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Executive Summary

The purpose of this Biological Assessment (BA) is to evaluate the effects to the Indiana
(Myotis sodalis) and northern long-eared bat (Myotis septentrionalis), Roanoke
logperch (Percina rex), James spinymussel (Pleurobema collina), clubshell
(Pleurobema clava), snuffbox (Epioblasma triquetra), northeastern bulrush (Scirpus
ancistrochaetus), running buffalo clover (Trifolium stoloniferum), shale barren rock
cress (Arabis serotina), small whorled pogonia (Isofria medeoloides), smooth
coneflower (Echinaceae laevigata), and Virginia spiraea (Spiraea virginiana) resulting
from development of the Mountain Valley Pipeline Project (Project) in 17 counties
through West Virginia and Virginia. This BA has been prepared by Environmental
Solutions & Innovations (ESI) on behalf of the Project proponent (Mountain Valley
Pipeline, LLC [MVP]) at the direction of the Federal Energy Regulatory Commission
(FERC) and will be submitted to the U.S. Fish and Wildlife Service (USFWS) in
compliance with requirements of Section 7 of the Endangered Species Act of 1973
(ESA; 16 USC 1536[c], 50 CFR 402.12[f] and 402.14[c]), and in conjunction with
requests for authorization from the FERC to grant a Certificate of Public Convenience
and Necessity pursuant to Section 7(c) of the Natural Gas Act of 1938 (NGA).

MVP proposes to develop an approximately 488.3-kilometer (303.4-mi), 106.7-
centimeter (42-in) diameter natural gas pipeline. It will extend from the existing
Equitrans, L.P. transmission system and other natural gas facilities in Wetzel County,
West Virginia to the existing Transcontinental Gas Pipe Line Company, LLC’s
(Transco) Zone 5 compressor station 165 in Pittsylvania County, Virginia. The Project
is being proposed to provide timely, cost-effective access to the growing demand for
natural gas for use by local distribution companies (LDCs), industrial users, and power
generation in the Mid-Atlantic and southeastern markets, as well as potential markets
in the Appalachian region. This BA includes information regarding the construction,
operation, and maintenance of the Project.

The Project location is within the range of the federally endangered Indiana bat and
federally threatened northern long-eared bat. Furthermore, the Project traverses
multiple protective capture, roost, and hibernacula buffers associated with both
species. Because the Project is in a forested landscape, impacts to woodlands during
construction are unavoidable. As currently designed, the Project will permanently
remove approximately 646.8 hectares (1,598.3 ac) of forested habitat with potential to
contain trees 27.6 centimeters (3 in) in diameter at breast height (dbh) from the Project
Area during construction. Consultation with the USFWS further specified that clearing
of any trees 27.6 centimeters (3 in) dbh between April 1 and November 15 would
require formal consultation under Section 7 of the ESA between the USFWS and FERC
due to the known occurrences of Indiana bats. Furthermore, removing known northern
long-eared bat maternity roosts and any trees within 45.7 meters (150 ft) of those
roosts is prohibited between June 1 and July 31 according to the final 4(d) rule
published January 14, 2016.
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The proposed Project traverses a large portion of the Roanoke River basin within the
geographic distribution of the federally endangered Roanoke logperch. Within the
basin, the Project crosses a total of 38 perennial streams with potential to support
populations of Roanoke logperch. Of these, USFWS requested assumed presence of
Roanoke logperch at any crossing of the North Fork Roanoke, Roanoke, and Pigg
rivers (n=5), as the streams are known to currently support populations of this species.
The remaining 33 stream crossings were assessed to determine habitat suitability or
potential presence for Roanoke logperch populations.

The proposed Project also crosses numerous perennial streams that support
populations of state and federally protected freshwater mussels. In West Virginia, the
Project traverses Leading Creek and Little Kanawha River that potentially support
federally endangered clubshell and snuffbox mussels. However, given the lack of
critical habitat, lack of known occurrences, and probable absence in the vicinity of the
Project, clubshell and snuffbox mussels were excluded from further analysis. In
Virginia, the Project will cross Craig Creek which supports known populations of the
federally endangered James spinymussel.

In addition to these animal species, the Project is also within the distribution range of
six federally-listed plant species. These include plants adapted to wetlands and
streams (northeastern bulrush and Virginia spiraea), open forests (small whorled
pogonia), upland open habitats (running buffalo clover and smooth coneflower), and
shale barrens (shale barren rock cress).

To address potential effects of the Project on federally listed species, ESI was
contracted by Tetra Tech on behalf of MVP to complete mist net, winter hibernacula,
and detailed summer habitat assessment surveys for the Indiana and northern long-
eared bat within the Project Area, qualitative stream assessments for the Roanoke
logperch and presence/absence stream surveys for mussels, as well as habitat
assessments and surveys for plants.

ESI conducted mist net surveys for bats at 338 net sites (1,953 complete and 426
partial net nights) from May 15 to August 15, 2015 and 3 net sites (6 complete and 6
partial net nights) from May 15 to May 26, 2016. A total of 1,476 bats representing nine
species was captured: 763 big brown bats (Eptesicus fuscus), 538 eastern red bats
(Lasiurus borealis), 74 northern long-eared bats, 38 silver-haired bats (Lasionycteris
noctivagans), 24 eastern small-footed bats (Myotis leibii), 16 tri-colored bats
(Perimyotis subflavus), 10 eastern hoary bats (Lasiurus cinereus), 10 evening bats
(Nycticeius humeralis), and 3 little brown bats (Myotis lucifugus). No federally
endangered Indiana bats were captured.

Radio transmitters were attached to 56 (six lactating, eight post-lactating, and four non-
reproductive adult females, twenty-two adult males, nine juvenile females, and seven
juvenile males) northern long-eared bats. Forty-three radio-tagged northern long-eared
bats were tracked to 69 diurnal roosts. One tagged bat was never tracked due to
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transmitter failure on the first day, and 12 tagged bats were never located during
telemetry studies. Emergence counts were conducted at all roosts for a minimum of
two counts per tree. Two hundred sixty-seven emerging bats were recorded over 145
observation-nights. The greatest number of bats emerging from a single roost on a
single night consisted of 40 individuals.

Searches for underground voids to identify suitable winter habitat for the Indiana and
northern long-eared bat in the Project Area occurred from November 2014 to October
2016. Forty-one previously undocumented voids and seven known caves were
observed during field efforts. Of these, 20 were determined potentially suitable for
hibernating bats. Four potentially suitable portals found in West Virginia were sampled
using harp traps between September 25 and October 22, 2015. One northern long-
eared bat was captured at a portal in Braxton County during these efforts. No bats
were captured at the other three portals sampled in West Virginia. One suitable portal
in Virginia was sampled using a harp trap on September 29 and October 20, 2015, but
no bats were captured during this effort. One known cave in Virginia, Overlooked Cave,
and two unknown caves were sampled using a harp trap on April 17-21, 2016 and
September 27 to October 4, 2016, respectively. No bats were captured during these
efforts. Presence has been assumed in the remaining potentially suitable, known, and
previously undocumented portals in West Virginia and Virginia as land access
prevented sampling in Virginia and spring sampling efforts are not accepted in West
Virginia.

In addition, an evaluation of summer habitat suitability for the Indiana and northern
long-eared bat in the Project Area was completed from February 10 to November 22,
2015. Over one- third of the delineated summer habitat patches identified had no
roosting potential for Indiana bat (n= 343) and northern long-eared bat (n= 314). Fifty-
five habitat patches were ranked as having high roosting potential for the Indiana bat
and 137 patches were ranked as high roosting potential for the northern long-eared
bat. The majority of potential roost trees ranked as low for Indiana (n= 5,084) and
moderate for northern long-eared bats (n= 5,344). Of the 10,978 potential roost trees,
986 (9.0%) ranked as high potential for the Indiana bat and 3,203 for the northern
long-eared bat (29.2%). Approximately one-third (n= 265) of habitat patches
identified had high foraging potential for northern long-eared bats and 21.8 percent (n
= 200) of patches had high foraging for Indiana bats.

Indiana bats were not captured during mist-net surveys, but it is assumed the species
occupies summer habitat from Project milepost 0 to 10.3 in association with the capture

completed due to land access permissions (e.g., portals outside the limits of
disturbance [LOD] but within the Action Area for the Project) or incomplete sampling
events. Based on the results from the effects analysis, it is expected that 177 and 4
individuals will be harassed and harm, respectively, during construction and operation
of the Project. Thus, the Project May Effect — Is Likely to Ad-versely Affect the
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Indiana bat. This determination constitutes a take under ESA and will thus require an
Incidental Take Statement (ITS) from USFWS.

Results of summer mist net and harp trap surveys confirm presence of northern long-
eared bats within the Project Area. MVP will avoid take of adults and non-volant young
by suspending tree clearing activities during June 1 through July 31. However,
individuals present during hibernation, spring staging, and autumn swarming may be
harmed or harassed during Project development. Results from the effects analysis
demonstrated the potential to harass and harm 225 and 3 northern long-eared bats,
respectively, during Project construction or operations. Thus, the Project May Affect —
Is Likely to Adversely Affect the northern long-eared bat, which constitutes a take
under ESA and will thus require an ITS from USFWS.

In accordance with the recommendations from the USFWS, ESI completed a desktop
review and analysis as well as in situ qualitative habitat assessments to determine
habitat suitability or potential presence of Roanoke logperch populations. Thirty-eight
stream crossings were identified and assessed for potentially suitable habitat and
presumed presence. Five stream were determined suitable with assumed presence
based on agency correspondence. Two stream crossings were deemed unsuitable
based on geographic features prohibiting colonization or desktop analyses. In situ
habitat assessments were completed at the remaining 33 stream crossings from April
2015 to May 2016. Based on in situ assessments and USFWS correspondence, 9 of
33 streams had potential habitat capable of supporting Roanoke logperch. Thus,
combined with the areas identified by the USFWS, 14 stream crossings were
designated as having the potential to host Roanoke logperch.

Collectively throughout the Roanoke River basin, it is estimated that Project activities
could potentially harass 10,182 Roanoke logperch individuals and harm 27 individuals
of all age classes. The majority of individuals (99 %) are harassed via temporary
augmented sediment loading rates that enter into waterways as a result of construction
activities. Harm estimates are from 12 stream crossings, with harm estimates for
Young of Year (YOY) and Age 1+ of one individual for each age category at each
crossing with the exception of the Roanoke River where four Age-1+ individuals are
expected to be harmed. Harm estimates are derived from individuals that may be
inadvertently injured or killed during depletion fish surveys. Because take of individuals
is predicted, the Project May Affect — Is Likel-y to Adversely Affect Roanoke
logperch. This determination constitutes a take under ESA and will thus require an ITS
from USFWS.

Surveys for the presence of freshwater mussels were completed within acceptable
mussel survey field seasons from July 2015 to September 2016 in West Virginia and
Virginia. Streams traversed in West Virginia, identified within the West Virginia Mussel
Survey Protocol (WVMSP), and with upstream drainages greater than 25.9 square
kilometers (10 mi?) were surveyed for the presence of freshwater mussels. Mussel
surveys were successfully completed at nine Group 1 stream crossings and three
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Group 2 stream crossings. No federally endangered mussels were encountered during
these survey efforts, but live, non-listed mussel species were observed in Sand Fork,
Little Kanawha River (access road), and Greenbrier River. One stream crossing,
Gauley River, was not fully assessed because of high stream velocities (i.e.,
whitewater rapids) and unsafe diving conditions. In Virginia, stream crossings with
upstream drainages greater than 13 square kilometers (5 mi?) were surveyed for the
presence of freshwater mussels or potentially suitable habitat from April to October
2015 and April to September 2016. Of the 23 stream crossings identified during the
desktop analyses and traversed by the Project, four crossings yielded live mussels and
two crossings yielded deadshell mussels only. Mussels are assumed present at one
additional stream crossing (i.e., North Fork Roanoke River AR2) based on agency
correspondence. The remaining 16 stream crossings assessed or surveyed did not
yield live mussels or exhibit suitable habitat.

James spinymussel were not present during mussel survey efforts that encompassed
multiple proposed crossings of Craig Creek in Montgomery County, Virginia. The
nearest known population of James spinymussel in Craig Creek occurs downstream
of its confluence with Johns Creek which is approximately 48.75 stream kilometers
(30.3 mi) of the Project crossings. The Action Area in Craig Creek extends
approximately 15.07 stream kilometers (9.36 mi) downstream of the downstream-most
crossing. The Action Area is more than 33 kilometers (21.2 mi) upstream of the nearest
James spinymussel occurrence. Based on the location of known populations of this
species relative to the crossings at Craig Creek, the Project May Affect—Is Not Likely
to Adversely Affect James spinymussel. No individuals are expected to be directly or
indirectly harmed or harassed and no James spinymussel designated critical habitat
will be impacted by the Project. This determination does not constitute a take under
ESA and will not require an ITS from USFWS.

Neither clubshell nor snuffbox mussels were present during mussel survey efforts at
crossings of the Elk River and Little Kanawha River. Mussel survey efforts were not
warranted at Leading Creek because the crossing location has an upstream
drainage area less than 25.9 square kilometers (10 mi?) and is consequently unlikely
to support freshwater mussels. The nearest known populations of clubshell and
snuffbox in Elk River, Little Kanawha River, and Leading Creek in West Virginia
occur outside of the Action Area therefore the Project May Affect—Is Not Likel y to
Adversel y Affect clubshell or snuffoox mussels. The determinations for these
species do not constitute a take under ESA and will not require an ITS from USFWS.

Plant surveys were performed between May 2015 and September 2016. All potential
habitat defined during consultation and desktop analyses was surveyed, with the
exception of 10 kilometers (6 mi) of right-of-way (ROW) with potential habitat for
smooth coneflower,0.95 kilometer (0.59 mi) of potential running buffalo clover habitat,
0.19 kilometer (0.12 mi) of potential shale barren rock cress habitat, 0.19 kilometer
(0.12 mi) of potential small whorled pogonia habitat, and 0.14 kilometer (0.09 mi) of
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endangered or threatened plants were detected during surveys; however, potential
habitat was found for running buffalo clover, small whorled pogonia, smooth
coneflower, and Virginia spiraea in the Project area. The nearest populations of these
four species occur outside the Project area therefore the Project May Affect-Is Not
Likely to Adversel y Affect running buffalo clover, small whorled pogonia, smooth
coneflower, or Virginia spiraea. No individuals are expected to be directly or indirectly
harmed or harassed and no designated critical habitat will be impacted by the Project
for these species. No potential habitat was found for northeastern bulrush or shale
barren rock cress throughout the Project area; therefore, the Project will have No
Effect on these species.

Privileged & Confidential [



TABLE OF CONTENTS

Page
1.0 INtrOAUCHION . 1
1.1 Regulatory COmMPHanCe..........cooiiiiiiiiiiiiieect e 1
1.2 CONSUIALION ...t e e e 3
1.3 SPECIES COVEIEA......ccc it e e e e e e e e e 4
1.4 Studies Completed in Support of the Biological Assessment..................... 5
1.4.1 BatsS. ... e 5
1.4.1.1 Mist Net and Telemetry Surveys - Summary ..........cccecoverieeennnnn. 5
1.4.1.2 Hibernacula Search and Harp Trapping Surveys - Summary....... 6
1.4.1.3 On-Site Detailed Habitat Assessment - Summary...........cccccc....... 7
1.4.2 Roanoke Logperch Stream Habitat Assessments - Summary .......... 7
Freshwater Mussel Surveys — Summary ..........ccccooveeeiiiinnieec e 8
143
1.4.3.1  WeSt VIrginia ....oeeeeeeeeeiiiiieee et 9
T.4.3.2  ViIrginia ..ot 9
1.4.4  Plant Surveys — SUMMAry.........ccccooiiiiiiiiiie e 9
1.5 Species Considered for Further Analysis in the Biological Assessment ..10
1.6 Purpose of the Biological Assessment............ccoceveiiiiiiiiiniiiie e 10
2.0 Project DeSCHPLON ......oiiiiieiee ettt e e e e e e 11
2.1 Purpose and LOCAtioN .......cccccuuuiiiiiiiiiiiiie e a e e e 11
2.2 Construction TimMENNE .......ceeeiiiiiiiii e 13
2.3 Life Of the Project.......cc.ooiiiiiiiiiiiei e 13
2.4 ROUE SEIECHON. ....coiiiiiii ettt 13
2.5 Facilities and INfrastructure ... 13
2.5.1  Aboveground Facilities..........ccoueiiiiiiiiiiii e 13
2.5.2  ACCESS ROAUS .....coiiitieee s 15
2.5.3  Additional Temporary WorksSpace ..........ccccceeeviieieeniiieeeeeiiieee e 15
254  Pipe Storage and Contractor Yards .........cccccvevviiiieeeninee e, 15
Operation and MaintenancCe............coccuuiiiiiiiiiee e 15
255
2.6 Project Design Features to Avoid and Minimize Impacts to Natural
RESOUICES.....ceiieitee ettt e e e e 16
2.6.1 Wetlands and Waterbodies ... 16
Federally Listed Terrestrial Species...........ccevveiiiieiiiic i 18
26.2
2.6.2.1  Bals i
2.6.2.2 Plants
26.3 Federally Listed AquatiC SPECIeS ........cccuvereiiiiiiiieieiiiieee e 21
3.0 ACHION ABQA....eeeiii et 22
3.1 Project ACHON A€ ......cooiuiiiiiiiiieee et 22
Dust — Health, Safety Effects, and Standards ............cccccciiiiiiininninee 23
3.1.1
3.1.1.1  Dust Production and Presence...........ccocueeeiiiiiiiieie i 23

Pesi 593.25 Privileged & Confidential

Mountain Valley Pipeline -BA i



3.1.1.2 Movement of Dust OffSite...........ccevuuieeeiiiiiiiieceeee e, 24

3.1.1.3  Action Area for DUSE .......ccocuiiiiiiiiiiie e 24
Changes in Light LeVeIS.........ooo e 25

3.1.2
3.1.2.1 Effects of Artificial Light on Bats...........ccccoviiiiiiiiiiieceee 25
3.1.2.2 Effects of Atrtificial Light on Aquatic Species.........c..ccccevverieernns 27
3.1.2.3 Effects of Artificial Light on Plant Species ...........cccccoeviivvinnennn. 27
3.1.2.4 Distance of Light Pollution .............cccciiiiiiiiiiiiii e 27
3.1.2.5 Action Area for Light Pollution ..........c.ccooiiiiiii e 28
Changes iN NOISE.......cccuiiiiie s 283.1.3
3.1.3.1 Effects of Noise on Wildlife...........ccceeeiiiiiiiiiiiiiec e 28
3.1.3.2 Measuring NOISEe LeVEIS ........cccoiiiiiiiiiiiiiiee e 30
3.1.3.3  Sources of NOISE ........couiiiiiiiiiiiiiiie e 31
3.1.3.4  Sound AtteNUAtION .........cooiiiiiiiei e 33
3.1.3.5 Action Area for Noise Pollution............ccccociiiiiiiiiiie e 33
3.1.4  Changes in Water Quality ...........cocoeirimeeiiiiini e 33
3.1.4.1 Impact of Sediment on Aquatic Communities............ccccccvvrrennens 34
3.1.4.2 Level of Impact Considered Significant .............ccccoeeeriierinenn. 34
3.1.4.3 Sedimentation Model.............coooiiiiiiii e 35
3.1.4.4 Action Area For Water Quality...........ccccoveriiiiniieinieee e 36
3.1.5  Cumulative ACtION Ar€a.........ccccuviriiieiiiee e 36
3.2 Habitatin the ACtion Area ...........oociiii i 37
3.2.1 PRYSIOGraphy ......cooveeiiiiiee e 37
Land COVEr TYPES. ..ciiuiieeiiiieeiiee e steee ettt e seeee e 383.2.2
4.0 Target Species within the Action Area..........cccooiiiiiiiiiieee 40
4.1 INAI@Na Bat.....ooo o 40
411 Activity Patterns ........ocoviiie 40
4.1.2  Site-SPECific Data......ccccoeiiiiiiieiiie e 44
4121 SUMMEr OCCUITENCE .....vviieeiiiiiieeeeeeiiieeeeeeteee e e e s ea e e e sneaeaeeeans 44
4.1.2.2 Summer Habitat ... 45
4.1.2.3 Winter Hibernation, Autumn Swarming, and Spring Staging ...... 45
4.2 Northern Long-eared Bat ............coooiiiiiiiiiiiieeeeeee s 49
4.2.1 Activity Patterns ..o 49
422  Site-specCific Data.......coooiiiiiiieiiii e 53
4221 SUMMEr OCCUITENCE .....eeeieeiiiiiiieeeeiitieeeeeeteee e eeee e e e e e sneeeeeeeaas 53
4.2.22  Summer Habitat .........ccoooiiiiiiee e 53
4.2.2.3 Winter Hibernation, Autumn Swarming, and Spring Staging ...... 54
4.3 ROANOKE LOGPEICR. ...ttt e e e 54
4.3.1 Activity Patterns .......cocoviii 55
Site-SpPeCific Data .......cooviiiiiiieiie e 564.3.2
4.3.2.1  Habitat ..o s 59
4.3.2.2  OCCUITENCE ....ceiteieee ettt e e ettt e e e et e e e e e e e e e e e snnteeaeaeaneaeeaaaann 60
4.4 James SPINYMUSSEL .....cuuuiiiiiiiiiiii et 62
4.4.1 ACLIVItY Patterns .........eeeeiiiiiiiiiiee e 62

Pesi 593.25 Privileged & Confidential r
Mountain Valley Pipeline -BA ii



442  Site-specific Data.......ccccccciiiiiiiii e 64

L I O T o7 | = o[ R 64
4.4.2.2 Habitat......cooviiiie s 65
4.5 CIUDSNEIL......ooieeieee et 65
Activity Patterns........ooo o 654.5.1
OCCUITEINCE ...eeeeeeiiee e eiiie e et e et e e stte e et e e saeaesnteeeensaeeanneeeannaeeennes 674.5.2
4.6 SNUDOX.cei i 68
4.6.1 ActiVity Patterns ..o 69
46.2  Site-SPECific Data......ccoceiiieiieiiiie e 69
4.7 Northeastern Bulrush ... 7
4.7 .1 Habitat Requirements ... 72
4.7.2  Site-specific Data.......ccccoocuiiieiieeeee e 72
4.7.2.10  Habitat......ooooeiiiceee s 74
4.8 Running BUffalo CIOVET .........coocuiiiiei e 74
48.1 Habitat Requirements ... 74
Site-specific data.........c.eeeviiiiiiieie e 744.8.2
4.8.2.1  Habitat......ooieie i 75
4.9 Shale Barren ROCK CreSS .....coiiuuiiiieiiiiiiieeeeeiiee e eeeee e a e ea e 75
491 Habitat Requirements ..o 75
Site-Specific Data.......cccccueiiiiiiiiie 814.9.2
4.9.21  Habitat......oeeeie s 81
4.10 Small Whorled POGonia .........ccooiiiiiiiiiiiiee e 81
4.10.1 Habitat Requirements ...........cccooiiii i 81
Site-SpecCific Data........coociiiiiiiiiie e 844.10.2
4.10.2.1 Habitat.....oeeeeeie s 84
4.10.2.2 OCCUITENCE ....ceiiteieee ettt e ettt e et e e et e e e e et e e e e e anteeeeeenn 84
4.11 SMOOth CONEFIOWET .......eeiiiiiieiiiee et e e 84
4.11.1 Habitat Requirements ...........cccooiiiiiiiniii e 90
4.11.2 Site-specific Data.........cccocciiiiiiiiii e 90
4.11.2.1 Habitat ..o s 91
Tt B I A @ T o7 | = [ R 91
4.12 Virginia SPIrAGa........ueeiiuuii ittt 91
4.12.1 Habitat Requirements ...........ccooiiiii i 94
4.12.2 Site-specific Data
4.12.2.1 Habitat ..o s
4.12.2.2 OCCUITENCE ....uuuuiiiiiiiieeiiieeieee e e e e e e e ee e e ee e e e eeeeeaeeeeeeeaeseaaaanes
5.0 Effects Analysis..........ccccc........
5.1 INdi@an@a Bats ......cccoiiiiiiiiiii
5.1.1 Direct Effects to Individuals...........cceeveeiiiiiiiiiiiiieeeeee e,
5.1.1.1  Winter Season of Hibernation..............ccccooiiiiiiii e
5.1.1.2 Autumn Swarming and Spring Staging....
5.1.1.3 Summer Season of Reproduction .............cccceeecvveeieeiiiieneeeeins
5.1.1.4 Spring and Autumn Migration/Transient Period....................... 107
Direct Effects on Habitat ... 1085.1.2

Pesi 593.25 Privileged & Confidential r
Mountain Valley Pipeline -BA iii



5.1.2.1  Winter Season of Hibernation.............cc.cocoovviviiiiiiiiiccieeeeeeees 108

5.1.2.2 Autumn Swarming and Spring Staging.........ccccoceveriirinieeennn. 108
5.1.2.3 Summer Season of Reproduction .................ccccoeviiiiiiiiiiininnens 108
5.1.2.4 Spring and Autumn Migration/Transient Period........................ 109
Indirect Effects .....ooooeeeeeee e 109
5.1.3.1 Detrimental...........ooommiiiiiiiii e 109
5.1.3.2 BenefiCial....cccciiiiieeieeee e 111
5.2 Northern Long-eared Bats ............cccoiiiiiiiiiiiiiiiiee e 111
5.2.1 Direct Effects to Individuals.............cccooeeiiiiiiiiiiiiecceeeeeeeeeeeeeeee, 116
5.2.1.1  Winter Season of Hibernation............ccccccveveveeiiiiiiniiciiiiirieees 116
5.2.1.2 Autumn Swarming and Spring Staging.........ccccocoeeeriirerieeennn. 118
5.2.1.3 Summer Season of Reproduction ................cccccoeiiiiiiiiiinininnens 119
5.2.1.4 Spring and Autumn Migration/Transient Period........................ 119
Direct Effects on Habitat ..............cooooviiiiiieee e 1205.2.2
5.2.2.1 Winter Season of Hibernation...........cccccccveveveiiiiiiiiiiciiieirieees 120
5.2.2.2 Autumn Swarming and Spring Staging.........ccccocoeeriiienierenne. 120
5.2.2.3 Summer Season of Reproduction ..........cccccccceeiiiiiiiiiiiiiiniiinnes 120
5.2.2.4 Spring and Autumn Migration/Transient Period........................ 121
5.2.3 INAirect EffECtS .......ooeeeeeeeeee e 121
5.2.3.1 Detrimental..........coovmriiiiiiiii e 121
5.2.3.2 BeNEfiCial..cccccciieeiiiiieieeeeeeee s 121
5.3 R0a@noke LOGPErCh........ccoiiiiiiiiiii e 122
5.3.1 Direct Effects to Individuals............c.cccooeeiiiiiiiiiiiiecceeeeeeeeeeeeeee, 122
5.3.1.1  Adults and Subadults .............ooooeeiiiiiiiiiiee e 122
5.3.1.2  Young-of-the-Year.........ccccouuiieiiiiiiie e 130
Direct Effects on Habitat .............cooooiiiiiiiiieiieeeeeeeeeeeeen 1315.3.2
5321 AUIS v 132
5.3.22 Young-of-the-Year........cooouiiiiiiiiiiieiee e 133
533 Indirect Effects on Individuals ...........oooveeeeeiiiiiiiiiiiieeeeeeeeeeeee 134
Indirect Effects on Habitat.............oooooeoeiiiiieeeeee e 1345.3.4
5.4 James SPINYMUSSE .......ccuueiiiiiiiiiiiiiiie et 135
Direct Effects on Individuals ..........cccooeeiiiiiiiiiiiiiicceeeeeeeeeeeeeeeee, 1365.4.1
5.4.2 Direct Effects on Habitat ................oeeeeeiiiiiiiceeeeeeee, 136
54.3 Indirect Effects on Individuals ............ccccceeeiiiiiiiiiiiieeecieee, 136
544 Indirect Effects on Habitat.................oovvvieiiiieeee e 136
L O 01 oY= o =Y |
5.5.1 Elk River
55.2 Little Kanawha RIVET ...........couuiiiiiiieiieeeeeeee e 137
5.53  Leading CreekK........couuiiiiiiiiiiiiieeeiec et 137
Direct Effects on Individuals.............oooovviiiiiieiiiiiiiiieeeeee 1375.5.4
5.5.5 Direct Effects on Habitat ................oueeeeiiiiiiiccee e, 137
556 Indirect Effects on Individuals .............cccoooeiiiiiiiiiiiiieeeeeeeeee e 137
557 Indirect Effects on Habitats ... 138
5.8 SNUDOX. ..o 138

Pesi 593.25 Privileged & Confidential r
Mountain Valley Pipeline -BA iv



5.6.1 | A=Y TR 138
56.2  Little Kanawha RIVEr ........cccooiiiiiiiiiieieeeeeeeeee e 138
56.3 Leading CreeK.....cooocuiiiei et 138
56.4 Direct Effects on Individuals.............ccceeeeiiiiiiiiiiiiceeeeeeeeeeeeeeee, 139
Direct Effects on Habitat ................oueeeeiiiiiiicceeeee, 139

5.6.6 Indirect Effects on Individuals .............cooooeeiiiiiiiiicieeeeeeee e 139
5.6.7 Indirect Effects on Habitats ................cooveeeiiiiiiiieeeeeeee 139
5.7 Northeastern BUIFUSN ..........cuuiiiiiie e 139
57.1 Direct Effects on Individuals..............evvveeeeiieiiieieeiiceececivvveieees 139
5.7.2 Direct Effects on Habitat ............cccovvvvmeiiiiiiiiieeees 139
5.7.3 Indirect Effects on Individuals ...........oooveeeeeiiiiiiiiiiieieeeeeeeeeeee 139
Indirect Effects on Habitat.............ooooeeoiiiiiiiieeee 1405.7.4

5.8 Running Buffalo ClOVEr ...........coiiiiiiii e 140
5.8.1 Direct Effects on Individuals............eeeeeeeeeeeiieeieiiiiiiiieecccciiivneees 140
5.8.2 Direct Effects on Habitat .............cccvvvvveeieeiiiceeees 140
583 Indirect Effects on Individuals ..............ooeveeeeeeiiiiiieeeeeeeees 140
5.8.4 Indirect Effects on Habitat ................ooovviiieiiiieeeee e 140
5.9 Shale Barren ROCK CIreSS .......covivieieeiiiiiieeeeeeeeeeeeee e 142
5.9.1 Direct Effect on Individuals.............eeeeeeiiiiiiiieiieieiiiiieieeeecieiies 142
59.2 Direct Effects on Habitat ............cocovviiiiiiiiiee e, 142
5.8.3 Indirect Effects on Individuals ..............cceeeeeiieiiiiiiiieceee e 142
5.9.4 Indirect Effects on Habitat..............cevvvveeeeeieiieiees 142
5.10 Small Whorled Pogonia ............cccoiiuiiiieiiiiiiee et 142
5.10.1 Direct Effects on Individuals............cccooeeeiiiiiiiiiiiiiceeeee e, 142
5.10.2 Direct Effects on Habitat ...............ooveeeeiiiiiiiicceee e, 142
5.10.3 Indirect Effects on Individuals ...........cceevvveeeeiieiieiiiiiiecceiiivieees 144
5.10.4 Indirect Effects on Habitat..............ccevveeeeeeieiieiiees 144
5.11 SMOOth CONETIOWET .......cooeeeeeeeee et 144
5.11.1 Direct Effects on Individuals............ccccoeeeiiiiiiiiiiiiiiieeeeeeeeeeeeeeee, 144
5.11.2 Direct Effects on Habitat .............ccccveeeiiiiiiieieee e 144
5.11.3 Indirect Effects on Individuals .............cceevvveeieeeieeeieiieiciiiivveeeees 144
5.11.4 Indirect Effects on Habitat ..............cccooeeeiiiiiiiiiicieeeeeee, 146
5.12 Virginia SPiraea.........cueeeimeiiiiiiiieiie ettt 146
5.12.1 Direct Effects on Individuals.............cvvvvveeeieiieeieeiieieeeeecvianes 146
5.12.2 Direct Effects on Habitat .............ccvvvvvveeiiiiieieeevieees 146
5.12.3 Indirect Effects on Individuals ..........ccccoeeeeiiiiiiiiiiiiiiieeeeeeeeeeeeeee, 146
5.12.4 Indirect Effects on Habitat...............ooeeeeiiiiiiiee 146
6.0 CumMUIatiVe EffECES ..vvvveieeeieeeeeee e 148
6.1 Large Scale ConstruCtion...........cooocuiiiiiiieiiiieeiee e 148
6.1.1 Natural Gas and Oil Transmission Projects ..........ccccccvcveicinnens 148
6.1.2  Transportation............ooooiiiiiiiiie e 151
6.1.3 Coal and Mineral EXtraction...........cccccuvvveivieiiieieeee e 151
6.2 Forest Trends and Fragmentation..........cccccooeeeiiiiiiicccciiiiceeee e 151
6.2.1 State-wide Forest Trends..........oococivveieieiiiiiiee e 151

Pesi 593.25 Privileged & Confidential r
Mountain Valley Pipeline -BA Vv



6.2.2 Forest Fragmentation..........cccoooiiiiiiii e 152

6.3 Other Land Use Changes ..........ccouuiiiiiiieiiiieiiie et 153
6.3.1 Agricultural Lands ..........cooveiiiiiiiiieic e 153
6.4 Protected Lands........oooueiiiiiiiii e 154
6.5 Concluding COMMENLS.........ccccuiiiiieiiciiiie e 157
6.5.1 INIANA BatS ... 157
6.5.2  Northern Long-eared Bats...........ccceeeiiiiiiiiiiiiii e 157
6.5.3  Roanoke Logperch..........ccoiiiiiieiiiiiiiic e 157
6.5.4  James SpiNYMUSSEl .........cooiiiiiiiiiii e 158
B6.5.5  CIUBShell .....coiiiiiiii e 158
6.5.6  SNUMDOX....ueiiiieiie e 158
6.5.7  Northeastern Bulrush ... 158
6.5.8 Running Buffalo ClOVEr...........cociiiiiiiiie e 158
6.5.9  Shale Barren ROCK Cress........cooiiuiiieeiiiiiiiiee e 158
6.5.10 Small Whorled POgonia.............ccceeiuiieriiieiieeesiee e 158
6.5.11  Smooth ConefloWer ..........ccuuiiiiiiiiii e 158
6.5.12  Virginia SPir@@a.........ccecviiiiiee ittt 158
7.0 Determination of Effects and Rationale............ccoceiiiiiiiiiiini e 159
7.1 INdi@N@ BatS ......eeiiiiieiii e 159
711 Direct Effects to Individuals..............oooiiiiiiiiiii e, 159
7.1.1.1  Winter Season of Hibernation............cccccccoviiiiiiiiinie, 159
7.1.1.2  Autumn Swarming and Spring Staging.........ccccocveeriieerieeennn. 159
7.1.1.3 Summer Resident Indiana Bats.............ccccceiiiiiiiiiniieee 160
7.1.1.4 Spring and Autumn Migration/Transient Period........................ 160
7.1.2  Direct Effects to Habitat ...........ccocceeiiiiii 160
7.1.21  Winter Hibernacula............cccooiiiiiiiiiii e 160
7.1.2.2 Habitat Used During Autumn Swarming and Spring Staging.... 160
7.1.2.3 Habitat Used During the Summer Season of Reproduction ..... 160
7.1.2.4 Spring and Autumn Migration/Transitory Period....................... 161
7.1.3 INAireCt EffECtS ....vveeieiieeee e 161
7.1.4  Indiana Bat Determination SUMMAry ..........ccccceviiieniiiinieeenineene 161
7.2 Northern Long-eared Bats ............ccociieiiiiiiiiiiiee e 161
7.2.1 Direct Effects to Individuals.............ccccooriiiiiiiniii e 161
7.2.1.1  Winter Season of Hibernation..............cccoociiiiiiiiinicee 161
7.2.1.2  Autumn Swarming and Spring Staging.........ccccccveeriirerieeennn. 162
7.2.1.3 Summer Resident Northern Long-eared Bats ...............cc......... 162
7.2.1.4 Spring and Autumn Migration/Transient Period........................ 162
7.2.2  Direct Effects to Habitat ...........ccoceeiiiiiiiee 162
7.2.21  Winter Hibernacula.............cccooiiiiiiiiiiie e 162
7.2.2.2 Habitat Used During Autumn Swarming and Spring Staging.... 162
7.2.2.3 Habitat Used During the Summer Season of Reproduction ..... 163
7.2.2.4 Spring and Autumn Migration/Transitory Period....................... 163
7.2.3 Indirect Effects ......eeeeiie e 163
7.2.4  Northern Long-eared Bat Determination Summary....................... 163

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA vi



7.3 Roanoke LOGPErCh........coooiiiiiiiii e 163

7.3.1 Direct Effects on Individuals............eeeveeeeeeiiieeiiiiiiiiiiiecccivieiees 164
T34 AQUIES oo 164
7.3.1.2  YoUuNG-Of-the-Year........cccceioiiiiiiiiiiii e 164

732 Direct Effects on Habitat ................oooeeeeiiiiiiiicieee e, 164
A T T o [ 11 £ RN 165
7.3.2.2 Young-of-the-Year.........cooouiiiiiiiiiiiee e 165

7.3.3 Indirect Effects on Individuals ..............coooeeiiiiiiiiicieeeeeee e 165

734 Indirect Effects on Habitat.............oooveveeiiiiiiiiiiieeee e 165

7.4 James SPINYMUSSEI ......ooiiiiiiiiiiei it e e a e 165

7.4.1 Direct Effects to Individuals.............cccoeeeiiiiiiiiiiicceeeeeeeeeeeeeeee, 166

74.2 Direct Effects to Habitat ..............cccvvvveeeeeeiiees 166

7.4.3 Indirect Effects to INAIVIAUAIS ..........coovveeeeeiieeiieeeeeeee e 166

74.4 Indirect Effects to Habitats ............oovvvveeeiiiiiiiiieeeeeee e 166

7.4.5  James Spinymussel Determination Summary...........cccccoevvverneeene 166

A T O 0] o1 o =Y 167

7.5.1 Direct Effects to Individuals..............c.coooveriiieeeeceeeeee e 167

752 Direct Effects to Habitat ..................oeeeeeiiiiiicceee e, 167

7.5.3 Indirect Effects to Individuals ...............oovveeeeeeiiiiiieeeee e 167

754 Indirect Effects to Habitats ................ooovviieiiiiieeeeeeeee 167

7.5.5  Clubshell Determination Summary..........cccccovveieiieiniiee e 167

A TS 110 1o Yo ) 168

7.6.1 Direct Effects to Individuals.............cccoeeeiiiiiiiiiiiiecceeeeeeeeeeeeeee, 168

7.6.2 Direct Effects to Habitat ..................oeeeeiiiiiiiceee e, 168

7.6.3 Indirect Effects to Individuals ..o 168

764 Indirect Effects on Habitats .................ooveeiiiiiiiiiceeee e 168

7.6.5  Snuffbox Determination Summary ..........cccccooviiiiieiniiiii e 168

7.7 Northeastern BUITUSN ..........cuuiiiiiiicee e 169

7.71 Direct Effects on Individuals...........cccoooeeeiiiiiiiiiiiiieeeeeeeeeeeeeeee, 169

7.7.2 Direct Effects on Habitat ................ooueeeiiiiiiicceeee, 169

7.7.3 Indirect Effects on Individuals ...........ooeveeeiiiiiiiiiiiiieieeeeeeeeeee 169

7.7.4 Indirect Effects on Habitat .................oovvviiiiiiiiieeee e 169

7.7.5  Northeastern Bulrush Determination Summary..........cccccccceenenn 169

7.8 Running Buffalo ClOVEr ...........cooiiiiiiiii e 170

7.81 Direct Effects on Individuals.............cvvvvveeeieiieeeeeieeeeeeceiievvreeeees 170

7.82 Direct Effects on Habitat ................ooceeeeiiiiiiiceeee e, 170

7.8.3 Indirect Effects on Individuals ..............cceeeeeiiiiiiiiiiiieeeeeeeee 170

784 Indirect Effects on Habitat.............ooovveeeeiiiiiiiiiieeee e 170

7.8.5 Running Buffalo Clover Determination Summary...........c.ccccceene. 170

7.9 Shale Barren ROCK CIreSS .........uuuuieiiiiieiieiiieeiieeeee et e e ea s 171

7.9.1 Direct Effects on Individuals...........cccoeoeeeiiiiiiiiiiiiceeeeeeeeeeeeeeee, 171

7.9.2 Direct Effects on Habitat .............cccvvvvveeieeiiieeees 171

7.9.3 Indirect Effects on Individuals ...........oooveeeeeiiiiiiiiiiieieeeeeeeeeeee 171

794 Indirect Effects on Habitat.................oovviiiiiiiiii e 171

Pesi 593.25 Privileged & Confidential

Mountain Valley Pipeline -BA Vi '



7.9.5  Shale Barren Rock Cress Determination Summary...................... 171
7.10 Small Whorled POgONia ............coiiuiiiiiiiiiieeiee e

7.10.1 Direct Effects on Individuals................ .

7.10.2 Direct Effects on Habitat ....................

7.10.3 Indirect Effects on Individuals

Pesi 593.25 Privileged & Confidential r
Mountain Valley Pipeline -BA Vi



7.10.4 Indirect Effects on Habitat.................oeeeeiiiiiiiiicceee e 172

7.10.5 Small Whorled Pogonia Determination Summary ...........ccccccoeueee. 172
7.11 SmMOooth CONEOWET ......ccooiiiiiiieeie e 173
7.11.1 Direct Effects on Individuals...........ccccoooiiiiiiii e 173
7.11.2 Direct Effects on Habitat ............cccooiiiiiii e 173
7.11.3 Indirect Effects on Individuals .............ccccoviiiiiiiiini e 173
7.11.4 Indirect Effects on Habitat..............cccoooiiii 173
7.11.5 Smooth Coneflower Determination Summary .........ccccccceeeviernnee. 173
7.12 Virginia SPir@a.......ccueieiiieeiiiie ittt 174
7.12.1 Direct Effects on Individuals...........cccooiiiiiiiiii e 174
7.12.2 Direct Effects on Habitat ...............cccoiiii 174
7.12.3 Indirect Effects on Individuals ...........ccooceiiiiiniiiieee e 174
7.12.4 Indirect Effects on Habitat..............cccoooiii 174
7.12.5 Virginia Spiraea Determination Summary ..........cccccoeiieeniiinnenn. 174
8.0 Proposed Voluntary Conservation Measures ...........ccccceeeeveveeeecviereee e 175
8.1 BatS. i e 175
8.1.1 Understanding Effects of Disturbance on Hibernating Bats .......... 175
8.1.2 Landscape Setting and ROW Use .........cccccovieiiiiiniinniee e 176
8.1.3 Maternity colony and fall swarm day-roost selection and foraging
habitat of northern long-eared bats and Indiana bats ............... 176
8.2 Roanoke Logperch..........ooo i 177
8.21 Impacts of Sedimentation on Roanoke logperch...............cccc....... 177
8.2.2  Long-term Population Monitoring in Pigg and Nottoway Rivers .... 177
8.2.3  Occurrence MonitOriNg.........ccoviiiueeeiiieiiiii et 177
9.0 Literature Cited........c.coeiiiieiiie e e 178

Pesi 593.25 Privileged & Confidential I
Mountain Valley Pipeline -BA viii



LIST OF FIGURES

Figure Page
Figure 1. Location of the Mountain Valley Pipeline Project in West Virginia and Virginia.
............................................................................................................................. 2

Figure 2. Acoustic characteristics of eastern North American bats and the 35 kHz line
where bats are most sensitive to noise associated withcompressor stations. ... 30

Figure 3. Seasonal chronology of Indiana bat activities ............cccccceveiiiiiiniinenee 42

Figure 4. Range-wide distribution of the Indiana bat during summer, showing counties
with reproductive (adult female and/or young-of-the-year) and non-reproductive
L=Tet0] (0 = PP U TP PUR TN 43

Figure 5. Seasonal chronology of northern long-eared bat activities......................... 51
Figure 6. Range-wide distribution of the northern long-eared bat during summer..... 52

Figure 7. Potential watershed occurrence of Roanoke logperch (Percina rex)........... 57
Figure 8. Potential watershed occurrence of James spinymussel (Pleurobema collina).
........................................................................................................................... 63
Figure 9. Potential watershed occurrence of clubshell (Pleurobema clava,............... 66
Figure 10. Potential watershed occurrence of snuffbox (Epioblasma triquetra)......... 70
Figure 11. Potential occurrence of northeastern bulrush (Scirpus ancitrochaetus) in
LU (0] [=Ted QN == PP 73
Figure 12 (Maps 1-5). Potential occurrence of running buffalo clover (Trifolium
stoloniferum) in the Project Area. .........cccueeiiiiiciiiie e 76

Figure 13 (Maps 1 and 2). Potential occurrence of shale barren rock cress (Arabis
seroting) in the ProjeCt Ar€a..........oocueviiiiiiiiiic e 82

Figure 14 (Maps 1-5). Potential occurrence of small whorled pogonia (/sotria
medeoloides) in the Project Area. ... 85

Figure 15 (Maps 1 and 2). Potential occurrence of smooth coneflower (Echinaceae
laevigata) in the Project Area. .........ooo oo 92

Figure 16 (Maps 1 and 2). Potential occurrence of Virginia spiraea (Spiraea virginiana)
iNthe Project Area. ... e 96

Figure 17. (Maps 1-4) Location and timing of timber clearing activity in relation to known
and potentially occupied Indiana bat staging and swarming habitat................... 99

Figure 18. (Maps 1-4) Location and timing of timber clearing activity in relation to known
or potentially occupied northern long-eared bat staging and swarming habitat.
......................................................................................................................... 112

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA ix



LIST OF TABLES
Table Page

Table 1. Acres and miles of Project Area searched for federally threatened and
endangered plant species along the Mountain Valley Pipeline in Virginia and West

AV 4o 1 = TP 10
Table 2. Length of proposed pipeline by county............ccociieiiiiiiiiiiie e 11
Table 3. Land requirements for the Mountain Valley Pipeline Project. ...................... 12
Table 4. Locations of proposed aboveground facilities for the Mountain Valley Pipeline.

........................................................................................................................... 14
Table 5. Risk categories of earth moving activities estimated by the Institute of Air

Quality ManagemeENnt. ........cocuiiiiiiiiiie e 24

Table 6. Distance of each receptor from the associated compressor station, receptor
ambient noise levels, and resulting increases over ambient. ................cccoceeeee. 32

Table 7. Land cover types and acreages within the Project Area and Action Area as
indicated by NLCD and field asseSSments...........ccccvviiieiiiieeiniie e 40

Table 8. Summary of potential hibernacula within the Project Action Area as
determined by field searches or desktop analysis.........cccccoocooiiiiiiiiiiiiiiiee. 46

Table 9. Stream crossings warranting assessments for Roanoke logperch habitat
along the proposed Mountain Valley Pipeline Project within the Roanoke River

watershed in Virginia. ... 58
Table 10. Known Indiana bat occurrences within the Action Area. ............cccccceeee. 98
Table 11. Known northern long-eared bat occurrences within the Action Area. ...... 116

Table 12. Estimated densities, expected number of individuals, and respective
harassment and harm estimates at stream crossings for adult and young-of-the-
year (YOY) Roanoke 10gperch ...........ooeioiiiiii e 125

Table 13. Estimated harassment for adult and young-of-the-year (YOY) Roanoke
logperch from impacts immediately downstream of pipeline and access road
(o1 (0171 oV 1= F PP UUPRR SRS 127

Table 14. Estimated harassment for adult and young-of-the-year (YOY) Roanoke
logperch from impacts from increased sediment loads from upland construction.

......................................................................................................................... 130
Table 15. Effects analysis on running buffalo clover ( Trifolium stoloniferum).......... 141
Table 16. Effects analysis on small whorled pogonia (/sotria medeolodoides)........ 143

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA X



Table 17. Effects analysis on smooth coneflower (Echinaceae laevigata,). ............. 145
Table 18. Effects analysis on Virginia spiraea (Spiraea virginiana)......................... 147

Table 19. Energy and transportation projects in the vicinity of the Mountain Valley
Pipeling PrOJECL. .......eeiiieeieee e 149

Table 20. Agricultural census data reflecting changes in agricultural land uses and
practices between 2007 and 2012 in counties traversed by the Project in West

Virginia and Virginia ..........ooooi e 153
Table 21. Protected lands crossed or within the vicinity of the Project. ................... 155
Table 22. Summary of effects and effects determinations for Indiana Bats............. 159

Table 23. Summary of effects and effects determinations for northern long-eared bats.
......................................................................................................................... 161

Table 24. Summary of effects and effects determinations for Roanoke Logperch.. 163
Table 25. Summary of effects determinations for James spinymussel....................
Table 26. Summary of effects determinations for clubshell..................ccocceeernin.
Table 27. Summary of effects determinations for snuffbox .............cccccceivieiinnnn.
Table 28. Summary of effects determinations for northeastern bulrush. ........
Table 29. Summary of effects determinations for running buffalo clover.................

Table 30. Summary of effects determinations for shale barren rock cress..............

Table 31. Summary of effects determinations for small whorled pogonia. .............. 172
Table 32. Summary of effects determinations for smooth coneflower..................... 173
Table 33. Summary of effects determinations for Virginia spiraea. ......................... 174
Appendices

Appendix A: Agency Correspondence
Appendix B: Action Area Maps
Appendix C: Estimate of Take for Federally Listed Species

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA Xi



°F
ACGIH
ADI
AEP
API
AR
ATV
ATWS
BA
BMPs
CEQ
CFR
cm
dB
dBA
dbh
DCH
DS
E&SC
ESA
ES
FAA
FERC
FHWA
FHWA
FR

FRRRP
ft
HDD
hp
HUC
Hz
IAQM
in

ITS
kHz
LDB
LDC
Ldn
Leq
LOD
LRMP

LIST OF ACRONYMS AND ABBREVIATIONS

Fahrenheit

American Conference of Government Industrial Hygienists
Area of Direct Impact

Appalachian Power Company
American Petroleum Institute

access road

All-Terrain Vehicle

additional temporary workspace
Biological Assessment

best management practices

Council on Environmental Quality

Code of Federal Regulations
centimeter(s)

decibel

A-weighted decibels

diameter at breast height

designated critical habitat

downstream

Erosion and Sediment Control
Endangered Species Act

Environmental Solutions & Innovations, Inc.
Federal Aviation Administration

Federal Energy Regulatory Commission
Federal Highway Administration
Federal Highway Administration
Federal Register

Forest and Rangeland Renewable Resources Planning Act

foot (feet)

horizontal directional drilling
horsepower

hydrologic unit code

Hertz

Institute of Air Quality Management
inch(es)

Incidental Take Statement
kilohertz

left descending bank

local distribution companies

day/night average sound level
equivalent sound level

limits of disturbance

Land and Resource Management Plan

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA Xii



m
m2
MarkWest
mg/m3

mi

mi?

MLV
MMDth/d
MP

MVP

n

NEPA
NFMA
NGA
NHRP
NIOSH
NLAA
NLCD
NMFS
NPDES
NPS
NSAs
OSHA
PM

PM10
Project
Project Area
psig
RCNM
RDB
ROW
RUSLE
SSURGO
STATSGO
Transco
TSS

USGS

meter(s)

square meter(s)

MarkWest Liberty Midstream & Resources, LLC
micrograms per cubic meter

mile(s)

square mile(s)

mainline block valve

million dekatherms per day

milepost

Mountain Valley Pipeline, LLC

sample size

National Environmental Policy Act

National Forest Management Act

Natural Gas Act

National Register of Historic Places

National Institute for Occupational Safety and Health
May affect, not likely to adversely affect
National Land Cover Database

National Marine Fisheries Service

National Pollutant Discharge Elimination System
National Park Service

noise sensitive areas

Occupational Safety & Health Administration
particulate matter

particulate matter under 10 microns

Mountain Valley Pipeline Project

Project’s Limits of Disturbance

Pounds Per Square Inch Gage

Federal Highway Administration’s Roadway Construction Noise Model
right descending bank

right-of-way

Revised Universal Soil Loss Equation

Soil Survey Geographic

State Soil Geographic

Transcontinental Gas Pipe Line Company, LLC
total suspended solids

United States

upstream

U.S. Army Corps of Engineers

U.S. Code

U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Forest Service

U.S. Fish and Wildlife Service

U.S. Geological Survey

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA Xiii



uw

VA

VAC
VDCR-DNH
VDGIF
VDHR
VDMME
VSS
WERMS
WNS
Wwv
WVDEP
WVDNR
WVDOT
WVMSP
WVNHP
X-ray
YOY
pg/m3

ultraviolet

Virginia

Virginia Annotated Coded

Virginia Department of Conservation and Recreation’s Division of Natural Heritage
Virginia Department of Game and Inland Fisheries
Virginia Department of Historic Resources

Virginia Department of Mines, Minerals, and Energy
Virginia Speleological Society

Wildlife Environmental Review Map Service

White Nose Syndrome

West Virginia

West Virginia Department of Environmental Protection
West Virginia Division of Natural Resources

West Virginia Department of Transportation

West Virginia Mussel Survey Protocol

West Virginia Natural Heritage Program

radiography

Young of Year

micrograms per cubic meter

Copyright ©2016 by Environmental Solutions & Innovations, Inc.

Pesi 593.25 Privileged & Confidential

Mountain Valley Pipeline -BA Xiv



LIST OF PREPARERS

Document Principal Authors:

Virgil Brack Jr., Ph.D. Date
Environmental Solutions & Innovations, Inc.
Valerie Clarkston, M.S. Date
Environmental Solutions & Innovations, Inc.
John Spaeth, M.S. Date
Environmental Solutions & Innovations, Inc.
Gregory Anderson, M.S. Date
Environmental Solutions & Innovations, Inc.
Dale Sparks, Ph.D. Date
Environmental Solutions & Innovations, Inc.
Taina Pankiewicz Date

Environmental Solutions & Innovations, Inc.

The following individuals at Environmental Solutions & Innovations, Inc. provided

assistance with document production:
¢ Michael Bruening
e Jo Garofalo
e Daniel Judy

o Casey Swecker

Pesi 593.25 Privileged & Confidential
Mountain Valley Pipeline -BA XV



1.0 Introduction

Mountain Valley Pipeline, LLC (MVP), a joint venture between EQT Midstream
Partners, LP, NextEra Energy, Inc., WGL Holdings, Inc., Vega Energy Partners, Ltd.,
Con Edison Gas Midstream, LLC, and RGC Midstream, LLC, is seeking a Certificate
of Public Convenience and Necessity from the Federal Energy Regulatory Commission
(FERC) pursuant to Section 7(c) of the Natural Gas Act (NGA) authorizing it to
construct and operate the proposed Mountain Valley Pipeline Project (Project) located
in 17 counties in West Virginia and Virginia. MVP plans to construct an approximately
488.3-kilometer (303.4-mi), 106.7-centimeter (42-in) diameter natural gas pipeline to
provide timely, cost-effective access to the growing demand for natural gas for use by
local distribution companies (LDCs), industrial users and power generation in the Mid-
Atlantic and southeastern markets, as well as potential markets in the Appalachian
region.

The proposed pipeline will extend from the existing Equitrans, L.P. transmission
system and other natural gas facilities in Wetzel County, West Virginia to the existing
Transcontinental Gas Pipe Line Company, LLC’s (Transco) Zone 5 compressor station
165 in Pittsylvania County, Virginia (Figure 1). In addition to the pipeline, the Project
will require approximately 171,600 horsepower (hp) of compression at three
compressor stations currently planned along the route as well as measurement,
regulation, and other ancillary facilities required for the safe operation of the pipeline.
The pipeline is designed to transport up to 2.0 million dekatherms per day (MMDth/d)
of natural gas.

1.1  Regulatory Compliance

As described below, MVP is working with multiple entities to assure compliance with
state and federal environmental regulations. Efforts to address the following
regulations have influenced Project design as it relates to federally and state-listed
bats:

e Section 7 (c) of the Natural Gas Act

e The National Environmental Policy Act

e The Endangered Species Act (16 USC A-1535-1543, P.C.93-205)
e The National Forest Management Act

¢ Virginia Annotated Code Title 29.1 Chapter 5, Article 6: Endangered Animal
Species
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