g/ 0 0
Landowner parcels crossed (number) 11 20
Resources
Forested land crossed (miles) 5.3 4.0
Forested land affected during construction (acres) 81.0 59.6
Interior Forest affected during construction (acres) 79.9 56.2
Known habitat for federally listed species (acres) e/ 0 0
Known archaeological or historic sites within 0.5 mile (hnumber) h/ 5 18
Wetlands crossed (number) b/ 0
Forested wetlands crossed (number) c/ 0
Forested wetlands affected (acres) c/ 0.0 0.2
Perennial waterbody crossings (hnumber) b/ 1 2
Major waterbody crossings (crossing width > 100 feet) (number) 0 0
Total length of all waterbody crossings (feet) f/ 20 40
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TABLE 3.5.1-13 (continued)

Comparison of the Alternative 682 and the Proposed Route

Feature Alternative 682 Proposed Route

Surface waterbodies designated as public drinking water supply crossed 0 0
(number)

Springs and domestic water supply wells within 150 feet of the centerline od/ 14
(number)

Steep slope crossed (miles) 4.6 2.8
Side slope crossed (miles) 5.0 25
Shallow bedrock crossed (miles) 4.4 1.8
Landslide potential crossed (miles) 1.3 2.4
Karst (miles) ¢/ 0.0 0.0
Known karst features, sinkholes, or caves within 50 feet of the 0 0

construction right-of-way (number)

a/  Assuming 125-foot-wide construction right-of-way and 50-foot-wide operation right-of-way.

b/ NWI and NHD data used in order to provide a common comparison between the route adjustment and proposed route since
field surveys were not conducted along the route adjustment.

c/ USGS, 2014. Mineral Resources Program data available at https://mrdata.usgs.gov/geology/state.

d/ None known, but not field delineated.

e/ Potential Indiana bat and Virginia Tier 1 Habitats.

f/ using estimated average crossing length of 20 feet for NHD waterbodies.

al/  City or town limits as shown in Environmental Systems Research Institute (ESRI) data.

h/  Sites identified during project-specific field surveys, which includes only the very start and end of the variation route.

3.5.1.13 Blue Ridge Parkway Variations

In the draft EIS, we assessed a Blue Ridge Parkway Variation that was developed by
Mountain Valley in response to stakeholder comments that visual and other impacts on the BRP
should be reduced. Mountain Valley’s proposed route at the BRP has changed since issuance of
the draft EIS rendering the original variation obsolete and it has been dismissed from further
evaluation.

Mountain Valley continued to coordinate with the NPS regarding the proposed crossing
of the BRP after issuance of the draft EIS. As part of this coordination, Mountain Valley
prepared a Visual Impact Analysis (VIA) report for the BRP filed on February 17, 2017, and this
report contained new information for different alternative routes across the BRP (see section
4.8.2). Also on February 17, 2017, Mountain Valley filed an archaeological survey report for
crossing the BRP (Maskevich et al., January 2017) that illustrated four potential routes
alternatives: the October 2015 proposed route, Alternative 1, Alternative 2, and Alternative 3
(see figure 3.5.1-15). Mountain Valley clarified in a March 30, 2017 filing, in response to our
March 20, 2017 EIR, that it had adopted “Alternative 3” as its proposed route, developed with
NPS staff during field visits. Table 3.5.1-14 compares the environmental impacts associated
with March 2017 proposed route (Alternative 3) crossing the BRP with the October 2015 route
(analyzed in the draft EIS), and NPS Alternative routes 1 and 2.
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TABLE 3.5.1-14
Comparison of National Park Service Alternatives
for the Crossing of the Blue Ridge Parkway and the Proposed Route
October 2015 Currently
Application Alternative Alternative Proposed Route
Feature Route 1 2 (Alternative 3)
General
Total length in miles (feet) 0.9 (4,674) 1.3 (6,868) 1.2 (6,184) 1.0 (5,211)
Length adjacent to existing right-of-way in miles 0.0 (0) 0.0 (0) 0.5(2,427) 0.0 (0)
(feet)
Land disturbed within construction right-of-way 134 19.7 17.7 15.0
(acres) a/
Federal Lands
National Park Service lands crossed in miles 0.5 (2,533) 0.6 (3,327) 0.1 (685) 0.4 (2,225)
(feet)
Blue Ridge Parkway crossings (number) 1 1 1 1
Human Environment
Landowner parcels crossed (number) 11 15 11 10
Residences within 50 feet of construction 0 0 2 0
workspace (number)
Cultural resources 2 4 5 4
Natural Resources
Forested land crossed in miles (feet) 0.4 (2,345) 0.8 (4,256) 0.6 (2,956) 0.5 (2,835)
Forested land affected during construction in 6.7 11.9 8.6 8.5
acres
Forested land affected during operation in acres 2.7 4.9 3.4 3.3
Interior forest crossed in miles (feet) 0.3(1,511) 0.3 (1,808) 0.4 (2,040) 0.3 (1,720)
Shallow bedrock crossed in miles (feet) 0.3 (1,806) 0.6 (2,957) 0.6 (3,391) 0.2 (1,277)
Steep slope (>20 percent) crossed in miles (feet) 0.2 (789) 0.4 (2,207) 0.2 (1,176) 0.1 (427)
Side slope (>20 percent) crossed in miles (feet) 0.3 (1,640) 0.6 (3,281) 0.6 (2,953) 0.1 (656
a/  Assuming 125-foot-wide construction right-of-way.

The October 2015 route segment crossing the BRP analyzed in the draft EIS would

deviate from the March 2017 proposed route at MP 246.1 on the south sited of Highway 221
(Bent Mountain Road), trending southeast and rejoining the proposed route at about MP 246.9.
The October 2015 route would be about 0.1 mile shorter than the currently proposed route, affect
about 1.6 less acres during construction, and slightly less forest, and impact the fewest number of
cultural resources (two). However, the March 2017 proposed route would reduce visual
resources impacts, and affect about 300 feet less of NPS lands, 1 less landowner parcel, and less
shallow bedrock, steep slopes, and side slopes. For these reasons, we conclude that the October
2015 route crossing of the BRP from the draft EIS does not offer a significant environmental
advantage when compared to the corresponding segment of the March 2017 proposed route.

Alternative 1 would leave the proposed route near the BRP at about MP 246.3, heading
south for about 1,200 feet, crossing Clover Hill Road, on the east side of the reservoir, crossing
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the BRP, turning southeast for about another 1,200 feet, before turning north for about 1,000
feet, crossing County Road 602, and rejoining the proposed route at about MP 246.6.
Alternative 1 would be about 0.3 mile longer than the proposed route disturbing about 4.7 more
acres, would cross about 0.2 mile more of NPS lands, 5 additional parcels, and 0.3 acre more
forest, and affect 4 cultural resources (see table 3.5.1-14). It would also cross more shallow
bedrock, steep slopes, and side slopes. Tree clearing would be required both east and west of the
BRP and visual impacts on two nearby homes would occur. For these reasons, we conclude that
the BRP Alternative 1 does not offer a significant environmental advantage when compared to
the corresponding proposed route segment.

Alternative 2 would diverge from the proposed route near MP 245.9, west of Bent
Mountain Road (Highway 221), heading south for about 1,500 feet parallel to the road, then
turning east, crossing the road, going about 2,200 feet before turning north for about 800 feet,
and rejoining the proposed route at about MP 246.7. Alternative 2 would be about 0.2-mile
longer than the proposed route disturbing about 2.7 more acres, but would also be more
collocated with existing corridors compared to the proposed route by about 0.5 mile (see table
3.5.1-14). Alternative 2 would cross about 0.3 mile less of NPS lands, but be located closer to
two residences, and would affect 5 cultural resources. The alternative would also cross slightly
more forest, and more shallow bedrock, steep slopes, and side slopes. Tree clearing would be
required on both sides of Callaway Road and due to limitations on workspace due to topography
and an adjacent waterbody, Callaway Road could be affected by needed workspace. Visual
impacts on nearby homes would occur. For these reasons, we conclude that the BRP Alternative
2 does not offer a significant environmental advantage when compared to the corresponding
proposed route segment.
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3.5.1.14 Blackwater River Variation

After issuance of the draft EIS, Mountain Valley developed a route modification intended
to avoid two crossings of the Blackwater River in Franklin County, Virginia. Mountain Valley
stated that it had adopted a new route in the vicinity of the Blackwater River in its filing dated
October 14, 2016, to address recommendations in the draft EIS. Because this is a substantial
route change, over 3 miles long, that was adopted after issuance of the draft EIS and affecting
new landowners, we assess the corresponding segment of the October 2016 proposed route in
comparison to the October 2015 route that was evaluated in the draft EIS (the Blackwater River
Variation) below.

The Blackwater River Variation would deviate from the proposed route near MP 264.3,
proceeding east then southeast through fields and forests, crossing Highway 220 and then turning
northeast before rejoining the proposed route at MP 267.7 (see figure 3.5.1-16). The proposed
route and the Blackwater River Variation would generally affect environmental resources in
similar ways except that the variation would be more collocated with existing corridors, and the
proposed route would cross somewhat less shallow bedrock, steep slopes, and side slopes (see
table 3.5.1-15). The October 2016 proposed route would affect 24 new landowners. The main
benefit of the proposed route is that it would avoid two crossings of the Blackwater River. The
crossing locations would have been located upstream of a drinking water intake for the City of
Rocky Mount. For the reasons discussed above, we conclude that Mountain Valley’s adoption of
a route avoiding the Blackwater River was appropriate, and that the Blackwater River Variation
does not offer a significant environmental advantage when compared to the corresponding
proposed route segment.
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TABLE 3.5.1-15
Comparison of the October 2016 Proposed Route and
the Blackwater River Variation (October 2015 Route)
Blackwater River October 2016
Variation Currently Proposed
Feature (October 2015 Route) Route

General
Total length (miles) 3.4 35
Length adjacent to existing right-of-way (miles) 0.9 0.3
Land disturbed within construction (acres) a/ 51.4 52.6
Federal Lands and Federally Managed Areas
National Forest System lands crossed (miles) 0 0
National Forest Wilderness Areas crossed (miles) 0 0
Appalachian National Scenic Trail crossings (number) 0 0
National Forest — inventoried roadless areas crossed (feet) 0 0
National Forest — inventoried semi-primitive areas crossed (feet) 0 0
Human Environment
Populated areas within 0.5 mile (number) b/ 0 0
Landowner parcels crossed (number) 25 26
Residences within 50 feet of construction workspace (humber) 0 1
Resources
Forested land crossed (miles) 2.0 2.0
Forested land affected during construction (acres) 30.3 30.3
Forested land affected during operation (acres) 12.1 121
Interior forest crossed (acres) 0 0
Wetlands (NWI) crossed (feet) ¢/ 219 0
Forested wetlands crossed (feet) 0 0
Perennial waterbody crossings (number) c/ 4 5
Major (> 100 feet) waterbodies crossed 0 0
Shallow bedrock crossed (miles) 0.8 0.4
Steep slope (>20 percent) crossed (miles) 1.6 1.1
Side slope crossed (miles) 1.8 15
Landslide potential crossed (miles) 34 35
Karst area crossed (miles) 0 0

al  Assuming 125-foot-wide construction right-of-way.

b/ City or town limits as shown in ESRI data.

c/  NWI and NHD data.
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3.5.1.15 Route Variation 35

Route Variation 35 was developed by the FERC staff in response to stakeholder
comments that the pipeline route in the vicinity of Transco Station 165, in Pittsylvania County,
Virginia, should follow existing rights-of-way. Route Variation 35 would begin at about MP
300.8 along the proposed route, head east across Little Cherrystone Creek and Chalk Level
Road, and continue parallel to the north side of Transco Road, then turn south to rejoin the
proposed route at MP 303.4 at Station 165 (see figure 3.5.1-17). A comparative analysis of
environmental impacts of the proposed route and Route Variation 35 is presented in table 3.5.1-
16.

Route Variation 35 would be 0.3-mile longer and affect 2 more parcels than the
corresponding segment of the proposed route. However, it would be much more collocated with
existing corridors by 2.2 miles, and would affect about 16 acres less forest, 4 less wetlands, and 2
fewer perennial waterbodies. The alternative route would be mostly collocated with an existing
powerline right-of-way. In our September 2016 draft EIS, we recommended that Mountain
Valley adopt Route Variation 35 into its proposed route.

In a filing with the FERC on October 14, 2016, Mountain Valley stated reasons why
Route Variation 35 should not be adopted into its proposed route. The alternative route would
affect more cultural resources, cross more parcels, and cross a pond. No ponds would be crossed
by the proposed route. Mountain Valley conducted field surveys for Variation 35 and discovered
three archaeological sites recommended for further Phase 2 study, potentially resulting in either
site avoidance (i.e., a reroute) or a need for data recovery (i.e., excavation) of artifacts at the site.
Conversely, the proposed route did not have any archaeological sites determined to be eligible
for listing on the NRHP. A large segment of the route variation would parallel a stream and a
powerline. Mountain Valley contends it would have to reduce the construction right-of-way to
accommodate for the powerline without impacting the stream. In addition, modification of the
route to avoid the above-mentioned pond would result in side slope construction. For these
reasons, we conclude that Variation 35 does not offer a significant environmental advantage
when compared to the corresponding proposed route segment.
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TABLE 3.5.1-16

Comparison of the Variation 35 and the Proposed Route

Feature Variation 35 Proposed Route
General
Total length (miles) 3.0 2.6
Length adjacent to existing right-of-way (miles) 2.2 0.1
Land disturbed within construction right-of-way (acres) a/ 39.6 39.9
Land Use
Populated areas within 0.5 mile (number) b/ 0 0
National Forest System lands crossed (miles) 0.0 0.0
Landowner parcels crossed (number) 14 12
Residences within 50 feet of construction workspace (humber) 0 0
Resources
Forested land crossed (miles) 0.4 15
Forested land affected during construction (acres) 6.9 22.7
Forested land affected during operation (acres) 25 9.1
Interior forest crossed (acres) 0.0 0.0
Wetlands crossed (number) c/ 2 6
Ponds 0
Perennial waterbody crossings (number) ¢/ 6
Major (> 100 feet) waterbodies crossed 0 0
Side slope crossed (miles) 0.2 0.1
Landslide potential crossed (miles) 2.6 2.6
Karst area crossed (miles) 0.0 0.1

al  Assuming 125-foot-wide construction right-of-way.
b/ City or town limits as shown in ESRI data.
¢/ NWI and NHD data used for Alternative 35 unsurveyed areas.
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3.5.2 Equitrans Expansion Project Variations

We evaluated six route variations for the EEP as discussed below. Alternative routes
were evaluated for each project facility except the H-305 and H-319 pipelines. The H-305 (550
feet) and H-319 (200 feet) pipelines are short in length and have a set position determined by
fixed starting and ending points, therefore we did not evaluate route alternatives for them.

3.5.2.1 H-316 Route Variations

We evaluated two route variations for the H-316 pipeline that would connect the
proposed new Redhook Compressor Station with Equitrans’ existing H-302 pipeline (see figure
3.5.2-1). The purpose of developing and evaluating these alternatives was to increase collocation
with existing utilities if possible. Alternative 1 would head south from the compressor station,
cross the South Fork of Tenmile Creek, follow an existing pipeline to Coal Lick Run, then turn
east and parallel Highway 21 to H-302 near the Pollock Cemetery. Alternative 2 would head
east from the compressor station, cross the South Fork of Tenmile Creek, and follow an existing
pipeline southeast to H-302. A comparative analysis of environmental impacts of the proposed
route and Alternatives 1 and 2 is presented in table 3.5.2-1.

Alternatives 1 and 2 would have increased collocation with existing rights-of-way and
would affect fewer landowners and less Natural Heritage Inventory Core Habitat than the
proposed route; however, these routes are slightly longer than the proposed routes and cross
more side slopes. Further, both of the route variations cross more forested land, with Alternative
2 crossing over a mile of interior forest. Due to workspace limitations rendering an HDD
infeasible, construction of Alternatives 1 and 2 would both likely require an open-cut crossing of
South Fork Tenmile Creek. However, this impact would be avoided by the proposed route as it
exits the proposed Redhook Compressor Station to the east at a position conducive to an HDD.
Given consideration of all of these factors, we conclude that Alternatives 1 and 2 do not offer a
significant environmental advantage when compared to the corresponding proposed route.

3.5.2.2 H-318 Variation

The proposed H-318 pipeline would transport natural gas from Equitrans’ Applegate
Gathering System to the existing Equitrans H-148 pipeline. In order to avoid and/or minimize
impacts on a variety of environmental resources, we sought to identify a more direct alternative
route in the draft EIS since the proposed route was almost 80 percent longer than the straight line
distance between the Applegate Gathering System and the H-148 pipeline. Since issuance of the
draft EIS, Equitrans adopted a partial reroute for the H-318 pipeline as described further below.
However, the current proposed route is still about 60 percent longer than the straight line
distance between the Applegate Gathering System and the H-148 pipeline. We evaluate below
one alternative to the updated H-318 pipeline proposed route in order to evaluate a more direct
route: the Elrama Variation.
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TABLE 3.5.2-1

Comparison of Alternatives 1 and 2 to the H-316 Proposed Route

Feature Alternative 1 Alternative 2 Proposed Route
General
Total length (miles) 3.3 3.1 3.0
Length adjacent to existing right-of-way (miles) 2.8 2.8 0.6
Land disturbed within construction right-of-way 45.0 43.6 34.1
(acres) al c/
Land Use
Populated areas within 0.5 mile (number) b/ 1 1 1

NRHP designated or eligible historic properties
within 0.5 mile (number)

Landowner parcels crossed (number) 29 29 41
Residences within 50 feet of construction 1 0 2
workspace (number)

Resources

Interior forest crossed (miles) 0 1.1 0
Forested Wetlands (miles) ¢/ 0.0 0.0 0.0
Forested Wetlands (acres) ¢/ 0.0 0.1 0.0
Forests (miles) ¢/, d/ 1.3 2.2 0.9
Forests (acres) ¢/ 19.6 33.7 12.9
Cropland crossed (miles) 0.7 0.4 1.3
Wetlands crossed (feet) 131 86 199
Perennial waterbody (source) crossings 1 1 2
(number)

Streams with drinking water designation 0 0 0
(number) e/

Major River crossings (number) 0 0 0
Habitat of listed threatened and endangered 0.0 0.0 0.0
species crossed (miles)

Natural Heritage Inventory Core Habitat crossed 835 1,250 1,948
(feet)

Steep slopes (>20%) crossed (feet) 2,398 3,576 1,515
Side slopes crossed (feet) 9,383 10,236 8,694
Shallow bedrock crossed (miles) 0.1 0.2 0.1
Karst geology crossed (miles) 0.0 0.0 0.0
Landslide-prone soils crossed (miles) 3.3 3.1 3.0

al  Assuming 125-foot-wide construction right-of-way.
b/  City, town, village center, or dense residential development.
c/  Does notinclude area of HDD.

d/ Forested Land based on following National Land Cover Dataset Land Use Types: Forested Upland, Deciduous Forest,
Evergreen Forest, Mixed Forest, Woody Wetlands, Palustrine Forested Wetland, Estuarine Forested Wetland

e/ No data were identified that associate drinking water designations to streams.
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Elrama Variation

The Elrama Variation would begin at the Applegate Gathering System and would
proceed north along an existing right-of-way to a location across from the Elrama power plant,
cross under the Monongahela River, and then follow an existing right-of-way to Lobbs Road
before rejoining the proposed route at MP 3.8 (see figure 3.5.2-2). A comparative analysis of
environmental impacts of the proposed route and the Elrama Variation is presented in table
3.5.2-2.

The Elrama Variation alternative would be 0.2-mile shorter and much more collocated by
2.9 miles than the proposed route. The variation would also cross 1.2 miles less cropland, 0.8
mile less shallow bedrock, 0.7 mile less of Kkarst terrain, and 0.7 mile less areas of landslide-
prone soils compared to the corresponding segment of the proposed route. However, the
proposed route would affect fewer populated areas, 15 less landowner parcels, 1.6 acres less
forest, 0.5 mile less side slopes, and 0.4 mile less of steep slopes compared to the variation.
Given consideration of all of these factors, we conclude that the Elrama Variation does not offer
a significant environmental advantage when compared to the corresponding proposed route.
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TABLE 3.5.2-2

Comparison of the Elrama Variation and the Proposed H-318 Pipeline Route

Feature Elrama Variation Proposed Route

General
Total length (miles) 3.6 3.8
Length adjacent to existing right-of-way (miles) 2.9 0
Land disturbed within construction right-of-way (acres) a/ ¢/ 37.3 37.2
Land Use
Populated areas within 0.5 mile (number) b/ 5
NRHP designated or eligible historic properties within 0.5 mile 0 1
(number)
Landowner parcels crossed (number) 44 29
Residences within 50 feet of construction workspace (number) 10 0
Resources
Interior Forested Land crossed (miles) ¢/ d/ 0 0
Forested Wetlands (miles) ¢/ 0.0 0.0
Forests (miles) ¢/ 1.6 1.3
Forests (acres) ¢/ 19.5 17.9
Cropland crossed (miles) 0.1 1.3
Wetlands crossed (feet) 902 884
Perennial waterbody (source) crossings (hnumber) 2 1
Streams with drinking water designation (number) e/
Major River crossings (number) 1 1
Habitat of listed threatened and endangered species crossed 0.0 0.0
(miles)
Natural Heritage Inventory Core Habitat crossed (feet) 0.0 0.0
Steep slopes (>20%) crossed (feet) 3,283 1,142
Side slopes crossed (feet) 9,777 7,128
Shallow bedrock crossed (miles) 0.1 0.9
Karst geology crossed (miles) 3.6 4.3
Landslide-prone soils crossed (miles) 3.6 4.3

al  Assuming 125-foot-wide construction right-of-way.

b/  City, town, village center, or dense residential development.

c/  Crossing is adjacent to existing utility corridor.

d/ Forested Land based on following National Land Cover Dataset Land Use Types: Forested Upland, Deciduous

Forest, Evergreen Forest, Mixed Forest, Woody Wetlands, Palustrine Forested Wetland, Estuarine Forested Wetland
e/ No data were identified that associate drinking water designations to streams.
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3.5.2.3 M-80 and H-158 Variations

The existing M-80 and H-158 pipelines transfer natural gas to the Pratt Compressor
Station and would require modification in order to move gas to the proposed Redhook
Compressor Station. We asked Equitrans to develop alternatives in order to increase collocation
with existing utilities, if possible. Equitrans developed the M-80 and H-158 Variations that
would begin approximately 0.5 mile west of the proposed realignment point of these lines, where
these alternatives would continue adjacent to the existing Texas Eastern pipeline right-of-way,
would follow Braden Run Road, and would turn north along the same alignment as the proposed
route (see figure 3.5.2-3). The M-80 and H-158 Variations would be located adjacent to each
other in a common corridor and are analyzed together below. A comparative analysis of
environmental impacts of the proposed route and the M-80 and H-158 Variations is presented in
table 3.5.2-3.

While the M-80 and H-158 Variations are more collocated with existing right-of-way, the
proposed route would be much shorter, would affect fewer landowners, and less forest.
Additionally, these variations would cross about 1,246 more feet of steep slopes and more than
2,600 feet of side slopes compared to zero steep slopes and side slopes for the proposed route.
Given consideration of all of these factors, we conclude that these alternatives do not offer a
significant environmental advantage when compared to the corresponding proposed route.
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TABLE 3.5.2-3

Comparison of the M-80 and H-158 Variations to the Proposed Route

Feature

M-80 and H-158
Variations e/

M-80 and H-158
Proposed Route e/

General

Total length (miles)

Length adjacent to existing right-of-way (miles)

Land disturbed within construction right-of-way (acres) a/
Land Use

Populated areas within 0.5 mile (number) b/

NRHP designated or eligible historic properties within 0.5
mile (number)

Landowner parcels crossed (number)

Residences within 50 feet of construction workspace
(number)

Resources

Interior Forested Land crossed (miles) ¢/
Forested Wetlands (miles)

Forests (miles)

Forests (acres)

Cropland crossed (miles)

Wetlands crossed (feet)

Perennial waterbody (source) crossings (number)
Major River crossings (number)

Steep slopes (>20%) crossed (feet)
Steep Side Slopes (feet)

Shallow bedrock crossed (miles)

Karst geology crossed (miles)
Landslide-prone soils crossed (miles)

0.7
0.7
8.4

11

0.0
0.5
5.9
0.1

1,495
2,625
0.0
0.0
0.7

0.2
0.0
3.8

0.0
0.1
2.2
0.0

254

0.0
0.0
0.2

al  Assuming 100-foot-wide construction right-of-way.
b/  City, town, village center, or dense residential development.

c/  Forested Land based on following National Land Cover Dataset Land Use Types: Forested Upland, Deciduous
Forest, Evergreen Forest, Mixed Forest, Woody Wetlands, Palustrine Forested Wetland, Estuarine Forested Wetland.

d/ No datawere identified that associate drinking water designations to streams.
e/ Based on H-158 pipeline route, which is slightly longer than M-80 route.
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3.5.2.4 Headley Route Variation

Based on comments filed with us by a stakeholder, we evaluated a route variation for the
H-318 pipeline in Alleghany County, Pennsylvania that avoids a landowner parcel by collocating
the EEP with the proposed NIAP-S001 gathering line, which is part of the proposed expansion of
the existing Applegate Gathering System. The landowner listed protected easements, a spring, a
pond, pipeline construction-related storm water runoff, and loss of use of farm fields as the
reasons for concern.

The Headley Route Variation would begin at MP 0.0 of the H-318 proposed route, would
run west and generally parallel to the corresponding segment of the proposed route, and would
rejoin the proposed route at approximately MP 0.5 (see figure 3.5.2-4). A comparative analysis
of environmental impacts of the corresponding segment of the H-318 proposed route and the
Headley Route Variation is presented in table 3.5.2-4.

The Headley Route Variation would be longer, cross substantially more steep slopes, side
slopes, and landslide-prone areas, and would affect about three times more forest land compared
to the proposed route. The proposed route also would be collocated with an existing right-of-
way for the entire length of the segment whereas the variation would not be collocated. The
amount of side slope construction that would be necessary to construct the variation would result
in much more disturbance to create a safe and viable working area, and the area would be more
prone to future slope failure in general and upslope of a gathering pipeline in particular. Given
consideration of all of these factors, we conclude that the Headley Route Variation does not offer
a significant environmental advantage when compared to the corresponding segment of the
proposed H-318 pipeline route.
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TABLE 3.5.2-4

Comparison of the Headley Minor Route Variation and the Proposed Route

Feature Headley Minor Route Variation Proposed Route
General
Total length (miles) 0.6 0.4
Length adjacent to existing right-of-way (miles) 0.0 0.4
Land disturbed within construction right-of-way 7.8 5.7
(acres) al/ c/
Land Use
Populated areas within 0.5 mile (number) b/ 2 2
NRHP designated or eligible historic properties 0 0
within 0.5 mile (number)
Landowner parcels crossed (number) 4 3
Residences within 50 feet of construction 0 0
workspace (humber)
Resources
Interior forest land crossed (miles) 0.0 0.2
Forests crossed (miles) c/ d/ 0.6 0.2
Forests (acres) ¢/ 6.8 2.3
Cropland crossed (miles) 0.1 0.3
Wetlands (NWI) crossed (feet) 0 0
Perennial waterbody (source) crossings 0 0
(number)
Steep slopes (>20%) crossed (feet) 1,676 0
Steep side slopes crossed (feet) 2,112 739
Shallow bedrock crossed (miles) 0.0 0.0
Karst geology crossed (miles) 0.6 0.4
Landslide-prone soils crossed (miles) 0.6 0.4

al  Assuming 100-foot-wide construction right-of-way.
b/  City, town, village center, or dense residential development.
c/  Does notinclude area of HDD.

d/ Forested Land based on following National Land Cover Dataset Land Use Types: Forested Upland, Deciduous
Forest, Evergreen Forest, Mixed Forest, Woody Wetlands, Palustrine Forested Wetland, Estuarine Forested Wetland.

e/ Nodata were identified that associate drinking water designations to streams.
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3.5.2.5 October 2015 H-318 Pipeline Route Variation

Based on comments filed with us by stakeholders, we evaluated a minor route variation
for the H-318 pipeline in Alleghany County, Pennsylvania in the draft EIS. The stakeholder
indicated that the October 2015 route would affect mine lands, impact streams and wetlands, and
would cross steep side slopes in landslide-prone areas. The Cline Route Variation as assessed in
the draft EIS would avoid the landowner parcel. We included a recommendation in the draft EIS
that Equitrans study the variation further because if issues regarding constructability at a road
crossing could be satisfactorily addressed, then the variation had potential to not only address
landowner concerns, but to also be shorter and affect fewer environmental resources.

Equitrans staff performed a field reconnaissance of the area and as a result, slightly
modified the Cline Minor Route Variation assessed in the draft EIS to better avoid potential
landslides both during and after construction. Equitrans then adopted the “New Cline Variation”
into its proposed route in a filing dated December 22, 2016. Below, we assess the corresponding
segment of the current proposed route in comparison to the H-318 pipeline route segment filed
by Equitrans in its October 2015 application with the FERC as a variation, because the newly
adopted proposed route in final form was not assessed in the draft EIS, and since it would affect
one new landowner (Riverside Golf Course).

The October 2015 H-318 Route Variation would depart from the current proposed route
near MP 0.6, running south along an existing utility corridor, before turning southwest along the
edge of forest and through open fields, before turning northwest for approximately 0.7 mile
along another existing utility corridor and rejoining the proposed route at MP 1.45 (see above
figure 3.5.2-4). A listing of environmental impacts of the corresponding segment of the current
proposed route (adopted New Cline Variation) and the October 2015 H-318 Route Variation is
presented in table 3.5.2-5.

The October 2015 H-318 Route Variation would be more collocated with existing utility
corridors by about 0.9 mile in comparison to the corresponding segment of the proposed route.
However, the proposed route would be responsive to landowner concerns, would be 0.5 mile
shorter overall, and would affect 3.6 acres less forest, 3.1 acres less interior forest, one less
perennial waterbody, and less steep slopes, side slopes, shallow bedrock, and landslide-prone
areas. Equitrans noted that there were constructability issues associated with both routes.
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TABLE 3.5.2-5
Comparison of the October 2015 H-318 Pipeline Route Variation and
the Proposed Route Incorporating the New Cline Variation
Proposed Route
October 2015 H-318 Incorporating the
Feature Pipeline Route Variation New Cline Variation

General
Total length (miles) 1.3 0.8
Length adjacent to existing right-of-way (miles) 0.9 0.0
Land disturbed within construction right-of-way (acres) 16.1 10.2
al
Land Use
Populated areas within ¥2 mile (number) b/ 3 3
NRHP designated or eligible properties within %2 mile 0 0
of full route (number)
Landowner parcels crossed (number) 4 5
Residences within 50 feet of construction work space 0
(number)
Resources
Forested land crossed (miles) c/ 0.7 0.3
Interior Forest Crossed (miles) 0.3 0.0
Interior Forest (acres) 3.1 0.0
Forested Wetlands (miles) 0 0.0
Forested Wetlands (acres) 0 0.0
Forests (miles) 0.7 0.3
Forests (acres) 7.8 4.2
Cropland crossed (miles) 0.2 0.3
Wetlands (NW!I) crossed (feet) 0.0 0.0
Perennial waterbody (source) crossings (number) 1 0
Streams with drinking water designation (number) d/ 0 0
Major River crossings (number) 0 0
Habitat of listed threatened and endangered species 0.0 0.0
crossed (miles)
Steep slopes (>20%) crossed (feet) 663.6 269.5
Steep side-slopes crossed (feet) 3,748.8 2,112.0
Shallow bedrock crossed (miles) 1.3 0.0
Karst geology crossed (miles) 1.3 0.8
Landslide prone soils crossed (miles) 1.3 0.8

al  Assuming 100-foot-wide construction right-of-way, or surveyed Workspace (HEI)

b/ City, town, village center, or dense residential development

c/  Forested Land based on following National Land Cover Database Land Use Types: Forested Upland, Deciduous Forest,

Evergreen Forest, Mixed Forest, Woody Wetlands, Palustrine Forested Wetland, Estuarine Forested Wetland
d/  No data was identified that associates drinking water designations to streams
NRHP = National Register of Historic Places
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In a November 10, 2016 filing, a landowner!® stated his support for the newly adopted
proposed route (formerly the Cline Variation). He indicated that the proposed route would be
shorter, and impact less forest than the October 2015 H-318 Pipeline Route Variation; and would
affect one less landowner. The October 2015 H-318 Pipeline Route Variation would follow an
existing Applegate pipeline and Sunoco right-of-way, where there were constructability issues on
steep slopes, and stability and landslide issues at the crossings of Rippel Road and Raccoon Run
Road. Given consideration of these factors, we conclude that Equitrans’ adoption of the New
Cline Variation into the proposed route is acceptable, and that the corresponding October 2015
H-318 Pipeline Route Variation does not offer significant environmental advantages when
compared to the new proposed route.

3.5.3 Minor Route Variations

Minor route variations are relatively short deviations (typically less than 1 mile in length
and generally in close proximity to the proposed route) that are designed to avoid or further
reduce impacts on specific localized resources based on requests from potentially affected
landowners, agencies, and other stakeholders.

3.5.3.1 Mountain Valley Project Minor Route Variations

During pre-filing and early on-going route development, Mountain Valley incorporated
571 minor route modifications into the MVP based on topographic considerations and to avoid or
minimize impacts on resources such as roads, waterbodies, wetlands, cultural resources, and
specifically identified landowner concerns. We continued to receive landowner comments after
Mountain Valley filed its application, and Mountain Valley was able to successfully resolve
many of those concerns prior to issuance of the draft EIS (see appendix I-1). In a filing with the
FERC on October 14, 2016, Mountain Valley incorporated three route modifications (Mount
Tabor, Canoe Cave, and Blackwater River Variations as discussed above) into its proposed route,
together with 133 minor route modifications that addressed landowner concerns (in at least 28
instances), engineering considerations identified during centerline surveys after access was
obtained, and to avoid specific sensitive environmental resources (in at least 45 instances), such
as archaeological sites or wetlands. The route modifications adopted by Mountain Valley after
issuance of the draft EIS are listed in appendix I-2.

Of the minor route modifications adopted by Mountain Valley into its proposed route in
October 2016, two were recommended by the FERC staff in the draft EIS: 1) the Mayapple
School Variation; and 2) the Sunshine Valley School Variation. Because these two former
variations discussed in the draft EIS are now a part of Mountain Valley’s proposed route,
environmental resources along them are included in our assessment of the proposed action
project impacts in section 4 of this final EIS. Since we recommended that Mountain Valley
adopt the Mayapple School and the Sunshine Valley School Variations in the draft EIS, and
Mountain Valley agreed, those variations are no longer discussed in this section of the final EIS.

16 See letter from Timothy Detwiler (accession number 20161110-5147).
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We asked Mountain Valley, in two post-draft EIS EIRs, to further coordinate with the
landowners identified in the draft EIS as having unresolved issues and to develop measures to
eliminate or minimize these concerns, if possible. Table 3.5.3-1 in the draft EIS listed those
unresolved landowner-reported issues. On October 14, 2016, February 17, 2017, and March 30,
2017 Mountain Valley filed responses and/or updates to the recommendations and information
requests. Since new information regarding many of these stakeholder-identified issues were
filed following issuance of the draft EIS, we have updated table 3.5.3-1 in this final EIS below,
where applicable. For the stakeholder-identified issues listed on table 3.5.3-1, we conclude that
they have been adequately addressed to the extent practical by Mountain Valley.

Stakeholders filed new and/or updated concerns about other routing issues on their
property after issuance of the draft EIS in September 2016. In our two post-draft EIS EIRs we
asked Mountain Valley to provide additional information about the resolution of these new
landowner concerns. On February 17, 2017 and March 30, 2017, Mountain Valley filed
responses regarding these new stakeholder issues. A summary of those post-draft EIS identified
stakeholder concerns, and Mountain Valley’s responses, is provided in table 3.5.3-2.
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TABLE 3.5.3-1

Status of Minor Route Variations Reported by Stakeholders Before Issuance of the Draft EIS

FERCID/
Accession
Number Parcel Number MP Summary of Issues Mountain Valley’s Response / Current Status
20150316-5023, WV-WB- 23.01, 97.7, Proposed pipeline route cuts  Mountain Valley stated that the proposed route follows contours that
20150609-5017 WV-WB-024, 97.9, property in half and landowner are most conducive to pipeline construction. The route cannot be
WV-WB-025, gg1 requested that alignment either moved due to unsuitable terrain in the nearby area such as side
WV- WB- 98 2' 98.3 be re-routed off property or slopes to the east and west. Residences and the cemetery mentioned
025.01, MVP- = ¥ move alignment to one side of in the landowner’'s comments have been avoided. The landowner is
WB-128, MVP- property. Landowner actively negotiating an easement with Mountain Valley.
ATWS- 956 concerned about proximity of
pipeline alignment to residence
and family cemetery on
property. Landowner
requested re-route to minimize
impacts on timber production
on property and family
cemetery.
20150615-5054,  WV-NI-004, 111.5 Landowner requested a re- Mountain Valley stated that it reached an agreeable minor route
20150610-5243 WV-NI- 005, route to avoid an area adjustment with this landowner that was incorporated into the October
WV-NI-006, experiencing developmentin 2016 Proposed Route. The landowner is actively negotiating an
WV- NI-007 the town of Craigsville. easement with Mountain Valley.
20150615-5185 WV-GR-022 140.83 Coal mining company Mountain Valley stated that it evaluated the suggested re-routes and
concerned that Mountain determined that they are not viable due to stream and wetland impacts
Valley is not aware that and constructability concerns. Mountain Valley has consulted with
proposed route is within their  mining engineers to verify that the current route is viable as per the
mining permit space and guidelines of the Mining Area Construction Plan. Any adverse effects
requests a re-route. the pipeline may have on the coal reserves would be addressed with
the property owner at the time mining occurs.
20150120-0096 WV-SU-028 167.1 Landowner requested a re- Mountain Valley stated that it reached an agreeable minor route

route to avoid area of potential
future residence and to
minimize impacts on timber
production.

adjustment with this landowner that was incorporated into the October
2016 Proposed Route. The landowner is actively negotiating an
easement with Mountain Valley.
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TABLE 3.5.3-1 (continued)

Status of Minor Route Variations Reported by Stakeholders Before Issuance of the Draft EIS

FERCID/

Accession
Number

Parcel Number

MP

Summary of Issues

Mountain Valley’s Response / Current Status

20150428-0056

WV-SU-029

167.9

Landowner requested a re-route
to avoid cutting the property in
half and reducing the amount of
timber available for heating
source.

Mountain Valley stated that it reached an agreeable minor route
adjustment with this landowner that was incorporated into the
October 2016 Proposed Route. The landowner is actively
negotiating an easement with Mountain Valley.

20160223-5034

WV-SU-046

171.3

Landowner requested a re-route
to minimize impacts on shallow
wells, streams, and residential
septic systems on the property.

Mountain Valley stated that it conducted a desktop analysis and field
reviews (where accessible) of the FERC-proposed route variation to
avoid parcel WV- SU-046 adjacent to the Greenbrier River crossing.
Mountain Valley found obstacles that create construction issues with
the FERC'’s proposed variation. The first obstacle is WV Route 3.
Mountain Valley currently plans to cross WV Route 3 via conventional
bore due to it being the main thoroughfare between the towns of
Hinton and Alderson. At the FERC-proposed crossing, a
conventional bore is not feasible due to a rock high wall immediately
to the north and the Greenbrier River immediately to the south such
that adequate workspaces for the required bore pits are not present.
Therefore, an open-cut crossing would be required. The second
construction issue is the hillside to the north of WV Route 3. Desktop
evaluation shows the slope to be about 70%, which would require
winch-hill construction techniques. Mountain Valley would require a
new access road for equipment access from either WV Route 3 or
WYV Route 6 (East Clayton Rd.) which is not feasible given the terrain
in the area.

20160219-5147

VA-MO-030

N/A

Landowner requested a re-route
to avoid property proposed for a
future residence.

Due to the incorporation of the Mount Tabor Variation into the
October 2016 Proposed Route, this parcel is no longer affected by
the project.

20150615-5061

VA-MO-054

N/A

Landowner requested a re-route

Due to the incorporation of the Mount Tabor Variation into the

to minimize impacts on a naturally October 2016 Proposed Route, this parcel is no longer affected by

reproducing population of brown

trout downstream of the proposed

route.

the project.
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Status of Minor Route Variations Reported by Stakeholders Before Issuance of the Draft EIS

TABLE 3.5.3-1 (continued)

FERCID/

Accession
Number

Parcel Number

MP

Summary of Issues

Mountain Valley’s Response / Current Status

20160406-5119

VA-RO-040, VA-
RO-

042, VA-RO-
043, VA- RO-
030 (AR-RO-
281)

241.0 -
241.7

Landowner requested a re-route
to avoid impacts on a residential

driveway, bridge, family cemetery, Desktop analysis shows a minor route deviation to address the

creek, and children play area.

Mountain Valley conducted surveys on the parcel and evaluated a
minor route deviation that addresses the landowner’s concerns.

landowner’s concerns is feasible, but would shift the route onto the
properties of adjacent landowners. See Poor Mountain Variation in
section 3.5.1.12

20150615-5089

VA-FR-017.12

253.5

Landowner concerned about
pipeline route impacts on water
resources, geology, and cultural
resources including the use of
existing easements.

Mountain Valley stated that its current alignment follows the ridge-top
at the edge of the property. In order to avoid this parcel, Mountain
Valley would have to shift east, which is not feasible because it
would require severe side-slope construction. Mountain Valley would
perform all necessary surveys and avoid or mitigate resources on
this parcel. Collocation is not possible due to the lack of an existing
corridor in the vicinity of the proposed route.

20151127-5073

VA-FR- 017.11;
VA-
FR- 017.15

253.1-
254.6

Landowner requested re-route to
avoid impacts on property
including the use of existing
easements.

Mountain Valley stated that its current alignment follows the ridge-top
across these properties. In order to avoid this parcel, Mountain
Valley would have to shift its alignment, which is not feasible
because it would require severe side-slope construction. In addition,
shifting the alignment would bring it closer to the residences to the
west of VA-FR-017.11. Mountain Valley has routed the pipeline
through an area on VA-FR-017.15 that has been previously clear-cut,
which minimizes environmental impacts.

20150129-5217

VA-PI-099

300.9

Landowner requested a re-route
to minimize impacts on farmland
on the property.

Mountain Valley has addressed the landowner’s concerns and
signed an easement agreement.

20151127-5076

VA-PI-100; 101,
102

301.4 -
301.7

Landowner requested a re-route
to avoid impacts on family farm
operations including the use of
existing easements.

Mountain Valley has reached an agreeable route with the landowner
and has acquired a right of way easement. No further coordination is
required.
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TABLE 3.5.3-2

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession Parcel
Number Number MP Summary Of Issues Mountain Valley’s Response / Current Status
20161220-0010, WV-BR- 69.2 -69.5 Landowner is concerned about pipeline See the discussion of the Burnsville Lake WMA
20161221-5574, 008 location with regards to proximity of the Variation in section 3.5.1.2.
Vicki Pierson Burnsville WMA property, prefers that the The 36-inch Stonewall Gathering Pipeline is located
(Nov 1, 2016 pipeline be more on public land. approximately 0.7 mile to the east of the landowner’s
public comment Landowner requested a review of collocating property from the proposed route. Due to the terrain
session) the pipeline in the same right of way as the 36-  in this area, Mountain Valley stated that it is not
inch Stonewall Gathering Pipeline near the possible to collocate a 42-inch-diameter pipeline due
landowner’s property. to the narrow nature of the ridgeline that the 36-inch-
diameter Stonewall Gathering Pipeline runs atop.
Collocation would put the MVP pipeline in side-slope
conditions that are not suitable for construction.
20161201-5118 WV-WB- 97.7-98.1 The landowner has concerns regarding cultural ~ Mountain Valley stated that it has routed the proposed
023.01, resources, including old home sites. pipeline in topography most conducive to pipeline
WV-WB- Additional concerns regarding bisecting construction through these properties and there are
024, WV- property, landslides damaging timber, and side slopes to the east and west. Mountain Valley has
WB- 025, impacts on timber harvesting. developed a Landslide Mitigation Plan and erosion
WV-WB- control devices would be placed according to
025.01, Mountain Valley’s Erosion and Sediment Control Plan.
WV-WB- Mountain Valley includes compensation for surface
4010, WV- damages including damages to timber and/or crops as
WB- 5675, part of its offer in an easement package. Mountain
WV-WB- Valley is also willing to discuss heavy machinery
5648, access during pipeline operation for timber harvesting
MVP-WB- activities.
128
20161220-0051 WV-SU- 170.7 - 171.2 Landowner is concerned about impacts on a Per landowner request, Mountain Valley stated that it
041 potential future housing development had incorporated a reroute into its October 2016

Proposed Route that avoided the area mentioned for a
possible future housing development.
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TABLE 3.5.3-2 (continued)

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession
Number

Parcel
Number

MP

Summary Of Issues

Mountain Valley’s Response / Current Status

20161228-0073

WV-MO-
012.210,
WV-MO-
012.220,
WV-MO-
012.225

188.2 - 189.2

Landowner concerned about pipeline impacts
on water resources, cultural resources, and
soil erosion. Also concerns about impacts on a
water line serving a campground and a well-
used for cattle operations.

Mountain Valley stated that it routed the pipeline in
terrain and topography most conducive to pipeline
construction and that impacts on aquatic resources
would be mitigated and all crossings would adhere to
both state and federal guidelines.

20161110-5022

VA-GI- 049

206.7 - 207.3

Landowner concerned about pipeline route
impacts on farm and associated businesses.

Mountain Valley stated that it routed the pipeline
through topography that is most conducive to pipeline
construction. In addition, Mountain Valley stated that
it collocated with an existing utility corridor through the
subject landowner’s property which reduces the
overall environmental footprint. If Mountain Valley
were to reroute to the edge of the landowner(s)
property, rather than its current proposed location,
constructability concerns increase and additional
impacts would result. Topography on the north and
on the south end of the parcel would require side
slope construction, additional tree clearing, and
collocation would be lost.

20161017-0031

VA-GI-
5673

216.6

Landowner is concerned with proximity of an
MVP access road to his home and his front
yard tree and flower bed. Landowner suggests
alternative road on his neighbor’s property.

Mountain Valley stated that it would limit its use of this
access road to the minimum width necessary, which
would result in no disturbance to the flower bed and
only minor disturbance to the tree such as trimming.

20161212-5046

VA-MO-
3370

221.6

Landowner has concerns about impacts on
steep ravines on the subject property.

The issue of steep ravines was not addressed by
Mountain Valley.

20161024- 5011

VA-MO-
5511, VA-
MO-5512

222.2

Landowner is concerned about impacts on a
well.

The issue of the well was not addressed by Mountain
Valley.

20160920-5007

VA-MO-
5522

223.3

Landowner stated that the pipeline route is too
close to his well and house.

Mountain Valley stated that it would perform field
adjustments to avoid a sinkhole and a well on the
property. With these field adjustments, the limit-of-
disturbance would be approximately 200 feet from the
house.
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TABLE 3.5.3-2 (continued)

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession Parcel
Number Number MP Summary Of Issues Mountain Valley’s Response / Current Status
20161213-5021 VA-MO- 224.1,225.4 Landowner is concerned about impacts on The issue of cattle and hay operations was not
5528 cattle and hay operations. addressed by Mountain Valley.
20161222-5538 VA-MO- 233.5-234.3 Landowner concerned about pipeline route Mountain Valley stated that it selected the best
005, VA- and permanent access road impacts on constructible route possible across this property and
MO-084, property. that landowners would have access to their property
VA-RO-033 during and after construction. Mountain Valley
requested a permanent access road to maintain
access to the ridge for right-of-way monitoring and
maintenance.
20170324- 5140 VA-RO- 241.05-241.65 Landowner is concerned about a historic The issues of the historic cemetery, new home under
040, VA- cemetery, new home under construction and construction and impacts on an associated septic
RO- 042, impacts on an associated septic system. system were not addressed by Mountain Valley.
VA-RO-
043
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TABLE 3.5.3-2 (continued)

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession Parcel
Number Number MP Summary Of Issues Mountain Valley’s Response / Current Status
20161212-5034, VA-RO- 245.1-2455 Landowner is concerned with proximity to Mountain Valley stated that it routed the pipeline in
20161212-5040, 060, VA- home, proximity to water well, interruption of topography most conducive to pipeline construction
20161212-5044, RO-061 cattle grazing, impact to wetlands and through these properties. Impacts on waterbodies

(James
Chandler
(11/2/16 public
comment
session)

waterbodies on access road, and hindered

ingress and egress to landowner’s residence.

and wetlands have been reduced to the maximum
extent practicable through limits of disturbance
reduction and erosion control devices would be placed
according to Mountain Valley’s Erosion and Sediment
Control Plan. Mountain Valley stated that the
proposed pipeline route would neither encroach nor
restrict use of the landowner’s yard. In addition,
farming should not be hindered as Mountain Valley
does not propose crossing the landowner’s fields.
Mountain Valley would install temporary fencing and
temporary livestock crossings to conform to the
landowners farming operations. Mountain Valley
would ensure access is not obstructed to residents
through use of Green Hollow Road during
construction. Mountain Valley includes compensation
for surface damages including damages to timber
and/or crops as part of its offer in an easement
package. Mountain Valley stated that the proposed
route alignment throughout the subject parcels follows
contours which are most conducive to pipeline
construction. Mountain Valley has assessed a route
that borders the subject property line and has
concluded it is not feasible due to contour change
requiring side-slope construction techniques,
additional drainage feature crossings, and additional
stream crossings.
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TABLE 3.5.3-2 (continued)

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession
Number

Parcel
Number MP

Summary Of Issues

Mountain Valley’s Response / Current Status

20161207-035,
20161216-5043

VA-FR- 251.3-252.1
017, VA-
FR- 017.02

Landowner is concerned with pipeline bisects
their property. Landowner is concerned of
impact to family farm, aquifers, and wells on
property. Negative impact to cattle production
during construction and post-construction by
not allowing heavy equipment or certain types
of farming over the pipeline permanent
easement.

Mountain Valley stated that due to topography and
side slopes, the proposed pipeline route provides the
safest and most constructible route. Mountain Valley
stated that it routed the proposed pipeline in an area
which avoids residential areas to the north-east, and
side-slope topography to the west. Mountain Valley
would work with landowner with temporary fencing
and livestock crossings to reduce impact on farming
operations. Additionally, Mountain Valley would work
with the landowner to allow heavy equipment to cross
the pipeline. Mountain Valley would also send letters
to the stakeholder requesting permission to pre-test
water wells in accordance with their well testing plan.

Glen Frith

(12/2/16 public
comment
session)

VA-FR- 255.8
017.24

Landowner stated the proposed pipeline route
divides up his property. Landowner is
concerned about the proximity of pipeline to
residence, and impacts of access road.

Mountain Valley stated that it routed the pipeline in
terrain and topography most conducive to pipeline
construction. Mountain Valley’s proposed route
bisects the subject parcels at a location which is a
center point between residences to the northwest and
south of the pipeline. The distance from the
commenter’s home is over 1,600 feet. Limiting factors
that prevent an alternative route on the edges of the
subject property include: residences, farm structures,
and ponds. In addition, Mountain Valley stated that
existing roadways utilized as access roads for the
project would be left in as good, or better condition
once the project is complete.

20161220-5182

VA-FR- 257.8
017.44

Landowner is opposed to the use of
Labellevue Drive as an access road to pipeline
route, and questions its necessity.

Mountain Valley proposes to utilize this existing road
as an access point to the ridgetop between Teels
Creek at the Leaning Oak Road crossing to the east,
and Monty Road to the west. Using this existing road
would eliminate unnecessary tree clearing and
minimize environmental impacts. Mountain Valley has
committed to restoring Labellevue Drive to as good or
better condition post-construction.
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TABLE 3.5.3-2 (continued)

Status of Minor Route Variations / Issues Reported by Stakeholders After Issuance of the Draft EIS

FERC ID/
Accession
Number

Parcel
Number

MP

Summary Of Issues

Mountain Valley’s Response / Current Status

20160919-0013

VA-FR-
046.01

Privileged
(cultural
resources)

Concerns regarding a cultural resources site
and a historic house.

The landowner was concerned about potential
impacts on cultural resources sites #44FR0190 and
#44FR0191. Cultural resources concerns are covered
in section 4.10 of the EIS.

20161212-5234

VA-FR-
5498

266.2

Landowner has questioned whether Mountain
Valley has considered a different route near
his property in Rocky Mount, VA that could use
fields instead of woods, also concerned about
impacts across extended road frontage.

Mountain Valley affected the subject landowner
because of the Blackwater River Variation, which was
incorporated into the project in October 2016. See
section 3.5.1.14.

20161223-0033

VA-FR-
115

267.9 - 268.4

The Beckner Irrevocable Trust requests that an
access to ATWS via a gravel road and location
of ATWS be reconfigured. In addition, the
Trust asks to relocate the pipeline. Also
concerned about sediment and erosion control
and cultural resources sites (an alleged Native
American structure).

The proposed relocation would place the pipeline in a
closer proximity to Sunshine Valley School, which was
the subject or prior routing efforts to move the pipeline
farther away. Sediment and erosion control are
discussed in sections 2, 4.1, 4.2, and 4.3 of the EIS.

20161213-0057,
Ginger Smithers
(emails to FERC
staff dated 2/
21-23/17)

VA-FR-
117, VA-
FR- 119,
VA-FR-
5151

268.4 - 269.1

Landowner concerned about location of the
pipeline on her property.

Mountain Valley stated that it met with the landowner
in late February 2017 and found an agreeable route
on her property. Mountain Valley has surveyed the
new proposed route and expects to adopt the route
variation at a later date and is in negotiations for the
purchase of right of way easement.

Martin Morrison
(11/3/16 Public
comment
session,
Roanoke, VA)

VA-RO-
5786, VA-
RO-4115

NA

An access road (MVP-MN-277.02) would cross
these parcels, landowner concerned about the
project filling the landowner’s pond.

Mountain Valley stated that they would not fill the
subject pond.




For the stakeholder-identified issues listed on table 3.5.3-2, we conclude that in certain
cases, Mountain Valley did not adequately or completely address the concerns identified by
affected landowners. Therefore, we recommend that:

e Prior_to _construction, Mountain Valley should file landowner-specific
crossing plans developed in coordination with the affected landowners
which contain impact avoidance, minimization, or mitigation measures,
as appropriate, for review and written approval of the Director of OEP.
The landowner-specific crossing plans should be prepared in relation to
the draft EIS comments in the following accession numbers: 20161024-
5011 (water well), 20161212-5046 (steep ravines), 20161212-5234 (forest
impacts, road frontage), 20161213-5021 (cattle and hay operations),
20161223-0033 (gravel road, reconfigure ATWS), 20161228-0073 (water
well, waterline for the campground), and 20170324-5140 (home under
construction, septic system).

Aboveground Facility Alternatives

We did not evaluate alternative locations for M&R stations because the locations of those
facilities are largely determined by interconnections with other pipeline systems and delivery
points, and the facilities have a relatively small footprint. Similarly, the locations of proposed
MLVs are based in part on PHMSA regulations, and MLVs and other appurtenant aboveground
facilities generally occupy only a small footprint within existing or proposed pipeline rights-of-
way.

We found the proposed locations of the compressor stations to be acceptable, and we did
not receive comments from affected stakeholders concerning their siting. Given these factors,
we did not evaluate any alternative sites for the MVP or EEP compressor stations.

3.5.3.2 Electric-driven Compression Alternatives

We evaluated the feasibility of using electric motor-driven compressors at the MVP’s
Bradshaw, Harris, and Stallworth Compressor Stations as an alternative to the proposed natural
gas-fired reciprocating engines and natural gas-fired turbines. The electricity requirements for
the Bradshaw, Harris, and Stallworth Compressor Stations would be 70 megawatts (MW), 35
MW, and 35 MW, respectively, to utilize electric motors to provide the compression needed for
the MVP. In all cases, the existing electric transmission system that provides 138-kV would
need to be extended by at least several miles to provide service to these compressor stations. The
extensions of multiple powerlines for miles for each proposed compressor station would have the
disadvantages of its own set of environmental impacts with likely clearing of forest, modification
of wildlife habitat, ground disturbance for installation of power poles, changes to visual setting,
and permanent maintenance of a linear corridor in a grassy or scrub-shrub condition.

The energy needed to run the electric-driven compressors would be generated in the
region, which includes a variety of power generation sources. We utilized the EPA’s Emissions
& Generation Resource Integrated Database (eGRID) to estimate the hypothetical regional CO3,
CHas, and N2O emissions that would occur if electric-driven compressor units were installed

Alternatives 3-118



rather than natural gas-fired compressor units. The eGRID integrates many different federal data
sources on power plants to allow for direct comparison of environmental attributes of electric
generation within defined regions of the United States. The analysis found that the use of
electric-driven compressors would result in an increase of CO2 (1,379 pounds per MW-hour),
CHg (0.02 pounds per MW-hour), and N2O (0.02 pounds per MW-hour) emissions in the region.
Lastly, the use of natural gas to power compressors is more reliable than electric service, which
can be more readily interrupted by storms or extreme power demands.

For these reasons we have determined that the use of electric-driven compressors at
Mountain Valley’s proposed compressor stations does not offer a significant environmental
advantage when compared to the use of natural gas-fired compressors.

We also evaluated the feasibility of using electric motor-driven compressors at the
proposed Redhook Compressor Station as an alternative to the natural gas-fired reciprocating
engines and natural gas-fired turbines proposed to provide the compression needed for the EEP.

Equitrans proposes to utilize four natural gas-fired compressors at the Redhook
Compressor Station with a combined 31,700 hp capacity. In order to utilize electric-powered
compressors instead, a new, 5.25-mile-long 138 kV powerline and a new substation would be
required. This electric-related infrastructure would result in additional environmental impacts.
The extensions of the powerlines for over 5 miles would have the disadvantages of its own set of
environmental impacts with likely clearing of forest, modification of wildlife habitat, ground
disturbance for installation of power poles, changes to visual setting, and permanent maintenance
of a linear corridor in a grassy or scrub-shrub condition.

As noted above for the MVP, we utilized the EPA’s eGRID to estimate the hypothetical
regional CO2 (1,379 pounds per MW-hour), CH4 (0.02 pounds per MW-hour), and N2O (0.02
pounds per MW-hour) emissions that would occur if electric-driven compressor units were
installed rather than natural gas-fired compressor units. The analysis found that the use of
electric- driven compressors would result in an increase of CO2, CHa, and N2O emissions in the
region. Lastly, the use of natural gas to power compressors is more reliable than electric service,
which can be more readily interrupted by storms or extreme power demands.

Given consideration of all of these factors, we conclude that the use of electric-powered
compressors at the Redhook Compressor Station is not practical and does not offer a significant
environmental advantage when compared to the corresponding proposed system.

3.6 CONCLUSION

We reviewed alternatives to the Applicant’s proposals based on our independent analysis
and comments received. Although the majority of the alternatives appear to be technically
feasible, no system alternatives provide a significant environmental advantage over the Project.
However, we did recommend adoption of Variation 250, changes for a proposed temporary
access road, and landowner-specific crossing plans. Based on these findings we conclude that
the proposed project, as modified by our recommended mitigation measures, is the preferred
alternative than can meet the project objectives.
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4.0 ENVIRONMENTAL ANALYSIS

This section of the EIS primarily provides our analysis of impacts associated with
construction and operation of the MVP and the EEP. This section describes the affected
environment as it currently exists and discusses the environmental consequences of the proposed
projects. The discussion is organized by the following major resource topics: geology; soils; water
resources; wetlands; vegetation; wildlife and aquatic resources; special status species; land use,
recreation, special interest areas, and visual resources; socioeconomics (including transportation
and traffic); cultural resources; air quality and noise; reliability and safety; and cumulative impacts.

The environmental consequences of constructing and operating the projects would vary in
duration and significance. Four levels of impact duration were considered: temporary, short-term,
long-term, and permanent. Temporary impacts generally occur during construction with the
resource returning to pre-construction condition almost immediately afterward. Short-term
impacts could continue for up to 3 years following construction. This could include the time it
takes for herbaceous/shrub vegetation to grow on the right-of-way after restoration. Impacts were
considered long-term if the resource would require more than 3 years to recover. For example,
although trees would be allowed to regenerate in temporary work areas, it would take many years
for them to mature. A permanent impact could occur as a result of any activity that modifies a
resource to the extent that it would not return to pre-construction conditions during the life of the
projects (more than 50 years). The construction and operation of aboveground facilities would
have permanent impacts.

In this EIS, we considered whether an impact would be direct or indirect, as defined in the
CEQ regulations for implementing NEPA at 40 CFR 1508.8. Direct effects “...are caused by the
action and occur at the same time and place.” An example of a direct impact would be the clearing
of the right-of-way. Indirect effects “...are caused by the action and are later in time or farther
removed in distance....” An example of an indirect effect would be visual or audible impacts that
adversely modify the setting or character of an NRHP-listed or eligible historic architectural
structure that is located nearby but off the right-of-way.

We considered an impact to be significant if it would result in a substantial adverse change
in the physical environment. Examples of significant impacts could include the removal of critical
habitat for a federally listed threatened or endangered species, or direct construction impacts on an
historic property. In most cases, the Applicants have proposed measures that would avoid,
minimize, or mitigate adverse effects from construction of the projects so that those impacts would
not be significant.

The Applicants, as part of their proposals, developed certain mitigation measures to reduce
the impact of the projects. In some cases, we determined that additional mitigation measures could
further reduce the projects’ impacts. Our additional mitigation measures appear as bulleted,
boldfaced paragraphs in the text of this section and are also included in section 5.2. We will
recommend to the Commission that these measures be included as specific conditions in any Order
the Commission may issue authorizing these projects. The conclusions in the EIS are based on
our analysis of the environmental impact and the following assumptions:
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e the Applicants would comply with all applicable laws and regulations;

e the proposed facilities would be constructed and operated as described in section 2.0
of the EIS;

e the Applicants would implement the mitigation measures included in their
applications and supplemental submittals to the FERC,;

e the Applicants would follow the mitigation measures included in other agencies’
permits and approvals; and

e the Applicants would comply with our recommended mitigation measures, listed in
section 5.2.

In February 2016, Mountain Valley notified the FERC that the MVP would cross federally
owned lands managed separately by both the FS (as part of the Jefferson National Forest) and the
COE (as part of the Weston and Gauley Bridge Turnpike Trail). Under the MLA, the BLM is the
federal agency responsible for issuing Right-of-Way Grants for natural gas pipelines across federal
lands under the jurisdiction of the BLM or under the jurisdiction of two or more federal agencies.
Therefore, the BLM would be responsible for the issuance of a Right-of-Way Grant to Mountain
Valley for a pipeline easement over federal lands, dependent on concurrence from the FS and the
COE. The MVP pipeline route would cross about 3.5 miles (82.7 acres or 1.2 percent of the total
MVP) of the Jefferson National Forest (managed by the FS) in Monroe County, West Virginia and
Giles and Montgomery Counties, Virginia. The MVP pipeline route would cross about 60 feet of
the Weston and Gauley Bridge Turnpike Trail, owned by the COE, in Braxton County, West
Virginia. Additional mitigation may be required as a result of the Right-of-Way Grant. To
facilitate the consideration of environmental impacts on NFS lands, we have included summaries
within applicable resource sections that address resources found on NFS lands.

General Environmental Setting

The MVP would cross five EPA Level Il ecoregions: 1) Western Allegheny Plateau (MPs
0.0 to 71.1); 2) Central Appalachians (MPs 71.1 to 191.3); 3) Ridge and Valley (MPs 191.3 to
238.1); 4) Blue Ridge (MPs 238.1 to 251.7 and 252.0 to 253.5); and 5) Piedmont (MPs 251.7 to
252.0 and 253.5 to 303.5) (EPA, 2015). The Western Allegheny Plateau ecoregion extends from
Pennsylvania south to Kentucky. The region is mostly forested, with pasture, cropland, urban
development, coal mining, and oil-gas fields influencing the landscape. The terrain is an
unglaciated plateau with rugged hills underlain by Carboniferous rock. The MVP pipeline route
across the Western Allegheny Plateau would cross through the Little Muskingum-Middle Island,
West Fork, and Little Kanawha River watersheds.

The Central Appalachians ecoregion extends from central Pennsylvania south into
Tennessee. It is mostly forested, with mining operations, small areas of pasture, and croplands.
The terrain is rugged with large hills and low mountains comprised of sandstone, shale,
conglomerate, and coal deposits. The MVP pipeline route across the Central Appalachian
physiographic region would cross through the Elk, Gauley, Lower and Middle New, and
Greenbrier River watersheds.

The Ridge and Valley ecoregion is a diverse and extensive region extending from New
York south into Alabama. The landscape is a mix of forest, pasture, and cropland. The terrain is
northeast-southwest oriented with roughly parallel ridges, rolling valleys, and irregular hills
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composed of sandstone, shale, limestone, and dolomite. The MVP pipeline route across the Ridge
and Valley physiographic region would cross through the Middle New, Upper James, and Upper
Roanoke River watersheds.

The Blue Ridge ecoregion is a narrow region that extends from southern Pennsylvania
south into northern Georgia. The terrain is generally rugged with a variety of features including
narrow ridges, hilly plateaus, and massive mountainous areas with a landscape a mix of forest,
small pasture, fruit orchards, and tree farms. The MVP pipeline route across the Blue Ridge
physiographic region would cross through the Upper Roanoke River watershed.

The Piedmont ecoregion is a transitional area between the mountainous Appalachians and
the relatively flat coastal plain. The area is comprised of oak-hickory-pine forests with rolling
hills and plains dominating the landscape. Much of the region is urbanized with a mix of planted
pine, pasture, and cropland (Woods et al., 1999). The MVP pipeline route across the Piedmont
physiographic region would cross through the Upper Roanoke River and Bannister watersheds.

All components for the EEP would be within the Western Allegheny Plateau ecoregion,
described above. The EEP facilities would be located within the Lower Monongahela and Little
Muskingum-Middle Island watersheds.
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41 GEOLOGY

4.1.1 Affected Environment

4.1.1.1 Geologic Setting
Mountain Valley Project

The MVP would be located in four physiographic provinces: 1) the Appalachian Plateau;
2) Valley and Ridge; 3) Blue Ridge; and 4) Piedmont (Fenneman and Johnson, 1946). The
proposed pipeline would cross the Appalachian Plateau province from approximate MPs 0.0 to
189.6. This province consists mainly of steep sloped ridges and level valleys considered to be
deeply dissected, rugged terrain. Bedrock underling this province generally consists of sandstone,
siltstone, shale, coal, and some limestone from the Carboniferous (Pennsylvanian) period (West
Virginia Geological and Economic Survey [WVGES], 2015; USGS, 1997).

The Valley and Ridge province would be crossed from approximate MPs 189.6 to 240.8.
This province consists of folded sedimentary bedrock that comprise linear mountain ridges and
valleys that trend to the northeast. The underlying bedrock geology includes sandstone, shale, and
carbonate bedrock. Karst features such as sinkholes, swallets, caves, and springs can be found in
the carbonate formations in this province. Section 4.1.1.5 below provides a discussion of karst
features located along the MVP pipeline route.

The Blue Ridge province would be crossed from approximate MPs 240.8 to 267.5. It
consists of the Blue Ridge Mountains, which climb to a higher elevation than the ridges of the
Valley and Ridge province. The bedrock geology of the Blue Ridge Mountains consists of
crystalline bedrock from the Mesoproterozoic to Early Paleozoic eras comprised of granitic gneiss,
granite, biotite gneiss, and schist.

Lastly, the Piedmont province would be crossed from approximate MPs 267.5 to 303.5.
Here the terrain transitions to gently sloping rounded hills that are underlain by deeply weathered
bedrock. Ridges are rare in the Piedmont province. Partially weathered to competent bedrock is
typically found at depths of 6 to 65 feet below ground surface and consists of igneous and
metamorphic rocks including schists, gneiss, and granite ranging in age from the Proterozoic to
Paleozoic eras.

Elevations and relief along the MVP pipeline route vary and are presented by county in
table 4.1.1-1. The maximum elevation crossed by the MVP is 3,741 feet above mean sea level
(amsl) in Roanoke County, Virginia. The greatest topographic relief along the proposed pipeline
route (2,375 feet) occurs within Franklin County, Virginia.
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TABLE 4.1.1-1
Elevations along the Mountain Valley Project
Minimum Elevation Maximum Elevation
State / County (feet amsl) (feet amsl)
West Virginia
Wetzel 863 1,660
Harrison 997 1,653
Doddridge 942 1,502
Lewis 808 1,631
Braxton 830 1,871
Webster 996 2,769
Nicholas 1,748 3,202
Greenbrier 2,388 3,478
Fayette 2,661 2,804
Summers 1,502 3,734
Monroe 1,567 3,467
Virginia
Giles 1,645 3,476
Craig 2,145 2,999
Montgomery 1,177 3,003
Roanoke 1,923 3,741
Franklin 792 3,167
Pittsylvania 566 950
Source: USGS, 2016a
ams| = Above Mean Sea Level

Equitrans Expansion Project

The EEP would be located solely in the Appalachian Plateau physiographic province,
which is discussed above (Fenneman and Johnson, 1946; WVGES, 2015a). Elevations along the
EEP are presented in table 4.1.1-2 by project component. The maximum topographic elevation
change for the EEP is 510 feet amsl along the H-318 pipeline, which has a maximum elevation of
1,238 feet.
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TABLE 4.1.1-2
Elevations at Equitrans Expansion Project Facilities
Minimum Maximum
Facility (feet amsl) (feet amsl)
H-158/M-80 920 1,051
H-305 1,062 1,147
H-316 876 1,135
H-318 728 1,238
H-319 893 899
Pratt Compressor Station 895 950
Redhook Compressor Station 1,034 1,077
Webster Interconnect 899 933
H-306 Tap Site 893 894
Mobley Tap 933 942
Applegate L/R Site 1,102 1,129
H-148 Tap Site/Hartson L/R Site 1,048 1,078
H-302 Tap L/R Site 1,129 1,139
Source: USGS, 2016a
amsl| = above mean sea level

4.1.1.2 Bedrock Geology

Mountain Valley Project

The bedrock geology along the MVP was described in data researched at the Virginia
Department of Mines, Minerals, and Energy (VADMME), and the West Virginia Geographic
Information System (WVGIS) Technical Center (VADMME, 2015a; WVGIS Technical Center,
2015a). Bedrock geology is summarized in table 4.1.1-3.
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TABLE 4.1.1-3

Bedrock Geology Crossed by the Mountain Valley Project

Start End
County MP MP  Distance Group Formation Age Rock Types
West Virginia
Wetzel, 0.0 42.5 42.5 Dunkard Greene, Pennsylvanian | sandstone,
Harrison, Washington, and Permian potential coal
Doddridge, Waynesburg seams
Lewis
Lewis, 42.5 65.2 22.7 Monongahela | Uniontown,
Braxton and Dunkard Pittsburgh;
Greene,
Washington,
Waynesburg
Conemaugh a/ | Casselman, Pennsylvanian | shale, potential
Glenshaw coal seams
Braxton 65.2 80.2 15.0 Conemaugh b/ | Allegheny, Pennsylvanian | sandstone,
Casselman, shale, potential
Glenshaw coal seams
Monongahela | Uniontown, sandstone,
al Pittsburgh potential coal
Pottsville Kanawha seams
Webster 80.2 109.7 295 Conemaugh Allegheny, sandstone,
Casselman, shale, potential
Glenshaw coal seams
Pottsville Kanawha, New sandstone,
River potential coal
Nicholas 109.7 | 110.0 0.3 seams
Webster 110.0 | 110.9 0.9
Nicholas 1109 | 135.3 24.4
Greenbrier 135.3 154.2 18.9 Kanawha, New
River, Pocahontas
Mauch Chunk | Bluestone, Mississippian | shale/
Princeton sandstone,
Fayette 154.2 | 154.7 0.5 potential coal
- seams
Greenbrier 154.7 157.2 2.5
Summers 157.2 174.3 171 Pottsville Pocahontas Pennsylvanian | sandstone,
potential coal
seams
Mauch Chunk | Bluestone, Mississippian | shale/
Princeton, Hinton sandstone,
shale
Monroe 174.3 192.4 18.1 Hinton, Bluefield shale
Greenbrier N/A limestone
Pocono Maccrady shale
192.4 | 194.8 24 Chemung N/A Devonian
N/A Brallier
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TABLE 4.1.1-3 (continued)

Bedrock Geology Crossed by the Mountain Valley Project

Start End
County MP MP  Distance Group Formation Age Rock Types
194.8 196.3 1.5 Beekmantown | N/A Ordovician limestone
St. Paul N/A
Trenton, Black | N/A
River
Martinsburg N/A shale
Juniata, N/A sandstone
Oswego
Virginia
Giles 196.3 198.0 1.7 Lower Devonian and Silurian Lower sandstone,
Formations - undivided Devonian and | limestone
Silurian
198.0 | 216.8 18.8 Knox Group Cambrian - shale,
Ordovician mudstone
Moccasin Formation, Bays Ordovician dolostone
Formation, Unit C, Unit B, Unit A (dolomite),
limestone
Juniata Formation, Reedsville Ordovician shale,
Shale, Trenton Limestone, mudstone
Eggleston Formation
Knox Group Cambrian - dolostone
Ordovician (dolomite),
limestone
Craig 216.8 | 218.5 1.7 Juniata Formation, Reedsville Ordovician shale,
Shale, Trenton Limestone, mudstone
Eggleston Formation
Montgomery 2185 | 2191 0.6 Lower Devonian and Silurian Lower sandstone,
Formations - undivided Devonian and | limestone
Silurian
219.1 220.7 1.6 Millboro Shale and Needmore Devonian black shale,
Formation shale
Brallier Formation shale, siltstone
Chemung Formation shale,
sandstone
220.7 | 2215 0.8 Price Formation Mississippian | sandstone,
shale
221.5 226.8 5.3 Elbrook Formation Cambrian, dolostone
Upper (dolomite),
Cambrian - limestone
Lower Ordovician and Upper (LDO\(/jver_ . limestone,
Cambrian Formations - undivided rdovician dolostone
(dolomite)
226.8 228.1 1.3 Moccasin Formation, Bays Ordovician shale,
Formation, Unit C, Unit B, Unit A mudstone
Juniata Formation, Reedsville
Shale, Trenton Limestone,
Eggleston Formation
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TABLE 4.1.1-3 (continued)

Bedrock Geology Crossed by the Mountain Valley Project

Start End
County MP MP  Distance Group Formation Age Rock Types
228.1 | 228.9 0.8 Lower Devonian and Silurian Lower sandstone,
Formations - undivided Devonian and | limestone
Silurian
2289 | 234.2 5.3 Millboro Shale and Needmore Devonian black shale,
Formation shale
Brallier Formation shale, siltstone
Chemung Formation shale,
sandstone
Roanoke 234.2 | 238.1 3.9 Elbrook Formation Cambrian dolostone
(dolomite),
limestone
Pumpkin Valley Shale and Rome shale,
Formation; Chilhowee Group siltstone;
quartzite,
conglomerate
238.1 | 241.2 3.1 Chilhowee Group quartzite,
conglomerate
2412 | 246.5 5.3 layered pyroxene granulite Proterozoic Y | granulite
charnockite granitic gneiss
porphyritic leucocharnockite granite
Franklin 2465 | 259.1 12.6 layered biotite granulite and gneiss gneiss,
granulite
porphyroblastic biotite-plagioclase augen gneiss
augen gneiss
layered quartzofeldspathic augen felsic gneiss,
gneiss and flaser gneiss flaser gneiss
259.1 | 260.3 1.2 Ashe Formation - biotite gneiss Proterozoic Z | biotite gneiss
260.3 | 2615 1.2 layered quartzofeldspathic augen Proterozoic Y | felsic gneiss,
gneiss and flaser gneiss flaser gneiss
261.5 | 283.9 22.4 Ashe Formation - biotite gneiss Proterozoic Z, | biotite gneiss
Alligator Back Formation - Eg’ﬁ:ﬁ;ﬁ'c Z- meta-argillite,
feldspathic metagraywacke Cambrian schist
Alligator Back Formation - actinolite Schist, phyllite,
schist; Candler Formation; Bassett meta-argilite,
Formation; Alligator Black amphibolite,
Formation — feldspathic biotite gneiss
metagraywacke Proterozoic Z — | schist
Cambrian,
Pittsylvania 283.9 | 2965 | 126 Cambrian,

Proterozoic Z -
meta-argillite,
schist
phyllite, schist
amphibolite,
gneiss
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TABLE 4.1.1-3 (continued)

Bedrock Geology Crossed by the Mountain Valley Project

Start End
County MP MP  Distance Group Formation Age Rock Types
biotite gneiss,
gneiss
mica schist,
gneiss
296.5 | 303.1 6.6 Leatherwood Granite Cambrian, granite
Fork Mountain Formation CP:rotebrqzmc & mica schist,
ambrian gneiss
303.1 | 3035 0.4 Newark Supergroup - sandstone, Upper Triassic | sandstone,
siltstone and shale, interbedded siltstone

WV GIS Technical Center, 2015a; VADMME, 2015a
N/A = Not Applicable

The bedrock along the MVP varies but typically consists of Paleozoic Era bedrock
comprised of sandstone, shale, limestone, and coal. Folded bedrock consisting of the Dunkard and
Monongahela sandstone occurs from MPs 0 to 65. Between MPs 65 to 154 the route generally
crosses the Conemaugh and Pottsville Groups made up of sandstone and shale formations; and
between MPs 154 to 192 consists of shale, sandstone, and limestone bedrock consisting of the
Mauch Chunk, Greenbrier, and Pocono Groups deposited during the Middle Mississippian Period.
The project then moves into older geologic formations deposited during the Devonian, Ordovician,
and Silurian Periods from MPs 192 to 217. These bedrock formations consist of limestone,
dolostone, shale, and sandstone from the Knox Group, Moccasin Formation, Bays Formation,
Juniata Formation, and others. Karst terrain also occurs in the carbonate (limestone and dolostone)
rocks found in the project area from approximate MPs 172 to 239. During the Cambrian and
Ordovician Periods, a rising marine sea deposited marine limestone, shale, siltstone, and
sandstone, which makes up the Moccasin, Bays, Juniata, Lower Devonian, Silurian, Brallier,
Chemung, and other formations crossed from MPs 217 to 234. The bedrock then transitions to
Cambrian and Proterozoic granite, gneiss, and schist from MPs 234 to 304 and generally includes
rocks from the Ashe Formation (biotite gneiss), Alligator Back Formation (schist), Candler
Formation (phyllite and schist), Bassett Formation (biotite gneiss), and others.

Equitrans Expansion Project

Bedrock geology along the EEP consists of sedimentary bedrock from the Pennsylvania
and Permian Periods. Table 4.1.1-4 identifies the formations and rock types that would be crossed
by the EEP pipelines. The H-158/M-80, H-305, and H-316 pipelines are generally underlain by
the Monongahela Group and Waynesburg Formation, which consists of sandstone, limestone,
shale, and coal. MPs 2.9 to 3.0 of the H-316 pipeline is underlain by the Washington Formation,
which also consists of sandstone, shale, limestone, and coal (Dicken et al., 2005a; 2005b).
Aboveground facilities associated with the EEP, including compressor stations and tap sites, are
underlain by similar geologic units.
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TABLE 4.1.1-4
Bedrock Geology Crossed by the Equitrans Expansion Project
. Start Map . . . Description/Rock
Line MP End MP Age Units Geologic Formation/Unit Type
H-158/ 0 0.2 Permian and PPw, Waynesburg Formation Sandstone; Shale;
M-80 Pennsylvanian Pm and Monongahela Group Limestone; Coal
H-305 0 0.1 Permian and PPw Waynesburg Formation Sandstone; Shale;
Pennsylvanian Limestone; Coal
H-316 0 3.0 Permian and PPw, Waynesburg Formation, Sandstone; Shale;
Pennsylvanian Pm, Monongahela Group, Limestone; Coal
Pw Washington Formation
H-318 0 3.8 Permian and Pm, Monongahela Group, Limestone; Shale;
Pennsylvanian PPw, Waynesburg Formation, Sandstone; Coal;
Pcc, Casselman Formation, Siltstone
H-319 0 <0.1 Permian and Pd Greene, Washington, Sandstone;
Pennsylvanian Waynesburg Siltstone; Shale;
Limestone; Coal
Sources: Dicken et al., 2005a; 2005b

4.1.1.3 Surficial Geology

Mountain Valley Project

Surficial geology that would be crossed by the MVP has not been mapped in detail in the
project area. However the USGS map Surficial Materials in the Conterminous United States
(Soller et al., 2009) depicts the project area as mass-movement sediments consisting of colluvium,
alluvial sediments, loess, as well as residual materials formed from the weathering of
metamorphic, sedimentary, and carbonate bedrock. Figure 4.1-1 presents the surficial geology
that would be crossed by the MVP.

Equitrans Expansion Project

Surficial geology that would be crossed by the EEP has not been mapped in detail.
However, a review of the Surficial Materials in the Conterminous United States (Soller et al., 2009)
shows that the proposed EEP is located in mostly colluvial sediments. Figure 4.1-2 presents the
surficial geology that would be crossed by the EEP.
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4.1.1.4 Mineral Resources

Information regarding mineral resources in West Virginia and Virginia was obtained
though the WVGIS Technical Center (2015b), the VADMME (2015b), and the USGS (USGS,
2015b). Mineral resources identified in the vicinity of the proposed projects include non-fuel
mineral resources consisting of clay, sand, gravel, and limestone, as well as fuel mineral resources
including coal, oil, and natural gas. Several metal ore mines are located in proximity to the MVP
in Virginia. No mineral resources were identified within 0.25 mile of any MVP aboveground
facilities sites, aside from the location of certain MLVs, which would be located within the pipeline
right-of-way.

Information on oil and natural gas wells in proximity to the MVP was provided by the
WVGES (2015b), the West Virginia Department of Environmental Protection (WVDEP, 2015),
and the VADMME (2015c). Information regarding oil and gas wells near the EEP was provided
by the WVDEP Oil and Gas wells dataset (WVDEP, 2015) and the Pennsylvania Department of
Environmental Protection (PADEP) Oil and Gas Mapping (PADEP, 2015a). Information on
proposed mining operations near the EEP was provided by the PADEP Bureau of Mining (PADEP
BMR, 2015), PADEP abandoned mining data (PADEP, 2015b; 2015c), and the PADEP Bureau
of District Mining Operations (PADEP DMO, 2015) underground permit boundaries. No non-
fuel mining operations were identified within 0.25 mile of the EEP in West Virginia (WVDEP,
2016a; 2016Db).

Mining

Mountain Valley Project

In total, 67 mining operations were identified in proximity of the MVP (see appendix J)
The MVP pipeline route would cross 10 underground mines, 17 surface mines, and 2 unknown
mine types. Of the mining areas that would be crossed, only 5 were identified as active (active,
new, renewed); however, the status of 12 mines that would be crossed by the MVP was not
available (see table 4.1.1-5). The remaining 12 are classified as inactive/not started or
closed/revoked. Mining operations in West Virginia consist mainly of coal mines, while the mines
in Virginia consist of clay, sand and gravel, limestone, iron, and nickel. Underground coal mines
that would be crossed by the MVP could be longwall mines where subsidence occurs as part of
the mining process or room and pillar mines where supports are left in place. Appendix J-3 shows
mined areas identified along the MVP.
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TABLE 4.1.1-5

Mines in Proximity to the Mountain Valley Project

Mineral Resource / Distance
County MP / Facility Mine Name Mine Type a/ (miles) Status b/
West Virginia
Wetzel 3.5-7.6 Coal/Consolidated Coal Surface 0.3 Unknown
Harrison 16.1 Sand and gravel/ Quarry Surface 0.3 Unknown
16.8-17.8 Coal / A_merlcar_1 Underground Crossed  Unknown
Mountaineer Mine
19.0-25.3 Coal / A_merlcar_1 Underground Crossed  Unknown
Mountaineer Mine
28.0-28.5 Coal / Pittsburgh Underground Crossed  Unknown
Lewis 45.9 Coal / Strip mine area Surface 0.3 Unknown
47.3-47.8 Coal / Strip mine area Surface 0.3 Unknown
48.0 - 48.3 Coal / Strip mine area Surface 0.1 Unknown
48.7 Coal / Strip mine area Surface 0.3 Unknown
50.5 - 50.7 ggfg/ Mid-Southern Energy Unknown 0.2 Revoked
Webster Coal / Juliana Mining
92.9-93.1 Company Inc. (Lower Laurel  Surface <0.1 Renewed
Surface Mine)
93.8-95.0 Coal / Strip mine area Surface 0.4 Unknown

Coal / Juliana Mining

93.9-95.3/ Company Inc. (Lower Laurel  Surface 0.1 Unknown
MLV-10 .
Surface Mine)
Not started,
102.1-102.4/ Coal / 82 East Surface Mine  Surface 0.1 permit expires
MLV 12
2017
Not started,
102.6 — 103.4 Coal / 82 East Surface Mine  Surface Crossed  permit expires
2017
Coal surface mine / ICG Inactive and not
103.3 Eastern, LLC (82 East Surface 0.2
. started

Surface Mine)

Coal surface mine / ICG Inactive and not
103.4-103.5 Eastern, LLC Surface Crossed started
103.5-103.6 Coal / Abandoned Mine Unknown 0.2 Abandoned

107.4 Coal / Tammie Lynn Coal Unknown 0.2 Completely
Co Inc. released
Nicholas 109.9 - 110.0 Surface coal mine /K & B Surface Crossed  Closed/revoked
Coal Co
Surface coal mine /K & B
111.2 Coal Co Surface 0.2 Revoked
111.3/ Surface coal mine /K & B
MLV 13 Coal Co Surface Crossed  Revoked
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TABLE 4.1.1-5 (continued)

Mines in Proximity to the Mountain Valley Project

Mineral Resource / Mine Distance
County MP / Facility Name Mine Type a/ (miles) Status b/
Closed, Phase 2
118.1 - 118.2 Coal / Donegan 10 Plant, Unknown Crossed release,
Falcon Land Co Inc.
revegetated
118.2-118.3 Coal / Strip mine area Surface Crossed  Unknown
118.1-118.2 Coal / Mining area Surface 0.2 Unknown
118.7-118.8 Coal / Mining area Surface Crossed  Unknown
120.1 -120.3 Coal / Strip mine area Surface 0.1 Unknown
120.3/MLy 14  C0al/ Green Valley Coal Unknown 0.1 Renewed
Company
Coal / Green Valley Coal Completely
120.0 Company Unknown <0.1 released
122.1-126.2 Coal / Quinwood No. 7 Mine  Underground Crossed Unknown
Coal / Green Valley Coal
126.5-126.7 Company, Potato Hole Underground Crossed New
Knob Deep Mine
127.0-131.4 Coal / unknown Underground Crossed Unknown
132.2 Coal / Strip mine area Surface 0.2 Unknown
1324 Coal / Strip mine area Surface Crossed Unknown
133.4 Coal / Strip mine area Surface 0.3 Unknown
134.0 Coal / unknown Underground 0.2 Unknown
134.3-134.6 Coal / Strip mine area Surface 0.1 Unknown
134.5-136.0 Coal / Strip mine area Surface 0.2 Unknown
Greenbrier Underground coal mine / ﬁ‘acctll;%ation onl
135.3 -136.0 Green Valley Coal Underground Crossed Y,
numerous
Company
outfalls
136.8 Surface coal mine / Alex Surface Crossed Actlvg,
Energy Inc. reclaimed
Underground coal mine,
Green Valley Coal
138.7 / MLV 15 Company / Sewell Valley #1 Underground Crossed Renewed
MineAlex Energy Inc.
Sewell Valley #1 Mine /
138.7 / MLV 15 Underground coal mine, Underground Crossed Renewed
Green Valley Coal
Company
Active,
Surface coal mine/ Green reclamation only,
138.7-139.2 Valley Coal Company Surface 0.01 numerous
outfalls
Surface coal mine, Sewell fécctll;rer;ation onl
138.8 Valley #1 Mine, Warrior Surface 0.02 nUMErous y:
Energy Resources LLC
outfalls
138.5-139.8 Coal / Strip mine area Surface 0.3 Unknown
139.8 - 139.9 Coal / Strip mine area Surface Crossed Unknown

Geology
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TABLE 4.1.1-5 (continued)

Mines in Proximity to the Mountain Valley Project

Mineral Resource / Mine Distance
County MP / Facility Name Mine Type a/ (miles) Status b/
142.3-142.6 Coal / Strip mine area Surface 0.3 Unknown
144.4 — 1445 Coal / Strip mine area Surface Crossed Unknown
1445 -144.6 Coal / Strip mine area Surface 0.1 Unknown
1445 -144.6 Underground Coal mine / Underground 0.1 Revoked
Lynn Dale Coal Co
Underground coal mine
(room and pillar) / Little Inactive. one
145.2 - 146.1 Sewell No. 1 Deep Mine, Underground Crossed . S
; - historic outfall
Midland Trail Resources
LLC
146.1 - 146.6 Coal / Strip mine area Surface 0.2 Unknown
Surface coal / Double N Closed, no coal
146.1 — 146.7 Mining Co, Inc. Surface Crossed removed
147.3-147.4 Coal / Strip mine area Surface Crossed Unknown
147.4 - 148.8 Coal / Strip mine area Surface 0.1 Unknown
148.8 — 148.9 Coal / Strip mine area Surface Crossed Unknown
Virginia
Giles 200.6 Unknown / Quarry Surface 0.4 Unknown
210.0 -210.1 Limestone / Quarry Surface Crossed Inactive
212.2/ MLV 25 Iron / Price Prospect Unknown 0.1 Inactive
Montgomery 221.4 Coal/Slayton — tunnel area Underground 0.3 Inactive
236.0 - 236.1 C_Iay_ ’.N“”.‘ber 2 PitOld Surface Crossed Inactive
Virginia Brick Company
236.4/ MLV 28 Unknown / Quarry Surface Crossed Inactive
236.2 — 236.3 Unknown / Quarry Surface 0.2 Active
Franklin Nickel / Lick Fork Mine
254.4 (Mackusick Mine/Flat Run Unknown Crossed Inactive
Mine; John Light’s Mine)
277.2 Iron pit / unknown Surface Crossed Inactive
Pittsylvania 281.8 z?rlfgown /' Underground Underground <0.1 Inactive
2955 Sand and gravel pit Surface <0.1 Inactive

(granite) / unknown

Sources: USGS, 2015b; USGS, 2015b; VADMME, 2015b; WV GIS Technical Center, 2015b; Draper Aden Associates, 2015a
al Some distances may be shown as 0 due to rounding.

b/ Unknown — status of mine and permit is not available from search of public records; Revoked — permit has been revoked;
Renewed — permit has been renewed and is still active; Inactive and not started — permit issued but no activity initiated;
Abandoned — mine is abandoned; Completely released — permit has been completely released; Closed/revoked — mine is
closed and permit has been revoked; Closed — mine is closed; Phase 2 release — the mine is in the reclamation phase and
has been revegetated, permit partially released; Revegetated — mine is closed and surface restored and revegetated; New —
permit is recently approved, additional activity has not been initiated; Active, but reclamation only — mine and permit are still
active but coal is no longer being removed, the site is in the reclamation phase; Numerous outfalls - the mine is permitted for
NPDES discharges; Historic outfall — permitted for NPDES discharges, current status unknown.
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Equitrans Expansion Project

Mining operations in proximity to the EEP include sand, gravel, coal, crushed stone, and
lime quarries (USGS, 2015b; PADEP BMR, 2014). No non-fuel mining operations were identified
within 0.25 mile of the EEP in West Virginia (WVDEP, 2016a; 2016b). However, one proposed
(prospect) quarry was identified with 0.25 mile of the EEP in Pennsylvania. The remaining coal
mines that would be crossed or would be within 0.25 mile of the EEP are no longer considered
active. EEP facilities would be within 0.25 mile of 18 previous mining operations. The EEP
pipelines would cross 12 closed or abandoned coal mines. Table 4.1.1-6 lists the closed coal mines
crossed and within 0.25 mile of the EEP facilities. Appendix J-4 shows mined areas along the

EEP.

TABLE 4.1.1-6
Closed Coal Mines Crossed and Within 0.25 Mile of the Equitrans Expansion Project

County Feature MP a/ Name b/ Type Status

Greene H-316 1.0-1.2 Gateway Mine Underground Closed
Mine

Greene H-316 1.3-3.0 Mather Mine Underground Closed
Mine

Greene H-302 Tap Site 3.0 Mather Mine Underground Closed
Mine

Greene H-316 ATWS 05 15 Mather Mine Underground Closed
Mine

Greene H-316 ATWS 06 2.1 Mather Mine Underground Closed
Mine

Greene H-316 ATWS 07 2.8 Mather Mine Underground Closed
Mine

Greene H-316 Access Road ROW 15 Mather Mine Underground Closed
05A/B Mine

Greene H-316 Access Road ROW 2.1 Mather Mine Underground Closed
06A/B Mine

Greene H-316 Access Road ROW 2.8 Mather Mine Underground Closed
07A/B Mine

Allegheny H-318 0.0-<0.1 Redstone No. Underground Closed
1 Mine Mine

Allegheny H-318 0.0 Wright Mine Underground Closed
Mine

Allegheny H-318 N/A Howe Mine Underground Closed
Mine

Allegheny H-318 0.1-0.2 Redstone No. Underground Closed
2 Mine Mine

Allegheny H-318 0.4-0.8 Williams Mine Underground Closed
Mine

Allegheny H-318 04-1.0 Mongah Mine Underground Closed
Mine
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Closed Coal Mines Crossed and Within 0.25-Mile of the Equitrans Expansion Project

TABLE 4.1.1-6 (continued)

County Feature MP a/ Name b/ Type Status
Allegheny H-318 0.9 S.B. Tressler Underground Closed
Pit Mine
Allegheny H-318 0.8-1.3 Abandoned Surface Mine Closed
Mine Land
3808
Allegheny H-318 1.3-19 Abandoned Surface Mine Reclaimed
Mine Land
0129-02
Allegheny H-318 11-22 Mongah Mine Underground Closed
Mine
Allegheny H-318 2.1 GW Peterson N/A N/A
No.1 Pit
Allegheny H-318 19-23 Abandoned Surface Mine Closed
Mine Land
3808
Allegheny H-318 13-19 Abandoned Surface Mine Closed
Mine Land
3808
Washington H-318 27-28 Unknown Underground Closed
Mine Mine
Washington H-318 27-28 Pitt Mine Underground Closed
Mine
Washington H-318 3.1-38 Coal Bluff Underground Closed
Mine
Washington H-318 3.8 Banner Underground Closed
Mine
Washington H-318 3.8 Cliff Mine Underground Closed
Mine
Allegheny Applegate L/R Site 0.0 Redstone No. Underground Closed
1 Mine Mine
Washington Hartson L/R Site & H-148 4.3 Coal Bluff Underground Closed
Tap Site Mine
Allegheny H-318 ATWS 1A-D 0.4-0.8 Williams Mine Underground Closed
Mine
Allegheny H-318 ATWS 1A-D 0.4-0.8 Mongah Mine Underground Closed
Mine
Allegheny H-318 ATWS 2A/B, 16-1.8 Sylvia Underground Closed
E/F Mine
Allegheny H-318 ATWS 2A/B, 16-1.8 Mongah Mine Underground Closed
E/F Mine
Allegheny H-318 ATWS 3 1.9 Mongah Mine Underground Closed
Mine
Allegheny H-318 ATWS 4A/B 20-23 Mongah Mine Underground Closed
Mine
Washington H-318 ATWS 6B/C/D, 7, 35-43 Coal Bluff Underground Closed
8 Mine
Allegheny H-318 Access Road 01 0.0 Redstone No. Underground Closed
1 Mine Mine
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TABLE 4.1.1-6 (continued)

Closed Coal Mines Crossed and Within 0.25-Mile of the Equitrans Expansion Project

County Feature MP a/ Name b/ Type Status
Allegheny H-318 Access Road 01 0.0 Wright Mine Underground Closed
Mine
Allegheny H-318 Access Road 02 0.7 Williams Mine Underground Closed
Mine
Allegheny H-318 Access Road 02 0.7 Mongah Mine Underground Closed
Mine
Allegheny H-318 Access Road 03 1.0 Mongah Mine Underground Closed
Mine
Allegheny H-318 Access Road 1.9 Mongah Mine Underground Closed
04A/B Mine
Washington H-318 Access Road 06 3.6 Coal Bluff Underground Closed
Mine
Washington H-318 Access Road 08 4.2 Coal Bluff Underground Closed
Mine
Sources: PADEP, 2015b; 2015c; WVDEP, 2016a; 2016b
al Presents the approximate milepost range crossing the identified mine or single milepost in proximity to the mine if not
crossed
b/ Mines are listed multiple times due to being in proximity or crossed by the pipeline and other associated facilities.

N/A — Not available

Acid Producing Rocks

Acid rock drainage, also known as acid mine drainage, occurs when water interacts with
sulfide minerals in the rock and soils to create sulfuric acid. The sulfuric acid lowers the pH of
the water allowing for the dissolution of metals into water. Acid mine drainage waters can have
high concentrations of dissolved metals, which can be harmful to the environment (Fraser Institute,
2012). Typically the conditions necessary for acid mine drainage are encountered in areas where
mining is occurring or has occurred previously.

Mountain Valley Project

Table 4.1.1-4 above lists mines located along the MVP. The Millboro shale, Needmore
Formation (of which about 1 mile would be crossed in Montgomery County), and the Ashe
Formation (of which about 13 miles would be crossed in Franklin County) are also known to create
acid drainage. On May 9, 2017, Mountain Valley filed an Acid Forming Materials Mitigation
Plan. The plan identifies potential acid forming materials characterized as generally occurring in
Valley and Ridge Devonian Shales and certain Blue Ridge and Piedmont rock units. These rock
types could be found between MPs 219.1 to 219.5, 220.7 to 221.5, 228.9 to 229.7, 259 to 260,
261.5t0 266.3, 267.5 to 273.8, and 275.5 to 277.

General measures that would be implemented when crossing areas of acid producing rocks
are discussed below in section 4.1.2. Procedures regarding contaminated groundwater are
discussed in section 4.3.1.2.
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Equitrans Expansion Project

Acid rock drainage is also of concern in mining areas crossed by the EEP, including
abandoned mine lands (see table 4.1.1-6 above). Construction of the Redhook Compressor Station
would cross a coal seam during site excavation. Measures that would be implemented when
crossing areas of acid producing rocks are discussed below in section 4.1.2. Procedures regarding
contaminated groundwater are discussed in section 4.3.1.2.

Oil and Gas Wells

Mountain Valley Project

The data on oil and gas wells described below were derived from records accessed at the
WVDEP (2015) and WVGES (2015a). According to the WVDEP, there are 227 active, 93
inactive, and 7 unknown status oil and gas operations within 0.25 mile of the MVP in West
Virginia (see appendix J). The closest well is 26.4 feet from the pipeline centerline. No oil and
gas wells were identified within 0.25 mile of the MVP in Virginia (VADMME, 2015c). There are
an additional 42 records for wells that were never issued or drilled within the publically available
data.

Equitrans Expansion Project

The closest active oil and gas well in proximity to the H-316 pipeline would be located
within the construction work area. In total, 39 active, 28 inactive, and 12 proposed but not drilled
oil and gas wells have been identified within the 0.25 mile of the EEP facilities in Pennsylvania
and West Virginia (see appendix J) (PADEP, 2015a; WVDEP, 2015).

Uranium

Mountain Valley Project

We received several comments regarding uranium enriched bedrock and mines in Virginia
that may pose a hazard if disturbed by construction of the MVP. Mountain Valley conducted an
evaluation of uranium enriched bedrock and historic and active uranium mines in the project area
(Draper Aden Associates, 2015b; VADMME, 2015d). The closest uranium deposit to the MVP is
located at Coles Hill in Pittsylvania County, about 3.8 miles away from the pipeline route.

Equitrans Expansion Project

No areas containing uranium were identified along the EEP.
4.1.1.5 Geologic Hazards
Geologic hazards evaluated for the proposed projects include seismicity (e.g.,

earthquakes), surface faults, soil liquefaction, landslides, karst terrain, subsidence, shallow
bedrock, and acid producing rocks and soils. The conditions necessary for the development of
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other geologic hazards, including avalanches and volcanism, are not present in the area of the
projects and therefore not discussed below.

Seismicity

The majority of significant earthquakes around the world are associated with tectonic
subduction zones, where one crustal plate is overriding another (e.g., the Japanese islands), where
tectonic plates are sliding past each other (such as in California), or where tectonic plates are
converging (e.g., the Indian Sub-Continent). Unlike these highly active tectonic regions, the east
coast of the United States is a passive tectonic plate boundary located on the “trailing edge” of the
North American continental plate, which is relatively seismically quiet when compared with active
plate boundaries in the United States, such as the San Andreas fault, a transformative plate
boundary, and the Juan de Fuca convergent (subduction) plate boundary, both along the western
coast of the United States. Earthquakes, however, do occur in the eastern United States, primarily
due to trailing edge tectonics and residual stress released from past, mountain-building events.

The shaking during an earthquake can be expressed in terms of the acceleration as a percent
of gravity (g). The modified Mercalli scale (Modified Mercalli Intensity or MMI) measures the
intensity of an earthquake at a particular location while the Richter scale measures the size of the
earthquake at its source (USGS, 2016b). Slight damage is not typically experienced until MMI VI
and considerable damage not experience until MMI IX (USGS, 2013). The Richter magnitude of
an earthquake can be equated to an MMI scale measurement (USGS, 2014c). MMls of VI and IX
are associated with Richter magnitudes of 5.0 to 5.9 (USGS, 2017a).

Earthquake shaking alone does not pose a significant threat to the integrity of modern
buried welded steel pipelines. In general, modern electric arc welded steel pipelines have not
sustained damage during seismic events except due to permanent ground deformation, or traveling
ground-wave propagation greater than or equal to an MMI of VIII (O’Rourke and Palmer, 1994).
However, the level of ground shaking is a factor in determining potential for permanent ground
displacement hazards that can threaten a pipeline integrity such as liquefaction, settlement, slope
instability (particularly along steep sided slopes), lateral spread displacement, and dynamic
compaction.

Mountain Valley Project

Based on the USGS seismic hazard mapping, the MVP is in an area where peak horizontal
ground accelerations (PGA) range from 4 to 14 percent g and have a 2 percent chance of being
exceeded in 50 years (USGS, 2014a). PGA along the MVP with a 10 percent chance of being
exceeded in 50 years is less than 10 percent g and in the range from 4 to 8 percent g (USGS,
2014b). An earthquake with a PGA of 14 percent g could have an equivalent MMI magnitude of
VI depending on site conditions. A MMI VI earthquake would be characterized by strong
perceived shaking but would only be expected to cause light damage (USGS, 2011).

Table 4.1.1-7 presents earthquakes of Richter magnitude 4 or greater that have occurred
within 100 miles of the MVP. Relatively few large magnitude earthquakes have occurred along
the MVP pipeline route. Project-specific seismic hazard modeling for the MVP was conducted by
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D.G. Honegger Consulting (2015a).! Calculations were conducted to determine the potential for
hazards from lateral spreading and triggered slope movement. D.G. Honegger Consulting
determined that there is a less than 1 percent probability for the occurrence of an earthquake
exceeding magnitude 6.0 and only a 4 percent probability of occurrence for an earthquake
exceeding magnitude 5.0 occurring within 50 kilometer of the MVP within a 50-year period.

TABLE 4.1.1-7

Earthquakes of Magnitude 4 or Greater within 100 Miles of the
Mountain Valley Project and the Equitrans Expansion Project

Nearest MP/ Project

State Year Richter Magnitude  Potential MMI Distance Away Facility
Mountain Valley Project a/
WV 1976 4.7 V-V 51.3 miles MP 195
VA 1988 4.1 V-V 72.0 miles MP 199
VA 2006 4.3 V-V 68.7 miles MP 199
VA 2006 4.3 V-V 72.3 miles MP 199
VA 1989 4.3 V-V 77.6 miles MP 199
Equitrans Expansion Project

OH 1952 4.0 V-V 79.1 miles H-319
WV 1824 4.1 V-V 10.4 miles H-319
OH 2000 4.2 V-V 79.4 miles H-318
OH 1927 4.2 V-V 78.9 miles H-318
PA 1998 45 V-V 88.5 miles H-318
VA 1853 4.6 V-V 91.9 miles H-319
PA 1998 5.1 VI-VII 86.9 miles H-318
PA 1998 5.1 VI-VII 86.6 miles H-318
PA 1998 5.1 VI-VII 86.2 miles H-318
PA 1998 5.1 VI-VII 86.4 miles H-318
PA 1998 5.1 VI-VII 86.3 miles H-318
PA 1998 5.1 VI-VII 86.3 miles H-318
PA 1873 Unknown N/A 71.1 miles H-318
OH 1776 Unknown N/A 72.4 miles H-319

Source (USGS, 2015c; PADCNR, 2003; USGS, 2014c)

MMI = Modified Mercalli Intensity

Note: The 1998 PA earthquakes occurred in close succession in mid-October to Early November 1998.
al Includes earthquakes since 1976.

The Giles County Seismic Zone (GCSZ) is located in the western part of the Valley and
Ridge province, south of the Appalachian bend near Roanoke, Virginia. The area is underlain by
Early Cambrian to Late Mississippian bedrock of the east Appalachian basin which occur in linear

1 Seismic hazard modeling is provided in a letter entitled Review of Potential Seismic Hazards Along the
Proposed Route of the MVP pipeline included in Resource Report 6 Appendix D of the MVP application
(accession number 20151023-5035).
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folds cut by thrust faults (McDowell et al., 1989). Seismicity from the GCSZ is considered to
occur due to the reactivation of a series of Late Proterozoic to Early Paleozoic compressional faults
(Bollinger and Wheeler, 1988). The GCSZ is considered seismically active and is defined by
Bollinger and Wheeler (1988) by 12 earthquakes that span 4 orders of magnitude and 2 decades of
time from 1959 through 1980. The largest earthquake known to originate from the GCSZ is a
magnitude 5.8 (on the Richter scale) event that occurred on May 31, 1897. An event of magnitude
4.3 also occurred near Elgood, West Virginia on November 20, 1969. In addition, numerous
microearthquakes (magnitude 2 or less) have occurred in the area of the GCSZ. The MVP pipeline
would be in close proximity to the GCSZ, where PGAs could be greater than 14 percent g between
MPs 192 to 210. PGAs could be above 12 percent g but below 14 percent g from MPs 161 to 192
and MPs 210 to 239.

The Virginia Seismic Zone is about 85-miles east-northeast of the MVP. The Virginia
Seismic Zone, known for a recent (2011) seismic event of magnitude 5.8 near Mineral, Virginia,
is considered to be associated with the Spotsylvania high-strain zone. This is the boundary
between two bedrock terranes that are currently considered zones of weakness. It has the potential
for future earthquakes that relieve stresses that build up within the bedrock of Virginia as the North
American Plate drifts westward.

Equitrans Expansion Project

According the USGS Seismic Hazard Maps the proposed EEP would cross areas with PGA
of 4 percent g with a 2 percent chance of being exceeded in 50 years (USGS, 2014a). PGAs with
a 10 percent chance of exceedance in 50 years would range from 1 to 2 percent g along the EEP
facilities. An earthquake with a PGA of 4 percent g could be equivalent to an earthquake with an
MMI V and would be characterized by moderate shaking and the potential for very light damage
(USGS, 2011). The largest seismic event to occur within 100 miles of the EEP is a series of 5.1
magnitude earthquakes that occurred in Pennsylvania in 1998. All other seismic events were
magnitude 4.6 or less and below the threshold to cause damage or other hazards to the pipeline
(see table 4.1.1-7) (PADCNR, 2015a; USGS, 2015c).

Active Faults

Quaternary faults where there has been displacement in the last 2.6 million years (USGS,
2015d), are believed to be to most likely to demonstrate displacement again. Although recent
active tectonic faulting is not known to occur in the project area, as discussed above, seismic events
have been recorded.

Mountain Valley Project

The MVP would be within 85 miles of seven USGS-identified Quaternary Period faults
(2.6 million year faults [see table 4.1.1-8]). The USGS classifies these faults from A to C. Class
A faults have geologic evidence that demonstrates the existence of a Quaternary fault of tectonic
origin either exposed by mapping or inferred from deformational features. The only Class A faults
in the vicinity of the project are within the Central Virginia Seismic Zone, 85 miles from the
pipeline alignment.
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TABLE 4.1.1-8

Faults and Fault Zones within 100 Miles of the Mountain Valley Project

Distance Away from

Fault or Zone Name Class MVP Last Active Period/Era

Central Virginia Seismic Zone A 85 miles Quaternary (late Pleistocene) (15 ka)
Pembroke Fault B 5-20 miles Undifferentiated Quaternary (<1.6 ma)
Linside Fault Zone C 1-10 miles No Quaternary Movement Demonstrated
Everona Fault C 125 miles No Quaternary Movement Demonstrated
Lebanon Church Fault C 85 miles No Quaternary Movement Demonstrated
Old Hickory Faults C 85 miles No Quaternary Movement Demonstrated
Stanleytown Fault C 25 miles Unknown

Ka = thousand years ago
Ma = million years ago.
Source: USGS, 2015d

Class B faults have geologic evidence that is indicative of Quaternary deformation but the
fault is not deep enough to be a potential source for earthquakes, or the evidence available is
insufficient to assign a fault as either Class C or Class A (USGS, 2015d). There is one Class B
fault, the Pembroke fault, which is 5 to 20 miles from the pipeline alignment. The Pembroke fault
is considered to be of non-tectonic origin, evidenced by fault trace fillings containing delicate
grain-scale textures precluding sudden slip along a fault plane. The evolution for this fault is
thought to be caused by dissolution of underlying carbonate bedrock or by subsidence induced by
collapse of subsurface karst, and not a seismic event (Crone and Wheeler, 2000; Wheeler, 2006).

Class C features are classified as having insufficient evidence to demonstrate the existence
of tectonic origin, or slip and deformation. There are five Class C features between 1 and 125
miles from the pipeline alignment (see table 4.1.1-8).

We received several comments regarding the St. Clair fault. The MVP would cross the St.
Clair fault around MP 194.8. The St. Clair thrust fault represents the boundary of the Allegheny
Structural Front and is one of the few major thrust faults that are exposed at the surface in the
Appalachians of West Virginia (Sturms, 2008). The St. Clair fault is associated with the
Alleghenian Orogeny which occurred about 325 to 260 million years ago during the Carboniferous
through Permian Period. The St. Clair fault is not listed by the USGS as being an active fault, and
therefore is not considered to be source of significant seismicity (USGS, 2015d).

Equitrans Expansion Project

The EEP would not cross any USGS mapped Quaternary faults (USGS, 2015d).
Soil Liquefaction
Soil liquefaction is a phenomenon often associated with seismic activity in which saturated,

non-cohesive soils temporarily lose their strength and liquefy (i.e., behave like viscous liquid)
when subjected to forces such as intense and prolonged ground shaking. Areas susceptible to
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liquefaction may include soils that are generally sandy or silty and are generally located along
rivers, streams, lakes, and shorelines or in areas with shallow groundwater (University of
Washington, 2000).

Mountain Valley Project

There have been no documented occurrences of soil liquefaction from seismicity in the
MVP area. Generally, soil liquefaction has not typically been observed during earthquakes with a
magnitude less than 5 on the Richter scale (D.G. Honegger Consulting, 2015a). The potential for
soil liquefaction in the areas north and south of MPs 161 to 239 can be ruled out due to the low
potential for a significant seismic event. However, soil liquefaction and lateral spreading hazards
do exist along the MVP in the general area of the GCSZ where peak ground acceleration greater
than 12 percent g could occur. A PGA greater than 12 percent g depending on site conditions
could be equivalent to a magnitude 5.0 earthquake. There is a 4 percent chance that an earthquake
with a magnitude greater than 5 on the Richter scale could occur within 50 years, and a 1 percent
chance that an earthquake with a magnitude greater than 6 could occur within 50 years (D.G.
Honegger Consulting, 2015a).

Calculations conducted by D.G. Honegger Consulting showed that damage to Class 1 pipe?
due to soil liquefaction could be ruled out if depth of cover over the pipe would be less than 10
feet.

Table 4.1.1-9 identifies flood zones that would be crossed by the MVP where soil
liquefaction could occur due to saturated soils and the potential for a significant seismic event.
This table also identifies the class of pipe and depth of cover for each of the potential liquefaction
areas. There are 7.8 miles of Class 1 pipe in proximity to the GCSZ (MPs 178 to 186). PGAS in
this area of the MVP are on the order of 12 percent g. The remaining pipe in proximity to the
GCSZ would be Class 2 or greater and thus have a thicker pipe wall than Class 1 pipe. Mountain
Valley has stated that cover over Class 1 pipe between MPs 178 and 222 would not be greater than
10 feet. Additionally, to prevent buoyancy of the pipeline, Mountain Valley would use aggregate
filled sacks to weight the pipeline in flood zone areas.

Equitrans Expansion Project

The EEP is in an area identified to have a low probability of a significant seismic event,
with a PGA of 4 percent g. Of the earthquakes that have occurred within 100 miles of the EEP
area all have been under a Richter magnitude of 4.6; except for a series of 5.1 magnitude
earthquakes in Pennsylvania in 1998, over 86 miles from the EEP area.

2 Pipe class is based upon population density in the vicinity of the pipeline facilities and is incorporated into the
DOT pipeline safety regulations. A higher population density means a higher class location and translates to
more robust design characteristics with regards to pipe thickness, depth of cover, and operating pressure.
Section 4.12.1 provides additional information on location classes and class of pipe.
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TABLE 4.1.1-9
Flood Zone and Class of Pipe Crossed by the Mountain Valley Project
in Areas of High Potential Seismicity
Floodplain Crossing Minimum Depth of
MP County Waterbody Length (feet) a/  Pipe Class Cover (feet)
169.9 Summers Hungard Creek 172 2 4
171.4 Summers Greenbrier 2,258 3 3
River
172.6 Summers Kelly Creek 172 1 3
182.8 Monroe Indian Creek 110 1,2 4
187.6 Monroe Hans Creek 260 3
192.0 Monroe Dry Creek 328 4
200.3 Giles Stony Creek 734 2,3 3
204.3 Giles Little Stony 313 2,3 3
Creek
2111 Giles Sinking Creek 126 2 3
212.9 Giles Greenbrier 163 2,3 3
Branch
219.5 Montgomery Craig Creek 981 4
227.2 Montgomery North Fork 60 4
Roanoke River
227.3 Montgomery North Fork 116 2 4
Roanoke River
227.4 Montgomery North Fork 428 2 4
Roanoke River
230.9 Montgomery Bradshaw 291 2 4
Creek
235.5 Montgomery Roanoke River 1,228 2,3 3
Note: Table 4.1.1-9 includes flood zones located in areas where peak ground acceleration are greater 12 percent g with a 2%
chance of exceedance in 50 years.
al Identifies the flood zone crossing length which does not necessarily coincide with waterbody crossing length.

Due to the low potential for significant ground shaking, soil liquefaction in the area of the
EEP is unlikely; however, saturated soils would be crossed by the H-318 and H-316 pipelines.
Soils prone to liquefaction include silty and sandy soils in high water table areas. Areas where
these conditions may exist include the crossings of the Monongahela River, Bunola Run, and Kelly
Run by the H-318 pipeline and the South Fork Tenmile Creek that would be crossed by the H-316
pipeline. Both the Monongahela River and South Fork Tenmile Creek would be crossed with
HDDs. Where HDDs would not be used to cross under streams, Equitrans would use weights or
concrete coating to prevent buoyancy of the pipeline in areas with a high potential for soil
liquefaction or flooding events.

Landslides

Landslides are defined as the movement of rock, debris, or soil down a slope. Slope failure
causing a landslide can be initiated by precipitation, seismic activity, slope disturbance due to

4-27 Geology



construction, or a change in groundwater conditions, such as a seasonal high groundwater table,
and soil characteristics. Natural landslides could occur during the construction, operation, and
maintenance of the projects and could have the potential to cause damage. Potential natural
landslides include a variety of mass movements such as debris slides, debris flow, rockslides, and
slumps. Some landslides develop and move slowly and cause damage progressively over a period
of many years. Some landslides move rapidly and can cause damage suddenly. Construction
factors that may increase the potential for slope failure could include trenching along slopes and
the burden of construction equipment on unstable surfaces. An overview of landslide incidence
and susceptibility was derived from the digitally compiled Landslide Overview Map of the
Conterminous United States (Godt, 2014), USGS topographic maps (USGS, 2015a), publically
available aerial imagery (Google Earth), as well as a review of remote sensing platforms including
aerial photos, and Light Imaging Detection and Ranging (LIiDAR) data. Field surveys were
conducted along the planned pipeline alignment where access was granted.

Studies conducted by the West Virginia Geological Survey (Lessing and Erwin, 1977)
indicate that common situations that could foster rock falls and landslides in West Virginia and
the Appalachian Plateau are along areas comprised of moderate to steep slopes within the range of
15 to 45 percent and consisting of Pennsylvanian to Permian Period red shale bedrock of the
Conemaugh, Monongahela, Mauch Chunk and Dunkard Groups. Red shale also known as red
beds easily weather into thick mud. Impervious layers can be located under red beds and are
known to trap water resulting in saturated conditions that can increase the potential for landslides
to occur. Bedrock geology along the MVP pipeline route is shown in table 4.1.1-3 and steep slopes
are presented by milepost in appendix K.

Although many types of landslides occur throughout the southern Appalachian Highlands,
debris flow is the dominant landslide process in the southern Appalachian Highlands in Virginia
(Wooten etal., 2015). Debris flows (also referred to as mudslides, mudflows, or debris avalanches)
are a common type of fast-moving landslide that are comprised of soil and rock moving along a
shallow sliding surface within soil or weathered, foliated and jointed rock material. Debris flows
are often associated with steep gullies and may be triggered by intense and/or prolonged rainfall
events. Cut slopes and fill slopes along the pipeline right-of-way could be a source of debris flow
in the project area (Collins 2008; Wooten et al., 2009; Latham et al., 2009; Wooten et al., 2014;
Wooten et al., 2015, USGS, 1996).

Mountain Valley Project

Several locations were identified as having a high incidence of and high susceptibility for
landslides within the vicinity of the MVP. About 152 miles (77 percent) of the MVP pipeline
route in West Virginia is considered to have a high incidence of and high susceptibility to
landslides. In Virginia, about 51 miles (48 percent) of the proposed alignment has a high incidence
of and high susceptibility to landslides (see table 4.1.1-10). Ground failure and slope movement
are typically associated with steep slopes. The MVP would cross 22.3 miles of slopes ranging
from 15 percent to 30 percent and 75.4 miles of slopes greater than 30 percent (see appendix K).
Mountain Valley identified areas of potential landslide concern along the proposed MVP route
(see table 4.1.1-11).
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TABLE 4.1.1-10

Landslide Incidence and Susceptibility along the Mountain Valley Project

Moderate Moderate
High Incidence / Incidence / Incidence / Low Incidence/ Low Incidence /
Total Crossing High High Moderate High Moderate

Low Incidence /
Low

State/ County Length (miles) Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility

West Virginia

Wetzel 9.5 9.5 0.0 0.0 0.0 0.0 0.0
Harrison 23.7 23.7 0.0 0.0 0.0 0.0 0.0
Doddridge 4.8 4.8 0.0 0.0 0.0 0.0 0.0
Lewis 27.5 27.5 0.0 0.0 0.0 0.0 0.0
Braxton 14.7 14.7 0.0 0.0 0.0 0.0 0.0
Webster 30.4 30.4 0.0 0.0 0.0 0.0 0.0
Nicholas 24.8 24.8 0.0 0.0 0.0 0.0 0.0
Greenbrier 21.3 9.2 0.0 0.0 0.0 0.0 12.1
Fayette 0.5 0.0 0.0 0.0 0.0 0.0 0.5
Summers 17.1 0.0 0.0 0.0 0.0 0.0 17.1
Monroe 22.1 7.4 0.0 0.0 0.0 0.6 14.0
West Virginia Total 196.3 152.0 0.0 0.0 0.0 0.6 43.7
Virginia

Giles 20.5 5.2 0.0 0.0 0.0 15.3 0.0
Craig 1.7 0.0 0.0 0.0 0.0 1.7 0.0
Montgomery 19.6 7.1 0.0 0.0 0.0 12.53 0.0
Roanoke 84 4.4 0.0 0.0 0.0 4.0 0.0
Franklin 37.47 34.7 2.7 0.0 0.0 0.0 0.0
Pittsylvania 19.5 0.0 19.5 0.0 0.0 0.0 0.0
Virginia Total 107.1 51.3 22.2 0.0 0.0 33.50 0.0
MVP Total 303.5 203.4 22.2 0.0 0.0 34.1 43.7

Source: Godt, 2014




TABLE 4.1.1-11
Areas of Landslide Concern along the Mountain Valley Project
Slope
Percent Movement
Start MP End MP  Distance Slope a/ b/ Notes c/

3.3 3.8 2,147 33 No Dormant slide and/or soil prone to
movement. Intersects at least three natural
drains.

28.0 28.2 967 29 No Near well appurtenances. Side cut would run
across at least three natural drains.

32.4 32.6 749 32 No Dormant slide and/or soil prone to
movement. Located at toe of slope. Hillside
previously cleared.

334 33.6 570 42 No Dormant slide and/or soil prone to
movement. Located at toe of slope. Hillside
previously cleared.

34.2 34.4 377 28 No Moderate side slope, includes slight pipe
bend. Cuts across at least one natural drain.

34.4 34.6 907 28 No Downslope of ridge. Cuts across at least
three, possibly four or five natural drains and
one or two four-wheeler paths.

35.1 35.3 869 40 No Construction equipment may need to be
staged on sidehill here. Southeastern side
less steep, may be better to stage.

43.3 43.5 494 30 No Steep side slope, but ridge within right-of-
way.

46.2 46.5 1113 15-33 Yes Gravitropism and natural drains on moderate
side slope

46.6 46.8 448 36 Yes Existing dormant slide possibly upslope, and
active within past 20 years. Cuts across at
least one natural drain, possibly two.

53.0 53.3 872 22 No Adjacent slopes composed of dormant slides.
Moderate side slope directly below cemetery.
Cuts across some kind of existing right-of-
way or road, and at least two natural drains.

55.1 55.2 224 35 No Moderate side slope, cuts across slope. No
signs of recent movement.

57.2 57.7 806 18-40 No Right-of-way would run alongside hill with
32% grade and a 40% grade directly below it.

66.8 67.0 826 15-34 No Moderate side slope subjacent to the Weston
and Gauley Bridge Turnpike Trail.

69.2 69.5 1,128 29 No Cuts across one large natural drainage. No
signs of recent movement.

81.8 82.1 1,462 35 No Route crosses dormant slide area. Moderate
side slope. No natural drains, but is directly
above house or farm structure. Landowner
issues may force it to be on the east side
below the road, intersecting at least three
natural drains.
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TABLE 4.1.1-11 (continued)

Areas of Landslide Concern along the Mountain Valley Project

Slope
Percent Movement
Start MP End MP  Distance Slope a/ b/ Notes c/

82.5 82.6 602 45 No Route cuts through a colluvial slope, which is
very prone to sliding. Very steep side slope,
right above ravine, possibly crossing one
natural drain.

122.5 123.0 2,547 7-43 No Crosses at least 5 streams or natural drains.
Cuts through dormant slide or material prone
to sliding.

123.1 123.2 362 22 No Route crosses soil prone to movement. Mild
side slope directly below power line right-of-
way. Cuts across one natural drain.

124.3 124.8 648 15-20 Yes Possible recent landslides, and this portion of
route crosses through soil prone to
movement.

127.2 127.4 631 12 -39 No Moderately steep slope below ridge. Cuts
through dormant slide or material prone to
sliding. Crosses an existing logging road.

127.9 128.0 423 10-60 No Moderately steep slope below ridge. Cuts
through dormant slide or material prone to
sliding.

132.0 132.1 646 25 No Portion of route is adjacent to soil prone to
movement to the west and a dormant slide to
the east. Moderate side slope. Cuts across
at least one natural drain.

145.3 146.1 8000 30-35 No Steep and very long side slope. Cuts across
at least three natural drains. Two hard 90’s
one after the other in route.

164.6 165.1 1320 33-43 No Steep slide slopes outside of construction
right-of-way. Two gullies at saddles are
outside of the construction right-of-way.

182.4 182.8 808 18-28 Yes Some slope movement is indicated on
historical imagery within the past 20 years.

197.4 197.6 1800 18-26 No Jefferson National Forest.

198.4 199.1 2300 18-35 No Very steep slopes with little cover. Active
erosion occurring onsite with intermittent
streams nearby.

204.4 204.8 1,120 39 No Lateral slope side cut, paralleling
transmission power line.

211.53 211.8 1,184 32-53 No Very steep slope, centerline may or may not
be on ridge. Directly above U.S. 460.

219.9 220.9 1200 25-40 No Jefferson National Forest.

229.2 229.3 640 28 No Slight sidehill. Crosses stream.

261.2 261.2 179 40 No Steep side slope, but just for small section.

Running just below ridge line through a
gulley. Crosses one natural drain.
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TABLE 4.1.1-11 (continued)

Areas of Landslide Concern along the Mountain Valley Project

Slope
Percent Movement
Start MP End MP  Distance Slope a/ b/ Notes c/

al Design slope is based on desktop and field review, or range from map analysis of alignment.
b/ Based on historical imagery.

c/ Based on available landslide mapping.

Source: Godt, 2014

Equitrans Expansion Project

The entirety of the EEP facilities would be in an area identified as having a high
susceptibility to landslides (Godt, 2014). The EEP would cross about 3.0 miles of 15 percent to
30 percent slopes and about 0.3 mile of slopes greater than 30 percent (see table 4.1.1-12).

TABLE 4.1.1-12
Steep Slopes crossed by the Equitrans Expansion Project
Component 15-1:|(1)1°f;essl)ope Slope Gr((:ixitlzrs;han 30%
H-158 0.1 0.0
M80 0.1 0.0
H-316 15 0.2
H-318 1.2 0.1
H-305 0.1 0.0
H-319 0.0 0.0
Source: USGS, 2015a

Additionally, landslides that have occurred within areas crossed by the EEP were
identified. Four landslide areas would be crossed by the H-316 pipeline, and seven landslide areas
would be crossed by the H-318 pipeline. Table 4.1.1-13 identifies landslide areas crossed by the

EEP.
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TABLE 4.1.1-13

Landslide Areas Crossed by the Equitrans Expansion Project

Crossing
Distance Steep Previous
Facility Start MP End MP (feet) Side Slope Slope Landslide
H-316 1.0 1.2 1,024 Yes No Yes
H-316 1.3 1.3 92 Unknown Yes No
H-316 1.3 1.4 332 Yes No No
H-316 1.4 15 401 Yes No Yes
H-318 0.4 0.6 821 Yes No No
H-318 0.9 0.99 658 No No Yes
H-318 11 1.14 287 No No Yes
H-318 1.9 1.9 125 No No Yes
H-318 2.1 2.17 197 No No Yes
H-318 2.2 2.24 151 No Yes No
H-318 3.3 3.37 548 No No Yes

Source: USGS, 1979; USGS 1978, Google Earth, 2017

Karst Topography

Karst features, such as sinkholes, caves, and caverns, can form as a result of the long-term
action of groundwater on soluble carbonate rocks (e.g., limestone and dolostone). These features
could present a hazard to the pipeline due to cave or sinkhole collapse. Because karst features
provide a direct connection to groundwater, there exists the potential for pipeline construction to
impact groundwater from increased turbidity due to runoff of sediment into karst features or
contaminate groundwater resources by inadvertent spills of fuel or other hazardous materials from
construction equipment (see section 4.3.1.2). Karst areas are also associated with seeps and
springs, which could experience temporary changes in flow characteristics from construction of
the pipeline. Seeps and springs along steep slopes could likewise contribute to and be the cause
of landslides or other earth movements.

Mountain Valley Project

Mountain Valley hired a geotechnical consulting firm to provide an assessment of karst for
the entire MVP. Mountain Valley’s geotechnical firm identified several areas as being prone to
karst development and identified karst features located in proximity to the MVP pipeline route
(Draper Aden Associates, 2015a). Mountain Valley’s geotechnical firm used field surveys and
publically available sources to identify karst features and develop site-specific construction
recommendations. Sources consulted included: Classification and Geo-referencing Cave/Karst
Resources across the Appalachian Landscape Conservation Cooperative (Appalachian LCC);
Classification and Mapping of Karst Resources; as well as various resources from the WVGES;
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Natural Resources Conservation Service (NRCS)* Virginia Cave Survey; the VADMME;
Virginia Division of Mineral Resources; Karst Water Institute; Virginia Cave Board®; USGS;
WVDEP®; Virginia Division of Natural Heritage; Virginia Speleological Survey; the National
Speleological Society. Citations and the specific sources used to conduct the karst desktop review
are presented in Mountain Valley’s Karst Hazard Assessment.’

Karst terrain would be crossed in the southern portion of the pipeline route. Areas of minor
karst development have been identified from about MPs 172 to 174 and significant karst
development from about MPs 191 to 239. The majority of features along the proposed route are
sinkholes, although several caves are located in the vicinity of the MVP pipeline. Table 4.1.1-14
identifies caves within about 0.25-mile of the MVP pipeline. Karst terrain in the MVP area is
illustrated below in figure 4.1-3.

We received comments from the Virginia Cave Board (accession number 20161222-5394)
on December 22, 2016 concerning specific karst features located along the proposed MVP pipeline
route, dye trace studies to determine groundwater flow paths, and channels ending in swallets. The
Virginia Cave Board’s primary focus was to encourage dye trace studies for many if not all of the
karst areas crossed by the pipeline to determine subterranean flow paths. Mountain Valley has
addressed these concerns in its Responses to Data Requests (accession number 20170314-5145)
filed March 14, 2017. Groundwater flow paths and the potential for impacts were evaluated at
several karst resources locations along the MVP pipeline route.

Typically, surface water will flow overland down slope to recharge features such as
swallets. Groundwater will flow vertically through the unsaturated zone along interconnected
fractures, and conduits, and along preferential paths downslope until reaching the saturated
(phreatic) zone where groundwater will flow from areas of high hydraulic head (recharge
locations) to areas of low hydraulic head (discharge locations). Mountain Valley has identified
the potential groundwater flow paths for the features and locations discussed above. Their analysis
included evaluating recharge features (swallets, sinkholes, and sinking streams), resurgence
features (spring and seeps), topography, bedrock structure (strike and dip) as well as the results of
the fracture trace-lineament analysis, and the results of previous dye trace studies. Using these
data, groundwater flow paths can be extrapolated and additional dye testing at these locations
would not significantly change the understanding of groundwater flow, and the need to dye trace
every sinkhole or sink point along the pipeline alignment is not feasible or necessary.

Such as NRCS, 2010.
Such as VADCR-VCB, 2015.
Such as WVDEP, 2005.

Karst Hazards Assessment Report [Draper Aden Associates, 2015a; 2016)] filed with the FERC on October 14,
2016 as Attachment RR2-4a.

~N o g b
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TABLE 4.1.1-14
Known Named Caves Within About 0.25-Mile of the Mountain Valley Pipeline
Distance from Known to be Used
Cave Name Pipeline (feet) County State Recreationally
Greenville Glenray Cave 827 Monroe A% Unknown
Bobcat Cave 1,053 Monroe wv No
Rich Creek Cave 1,509 Monroe WV No
Lhoist Cave 336 Giles VA No
Crooks Crevice 800 Giles VA No
Eight Point Pit 250 Giles VA No
Williams Contact Shaft 242 Giles VA No
High Voltage Cave 103 Giles VA No
Conklin Sink Cave 457 Giles VA No
Pighole Cave 1,638 Giles VA Yes / limited access
Echols Cave 7 Giles VA No
Tawney’s Cave 131 Giles VA Yes / limited access
Hog Hole Cave 73 Giles VA No
Canoe Cave 902 Giles VA No / closed
Newport Cave 454 Giles VA Unknown
Mahaffey Trash Cave 625 Giles VA Unknown
Plumb Bob Pit 632 Giles VA Unknown
Hoges Farm Cave 824 Giles VA Unknown
Missing Link Cave 950 Giles VA Unknown
Big Stony Canyon Cave 967 Giles VA Unknown
Jimzuther Cave 996 Giles VA Unknown
Links Cave 1,004 Giles VA Unknown
Kimballton Cave 1,145 Giles VA Unknown
Smokehole Cave 1,331 Giles VA Unknown
Conklin Air Hole 1,443 Giles VA Unknown
Kanodes Pit 1,555 Giles VA Unknown
Terrible Tortoise Cave 1,577 Giles VA Unknown
Jones Cave 126 Giles/Craig VA No
Mill Creek Pit 176 Montgomery VA Unknown
Slussers Chapel Cave 541 Montgomery VA No / closed
Johnson’s Cave 403 Montgomery VA No
Source: Draper Aden Associates , 2016, NSS, 2017
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Mountain Valley also identified downgradient karst swallets from 500 feet to 3 miles from
the proposed alignment and spring outlets to identify channels terminating in swallets. These data
are summarized in table 4.1.1-15.

TABLE 4.1.1-15
Downgradient Karst Swallets Over 500 feet from the Proposed Mountain Valley Pipeline
Nearest Mile Distance
State County Name / Description Post (miles) Spring / Resurgence
VA Giles Sink on Dry Branch 202.3 0.6 Klotz Spring
VA Giles Loosing stream and/or sinks 207.2 1.0 Bell Spring
VA Giles Loosing stream and/or sinks 207.4 0.8 Bell Spring
VA Giles Loosing stream and/or sinks 207.8 1.0 Bell Spring
VA Giles Sinks of Sinking Creek 2111 3.0 Rise of Sinking Creek
VA Giles Swallet in sinkhole filled with 216.5 0.1 Spring at Steele
farm refuse Acres Road
VA Montgomery Slussers Chapel Cave 2219 0.6 Mill Creek Spring
VA Montgomery Mill Creek Sink point 1 222.4 0.4 Mill Creek Spring
VA Montgomery Mill Creek Sink point 2 222.9 0.1 Mill Creek Spring
VA Montgomery Swallet near Johnsons Cave 227.7 0.2 Johnsons Cave
Spring

Sources: Draper Aden Associates, 2015a; 2016

The Karst Hazard Assessment produced by Mountain Valley’s consultant identified a total
of 99 Kkarst features in Summers and Monroe Counties, West Virginia and Giles, Craig, and
Montgomery Counties, Virginia.®

The October 2015 application pipeline route was located in proximity to subterranean
portions of Canoe Cave. Canoe Cave is privately owned (Dowdy Farm) and closed to the public
(NSS, 1971; Hypes, 2016). Canoe Cave has been state-designed as a significant cave by the VA
Cave Board and the VA Speleological Survey (Kastning, 2016), and is surrounded by the Canoe
Cave Conservation Site designated by the VADCR. Canoe Cave has been subject to several
investigations. A portion of the cave was mapped in 1943, surveyed in February 1982 by Dr. Gary
Nussbaum of Radford University, biologically inventoried by the VADCR in November 2015, and
is currently being resurveyed by the VA Speleological Survey. Inspections by Mountain Valley’s
Karst Team suggest that the cave is located close to the ground surface. Historical mapping of
Canoe Cave indicated underground stream flow coming from the upland mountain ridge to the
northeast. On October 14, 2016, Mountain Valley adopted a realignment into its proposed route,
shifting the pipeline 1,300 feet north of the October 2015 route to avoid the Canoe Cave
Conservation Site and Canoe Cave, as recommended in our draft EIS. The pipeline would be
about 902 feet away from the nearest entrance to Canoe Cave.

8 Overview and detail maps that display karst features in proximity to the MVP pipeline are provided in the
Karst Hazards Assessment Report.
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The October 2015 application pipeline route crossed a portion of the Mount Tabor Sinkhole
Plain in Montgomery County, Virginia. This area is known for significant karst development,
including a high density of caves, sinkholes, and springs (see appendix L). The Slussers Chapel
Conservation Site and Old Mill Conservation Site, designated by the VADCR, including Slussers
Chapel Cave and Old Mill Cave, are located within the Mount Tabor Sinkhole Plain. Pipeline
construction across the Mount Tabor Sinkhole Plain could encounter karst features or caves,
resulting in differential settlement and pipeline instability, and potentially impacting groundwater
quality and flow.

On October 14, 2016, Mountain Valley adopted the Mount Tabor Variation into its
proposed route, as recommended in our draft EIS, to reduce impacts on karst features within the
Mount Tabor Sinkhole Plain. The proposed pipeline route would be about 541 feet away from
Slussers Chapel Cave, and about 0.9-mile northeast of the entrance for the Old Mill Cave.

Mountain Valley conducted a fracture trace-lineament analysis® along the proposed
pipeline route through karst areas (approximate MPs 172 to 239) using aerial photographs and
publically available LiDAR imagery, in addition to an electrical resistivity study® conducted to
identify potential karst features along the Mount Tabor Variation that has been adopted into its
proposed route. Figure 4.1-4 below presents the results of Mountain Valley’s fracture trace-
lineament analysis. The Mount Tabor Variation avoids a large concentration of sinkholes and fault
traces located to the south of the currently proposed route. However, the Mount Tabor Variation
does come within close proximity to a concentration of karst features that exhibit a subterranean
connection with Slussers Cave. The results of Mountain Valley’s lineament/fracture trace analysis
coupled with published dye trace studies show a direct subsurface connection from the pipeline
alignment to Slussers Chapel and Old Mill Caves.

The electrical resistivity study conducted by Mountain Valley along the Mount Tabor
Variation identified 15 areas that likely contain karst features. Five of these features are considered
to be soil-filled cutters or relatively limited soil-filled sinkhole throats while the remaining features
are considered to be vertically extensive soil-filled sinkhole throats. These features are also
reflected in Mountain Valley’s revised Karst Hazard Assessment and are presented in appendix L.

We received comments on the draft EIS from landowners along the Mount Tabor Variation
who stated that the currently proposed route may not avoid sinkholes, karst features, springs, and
waterbodies.!! The VADCR submitted a letter to the FERC, dated September 9, 2016, requesting
an analysis of another alternative route (the Slussers Chapel Conservation Site Avoidance
Alternative Route) that would avoid the Slussers Chapel Conservation Site. That alternative route
is discussed in section 3.5. Figure 4.1-5 identifies the MVP proposed route and the VADCR
alternative route, superimposed against karst features and bedrock. In addition, figure 4.1-6
illustrates the October 2015 application route, the Mount Tabor Variation (proposed route), the

®  Fracture Trace and Sinkhole Lineaments Mount Tabor Area filed with the FERC February 17, 2017 (accession
number 20170217-5199).

10 Electrical Resistivity Imaging Study, October 2016 Proposed Alignment Milepost 221.8 to 227.2 (accession
number 20170217-5199).

11 See for example, the letter dated October 4, 2016 from Robert Jones (accession number 20161011-5180) and
letter dated November 11, 2016 from Lynda Majors (accession number 20161103-5017).

Geology 4-38



VADCR’s suggested Slussers Chapel Conservation Site Avoidance Alternative Route, the
boundaries of the Slussers Chapel Conservation Site, with cave locations in the conservation site,
and underground water flow between the caves. As stated in section 3.5, we do not find an overall
significant environmental advantage for the Slussers Chapel Conservation Site Avoidance
Alternative Route when compared to the proposed route.

Equitrans Expansion Project

The EEP facilities would not be located in any areas known to contain karst features
(PADCNR, 2015b; WVGES, 1968).

Shallow Bedrock

Mountain Valley Project

Mountain Valley would have to dig a trench about 10 feet deep to install its 42-inch
diameter pipeline. Therefore, bedrock within 7 feet of the ground surface is considered shallow.
Areas with shallow bedrock classifications were identified using the USDA NRCS’s Soil Survey
Geographic Database (SSURGO) (USDA, 2015). The MVP pipeline route would traverse about
216 miles of shallow bedrock. Areas of shallow depth to bedrock are summarized in table 4.1.1-
16 and listed in detail by milepost in appendix M.
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TABLE 4.1.1-16
Summary of Shallow Bedrock along the
Mountain Valley Project
State/County Miles of Shallow Bedrock
West Virginia 180.0
Wetzel 9.0
Harrison 22.2
Doddridge 4.6
Lewis 25.6
Braxton 131
Webster 28.4
Nicholas 214
Greenbrier 20.2
Fayette 0.5
Summers 151
Monroe 19.9
Virginia 36.4
Giles 6.8
Craig 0.6
Montgomery 13.0
Roanoke 3.1
Franklin 12.3
Pittsylvania 0.6
Mountain Valley Project Total 216.4
Source: USDA, 2015
Note: Columns may not total correctly due to difference cause by rounding.

Equitrans Expansion Project

Equitrans identified areas with a shallow depth to bedrock as indicated by the SSURGO
database (USDA, 2015). About 1 mile of ground that would be excavated for pipeline installation
has been identified as shallow depth to bedrock. The majority of shallow bedrock occurs
sporadically along the proposed H-318 pipeline (4,711 feet) with small amounts (158 feet and 391
feet, respectively) along the H-151/M-80 and H-316 pipelines.

Blasting

The potential for blasting exists at all locations where shallow bedrock may be
encountered.
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Mountain Valley Project

The MVP pipeline route would cross 216 miles of shallow depth to bedrock. Mountain
Valley would first attempt to rip bedrock. If unrippable bedrock is encountered, Mountain Valley
would consider using rock trenching machines, rock saws, hydraulic rams, jack hammers, and the
like. If blasting does become necessary, it typically involves a small scale, controlled, rolling
detonation procedure resulting in limited ground upheaval. These blasts do not typically result in
large, aboveground explosions. Any required blasting would be conducted in accordance with all
federal, state, and local regulations.

Blasting in areas of karst topography could temporarily change groundwater flow, increase
the potential for turbidity in nearby springs and wells, and affect their yield. Potential impacts on
water wells, springs, wetlands, steep slopes, paleontological resources, nearby aboveground
facilities, and adjacent pipelines and utility lines could result from blasting. Potential impacts on
water wells and springs are discussed in section 4.3.

Equitrans Expansion Project

The EEP would cross about 1 mile of shallow bedrock. However due to the small amount
of shallow bedrock, Equitrans anticipates that bedrock would be removed by conventional methods
such as ripping, chipping, or grinding. Equitrans does not anticipate the need for blasting.
However, should blasting be required, Equitrans would provide a blasting plan to the FERC for
approval prior to any blasting activities.

4.1.1.6 Paleontological Resources

Paleontological resources including plant, invertebrates, and vertebrate fossils may be
found in a variety of geologic formations. Typically, fossils are found in bedrock; therefore, areas
with shallow bedrock, mentioned above, have the potential for containing paleontological
resources. Those resources may be impacted by construction activities, including trenching. The
Antiquities Act of 1906 and the Paleontological Resources Preservation Act of 2009 protect
objects of antiquity and fossils, respectively, on federal lands. No such protection for
paleontological resources exists in laws or regulations for non-federal lands.

Mountain Valley Project

There is the potential for the discovery of fossils along the MVP pipeline route in areas of
shallow sedimentary bedrock. Fossils are known to exist in the Cambrian, Ordovician, Silurian,
and Devonian bedrock crossed by the MVP in the Appalachian Plateau and Valley and Ridge
Provinces. These fossils include marine species for rock types from the Cambrian, Ordovician,
and Silurian Periods. The coal seams that formed in the area during the Mississippian and
Pennsylvanian periods are the remains of swamps and forests from the Carboniferous, which over
time were transformed to coal. Several formations including the Greene, Washington,
Waynesburg, Uniontown, Pittsburg, and Casselman formations are considered to be transitional to
the Permian Period and may contain Permian aged fossils. There have not been any dinosaur
fossils discovered proximal to the MVP area (William and Mary University, 2015). Mammoths,
mastodons, and giant ground sloths inhabited the project area during the ice age. In 1993 giant
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ground sloth shoulder blade pieces were found in Haynes Cave in Monroe County, West Virginia
(Grady, 1997).

Equitrans Expansion Project

A search of the bedrock formations that underlie the EEP area in the Paleobiology Database
(PBDB, 2016) identified 902 fossil occurrence records within the Conemaugh (Casselman
Formation), Dunkard (Washington, Greene, and Waynesburg Formations), and Monongahela
Groups. However, none of these fossil records were identified along the EEP pipeline routes.

4.1.1.7 Jefferson National Forest

The area of the Jefferson National Forest that would be crossed by the MVP is underlain
by mainly Devonian and Silurian Period sedimentary rock (such as sandstone, quartzite, and shale)
and by Quaternary deposits (such as alluvium and colluvium). Surface geology and bedrock
geology maps in the area include maps by Schultz and Stanley (2001); Schultz, Bartholomew, and
Schultz, et al. (1991); Miller and Hubbard (1986); and Schultz et al. (1986).

Landslides (such as debris slides, debris flows, rockslides, slumps and rockfalls) are
geologic processes shaping Peters Mountain, Sinking Creek Mountain, and Brush Mountain. As
discussed in section 4.1.1.5, debris flows are a dominant landslide process in the southern
Appalachian Highlands in Virginia and West Virginia (Hack and Goodlett, 1960; Clark, 1987;
USGS 1996, Morgan et al., 1999; Eaton et al., 2003; Wieczorek et al., 2004; Sas and Eaton, 2008;
Wieczorek et al., 2009; Wooten et al., 2015). Debris flows are a dominant natural landslide process
in Giles and Montgomery Counties (New River Valley Regional Commission, 2011). Debris
flows can also result from failure of constructed slopes, where excavated material is placed on
steep slopes (Collins, 2008; Wooten et al., 2015). For example, in 2014, storm-triggered debris
flows occurred along the CGV pipeline construction corridor located on the south and north sides
of Peters Mountain within the Jefferson National Forest. The proposed MVP pipeline would be
located within a similar geologic setting on Peters Mountain approximately 5 miles northeast of
the CGV pipeline.

The largest known landslides in eastern North America are on the south flank of Sinking
Creek Mountain where the pipeline route would cross the Jefferson National Forest (Schultz et al.,
1986; Schultz and Southworth, 1989). Schultz and Southworth (1989) note: “The apparent
clustering of large landslides near the Giles County, Virginia seismic zone suggests that seismic
shaking may have been an important triggering mechanism.” The pipeline route on Sinking Creek
Mountain ([between 2,500 and 2,800 feet elevation] MPs 218.5 to 218.9) crosses one of the large
bedrock landslides mapped by Schultz (1993).

The MVP would cross the Jefferson National Forest within the GCSZ. The GCSZ is a
seismically active area known for small local seismic events and one historic quake that took place
in 1897 before modern seismic monitoring equipment but was estimated to be magnitude 5.8
(Bollinger et al., 1988).
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Streams where flooding and other hazards are present are found along the pipeline route at
Craig Creek; at the tributaries to Craig Creek between MPs 218.8 and 219.2 and MPs 219.9 and
213.0; and at the tributary to Kimballton Branch at MP 197.8.

Depth to bedrock may be 5 feet or less over most of proposed route on the Jefferson
National Forest based on a review of data from soil pits dug along the proposed route and SSURGO
data. According to Mountain Valley, most of the layered sedimentary bedrock formations would
be excavated without blasting. Mountain Valley anticipates that blasting within the Jefferson
National Forest would be minimal. The USGS map Karst in the United States: a Digital Map
Compilation and Database includes the south side of Peters and Sinking Creek Mountain
potentially karst forming areas (Weary and Doctor, 2014). However, no karst features were
identified within these areas during Mountain Valley’s Karst Hazard Assessment. The areas that
would be crossed within the Jefferson National Forest by the MVP contain slopes greater than 30
percent and the potential for landslides within the Jefferson National Forest would be moderate to
high.

A review of geologic hazards (landslides, karst and earthquakes) in Giles and Montgomery
Counties including the portion of the Jefferson National Forest traversed by the MVP project is in
the 2011 Hazard Mitigation Plan prepared by the New River Valley Regional Commission (2011).

Fossils may be present in some of Devonian and Silurian sedimentary bedrock along the
proposed route. There are no known paleontological collection sites along the proposed route
within the Jefferson National Forest.

4.1.2 Environmental Consequences

Geological hazards, such as seismic activity or landslides, may affect the operational
integrity of the pipelines. The crossing of steep topography would present construction challenges;
as would the crossing of shallow bedrock, acid producing rocks, and karst terrain. Special
construction techniques for crossing rugged topography are summarized in section 2. Likewise,
the pipelines may have impacts on geologic resources, including mines and oil and gas wells.

We received filings from stakeholders, including the Indian Creek Watershed Association,
Appalachian Mountain Advocates, Preserve Craig, and Giles County, and other entities or
individuals who either attached reports or provided comments on the geological discussion in our
draft EIS.12 Some of these reports focused on rugged topography (steep and unstable slopes), karst
terrain, seismicity associated with the GCSZ, and shallow bedrock and the effects of blasting. The
EPA provided comments on the draft EIS concerning bedrock blasting in combination with steep
slopes, karst terrain, as well as active and abandoned mines and quarries (EPA, 2016c). Outside

12 For examples see letters at accession numbers: 20161123-5080 (Dr. Robert M. Jones); 20161128-5050 (Dr.
Pamela L. Ferrante); 20161212-5032 (Dr. Ernst Kasting); 20160815-5135 (Dr. Pamela C. Dodds); 20160902-
5165 (Indian Creek Watershed Association); 20161221-5434 (Indian Creek Watershed Association); 20161220-
5368 (Dr. Pamela L. Ferrante); 20161222-5305 (Mode A. Johnson); 20161222-5458 (Giles and Roanoke
Counties); 20161223-5058 (Appalachian Mountain Advocates); 20170127-5019 (Carl E. Zipper); 20170221-
5189 (Indian Creek Watershed Associates); 20170221-5116 (Save Monroe, Inc. and Preserve Craig, Inc.);
20170221-5288 (Mode A. Johnson); 20170221-5298 (Dr. Robert M. Jones); 20170221-5129 (Thomas W.
Triplett); 20170302-5043 (Carl E. Zipper); 20170310-5024 (Dr. Robert M. Jones); and 20170320-5106 (Dr.
Robert M. Jones).
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reports likewise addressed the degree of subsurface karst interconnectivity as demonstrated by
published dye trace results in the Slussers Chapel Conservation Site and Old Mill Conservation
Site. Comments included the project’s potential to negatively impact caves and cave fauna,
impacts on groundwater quantity and quality, and impacts on sources of drinking water provided
by local districts, as well as downstream surface water users. One commenter opined that
Mountain Valley’s planned route through Kkarst terrain should be considered as “a no build zone”
(Kastning, 2016).

Below, we address these concerns and discuss construction and post-construction
monitoring measures that the Applicants would implement to avoid, reduce, or mitigate impacts
from these geologic hazards, or on geologic resources in the project area; as well as our own
recommendations to minimize potential landslides, karst hazards, and impact to water resources.

4.1.2.1 Mines

Mountain Valley Project

The MVP pipeline was routed to avoid mines to the extent possible. However, potential
hazards from active and historic underground mining could affect the MVP. The MVP would
cross 10 underground mines, 17 surface mines, and 2 unknown mine types. Mountain Valley
would monitor longwall mines crossed by the project and mitigate any hazards through methods
described in its Mining Area Construction Plan including:

e implementing (via the FERC variance process) minor route variations to avoid
problem areas discovered during construction;

e inspecting the pipeline for potential settlement including uncovering of the pipeline in
surface mining areas;

e constructing the pipeline on a pad or “floating foundation” so that the weight of the
pipeline is spread across a greater area in surface mining areas;

e limiting blasting within 500 feet of the pipeline in surface mining areas;

e employing a mining consultant such as a geotechnical engineer to conduct site-
specific investigation during construction or operation in areas where subsidence is
suspected to determine potential hazards in underground mining areas; and

e meeting with and communicating with mine operators in proximity to the proposed
MVP.

For historical underground mines, Mountain Valley would conduct an initial review of the
mine to determine if it meets one of the three following criteria: 1) mines where the extraction was
50 percent or less; 2) non-longwall mines at a depth of greater than 1,000 feet; and 3) any mines
with 80 percent or less extraction where the mining occurred more than 1 year ago. Should the
mine to be crossed meet these criteria no further action would be required. However, if a mine
does not meet this criteria, Mountain Valley would develop a minor route variation or conduct a
site-specific evaluation of the area to determine potential or expected subsidence. Site-specific
investigation would be conducted by a mining consultant. If hazards are discovered in areas of
prior surface mining, construction methods such excavation and filling would be used to stabilize
the working area and pipeline trench.
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We received comments from Murray Energy, Alpha Companies, Coronado Coal, and Rex
Coal regarding coal mining in the project area and the potential loss of coal assets due to the MVP’s
construction. On February 1, 2016, Murray Energy filed a letter removing its objections to the
MVP.2  On August 4, 2016, Coronado Coal filed with the FERC an objection to Mountain
Valley’s Mining Area Construction Plan, claiming a loss of coal it would be unable to mine
because it is located under the proposed pipeline.

Mountain Valley would coordinate with mine owners and operators (e.g., Alpha Natural
Resources, Coronado Coal, Warrior Energy, Murray Energy, Rex Coal, and Arch Coal),
communicating both verbally and in writing regarding the MVP, including updates on the status
of construction and blasting near mines. We included a recommendation in the draft EIS for
Mountain Valley to file either a plan for avoidance of active mines or copies of agreements with
the coal companies. Mountain Valley filed a response agreeing to comply with the draft EIS
recommendation, therefore, it was removed from the final EIS.

Mountain Valley would also consult with the West Virginia Mine Health and Safety and
Abandoned Mine Lands, as well as the WVDEP, and would follow recommendations provided by
the agencies. Based on those communications, Mountain Valley would revise its Mining Area
Construction Plan as necessary.

Equitrans Expansion Project

EEP facilities would be within 0.25 mile of 44 previously mined areas made up of 18 mines
and 1 prospect quarry. The EEP pipelines would cross 10 closed underground mines and 2
closed/reclaimed surface mines. To minimize impacts from crossing closed and abandoned coal
mines, Equitrans would follow the procedures provided in its project-specific Mine Subsidence
Plan (discussed below).

Mine Subsidence

Mountain Valley Project

Subsidence can be a result of active underground mining (planned subsidence) or from
historic underground mines where voids exist under the ground. Eight underground mines would
be crossed by the MVP. Of those, four are of unknown status, two are new or renewed, and two
are no longer being mined. Mountain Valley would also supplement its Mining Area Construction
Plan through consultation with the WVDEP and mine operators with regards to potential hazards
to the MVP.

In some cases, such as future longwall mining, allowing ground subsidence may become
necessary as part of the mining process. In these cases, the pipeline would be uncovered allowing
the ground to subside around the pipeline without affecting or damaging it. The pipeline could
then be lowered and reburied post subsidence. Mountain Valley would monitor areas that could
potentially experience subsidence once per week and after rain events where greater than 0.5 inch

13 Murray Energy letter filed February 1, 2016 (accession number 20160201-5299).
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of precipitation occurs within a 24-hour period during the revegetation of the right-of-way and
then once per year after revegetation is completed.

Equitrans Expansion Project

Equitrans specifically designed the EEP facilities to avoid active underground mines.
Equitrans has provided a Mine Subsidence Plan, which evaluates hazards from mines that would
be crossed by the EEP and identifies mitigation measures that would be used by Equitrans.
Hazards to the EEP from active underground mines would be mitigated by limiting the extraction
of resources underneath and in close proximity to the pipeline. In some cases such as future
longwall mining, subsidence may be necessary. In these cases, the pipeline would be uncovered
allowing the ground to move around the pipeline without affecting it. The pipeline could then be
lowered and reburied post subsidence. Equitrans proposes different methods for mines that have
already been extracted. All of the mines that would be crossed by the EEP meet one of the three
following criteria for no further action with regards to subsidence mitigation: 1) mines where the
extraction was 50 percent or less; 2) non-longwall mines at a depth of greater than 1,000 feet; and
3) any mines with 80 percent or less extraction where the mining occurred more than 1 year ago.

Acid Producing Rocks

Mountain Valley Project

Acid producing rock and soils could be encountered along the pipeline in areas of active
or previous mining activities and along coal distributions where sulfide minerals could occur and
be exposed to runoff. Specifically, Mountain Valley identified the Millboro and Needmore shales
in Montgomery County in addition to the Ashe Formation in Franklin County as being formations
that could potentially generate acid drainage during construction. Mountain Valley would coat the
pipe in fusion bonded epoxy to prevent any damage or deterioration to the pipeline. Mountain
Valley would segregate excavated bedrock that could potentially produce acid conditions, limiting
the amount of time the materials would be exposed. Mountain Valley would also conduct periodic
inspections of the cathodic corrosion prevention system to ensure proper function of corrosion
mitigation. Mountain Valley also prepared an Acid Forming Materials Mitigation Plan that
identifies potential acid forming material locations and presents mitigation measures that Mountain
Valley would use should acid forming materials be encountered including:

e employing environmental inspectors to be onsite and conduct field observations
during construction in the areas identified in the Acid Forming Materials Mitigation
Plan;

e managing spoils and applying neutralization amendments to excavated trench
materials;

e creating logs detailing excavated materials encountered which note depth, strata, soil
horizon, color, depth, and thickness;

e conducting, when necessary, qualitative field analytical procedures using a hydrogen
peroxide test to identify moderate to high risk acid forming materials and determining
the limits of lime application;

e applying lime, in lieu of testing, at the rate specified by Virginia Sulfide Hazard Risk
Map (Soil and Landscape Rehabilitation, 2017);
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e compacting trench backfill, where possible, to limit internal permeability while
leaving the top 12 to 18 inches of backfill loose to promote plant growth; and

e Dbulk blending excess trench fill material with lime at the moderate or high risk rate
and placed in accordance with Mountain Valley’s standard excess fill standard
practice.

Equitrans Expansion Project

Acid producing rock and soils could be encountered along the pipeline in areas of active
or previous mining activities where sulfide minerals are exposed to runoff. Equitrans would coat
the pipe in fusion bonded epoxy to prevent any damage or deterioration to the pipeline. Excavation
required to construct the Redhook Compressor Station would disturb a coal seam and could
potentially create acid producing conditions. Equitrans has developed site-specific mitigation
measures as included in its project-specific Erosion and Sediment Control Plan for the Redhook
Compressor Station. The measures include segregating carbonaceous material, covering any
carbonaceous material with tarps to prevent water draining through the material, applying 12
inches of top soil to slopes after excavation, and liming, seeding, and mulching to stabilize the
slope. Equitrans would follow the procedures outline in section 4.3.1.2 with regards to
contaminated groundwater and may use measures identified by the PADEP (2012) to mitigate acid
producing conditions identified along the EEP, including:

e applying limestone to neutralize the acidity in soil at rates indicated by the PADEP;

e using other soil amendments such as compost or mulch to improve soil absorption
and prevent water runoff;

e coating the pipe in fusion bonded epoxy to prevent corrosion; and

e restoring original topography and contour to maintain original water flow patterns.

4.1.2.2 Oil and Gas Wells

Mountain Valley Project

The MVP would come within 0.25 mile of 327 oil and gas wells plus an additional 42
records for wells that were not completed and are listed as never issued or never drilled. Mountain
Valley has aligned its pipeline to avoid known existing oil and gas wells to the extent possible.
Oil and gas wells located in proximity to construction would be fenced with orange safety fencing
for identification purposes. Should a previously unidentified oil and gas well be discovered during
construction, Mountain Valley would secure the area around the well; research and contact the
owner regarding securing the well; or, if no owner can be found, coordinate with state agencies for
guidance regarding the proper handling of the well during construction. The MVP would not affect
future oil and gas exploration or production, as the use of unconventional (directional) drilling
techniques would allow for oil and gas wells to be drilled outside of the pipeline right-of-way.

Equitrans Expansion Project

There are 79 oil and gas wells located within 0.25 mile of the proposed EEP work areas.
Wells in close proximity to the right-of-way would be flagged and safety fence would be installed
around the well. Equitrans would also use its Hot Work Safety Program to assess any hazards

Geology 4-50



prior to welding and other hot work. Additional methods that may be used, depending on the
location of oil and gas wells, include using soft digging techniques, hydro vacuuming, and
installation of physical barriers.

4.1.2.3 Seismicity and Potential for Soil Liquefaction
Mountain Valley Project

The majority of the MVP is sited in an area with low probability of localized earth
movements. However, in the area of the GCSZ, between about MPs 161 to 239, peak ground
accelerations are greater than 12 percent g, and the potential for a magnitude 5.8 earthquake exists.
The MVP would be able to withstand seismic events of the historical and projected magnitude
experienced in the GCSZ. Specifically the MVP would be designed according to 49 CFR 192
Subpart C, ASME B31.8-2014 Paragraph 840, and PRCI — Guidelines for the Seismic Design and
Assessment of Natural Gas and Liquid Hydrocarbon Pipelines, which includes procedures and
guidelines for quantifying seismic hazards, pipeline performance criteria, pipeline analysis
procedures, and potential mitigation options with regards to pipeline design.

Maintained pipelines constructed using modern arc-welding techniques have performed
well in seismically active areas of the United States, such as California. A review of gas
transmission line performance after a 1994 seismic event in Northridge showed that 91 percent of
all pipeline damage occurred in areas with earthquakes of MII greater than or equal to VIII
(O’Rourke and Palmer, 1994b). Only large, abrupt ground displacements have caused serious
impacts on pipeline facilities.

Soil liquefaction could also result if a significant seismic event were to occur. The potential
for soil liquefaction exists mainly in the area of the GCSZ between MPs 161 and 239. PGAs in
this area are greater than 12 percent g, and could produce an earthquake of magnitude MMI VI.
Non-cohesive or saturated soils such as at waterbody crossing locations may be susceptible to soil
liquefaction. The majority of pipe in the seismically active area near the GCSZ would be Class 2
or Class 3 thickness. Mountain Valley would not would not adopt all Class 2 specifications in
these areas such as frequency of patrols and block valve spacing. A small amount of Class 1 pipe
would be used at the outside range of the GCSZ area (MPs 178 to 186). According to calculations
conducted by Mountain Valley’s specialist, D.G. Honegger Consulting, strain from ground
settlement would not affect Class 1 pipe should depth of cover be less than 10 feet. The depth of
cover would not exceed 10 feet in proximity to the GCSZ thereby limiting potential hazards from
soil liquefaction. Additionally, aggregate sacks would be used in potential flood zone areas to
prevent buoyancy of the pipeline due to flooding or soil liquefaction.

Calculations by D.G. Honegger Consulting indicate that potential hazards exist for
triggered slope displacement due to a higher potential for seismicity between MPs 161 and 239
should the length of soil displacement over the pipeline exceed 1,580 feet for parallel slopes.
Mountain Valley has committed to using thicker Class 2 pipe in these areas in order to mitigate
hazards from potential slope movement. Additionally, Mountain Valley has committed to a post-
construction monitoring program utilizing sequentially acquired LiDAR imagery to detect slope
movement in high landslide hazard areas, including those areas where the pipeline traverses
through the GCSZ (see section 4.1.2.4).
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Equitrans Expansion Project

The EEP would not be in an area where significant earthquakes are likely to occur. Peak
ground acceleration as reported by the USGS for the EEP areas are 4 percent g with a 2 percent
chance being exceeded in 50 years and range from 1 to 2 percent g with a 10 percent chance of
being exceed in 50 years.

Soil liquefaction caused by seismic activity is most likely to occur in sandy and silty
sediments, in areas with a high water table, or at waterbody crossings where there is the potential
for ground shaking. Equitrans would use concrete coating or weights to prevent buoyancy of the
pipeline at waterbodies crossing areas where saturated sediments may occur.

4.1.2.4 Slopes and Landslide Potential
Mountain Valley Project

Several steep slopes along Mountain Valley’s proposed pipeline route have experienced
landslide activity in the past. Additionally, there are areas along the pipeline route that are
characterized by both steep slopes and red shale bedrock, which as discussed in section 4.1.1.5 are
prone to landslides. As noted above, construction and operation of Mountain Valley’s proposed
pipeline could result in unstable slopes including cut slope failures and fill slope failures. Cut
slopes are the slopes excavated for the project, and can be created by pipeline trenches and access
roads. Fill slopes are slopes composed of excavated material or material imported from off-site
sources. Fill slopes include access road fill slopes, corridor road or passageway fill slopes,
temporary spoils, trench backfill, bore pads fills, excess excavation or excess fill disposal areas,
and fill slopes created for restoration (restoration backfill). The potential for landslides or slope
failure could be triggered by seismicity from the GCSZ or from intense and/or prolonged rainfall
events. The USGS identified a clustering of landslides near the GCSZ suggesting that recent
seismic shaking may have triggered these landslides, and that topographic effects on seismic
shaking may have been amplified on mountain crests by a factor of 1.7 to 3.4 (Schultz and
Southworth, 1989).

Construction of the MVP could alter the surface and near surface drainage along the
pipeline trench, which could increase pre-existing landslide hazard potential on natural slopes.
The stability of cut slopes and fill slopes during construction and operation of the pipeline would
depend on many geologic/geotechnical factors, such as the bedrock structure (orientation of
bedrock bedding and distribution of bedrock fractures); the mass strength properties of in-place
bedrock and slope deposits; the nature of the contact between in-place bedrock and slope; the
nature of the contact between in-place bedrock and fill; rainfall quantity and intensity; surface and
near surface drainage, including groundwater, seeps, and springs. As discussed above, debris flow
is the dominant landslide process in the southern Appalachian Highlands. Cut slopes and fill
slopes along the pipeline right-of-way could be a source of debris flow in the project area triggered
by intense and/or prolonged rainfall events.

Calculations by D.G. Honegger Consulting (2015a) indicate that the potential exists for
triggered slope displacement should the length of soil displacement over the pipeline exceed 1,580
feet for parallel slopes. Except for one area located between MPs 162.3 and 162.9 of the proposed

Geology 4-52



route (discussed in section 4.1.2.3), no other slopes were identified along the MVP pipeline route
that would exceed the 1,580-foot limit. Mountain Valley also identified two places where the
pipeline would run perpendicular to a potential triggered slope displacement hazard: 1) between
MPs 196.4 and 196.5; and 2) at approximate MP 197.0. In these areas Mountain Valley would
use thicker Class 2 pipe to mitigate hazards to the pipeline from triggered slop displacement.

Mountain Valley has provided an updated Landslide Mitigation Plan that includes the
results of field inspections conducted in steep slopes, slope evaluations, a discussion of red shale
bedrock that are prone to landslides in the project area, potential mitigation measures, maintenance
and monitoring measures, sidehill construction procedures, site-specific mitigation measures for
the 33 areas of concern identified in table 4.1.1-11 above, site-specific discussion of hazards and
mitigation for Peters, Mountain, Sinking Creek Mountain, Brush Mountain, and the potential for
debris flow along Kimballton Branch, and has provided site-specific design and stabilization
measures in high-hazard portions of the route through the Jefferson National Forrest (see section
4.1.2.8).

In areas of steep slopes, Mountain Valley would staff geotechnical personnel during
construction to prescribe mitigation for hazards that may arise, and would employ site drainage,
sediment and erosion control BMPs as needed to control water flow in the working area. Minor
field route modifications to the pipeline route would be made if needed to maximize slope stability.
Generally, landslide mitigation during pipeline construction and right-of-way reclamation would
depend heavily on the installation of appropriate drainage and erosion control measures. Mountain
Valley provided a discussion of the efficacy of the proposed landslide mitigation measures
including examples.!* The measures proposed by Mountain Valley for landslide and steep slope
mitigation follow those prescribed by the INGAA Foundation, Inc. Mitigation of Land Movement
in Steep and Rugged Terrain for Pipeline Projects: Lessons Learned from Constructing Pipelines
in West Virginia (INGAA, 2016). This document specifically addresses and provides tested
mitigation measures for multiple types of unstable slopes in the Appalachian region. Consistent
with this document, BMPs to be employed by Mountain Valley along steep perpendicular slopes
and steep side slopes may include the following measures depending on the steepness of the slope
and other field conditions:

e dewatering of the slope and working area using trench drains, berms, riprap, side hill
low-point drains, water bars, water stops (trench breakers), and hard armor, especially
along the toe of slopes;

e excavation and regrading of soils in steep slopes areas;

e installation of the pipeline within bedrock;

e minor route adjustments to avoid landslide prone areas that may be identified during
construction; and

e slope monitoring utilizing LIDAR imagery during operation of the pipeline
installation and monitoring utilizing strain gauges, where necessary on the pipe
during operation.

14 See Attachment DR4 Geology 15 (accession number 20170217-5199) for documented examples of proposed
MVP landslide mitigation measure efficacy.
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Additional mitigation measures to be used on both steep perpendicular and side slopes
include:

buttressing;

reinforced soil slope;
rock fall protection; and
soil-nail stabilizations.

Construction along side slopes would utilize the following measures in addition to the
measures identified above:

e use transvers trench drains, cutoff drains, or similar to direct water from seeps and
springs out of the pipeline ditch;

e exclude organic material, frozen material, and rocks lager than 3 inches in diameter in
backfill;

e limit backfill operations to times when soil moisture is suitable for compaction;

e place backfill material in compacted lifts not more than 12 inches thick;

e repair any ground fractures that form near temporary cut-and-fill surfaces to prevent
water infiltration; and

e recontour all streams, gullies, natural drains, field roads, or trails, such that the right-
of-way does not provide preferential flow.

We received a number of comments regarding steep slopes and the potential for landslides
in areas of rugged terrain that would be crossed by the MVP. Mountain Valley has committed to
certain BMPs for steep side slopes but not steep slopes perpendicular to the slope contour.
Additionally there are several industry BMPs that could further reduce the potential for landslides
in steep slope areas. Due to these concerns and the high potential for landslides and soil slips along
the MVP we recommend that:

e Prior to construction, Mountain Valley should file with the Secretary, for
review and written approval by the Director of OEP, a revised Landslide
Mitigation Plan that includes the following BMPs and measures:

a. describe methods that would ensure backfill, compaction, and
restoration activities occur only during suitable soil moisture content
conditions for steep (greater than 15 percent) slopes perpendicular to
the slope contour, not just for steep (greater than 15 percent) side
slopes;

b. as identified for steep side slopes, place backfill material in compacted
lifts no greater than 12 inches thick and compact using an excavator
bucket, sheep’s foot, roller, or similar for all steep slopes;

c. geotechnical personnel that would be employed and onsite to prescribe
additional mitigation measures for steep slopes should have regional
experience for constructing in and mitigating steep slopes and
associated hazards; and
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d. monitoring of all landslide hazard areas identified within this EIS in
addition to any hazard areas identified during construction using the
methods prescribed for the Jefferson National Forest.

There is the potential for debris flow along the Kimballton Branch between MPs 195.7 and
195.8, triggered by pipeline construction. In this area, Mountain Valley would employ an
engineering geologist or geotechnical engineer to observe trench materials and to conduct and
evaluate the Kimballton Branch crossing. Based on these observations Mountain Valley would
determine the need for a minor route adjustment or other mitigation measures, which may include
drains, soil reinforcement, and other measures.

Mountain Valley would use specialized construction techniques on steep slopes, including
cut-and-fill two-tone grading and winches to stabilize equipment. Mountain Valley would employ
geotechnical inspectors who would conduct daily inspections during construction in areas of
potential subsidence or landslide concern. Technical experts would be onsite during construction
in areas of steep slopes and would be hired based on target skill sets. Mountain Valley would
conduct additional analysis of a work area should an inspector document tension cracks, slumping,
erosion, or seeps during construction or restoration. A geologist or geotechnical engineer would
determine the need for additional slope monitoring in areas of previous landslides in proximity to
the MVP and at areas where some uncertainty remains regarding landslide risk. At a minimum,
monitoring and inspections would follow the schedule provided in table 4.1.2-1 below.

TABLE 4.1.2-1

Natural Gas Pipeline Maximum Inspection Interval

Class Location

of Line At Highway and Railroad Crossings At All Other Locations
1 7.5 months; but at least twice each calendar year 15 months; but at least once each
calendar year.
2 4.5 months; but at least two times each calendar 15 months; but at least once each
year calendar year.
3 4.5 months; but at least four times each calendar 7.5 months; but at least twice each
year calendar year.

Note: Methods can include walking, driving, flying, or other means of traversing the right-of-way. These inspections would be
conducted by appropriate personnel for the entire pipeline route.

Monitoring in landslide hazard areas along the pipeline route following construction and
restoration would be a key element in providing a safe operational lifetime for the pipeline.
Mountain Valley would implement an operational monitoring program to verify slope stability and
provide Mountain Valley with early-warning detection of subtle ground movement that could
indicate incipient slope failure. Mountain Valley would conduct semiannual aerial LiDAR
monitoring during an initial 2-year period following construction for high-hazard landslide
potential areas particularly those areas within close proximity to the GCSZ along Peters Mountain,
Sinking Creek Mountain, Brush Mountain, and along the Kimballton Branch in the Jefferson
National Forest (see section 4.1.2.8) to confirm that land restoration/reclamation is established,
and that slopes are stable through two freeze-thaw cycles.
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If it is found that slopes are stable as demonstrated by sequential LIDAR monitoring for
the initial 2 years, the frequency of LIDAR surveys would be reduced to annually for another 2
consecutive years, providing six LIDAR monitoring events over a span of 4 years in order to detect
potential subtle slope movement. If slopes remain stable following the 4 sequential years of
monitoring, then the frequency of LIDAR surveys would be reduced to a five-year period for the
lifetime of the pipeline.

Evaluation and comparison of sequential LiDAR surveys would produce a record of slope
movement over time. If slope repairs are required, Mountain Valley would remediate the area per
the landslide inspection team’s recommendations, and restart the six-month/annual/five-year
monitoring frequency to document that slope stability is achieved.

The WVDEP has requested that Mountain Valley use enhanced BMPs and bleeder drains
on slopes greater than 3:1 and in slip prone areas due to conditions made within its WQC.

We received several comments regarding compounding hazards with regards to landslides,
karst, near surface drainage, and seismicity. As discussed above seismic events that could
potentially occur in Virginia and West Virginia would not be of such a magnitude to solely pose a
hazard to the pipeline. While seismic events have the potential to trigger landslides and other earth
movements the mitigation measures discussed above involve reducing other landslide risk factors
by dewatering, re-contouring, and stabilizing potential landslides areas. Similarly, in karst areas
where there is a high potential for seeps and springs to occur, mitigation would involve removing
water from the pipeline right-of-way and trench to prevent saturation of soil. The measures
discussed above, minor route changes, monitoring of pipeline construction by geotechnical
professionals, and periodic operational inspections would mitigate compounding hazards.

Due to a number of public comments regarding pipeline integrity and safety in landslide
hazard areas and since monitoring in landslide hazard areas is a key element to providing safe
operation of the pipeline over its lifetime we have included a recommendation above that Mountain
Valley revise its Landslide Mitigation Plan to include additional monitoring and LiDAR data
collection.

Upon completion of construction, Mountain Valley would restore the disturbed area to the
original contours and conditions to the extent possible. Additionally, Mountain Valley would use
hydro seeding or erosion control blankets instead of mulch in steep slope areas to improve
revegetation.

We received several comments regarding the effect of the freeze-thaw cycle and how it
could potentially affect landslide prone areas along the MVP. The freeze-thaw cycle is mostly
associated with creep an extremely slow movement of land down slope that occurs within the frost
depth. The frost depth can be as deep as 3 feet in the northern reaches of the MVP. Creep alone
would not pose a hazard to the pipeline. Inspections of the project post-construction would allow
areas of creep to be identified and remediated.
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Equitrans Expansion Project

All of the EEP facilities would be constructed in areas of high susceptibility to landslides.
The EEP pipeline segments would be close to 11 previous landslides, 3 of which would be within
the construction workspace (USGS, 1979). Steep slopes that would be crossed by the EEP pipeline
routes include 3.0 miles of slopes ranging from 15 to 30 percent, and 0.3 mile of slopes greater
than 30 percent.

Equitrans has routed its pipelines to avoid areas of probable rock falls. Geotechnical
engineers would be employed to inspect the right-of-way in areas of steep slopes and provide
construction recommendations.

Equitrans has also developed a Landslide Mitigation Plan?® that identifies areas of landslide
concern along the EEP facilities, mitigation measures for areas of concern, and monitoring. In
total, there are 11 areas of landslide concern, 4 along the H-316 pipeline and 7 along the H-318
pipeline. Equitrans evaluated areas of concern through desktop review of publically available
materials and further conducted field reviews in March and April of 2017. The majority of these
areas of concerns are associated with previous landslides, previously mined areas, and steep side
slopes. The Landslide Mitigation Plan lists the following potential mitigation measures:

e regrading or excavating upgradient soils to create a more stable slope;

e installing the pipeline within a bedrock trench which would protect the pipeline from
surficial flows;

e using drains to direct subsurface water away from the potentially unstable slope.

e using typical erosion control and stormwater BMPs such as berms, rock outlet
protection, side hill low-point drains, trench drains, water bars, trench breakers, and
hard armor;

e rerouting to avoid landslide prone areas identified during construction;

e Duttressing using earth rock, or riprap in front of an unstable slope;

e using multiple layers of geogrid or other geo-synthetics between compacted lifts to
decrease the potential for slope movement;

e fencing for rock fall protection; and

e using soil-nail stabilization to stabilize steep slopes or safely over steepen slopes if
needed.

Construction would be monitored by geotechnical personnel. In areas where previous
landslides would be in close proximity to the EEP or where some uncertainty remains about a
slopes stability slope monitoring would be conducted. The type of monitoring and requirements
of the monitoring would be established for each location depending on the nature of slope and/or
instability following construction. Equitrans has also provided site-specific mitigation measures
for the 11 areas of landslide concern identified along the H-316 and H-318 pipelines. The site
specific mitigation measures are available in section 7.0 of Equitrans’ Landslide Mitigation Plan.

15 Equitrans’ Landslide Mitigation Plan can be found in their May 5, 2017 filing accession No. 20170505-5038
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The Landslide Mitigation Plan also lists side hill construction measures that would be used
for steep side slopes including:

using transverse trench drains, cutoff drains, or similar;

excluding organic material from backfill and rocks larger than 3 inches in diameter;

performing back fill procedures when soil moisture is suitable;

placing backfill material in compacted lifts no greater than 12 inches;

compacting backfill with an excavator buckets, sheep’s foot, roller, or similar;

e repairing ground fractures that form near temporary cut-and-fill surfaces to prevent
water infiltration; and

e recontouring streams, gullies, natural drains, field roads, trails, or other water

conveying features to protect the permanent right-of-way from water accumulation

and infiltration.

Prior to construction, Equitrans would conduct surveys to identify seeps along the
pipelines. During construction, water from seeps would be diverted away from the trench and
working areas.

Equitrans would use the following construction methods to prevent hazards posed by
landslides:

e use of temporary slope breakers, trench breakers, silt fence, super silt fence, and other
erosion control devices to reduce erosion and direct water off of the right-of-way;
installation of underdrains in the areas of seeps;

installation of permanent slope breakers;

stabilization of spoil piles;

restoration of original contours as practicable; and

reseeding and vegetation of the right-of-way as soon as practicable following the
completion of construction.

4.1.2.5 Karst Terrain
Mountain Valley Project

Karst features, such as sinkholes, caves, and caverns, can form as a result of the long-term
action of groundwater on soluble carbonate rocks (e.g., limestone and dolostone). The risk of the
development of sinkholes along the pipeline is relatively high between about MPs 172 and 239.
Mountain Valley has developed a Karst Hazard Assessment identifying karst features and hazards
in the project area and measures for crossing those features. Mountain Valley would deploy a
karst specialist to evaluate areas of potential karst prior to and during construction.

Mountain Valley has also developed a Karst Mitigation Plan, which details inspections
that would take place during construction, procedures for unanticipated karst discoveries,
mitigation options for karst features encountered during construction, and procedures for
coordination with state agencies. Mountain Valley has committed to monitoring existing karst
features as well as assessing and continuing to monitor unmapped/unknown Karst features. If a
significant previously unknown karst feature is discovered during construction Mountain Valley
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would first attempt to avoid the feature through minor route changes before attempting to stabilize
and mitigate any discovered features.

The Karst Mitigation Plan outlines inspection criteria for known karst features in proximity
to the right-of-way as well as those identified during construction. If a karst feature is identified,
Mountain Valley would conduct a weekly Level 1 inspection and document soil subsidence, rock
collapse, sediment filling, swallets, springs, seeps, caves, voids, and morphology. If any changes
are identified during the weekly Level 1 inspection Mountain Valley would then conduct a more
in-depth Level 2 inspection. A Level 2 inspection would include visual assessment, geophysical
survey, track drill probes, infiltration, or dye tracing. If a feature is found to have a direct
connection to a subterranean environment or groundwater flow system, Mountain Valley would
work with the karst specialist and appropriate state agencies to develop mitigation measures for
the karst features.

Mountain Valley’s Karst Mitigation Plan also provides measures for mitigation of karst
features such as sinkholes. Mitigation of sinkholes would for example involve reverse gradient
backfilling of the sinkhole to stabilize the sinkhole from collapse, while maintaining groundwater
recharge function of the feature. If larger or more continuous (coalescing) karst features or a cave
is identified during construction, the karst inspector would coordinate with the appropriate state
agencies regarding mitigation and/or avoidance of the discovered feature. Mountain Valley
modeled the pipeline’s ability to span a sinkhole. According to Mountain Valley, a pipe with a
wall thickness of 0.7 inch (the minimum that would be used in a karst area), could span a sinkhole
from 57 feet, with 10 feet of cover, to 145 feet with 3 feet of cover. Mountain Valley would use
thicker Class 2 pipe in all karst areas.

Mountain Valley has prepared Karst-specific Erosion and Sediment Control Plans®® for
West Virginia and Virginia. These plans identify the BMPs and mitigation measures that would
be used in karst areas crossed by the MVVP. The BMPs for karst areas would include, but are not
limited to, the following:

e minimizing construction-related storm water runoff;

e preventing uncontrolled release of storm water or sediment to karst features;

e installing a double line of sediment control fencing and straw bales up gradient of
karst features;

e stock piling trench materials a minimum 100 feet from waterbodies.

e refueling and maintaining construction equipment at least 100 feet from a waterbody
or karst feature;

¢ limiting the removal of riparian vegetation;

e using trench breakers along the trench to prevent subsurface flow; and

16 These plans can be found in Mountain Valley’s February 26, 2016 supplemental filing (accession number
20160226-5404).
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prohibiting the use of fertilizers, herbicides, and pesticides within 100 feet of a
waterbody or Karst feature.!’

As part of Mountain Valley’s 401 WQC for West Virginia the WVDEP has conditioned
Mountain Valley to provide an enhance karst management plan, which would, at a minimum,
include provisions for:

a pre-plan meeting with the WVDEP to discuss agency expectations;

access to the final right-of-way and access road areas for WVDEP staff to conduct
inspections;

field reviews with WVDEP Division of Water and Waste Management staff;

the identification of all karst features that would be within, or receive drainage from
access roads and right-of-way;

depictions of karst drainage patterns;

use of construction designs that would minimize disturbed areas, and temporal
disturbances;

avoidance of construction during wetter times of the year;

typical construction drawings for mitigation of encountered unanticipated karst
features;

mitigation measures to be used if a water supply’s quality is affected:;

mitigation measures to be used if a water supply’s quantity is diminished or lost; and
re-examination of setback distances for equipment storage and fueling areas.

Mountain Valley has developed procedures that it would follow should blasting be required
to construct the MVP in karst terrain. These procedures, contained in Mountain Valley’s General
Blasting Plan, include:

exploring all other reasonable potential means of excavations;

employing karst specialists during blasting activities in karst areas;

obtaining federal, state, and local authority approval prior to blasting;

inspecting excavated areas for voids and remediating voids (karst features) prior to
blasting; and

using low force charges designed to only affect the rock to be removed.

Mountain Valley has committed to monitor once per week and following rainfall events
where precipitation of 0.5 inch occurs in a 24-hour period during the revegetation of the right-of-
way. Mountain Valley would also conduct post-construction monitoring for any subsidence or
karst hazards. Monitoring would be conducted as per the guidance provided in 49 CFR 192.705
(see table 4.1.2-1).

17

Mountain Valley does not propose the wide-scale use of pesticides and/or herbicides in karst areas, but would

consider them for localized use, only after a request from a landowner or land management agency. However,
in the case of any request, Mountain Valley would not apply fertilizers, herbicides, and pesticides within 100
feet of a waterbody or karst feature.
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Because monitoring is a key element to providing safe operation of the pipeline over its
lifetime, we recommend that:

e Prior to construction, Mountain Valley should file with the Secretary, for
review and written approval by the Director of OEP, a revised Karst
Mitigation Plan that includes monitoring of all potential karst areas for
subsidence and collapse using the same LiDAR monitoring methods and
procedures currently proposed to monitor for earth movements at
landslide hazard areas within the Jefferson National Forest. LIDAR data
should be provided in a form that is conducive to comparison of repeat
surveys, such as a Digital Elevation Model or Digital Terrain Model.

Stakeholder comments included the filings of geological reports (Kastning, 2016; Jones,
2016) which state that the degree of subsurface karst interconnectivity clearly shows the project’s
potential to impact water quantity and quality to area groundwater users (springs and wells); to
negatively impact caves and cave fauna, as well as surface water during pipeline construction
through mature karst areas. Commenters state that the presence of the pipeline during its
operational life would provide for long-term vulnerability to groundwater contamination due to
the potential for spills and/or releases that may occur from a pipeline rupture caused by increased
rates of corrosion due to oxygenated recharging groundwater flowing preferentially along the
completed backfilled trench line. Comments provided further suggest that the pipeline trench
would function as a “zone of low hydraulic head” effectively acting as an interceptor trench that
would preferentially “shunt” shallow groundwater flow into and along the trench increasing the
likelihood of subsidence, collapse and pipeline failure.*® Groundwater is further addressed in
section 4.3.

Dr. Ernst Kastning prepared a geologic report on behalf of Protect Our Water, Heritage,
Rights (The POWHR Coalition), that stated that Mountain Valley’s proposed BMPs through karst
areas are inconsistent with industry standards, and suggested that Mountain Valley should review
his publications for information pertaining to karst environments (Kastning, 2016). We reviewed
Dr. Kastning reports, together with many of his cited sources, as part of our environmental analysis
of karst and other geologic hazards in the project area. Some of Dr. Kastning’s publications are
informative regarding the development, hydrology, and ecology of karst systems, particularly
those systems developed in the belt of folded and faulted bedrock characteristic of Appalachian
terrain. Dr. Kastning and other commenters claim that large diameter natural gas pipelines have
never been installed in Kkarst terrain in this region, and such pipelines are not capable of being
safely supported in the fragile karst environment characteristic of the project area.

In the Appalachian Mountains of West Virginia and Virginia, existing pipelines that cross
karst terrain include the Columbia and East Tennessee natural gas pipeline systems. In the
southeast portion of the United States, a large diameter natural gas pipeline is currently being
constructed, without major compliance issues, through 259 miles of potential karst terrain, some

18 For an example see Giles and Roanoke Counties’ submittal of Mr. Paul Rubin’s assessment at accession
number 20161222-5458.
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of which is highly developed and mature in southern Georgia and northern Florida, and which is
underlain by the Floridan Aquifer system.

Specific to karst in Georgia and Florida, PHMSA regulates about 4,560 miles of natural
gas transmission line in Georgia and 5,400 miles of natural gas transmission line in Florida. In
addition, Georgia and Florida have about 83,200 miles and 40,500 miles of natural gas distribution
pipeline, respectively. Many miles of these pipeline facilities have operated for decades in karst
sensitive areas in both Georgia and Florida without reported earth movement incidents. We also
contacted the PHMSA and pipeline safety representatives from the Georgia Public Service
Commission and Florida Public Service Commission and none of these individuals were aware of
any pipeline incidents related to sinkholes or other karst activity in their respective jurisdictions.

Of the 27 Virginia counties that contain karst features, 20 of them (74 percent) appear to
have at least one existing natural gas transmission pipeline that traverses the county and is likely
located on karst. Virginia law (the Virginia Cave Protection Act, Code of Virginia Section 10.1-
1000 to 1008) protects caves and cave communities from disturbance, vandalism, and pollution;
however, there is no corresponding state law that addresses or restricts construction within karst
terrain (Virginia Cave Board, 2017). Also, DOT regulations do not specifically address pipeline
design and construction in karst terrain.

In order to characterize the potential for karst to affect construction and the operational
integrity of the MVP pipeline, we reviewed PHMSA natural gas pipeline incident data for Virginia
and West Virginia. Incident reporting to PHMSA has changed over the years, and several datasets
exist from 1970 to present. From 1970 to 1984, there were a total of 53 reported incidents that
were categorized as “damage by earth movement” sub-categories “subsidence” and “other.” Note
that for these records it is not indicated if the subsidence was due to karst and no narrative
describing the incident exists for this timeframe. From 1985 to 2001, three records were identified
as “damage by outside force,” “earth movement,” sub-categories “subsidence” and “other.” From
2002 to 2009 there was one record identified as damage caused by “natural forces,” “earth
movement,” subsidence. From 2010 to present, only one record was identified as due to “natural
force damage,” “earth movement,” not due to heavy rains/floods. All of the records identified
were within West Virginia and none of the narratives, when they were available, described the
incidents as being attributed to karst feature collapse (PHMSA, 2016).

In March 2017, Mountain Valley filed the results of their ongoing surface geophysical
investigation between MPs 221.8 and 227.2 south of the Pulaski Fault within the Mount Tabor
Sinkhole Plain; and additionally filed the results of their fracture trace/lineament analysis, as
requested by the Commission. We received comments regarding Mountain Valley’s geophysical
analysis, and fracture trace/lineament analysis, that were supportive, but which pointed out the
presence of additional lineaments that correlated with existing karst features (Draper Aden
Associates, 2016; 2017a; 2017b). These data, along with existing dye trace studies conducted
within the Mount Tabor Sinkhole Plain, showed correlation and connectivity of bedrock fractures
and lineaments with karst development (sinkholes), and defined subsurface groundwater flow
directions within subsurface karst toward Slussers Cave and Old Mill Cave. As discussed above
in section 4.1.1, Mountain Valley has characterized groundwater flow in proximity to karst
features within the Mount Tabor Sinkhole Plain.
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We agree that mature karst systems are characteristic of a subsurface interconnected flow
system that may allow for the rapid transport of contaminates including sediment over large
distances; can impact groundwater users (wells and springs) over a large area; and which the
direction of groundwater flow to these users cannot be generally inferred from surface topography.
We address groundwater concerns above and in section 4.3.

Compounding hazards from weak soils, groundwater, karst terrain, and seismicity would
be mitigated by the measures identified for landslides, erosion, and steep slopes above, in addition
to utilizing appropriate pipeline design such as using thicker-walled pipe in areas of potential
seismic, landslide, and subsidence hazards. Mountain Valley would employ engineering
geologists, geotechnical engineers, or other specialists, depending on the hazard, to monitor
construction in areas where hazards have been identified and provide construction
recommendations and mitigation measures including minor route adjustments, should they be
required.

Equitrans Expansion Project
No Karst terrain has been identified along the EEP pipelines.

4.1.2.6 Shallow Bedrock and Blasting

For both the MVP and the EEP, if shallow bedrock is encountered during construction, the
Applicants would first attempt to rip the bedrock. If the bedrock is deemed to be unrippable, other
methods of bedrock removal, such as rock trenching machines, rock saws, hydraulic rams, jack
hammerers, or blasting would be considered.

Mountain Valley Project

Blasting would only be used in areas of shallow bedrock after all other means of trench
excavation have been considered. In addition, Mountain Valley would not conduct blasting in
karst areas without a karst specialist and approval of the karst blasting plan by federal, state, and
local agencies.

In order to minimize potential impacts from blasting, Mountain Valley would comply with
all federal, state, and local regulations for blasting. On February 9, 2017, Mountain Valley filed a
revised General Blasting Plan, that describes the measures and BMPs it would implement during
pipeline construction to reduce and mitigate impacts from blasting. The measures in Mountain
Valley’s General Blasting Plan were developed in accordance with the U.S. Department of Justice
(2012), in addition to applicable West Virginia and Virginia regulations. As outlined in the
General Blasting Plan, Mountain Valley would:

e limit the charge size and stagger charge detonations;

e use heavy mats or other suitable cover to prevent the scattering of debris;

e use seismograph equipment to monitor the velocity of the blasts at select monitoring
locations including closest adjacent facilities;

e conduct pre-and post-blast testing and inspections of wells and structures;
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e man valves at adjacent pipelines in case of an emergency arising from nearby blasting
activities;

e notify residents and owners of structures within 150 feet of blasting activities a
minimum of 24 hours before blasting activities would begin;

e notify the COE or FS regarding blasting that would occur within 0.25 mile of COE or
FS property;

e use warning signals, flags, and barricades;

e conduct pre-blast and post-blast surveys at locations within 150 feet of the blasting
activity; and

e use excess rock from blasting to restore the right-of-way, placed as per landowner
agreements, or hauled offsite to an approved disposal site.

In addition, Mountain Valley’s General Blasting Plan requires the blasting contractor to
also prepare a site-specific blasting plan that includes site-specific details and blasting procedures.
Mountain Valley would investigate damage claims associated with blasting and would repair or
mitigate damage through agreements with landowners. See section 4.3.1 for a discussion of pre-
and post-construction testing of drinking water supplies. If any wells/springs or spring are
damaged from blasting activities Mountain Valley would repair or compensate the affected
landowner.

Equitrans Expansion Project

Equitrans does not anticipate that blasting would be needed to construct the EEP. About 1
mile of shallow bedrock exists along the EEP. Equitrans would use rock trenching machines, rock
saws, hydraulic rams, and jack hammerers to remove bedrock. Should blasting be required,
Equitrans would provide a blasting plan to the FERC for review and approval prior to any blasting
activities. Excess rock from blasting activities would be disposed of within the right-of-way as
approved by the landowner, or excess rock would be taken to an approved offsite landfill.

4.1.2.7 Paleontology

Mountain Valley Project

Although the discovery of a significant paleontological resource is unlikely, Mountain
Valley would train Els on how to respond to the discovery of a paleontological resource. Should
a significant paleontological resource be discovered during construction of the MVP, Mountain
Valley would follow the procedures provided in its Plan for Unanticipated Discovery of
Paleontological Resources. Mountain Valley would stop work and notify the WVGES or the
VADMME.

Equitrans Expansion Project

No fossil occurrence records were identified along the EEP pipeline routes. As such,
impacts on paleontological resources from the EEP are not anticipated.
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4.1.2.8 Jefferson National Forest
Seismicity

The MVP would cross the Jefferson National Forest within the GCSZ. The GCSZ is a
seismically active area known for small local seismic events and one historic quake that took place
in 1897 before modern seismic monitoring equipment but was estimated to be magnitude 5.8
(Bollinger et al., 1988).

There is potential for an earthquake to occur during the decades of operation and
maintenance of the MVP. As stated in section 4.1.2.4, the MVP would be able to withstand
probable seismic events that may be encountered in the project area. Specifically the MVP would
be designed according to 49 CFR 192 Subpart C, ASME B31.8-2014 Paragraph 840, and PRCI —
Guidelines for the Seismic Design and Assessment of Natural Gas and Liquid Hydrocarbon
Pipelines which includes procedures and guidelines for quantifying seismic hazards, pipeline
performance criteria, pipeline analysis procedures, and potential mitigation options with regards
to pipeline design.

Flooding and Other Stream Hazards

Flooding and other stream hazards can impact pipeline stream crossings. Hazards
including erosion of stream banks, movement of bedload, flooding, scour, aggradation,
degradation, channel shifting and relocation; debris flows, and streamside landslides. Some stream
channel changes are sudden and major due to a flood, landslide, or debris flow; some changes are
gradual and cumulative due to natural channel processes over decades and centuries. Streams
where flooding and other hazards are present are found along the pipeline route at Craig Creek; at
the tributaries to Craig Creek between MPs 218.8 and 219.2 and MPs 219.9 and 213.0; and at the
tributary to Kimballton Branch at MP 197.8. As discussed in section 4.1.2.3, aggregate sacks
would be used in potential flood zone areas to prevent buoyancy of the pipeline due to flooding or
soil liquefaction.

Karst Terrain

The USGS map Karst in the United States: a Digital Map Compilation and Database
suggests that there is potential for karst features to occur on the south side of Peters and Sinking
Creek Mountain as shown in figure 4.1-5 (Weary and Doctor, 2014). However, no karst features
were identified within these areas during Mountain Valley’s Karst Hazard Assessment.

Blasting

Mountain Valley has stated that only minimal blasting is expected for construction within
the Jefferson National Forest. As stated in section 4.1.2.7, Mountain Valley would comply with
all federal, state, and local regulations for blasting and has developed a General Blasting Plan
summarizing the measures that would be implemented during construction.
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Mines and Acid Producing Rocks

There are no known mines or acid producing rocks on the proposed pipeline route within
the Jefferson National Forest. If acid producing rocks are encountered, Mountain Valley would
coat the pipeline with a fusion bonded epoxy which would prevent any damage or deterioration of
the pipeline from acid rock drainage. Mountain Valley would also use specific mitigation
measures for acid producing bedrock as discussed in section 4.1.2.1.

Paleontology

Although the discovery of a significant paleontological resource is unlikely in the Jefferson
National Forest, Mountain Valley would train environmental inspectors on how to respond to the
discovery of a paleontological resource. Should a significant paleontological resource be
discovered during construction of the MVP, Mountain Valley would follow the procedures
provided in its Plan for Unanticipated Discovery of Paleontological Resources. Mountain Valley
would stop work and notify the FS and the VADMME or the WV Geologic and Economic Survey.
If a paleontological discovery is made within the Jefferson National Forest, the FS must make
certain that measures are implemented that comply with the Antiquities Act of 1906 and the
Paleontological Resources Preservation Act of 2009.

Landslides

Potential Project Effects

Natural landslides present a risk to public safety, infrastructure, and natural resources
within the Jefferson National Forest. During operation of the MVP, a landslide would have the
potential to damage sections of the pipeline.

Potential natural landslides in the project area include a variety of mass movements such
as debris slides, debris flow, rockslides, and slumps. Some landslides develop and move slowly
and cause damage progressively over a period of many years. Some landslides move rapidly, thus
causing sudden damage. Intense rainstorms are the most likely source for rapid landslides such as
debris flows. Debris flows (also referred to as mudslides, mudflows, or debris avalanches) are a
common type of fast-moving landslide that generally occurs during intense rainfall in mountainous
terrain. Strong earthquakes can also trigger landslides. The project is in the Pembroke Fault Zone,
a seismically active area. Strong earthquakes are relatively rare occurrences, but have the potential
to trigger shallow and deep-seated landslides over a wide area, and could damage the pipeline.

The pipeline route on south flank of Sinking Creek Mountain crosses one of the large
bedrock landslides mapped by Schultz (1993). These landslides occurred thousands of years ago.
The large bedrock landslides are enormous, massive blocks of bedrock that are unlikely to be
moved or destabilized as a result of the shallow excavations for the pipeline project. However,
this area would be further evaluated as part of Mountain Valleys Landslide Mitigation Plan.

Although many types of landslides occur throughout the southern Appalachian Highlands,
debris flow is the dominant landslide process in Virginia and North Carolina (Wooten et al., 2015).
Debris flows move rapidly downslope and are capable of damaging or destroying everything in
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their path. A typical debris flow pathway consists of an upper initiation site or source area, a main
path down a slope and then into and down a stream channel, and then a lower depositional area or
run out zone on an alluvial fan at the base of the mountain.

One overarching factor and driver of potential slope instability is the steepness of the slopes
along the construction right-of-way (slope angle or slope gradient or slope grade). Slope percent
classes (0-15 percent, 15-30 percent, greater than 30 percent) are used to indicate relative hazard
of cut-and-fill slope instability along the pipeline route on the Jefferson National Forest. Table
4.1.2-2 list by milepost the slopes between 15 percent and 30 percent and the slopes greater than
30 percent along the MVP pipeline route on the Jefferson National Forest.

TABLE 4.1.2-2
Steep Slopes along the MVP Pipeline Route
on the Jefferson National Forest
Start End Miles Grade Max Min Slope (%) Mountain Flank (N)orth or
MP MP Crossed (%) Slope (%) (S)outh
196.2 196.7 0.3 >30 42.6 16.3 N/S flank Peters Mtn.
196.7 196.9 0.2 15-30 -27.6 15.1 S flank Peters Mtn.
196.9 197.0 0.1 >30 42.8 16.0 S flank Peters Mtn.
197.0 197.1 0.1 15-30 -27.1 -15.6 S flank Peters Mtn.
197.2 197.3 0.1 >30 31.7 15.7 S flank Peters Mtn.
197.4 197.5 0.1 15-30 -25.5 -15.1 S flank Peters Mtn.
1975 197.8 0.3 >30 32.0 15.0 S flank Peters Mtn.
2185 218.6 0.1 >30 -64.9 -30.4 S flank Sinking Creek Mtn.
218.6 219.1 0.5 >30 535 15.9 S flank Sinking Creek Mtn.
219.8 2194 0.1 >30 -34.0 -17.7 N flank Brush Mtn.
219.9 220.0 0.1 >30 45.8 16.0 N flank Brush Mtn.
220.1 220.2 0.1 15-30 22.0 16.0 N flank Brush Mtn.
220.2 220.3 0.1 15-30 20.5 16.5 N flank Brush Mtn.
220.3 220.7 0.4 >30 445 16.3 N flank Brush Mtn.
Mtn. = Mountain

There is evidence of slope instability on both the north and south sides of Peters Mountain.
Potential landslide hazards are indicated by the CGV pipeline construction in 2014 on the Jefferson
National Forest about 5 miles southwest of the proposed MVP pipeline. The proposed MVP
pipeline is in a similar geologic setting on Peters Mountain as the CGV pipeline.

Topographic position can indicate the relative hazard risks of natural landslides to the MVP
pipeline within the Jefferson National Forest. Ridgeline or valley bottom would account for 2.0
miles of pipeline route crossed, while side slopes would account for the remaining 1.4 miles.
Ridgeline or valley bottom topographic position is associated with a lower relative hazard while
side slopes are associated with a higher relative hazard. For example, on the north flank of Brush
Mountain the entire length of the proposed pipeline route is on a ridge descending from the top to
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the base of the mountain. This ridge location avoids the many hollows on the north flank of Brush
Mountain.

In the southern Appalachian Highlands, historic debris flows have been noted in
association with steep slopes in hollows high on a mountain. Debris slides/debris flows source
areas that are a potential hazard to the MVP pipeline include: 1) steep colluvium-mantled side
slopes, such as the slopes along or upslope from the corridor between the ANST crossing and
Mystery Ridge in the Kimballton Branch watershed on Peters Mountain; and 2) steep colluvium-
mantled hollows or drainages, such the steep headwater slopes upstream from the corridor crossing
of intermittent stream on south flank of Sinking Creek Mountain.

There is a natural landslide hazard for debris flows to occur on the steep slopes in the
Kimballton Branch watershed. Construction of the MVP pipeline, especially in the area between
the ANST crossing and Mystery Ridge, would have two potential adverse effects on slope stability
hazards in this area. First, the construction modified slopes would alter the natural surface and
subsurface drainage in the areas of construction and in adjacent natural slopes along the pipeline.
Changes in surface and subsurface drainage could increase pre-existing landslide hazard potential
on natural slopes adjacent to the pipeline, and could create or contribute to failure of the natural
slopes adjacent to the pipeline, and trigger a Kimballton Branch debris flow.

Secondly, the change from intact natural slopes to fill slopes of disturbed material placed
on the steep slopes in this area would be a new and separate source for a potential Kimballton
Branch debris flow. Debris flows initiated high on a mountain have a “snowball effect” that
increases the debris flow volume and destructive power as it gouges downslope scraping off and
incorporating colluvium, weathered bedrock, trees, stream banks and bedload (Collins, 2008).
Construction of the MVP pipeline has the potential for these two types of adverse effects on slope
stability hazards, to varying degrees, at other locations along the proposed route on the Jefferson
National Forest.

The potential Kimballton Branch debris flow would be a risk to public safety and property
on non-federal land along Kimballton Branch down to the junction with Stony Creek. In addition
to the risks to public safety from the debris flow itself, the debris flow could damage the MVP
pipeline at the crossing of Kimballton Branch. Other infrastructure at risk from such a debris flow
event would be Forest Service Road 972 crossing of a Kimballton Creek. In a major debris flow,
the road crossing likely would be affected.

The construction and operation of the MVP (pipeline and related facilities such as access
roads) may result in unstable slopes that could result in cut slope failures or fill slope failures. Cut
slopes and fill slopes are discussed above in section 4.1.1.

Fill slopes, especially inadequately constructed and maintained fill slopes, are a potential
source of debris flows (Collins, 2008; Wooten et al., 2015). Based on the assessment by the FS,
the MVP (pipeline and related facilities such as access roads) could result in fill slope failures
which become debris flows that damage not only the pipeline corridor but also the slopes and
stream channels hundreds or thousands of feet downslope from the corridor.
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Cut slope or fill slope failures pose a risk to pipeline construction workers, the public, and
natural resources within the Jefferson National Forest. If cut slope or fill slope failures resulted in
a debris flow that traveled out of the pipeline corridor and downslope, it could result in
sedimentation into stream channels. Such debris flows could also pose a risk to public safety,
property, and infrastructure on and off the National Forest. Cut-and-fill slopes can be designed
for slope stability by taking into account slope percent and other engineering geology and
geotechnical engineering factors such as the orientation of the bedrock surface as well as geologic
structure.

Another key factor in slope stability of the project area is the geologic control and influence
of bedrock structure on mountain side slope stability. The south flank of Sinking Creek Mountain
is a dip slope where the sedimentary bedrock layers are tilted downslope. When excavation into a
dip slope removes support from the downslope tilted bedrock layers, the resulting cut slope may
be prone to rockfall and rockslides as well as failure of the colluvium overlying the bedrock. The
south flank of Peters Mountain also includes dip slopes, and the geology is complicated by thrust
faults crossing the south flank including the Mystery Ridge area. The north flanks of Brush
Mountain and Peters Mountain are anti-dip slopes (scarp slopes) which form steep slopes in a
direction opposite to the dip of sedimentary bedrock layers. Engineering geologic and
geotechnical engineering evaluations would consider these geologic structures for slope stability
design of cut slopes and fill slopes.

The location of much of the corridor on the Jefferson National Forest along ridges
perpendicular to slope contours is a preferred strategy for reducing the potential for natural
landslides to damage the pipeline, and for reducing potential for cut slope and fill slope failures.
However, even with this strategy on ridges, there remains the potential for fill slope instability on
steep-sloping ridges and narrow ridges such as above the 2,300-foot amsl elevation on the ridges
on the north flank of Brush Mountain. The fill slope failure hazard is increased when the corridor
is on side slopes rather than ridges, for example, on the side slope part of the corridor on the south
flank of Peters Mountain between the ANST crossing and Mystery Ridge, or the side slopes on
Sinking Creek Mountain. The CGV pipeline construction in 2014 that resulted in a 1) temporary
spoils failure creating a debris flow with a sediment path one-half downslope into drainage below
the corridor, and 2) restoration backfill failure on the Jefferson National Forest was on side slopes
rather than ridges.

Forest Service Road 972 (Pocahontas Road) on the south flank of Peters Creek Mountain
would be upgraded to improve access to MVP pipeline corridor. Construction has the potential to
improve some aspects of the road such as road drainage and culvert replacement. However, the
excavation for road widening to accommodate transport of large construction equipment has the
potential to adversely affect stability of cut slopes and fill slopes. Slope percent classes 0-15
percent (1 mile would be crossed), 15-30 percent (3.8 miles would be crossed), and greater that 30
percent (1.4 miles would crossed) are used to indicate relative slope stability hazard along the 6.15
miles of Forest Service Road 972.

In addition, construction of the MVP would alter the natural surface and subsurface
drainage in the areas of construction and in adjacent natural slopes along the pipeline and access
roads. Changes in surface and subsurface drainage could increase pre-existing landslide hazard
potential on natural slopes adjacent to the pipeline and access roads, and could create or contribute
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to failure of the natural slopes adjacent to the pipeline and access roads. The effect of seeps and
drainage and the potential for landslides is further discussed in section 4.1.1 above.

Considering risks more generally along proposed pipeline route on the Jefferson National
Forest, there are short-term and long-term risks. During construction, large volumes of excavated
materials would be placed in temporary spoil piles or temporary storage areas and would be
vulnerable to slope failures, including debris flows, triggered by rainstorms.

FS indicates that one of the challenges for slope stability of the MVP on the Jefferson
National Forest would be the management, control and storage of the excavated material (loose,
fragmented bedrock and soil, silt, sand, boulders and other unconsolidated material), especially
the temporary spoils during construction and the restoration backfill after construction.

Upon the completion of construction, Mountain Valley would restore the disturbed area to
the original contours to the extent possible (restoration backfill). Based on the assessment by the
FS, the end result is that the pipeline corridor would contain long fill slopes extending hundreds
or thousands of feet downslope and would have a potential for fill slope failures triggered by
rainstorms during the decades of pipeline operation and maintenance and beyond. This potential
includes the potential that some fill slope failures could result in debris flows. The risk to public
safety, resources, and infrastructure would be long-term risks. In addition, project-induced slope
failures in the pipeline corridor could damage the pipeline.

Measures to Reduce or Mitigate Impacts

As discussed in section 4.1.2.4, construction and operation of the MVP could result in
alterations to geologic conditions affecting steep slope stability. Mountain Valley has developed
an updated Landslide Mitigation Plan that includes the results of field inspections conducted in
steep slope areas by a geotechnical engineer and which outlines the characteristics of the inspected
slip prone areas, potential mitigation measures, including the use of thicker-walled pipe in slip
prone areas. Table 4.1.2-1 above summarizes the intervals for inspections that Mountain Valley
would conduct during operation of the pipeline. Mountain Valley would also monitor for potential
rock block slides along the southeast slopes of Peters Mountain, Sinking Creek Mountain, and
Brush Mountain by using LiDAR to evaluate slope characteristics and potential movement (see
section 4.1.2.4).

On December 22, 2016, Mountain Valley filed its Site-Specific Design of Stabilization
Measures in Selected High-Hazard Portions of the Route of the Proposed Mountain Valley
Pipeline Project in Jefferson National Forest, based on field inspections as well as slope stability
and pipeline integrity analysis. During construction, Mountain Valley would deploy a landslide
inspection team to identify geohazards and to develop mitigation schemes using landslide
mitigation typical drawings developed for the project. However, if subsurface conditions are not
conducive to the use of these typical mitigation schemes, additional mitigation would be developed
for specific site conditions found.

Mitigation measures for project-induced landslide hazards and natural landslide hazards
are discussed in section 4.1.2.4 above. The mitigation measures are based on engineering geology
and geotechnical engineering, and go far beyond surface erosion and sediment control, soil
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stabilization and revegetation which all are beneficial to slope stability and are part of the
mitigation measures. Based on the assessment by the FS, general surface erosion and sediment
control, soil stabilization, and revegetation would be insufficient to deal with the deep-seated
conditions of slope stability and project-induced landslide hazards (cut-and-fill slope failures).

Mitigation measures would reduce but not eliminate the potential project-induced landslide
hazards. Staff of the FS conclude that restoring a slope to original contour is not restoring a slope
to original condition, though it may appear so and create a false sense of security. Further, FS staff
believe that the MVP on steep slopes could result in permanent, irreversible alterations of geologic
conditions affecting slope stability such as changes in the quantity, spatial distribution, and mass
strength properties of unconsolidated materials overlying bedrock; excavating and remolding
intact colluvium, residuum and bedrock and placing the material back on the slope as fill;
temporary cuts for work space creating a potential slip surface for failure of overlying restoration
fill; changes in surface and subsurface drainage; excavating bedrock and replacing it with fill and
thus increasing the depth and quantity of unconsolidated materials overlying bedrock when the site
is restored to original contour. A key mitigation measure would be a long-term monitoring plan
with periodic inspections to detect early-warning signs of cut-and-fill slope instability that could
progress to massive slope failure.

In areas of steep slopes and potential landslides, Mountain Valley would staff geotechnical
personnel during construction to prescribe mitigation for hazards that may arise, and would employ
site drainage, sediment and erosion control BMPs as needed to control water flow in the working
area. Minor field route modifications to the pipeline route would be made if needed to maximize
slope stability. Generally, landslide mitigation during pipeline construction and right-of-way
reclamation would depend heavily on the installation of appropriate drainage and erosion control
measures. Mountain Valley has also provided an updated Landslide Mitigation Plan that includes
the results of field inspections conducted in steep slopes, slope evaluations, a discussion of red
shale bedrock prone to landslides, outlines potential mitigation measures, maintenance and
monitoring measures, sidehill construction procedures, site-specific discussion of hazards and
mitigation for Peters Mountain, Sinking Creek Mountain, Brush Mountain, and the potential for
debris flow along Kimballton Branch, and has provided site-specific design and stabilization
measures in high-hazard portions of the route through the Jefferson National Forrest (see section
4.1.2-9). The updated Landslide Mitigation Plan and landslide mitigation measures including
post-construction LiIDAR monitoring for landslide prone areas in the Jefferson National Forest are
discussed in detail above in section 4.1.2.

4.1.3 Conclusion

The MVP and EEP would traverse a range of geologic conditions and resources, including
karst sensitive areas. We conclude that constructing and operating MVP and EEP facilities in
accordance with its Mining Area Construction Plan (MVP), Mine Subsidence Plan (EEP), Acid
Forming Materials Mitigation Plan (MVP), and Plan for Unanticipated Discovery of
Paleontological Resources (MVP), would not result in a significant impact on mines, mineral
resources, acid producing rocks, or paleontological resources.

To reduce the potential for seismic activity to affect its pipeline, Mountain Valley has
committed to using thicker Class 2 pipe at specific locations. Mountain Valley would reduce the
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potential for impacts from landslide by following the measures outlined in its Landslide Mitigation
Plan and Equitrans would employ the measures outlines in the its Landslide Mitigation Plan.
Adherence to the Applicants’ plans and our recommendations would effectively mitigate impacts
from seismicity and landslides.

Mountain Valley would implement the measures outlined in its Karst Mitigation Plan to
reduce the potential for subsidence when crossing karst terrain. With the implementation of the
Applicants’ BMPs, as well as our additional recommendations regarding karst topography and
mines, we conclude that impacts on geological resources would be adequately minimized.
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4.2 SOILS

4.2.1 Affected Environment

The soils crossed by the MVP and the EEP were identified and assessed using various data
sources including the publically available SSURGO database. The SSURGO database is a digital
version of the original county soil surveys developed by the USDA and the NRCS for use with
GIS (USDA, 2015a). It provides the most detailed level of soils information for general natural
resource planning and management. The attribute data within the SSURGO database provide the
proportionate extent of the component soils and their properties for each soil map unit allowing
for an evaluation of potential hazards and soil limitations along the MVP and EEP. The publically
available SSURGO data adequately characterized soils and their associated limitations along the
proposed MVP and EEP. The MVP would cross 357 different soil map units in Virginia and West
Virginia, primarily loams that have a wide variety of characteristics. The EEP pipeline segments
would cross 40 soil types, the majority of which are loams having a variety of characteristics.
Appendix N identifies by milepost the specific soil units that would be crossed.

4.2.1.1 Soil Limitations

Several soil characteristics have the potential to affect, or be affected by, construction and
operation of the projects. These soil limitations include erosion potential, prime farmlands, hydric
soils, compaction prone soils, rocky/droughty soils, and poor revegetation potential.

Table 4.2.1-1 lists soil limitations for the MVP while table 4.2.1-2 lists soil limitations for
the EEP. The analysis in this EIS is based on the content presented in Mountain Valley’s!® and
Equitrans’ summary soil impact tables.?

Soil limitations for the Jefferson National Forest lands are discussed in section 4.2.1.5.

Erosion Potential

Erosion is a continuing natural process that can be accelerated by human disturbance.
Factors such as soil texture, structure, slope, vegetation cover, rainfall intensity, and wind intensity
can influence the degree of erosion. Soils most susceptible to erosion by water are typified by bare
or sparse vegetation cover, non-cohesive soil particles with low infiltration rates, and moderate to
steep slopes. Soils typically more resistant to erosion by water include those that occupy low relief
areas, are well-vegetated, and have high infiltration capacity and internal permeability. Wind
erosion processes are less affected by slope angles than water erosion processes. Wind-induced
erosion often occurs on dry soil where vegetation cover is sparse and strong winds are prevalent.

19 Attachment RR7-2 Soil Impacts for the MVP pipeline project filed on July 18, 2016, in Docket No. CP16-10-
000 (accession number 20160718-5161).

20 Attachment 7-1 filed on July 14, 2016, in Docket No. CP16-13-000 (accession number 20160714-5016).
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TABLE 4.2.1-1

Soil Limitations along the Mountain Valley Project (in Acres)

Water Erosion Wind Erosion Compaction Stony/Rocky Revegetation Poor Drainage
Potential a/ Potential b/ Prime Farmland ¢/  Hydric Soils d/ Potential e/ Soils {/ Potential g/ Potential h/
Facility Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp
Pipeline Right-of- - 3,717.0 - 0 - 1,916.8 - 82.3 - 245 - 1,245.2 - 247.4 - 31.3
Way
Meter Stations 2.4 14.7 0 4.7 43.6 2.9 0 0 0
Compressor 12.4 79.9 0 0 15.9 64.1 1.6 0 0 3.2 26.8 0 0 0 1.6
Stations
Yards 0 55.9 0 0 118.6 0 64.3 0 9 0 0 0 4.6 0 34.6
Temporary and 189.2 732.1 0 78.4 286.1 19.9 61.8 2.7 17.9 100.3 354.8 9.8 38 114 27.7
Permanent
Access Roads
Additional 0 450.7 0 0 0 393 0 66.9 0 26.0 0 154 0 317 0 16.3
Temporary
Workspace
Cathodic 0 2.9 0 0 0 7.0 0 3.7 0 1.3 0 0.3 0 0.5 0 11
Protection Areas
Subtotal 204 5,053.2 0 0 99.0 2,829.2 20.9 283.5 2.7 78.7 103.5 1,781.1 9.8 322.2 114 112.6
Project Total i/ 5,053.2 0 2,829.2 283.5 78.7 1,781.1 322.2 112.6

Source: USDA, 2016d
Note: Totals may not sum correctly due to rounding.

b/ Areas identified as highly wind erodible soils have a wind erodibility index of 1 or 2 as determined by SSURGO.
c/ Areas identified as prime farmland are identified as lands that meet the “all prime farmland” or “farmland of statewide and local importance” criteria as determined by NRCS,

SSURGO.

d/ Areas identified to have a hydric rating include the “all” and “partial” criteria as determined by SSURGO.

a/ Areas identified as highly water erodible soils are ranked as “very severe” or “severe” by SSURGO erosion hazard (Off-Road, Off-Trail) criteria.

el Areas identified to have a severe compaction potential are limited to silt loam or finer based on patrticle size and ranked “somewhat poor,” “poor,” and “very poor” drainage as
determined by SSURGO.

f/  Areas identified to have stony/rocky soils are soils that as determined by SSURGO include stone, rocky, or cobbles in the soil name (does not include rock outcrops).

a/  Areas identified to have poor revegetation potential are lands that have a Capability Class 3 or greater, a low available water capacity and slopes greater than 8 percent as
determined by SSURGO.

il Temporary and total acreages include the subset of temporary that would be permanent acreage.

h/  Areas identified to have poor drainage potential are ranked as “poor” or “very poor” as determined by SSURGO.
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TABLE 4.2.1-2

Soil Limitations along the Equitrans Expansion Project in Acres a/

Farmland of

Water Erosion Wind Erosion Prime Farmland Statewide Compaction Stony / Rocky Revegetation Poor Drainage
Potential c/ Potential d/ el Importance e/ Potential f/ Soils e/ Potential g/ Potential e/
Facility b/ Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp
H-305 Pipeline 0.6 1.8 0.0 0.0 0.0 0.0 0.6 1.8 0.7 3.9 0.0 0.0 0.7 3.9 0.0 0.0
H-316 Pipeline 11.2 335 0.0 0.0 3.1 10.5 3.8 8.6 10.1 27.8 0.3 0.5 12.9 53.2 0.3 0.5
H-318 Pipeline 17.6 89.4 0.0 0.0 4.9 13.6 6.3 38.1 10.2 84.8 6.1 10.4 5.6 96.2 0.3 0.5
H-319 Pipeline 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.8 0.0 0.0 0.6 0.8 0.0 0.0 0.0 0.0
H-158/M-80 2.9 5.6 0.0 0.0 0.7 0.8 15 1.8 0.9 7.0 0.0 0.3 5.7 7.7 0.0 0.0
Pipelines
Pratt Compressor 15 0.0 0.0 0.0 6.0 0.0 0.1 0.0 6.0 0.0 0.0 0.0 15 0.0 0.0 0.0
Station
Redhook 9.2 18.7 0.0 0.0 7.1 8.3 1.9 6.9 7.2 3.4 0.0 0.0 6.5 17.2 0.0 0.0
Compressor
Station
Webster 0.0 0.0 0.0 0.0 0.0 0.0 0.8 34 0.0 0.0 0.8 34 0.0 0.0 0.0 0.0
Interconnect
Mobley Tap Site 0.0 0.0 0.0 0.0 0.0 0.0 0.5 2.7 0.0 0.0 0.5 2.7 0.0 0.0 0.0 0.0
(H-306)
Applegate L/R Site 0.4 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.4 0.0 0.0 0.0
Hartson L/R Site 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
(H-148)
H-302 Tap L/R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Site
Subtotal 43.4 149.1 0.0 0.0 221 33.2 16.1 64.2 355 127.0 8.4 18.2 334 178.0 0.5 1.1
Total Acres 192.5 0.0 55.3 80.3 162.4 26.5 2115 1.6
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TABLE 4.2.1-2 (continued)

Soil Limitations along the Equitrans Expansion Project in Acres a/

Source: USDA, 2015a; 2015b
Note: The values in each row do not necessarily add up to the total acreage for each facility, because of minor rounding.

al
bl
ol

dl
el
fl

ol

The soil limitation impacts presented are the total impacts due to construction and operation of the EEP.

The list of facilities includes the associated access roads, additional temporary workspaces, yards, and staging areas in the acreage calculations for each facility.

Based on K factor for the whole soil (Kw), the representative slope, and the non-irrigated land capability rating; a Kw rating of “moderate” was elevated to “high” when associated with
steep slopes and when the Non-irrigated Capability Subclass included an “e,” which indicates that erosion is a potential hazard for the soil type.

Based on the Wind Erodibility Group scale; soils with a rating of 1 to 4 were ranked with a high potential for erosion due to wind.

As designated by the NRCS.

Based on 1) soils with poor drainage (somewhat poorly drained to poorly drained), 2) a high clay content (greater than 20 percent), or 3) a surface soil texture characterized as sandy
clay loam or dominated by finer particles.

Based on soils 1) that have a surface texture of sandy loam or coarser, 2) are somewhat excessively drained to excessively drained, 3) have slopes greater than 15 percent, or 4) have
severe limitations (i.e., a Non-irrigated Capability Class of 3 or higher).




Soils were considered to be prone to erosion if soils were ranked as severe or very severe
by SSURGO erosion hazard criteria. Soils are considered to be prone to wind erosion if they have
a wind erodibility group of 1 or 2 as presented by SSURGO (USDA, 2015a).

Mountain Valley Project

Construction of the MVP pipeline and ATWS would disturb about 4,168 acres of soils that
are classified as having the potential for severe water erosion. None of the soils that would be
disturbed by construction of the MVP are prone to erosion by wind.

Aboveground facilities (meter stations, compressor stations, and cathodic protection areas)
associated with the MVP would affect about 98 acres of soils that have a high potential to be
eroded by water. The majority of soils (732 acres) with a high potential for erosion, not part of
the pipeline right-of-way, would be associated with construction or modification of access roads.

Equitrans Expansion Project

Construction of the EEP would affect about 193 acres of soils rated as being prone to
erosion by water of which 149 would be restored following construction. Construction of the
Redhook Compressor Station would impact about 28 acres of soils prone to erosion by water.
None of the soils that would be affected by the EEP have the potential to be eroded by wind.

Prime Farmlands

The USDA (2015b) defines prime farmland as “land that has the best combination of
physical and chemical characteristics for producing food, feed, fiber, and oilseed crops.” This
designation includes cultivated land and pasture, or other lands that are either used for food or fiber
crops, or are available for these uses. Developed land and open water cannot be designated as
prime farmland. Prime farmland typically contains few or no rocks, is permeable to water and air,
is not excessively erodible or saturated with water for long periods, and is not subject to frequent
or prolonged flooding during the growing season. Soils that do not meet the above criteria may
be considered prime farmland if the limiting factor is mitigated (e.g., by draining or irrigating).

The NRCS also recognizes unique farmlands and farmlands of statewide importance.
Unique farmlands are defined as lands other than prime farmland that are used for production of
specific high value food and fiber crops. Unique farmlands have the special combination of soil
quality, location, growing season, and moisture supply needed to economically produce sustained
high quality or high yields of specific crops when treated and managed according to acceptable
farming methods. Farmland of statewide importance is similar to prime farmland but with minor
differences such as greater slopes or less ability to store soil moisture.

Mountain Valley Project

Construction of the MVP pipeline and ATWS would disturb about 2,310 acres of prime
farmland or farmland of statewide importance. Aboveground facilities associated with the MVP
would affect about 115 acres of prime farmland soils. Additionally access roads and yards would
disturb about 405 acres of farmland soils. The locations of prime farmland and farmland of
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statewide importance crossed by the proposed pipeline are listed in appendix N. Orchards,
specialty crop farms, and organic farms are discussed in section 4.8.

Equitrans Expansion Project

Construction of the EEP would affect a total of 136 acres of prime farmland and farmland
of statewide importance combined. Of this, about 38 acres of farmland soils would be disturbed
at aboveground facilities.

Compaction Prone Soils

Soil compaction modifies the structure and reduces the porosity and moisture-holding
capacity of soils. The degree of potential compaction was evaluated based on the soil texture and
drainage class of the soils crossed by the projects. Compaction is typically of concern when the
moisture content of the soils is high such as in hydric soils or during precipitation events.

Mountain Valley Project

Construction of the MVP pipeline and ATWS would impact a total of about 51 acres of
soils considered to have a high potential for compaction. In addition, another 27 acres of soils
prone to compaction would be affected by use of yards and access roads. Aboveground facilities
would disturb 1 acre of soils prone to compaction.

Equitrans Expansion Project

The EEP would affect about 162 acres of soils considered to be prone to compaction. At
the aboveground facilities, about 17 acres of compactible soils would be permanently affected by
construction and operation of the EEP.

Stony or Rocky Soils

Soils with textural classifications including stony, cobbly, gravelly, shale, slate, and
droughty in any layer, or with stones larger than 3 inches in the surface layer in greater than 15
percent of the area may be characterized as stony, rocky, or droughty soils. Typically, stony-rocky
soils do not hold water well and exhibit a low revegetation potential due to low water content and
higher seed mortality. Potential impacts from stony-rocky soils would be minimized on
agricultural lands through the removal of rock fragments brought to the surface during
construction. Topsoil removed from the trench line would be segregated and stockpiled during
construction activities in non-saturated wetlands, croplands, pastures, hayfields, and in areas
requested by the landowner. In residential areas, replacement soil may be used instead of topsoil
segregation methods.

Mountain Valley Project

Construction of the MVP pipeline, including the right-of-way and ATWS, would affect
about 1,399 acres of soils considered to be stony/rocky. Aboveground facilities associated with
the MVP would affect 27 acres of soils considered to be stony/rocky. Access roads associated
with the MVP would affect another 355 acres of stony/rocky soils.
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Equitrans Expansion Project

The EEP would affect about 27 acres of rocky soils. Of this, about 7 acres of rocky soils
would be affected at the aboveground facilities.

Poor Revegetation Potential

The revegetation potential of soils is based on the surface texture, drainage class, slope,
and any severe limitations. Some soils have characteristics that cause a high seed mortality. These
areas may need additional management, such as additional seeding or soil additives, and may be
difficult to revegetate. The clearing and grading of soils with poor revegetation potential could
result in a lack of adequate vegetation following construction and restoration of the right-of-way,
which could lead to increased erosion, a reduction in wildlife habitat, and adverse visual impacts.

Mountain Valley Project

Construction of the MVP pipeline and ATWS would affect about 279 acres of soils
classified as having poor revegetation potential. Aboveground facilities would only affect 0.5 acre
of soils with poor revegetation potential. Access roads and yards associated with the MVP would
disturb 43 acres of poor revegetation prone soils.

Equitrans Expansion Project

Construction of the EEP would disturb about 211 acres of soils classified as having poor
revegetation potential. The majority of the soils with poor revegetation potential (168 acres) would
be located along the H-316 and H-318 pipelines.

Poor Drainage Potential

The drainage potential is the degree, frequency, and duration of wetness for a given soil.
Soils that are considered to be well drained do not hold water well for extensive periods during the
growing season, will not pond, and dry quickly. Poorly drained soils are usually associated with
high groundwater, will remain soggy, and do not conduct water well. Poorly drained soils are
more likely to be compacted and are more prone to rutting than well-drained soils.

Mountain Valley Project

Construction of the MVP pipeline and ATWS would affect about 48 acres of soils
classified as having poor drainage potential. Aboveground facilities associated with the MVP
would disturb about 3 acres of soil with poor drainage potential. Access roads and yards associated
with the MVP would disturb 62 acres of poor drainage prone soils.

Equitrans Expansion Project

Construction of the EEP would disturb about 2 acre of soils classified as having poor
drainage potential, all of which would be located along the H-316 and H-318 pipelines.

4-79 Soils




4.2.1.2 Contaminated Soils
Mountain Valley Project

As discussed in section 4.3.1.1, Mountain Valley searched the EPA’s Facility Registry
System database, as well as the WVDEP and the VADEQ databases and identified 4 sites of
potential contamination concern and 41 brine pits in proximity to the MVP. Mountain Valley has
prepared an Unanticipated Discovery of Contamination Plan, which would be used in the event
that unknown areas of contaminated soils are encountered during construction of the MVP.

Equitrans Expansion Project

No known contaminated soils have been identified in proximity to the EEP.

4.2.1.3 Ground Heaving

Ground heaving is the uplifting of soil, typically based on the development and growth of
ice lenses underneath the upper soil layer. Ground heaving or frost heaving is based on soil
saturation, soil characteristics, and freezing temperatures.

The projects would be buried below the frost line, and the likelihood of frost affecting soils
completely surrounding the buried pipelines is low. According to NOAA (1978), frost depths in
the MVP area are between 20 and 30 inches, and maximum frost depths in the areas of the EEP
would range from 30 to 38 inches. Additionally, the ground surrounding the buried pipeline would
be warmed by natural gas flow in the winter further preventing ice formation. Ground heaving
has the potential to cause creep, which is the extremely slow, gravity-driven movement of soil due
to the freeze-thaw cycle. The impact of creep and the freeze-thaw cycles on landslides is discussed
in section 4.1. Signs of creep include pistol grip trees and tilted posts or poles. Due to the slow
nature and minimal amount of movement associated with creep, inspections of the project post-
construction would allow for areas of creep to be identified and remediated. Based on these
circumstances the risk of ground heaving and associated potential impacts on or from a pipeline,
from freeze-thaw action is low.

4.2.1.4 Slip-Prone Soils

Based on comments from the WVDEP slip-prone soils were evaluated. Slip-prone soils
include the Gilpin-Peabody complex, 35 to 70 percent slopes, Carbo, Faywood, Frederick,
Nolichucky, Poplimento, and Sequoia soils are considered to be slip-prone. Any soil complex in
which the above soils were included in the name was counted as being a slip-prone soil.

4.2.1.5 Jefferson National Forest

The MVP would cross fifteen different soil types in the Jefferson National Forest, all of
which are considered sandy loams and are well drained. Table 4.2.1-3 identifies that soils that
would be crossed within the Jefferson National Forest and their limitations. Soil mapping, by the
NRCS, for the Jefferson National Forest was completed by revi