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Take by a federal agency can be authorized through the Section 7 consultation 
process, culminating in an Incidental Take Statement (ITS) by the USFWS.  The take 
must be incidental to, and not the purpose of, the carrying out of an otherwise lawful 
activity.   
 
In 1982 amendments to the ESA, Congress established a provision in Section 
10(a)(1)(B) that authorizes incidental take by nonfederal entities. To obtain an 
Incidental Take Permit (ITP), an applicant must submit a conservation plan specifying 
impacts that result in take and measures to minimize and mitigate those impacts.  
Regardless of whether incidental take might be covered under Section 7 or Section 
10, it is the obligation of the project proponent to avoid and minimize impacts to listed 
species.  If, through this process, take is avoided, then an ITS or ITP is not required.  
The initial step in avoidance and minimization is to determine whether suitable habitat 
and listed species are present. 

2.2 Regional Occurrence of Listed Bats 

The Project is within the ranges of the federally endangered Indiana bat (Myotis 
sodalis) and federally threatened northern long-eared bat (Myotis septentrionalis). 
The northern long-eared bat was recently listed as threatened under ESA in May 
2015, and the Indiana bat was listed as endangered under ESA in March 1967.  
Detailed natural histories of Indiana and northern long-eared bats are provided in 
Appendix B. 

2.2.1 Indiana Bat 

The Indiana bat is known to hibernate in 18 caves in Greenbrier, Mercer, Monroe, 
Pendleton, Preston, Randolph, and Tucker counties, West Virginia. Approximately 
9,000 Indiana bats over-winter in Hellhole Cave in Pendleton County (USFWS 2007), 
the largest wintering population in eastern United States. There are two Priority 3/4 
winter hibernacula within 8-kilometers (5 mi) of the Project; Greenville Saltpeter Cave 
in Monroe County, West Virginia and Tawney’s Cave in Giles County, Virginia. The 
maximum all-time population estimate for Indiana bats within the Greenville Saltpeter 
Cave is 300 (USFWS 2007), but unpublished data maintained by the West Virginia 
Division of Natural Resources (WVDNR) suggest the current winter population to be 
less than 10 individuals. The maximum all-time population estimate for Indiana bats 
within Tawney’s Cave is 14 (USFWS 2007), but in-cave winter surveys conducted in 
2009, 2011, and 2013 yielded zero hibernating Indiana bats (Powers et al. 2015), 
suggesting this cave is no longer occupied by this species during winter. 

2.2.2 Northern Long-Eared Bat 

Although this species is never abundant in winter intra-cave/hibernaculum surveys, it 
is one of the most common bats captured during summer mist net surveys in wooded 
areas of West Virginia and portions of nearby Ohio. It can also be common in the 
capture at cave entrances during autumn swarming, but more information is needed 
to understand where this species hibernates in West Virginia (Stihler 2013). There 



 

Pesi 593.06  
Mountain Valley Pipeline, Virginia  5 

are three known winter hibernacula within 8 kilometers (5 mi) of the Project; 
Greenville Saltpeter Cave in Monroe County, West Virginia, Canoe Cave in Giles 
County, Virginia, and Tawney’s Cave in Giles County, Virginia. Comments received 
from the VDCR-DNH on January 4, 2016 indicate an historic record of a single 
northern long-eared bat hibernating in Canoe Cave in February 1982. In-cave winter 
surveys conducted at Tawney’s Cave in 2009, 2011, and 2013 yielded zero 
hibernating northern long-eared bats (Powers et al. 2015).  

2.3 Previous Studies 

Searches for undocumented mine and cave openings occurred over multiple 
deployments from December 2014 through November 2015 within 78.09 hectares 
(192.97 ac) of the Project’s current 1,734.05-hectare (4,284.94-ac) survey corridor in 
Virginia. The Project survey corridor includes a 45.7-meter (150-ft) buffer around the 
proposed centerline, a 7.6-meter (25-ft) buffer around access roads, and the 
construction footprints of non-linear features (i.e., additional temporary workspaces, 
staging areas, pipe yards, aboveground facilities, etc.). Five underground voids were 
identified and assessed during pedestrian searches, and three (Overlooked Cave, 
Canoe Cave, and Sinkhole) were determined to be potentially suitable for hibernating 
bats. Canoe Cave is considered a known, northern long-eared bat hibernaculum and 
was not sampled. Lack of land access prevented harp trap sampling from occurring 
at Overlooked Cave in 2015, but Sinkhole was sampled September 29, 2015 and 
October 20, 2015. No bats were captured. A final report was submitted to the 
USFWS Gloucester Field Office and the Virginia Department of Game and Inland 
Fisheries (VDGIF) on January 11, 2016. 

2.4 Current Studies 

Route adjustments and limited access to private properties precluded completion of 
portal surveys in 1,655.96 hectares (4,091.97 ac) of the 1,734.05-hectare (4,284.94-
acre) survey corridor. A study plan outlining methods proposed for portal surveys and 
sampling was submitted to the USFWS Gloucester Field Office and the VDGIF on 
November 3, 2014. The study plan underwent several revisions, and site-specific 
authorization from the USFWS and VDGIF was received on May 8, 2015 and May 
11, 2015, respectively. An updated study plan for portal surveys in 2016 was not 
submitted to the agencies, as the overall survey methods and qualified surveyor(s) 
did not differ from those originally proposed in 2015. Studies were carried out under 
current VDGIF Scientific Collection and Threatened and Endangered Species 
permits. 
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If voids are found, biologists record locations using a GPS unit, complete a potential 
hibernacula description data sheet, and take photographs.  All voids are assessed for 
their potential to serve as suitable bat hibernacula based on the West Virginia 
USFWS’s Draft Protocol for Assessing Abandoned Mines/Caves for Bat Use 
(Updated June 2011).  In general, portals will be deemed unsuitable for bat use and 
not require subsequent sampling when:   

 Only one opening can be found and it is < 15.2 centimeters (6 in) in 
diameter with little to no outward air flow 

 Vertical shafts are < 0.3 meter( 1 ft) in diameter 

 Passage continues < 15.2 meters (50 ft) and terminates with no fissures 
available for bats to access   

 Openings are prone to flooding, collapse, heavy predation, or otherwise 
inaccessible to bats 

 The opening(s) has occurred recently due to creation or subsidence  
Biologists also note the presence/absence of guano, outside temperature at void, 
temperature inside the void, percent canopy closure at void, approximate distance to 
nearest water source, and if the void is obstructed by vegetation or spider webs. 

3.3 Hibernacula Survey/Trapping 

A harp trap survey is completed at portals determined suitable for bat use. Portal 
trapping follows guidelines contained in the USFWS 2011 Draft Protocol for 
Assessing Abandoned Mines/Caves for Bat Use and Appendix B of the USFWS 2014 
Northern Long-eared Bat Interim Conference and Planning Guidance. In Virginia, 
trapping is conducted prior to any tree clearing from 1 to 21 April  or 1 September to 
31 October, beginning one-half hour before sunset and continuing for at least 5 
hours. Weather conditions include temperatures above 10° Celsius (50° F) for the 
first two hours, and temperatures remaining above 1.6° Celsius (35° F) until midnight.  
Sampling is not completed during precipitation, including rain and/or fog that does not 
stop within 30 minutes or continues intermittently during the survey period. Sampling 
will also cease if high winds occur and become strong enough to move equipment 
more than 50 percent of the time. A harp trap is positioned at the portal entrance, and 
bird netting is hung to block the space surrounding the entrance. Traps are checked 
at 10-minute intervals. For fall harp trapping, a minimum of two evenings of sampling 
is completed at each suitable entrance. For spring harp trapping, one night of 
sampling per week from 1 to 21 April is completed at each suitable entrance. 
 
Concurrent with harp trapping, an acoustic detector is placed near the portal 
entrance. Bat passes are monitored and tallied for at least one hour after 10:00 PM. 
All files recorded are passed through a noise filter previously provided by the 
USFWS. A qualified biologist reviews files that pass the filter to eliminate any that 
were not produced by bats and to note the number of files that contain multiple bats. 
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 Table 1. Portals identified along the Mountain Valley Pipeline Project in Virginia. 

Portal Opening ID County Milepost Date Assessed 
# of 

Openings 
Potentially 
Suitable? 

Date(s) 
Surveyed  Comments 

Distance to 
Construction 

Workspace (Meters) 

PS-VA2-A-P1 Giles 201.0 4/10/2015 1 No n/a  19.23 

Small Hole Giles 202.0 6/22/2016 1 No n/a  0.00 

Crooks Crevice Giles 202.0 6/22/2016 2 Yes 
9/27/2016, 
9/30/2016 

No bats captured 0.00 

MLM-PO-0004 Giles 209.9 10/12/2016 1 Yes 
10/16/2016, 
10/17/2016 

No bats captured 40.00 

Homer Williams Cave Giles 209.9 6/22/2016 1 Yes 
10/12/2016, 
10/13/2016 

No bats captured 40.30 

 Giles  9/18/2015 3 Yes n/a 

Known Indiana bat hibernaculum; 
considered occupied by Indiana and 
northern long-eared bats for this 
Project 

39.80 

 Giles  9/18/2015 1 Yes 
4/17-21/2016, 
10/14/2016, 
10/15/2016 

No bats captured during spring or fall 
sampling, but tri-colored bat observed 
within the cave during fall 2016 

14.31 

Sinkhole Giles 213.0 9/18/2015 2 Yes 
9/29/2015, 
10/20/2015 

No bats captured 79.20 

 Giles  9/17/2015 1 Yes n/a 

Known northern long-eared bat 
hibernaculum; considered occupied 
by Indiana and northern long-eared 
bats for this Project  

397.88 

PS-VA7-M-P1 Craig 218.1 4/13/2016 1 No n/a  19.05 

Fred Bulls Cave Montgomery 221.7 7/14/2016 2 Yes n/a 
Not surveyed due to feature 
occurrence well outside of the 
Project’s survey corridor 

654.63 

P-DG-001 Montgomery 225.9 8/11/2016 1 No n/a  0.00 

P-DG-002 Montgomery 225.9 8/11/2016 1 Yes 
10/03/2016, 
10/04/2016 

No bats captured 7.02 

Old Mill Cave Montgomery 226.5 6/22/2016 1 Yes 
10/01/2016, 
10/02/2016 

No bats captured 1,426.39 
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4.1.4 Small Hole 

Small Hole was assessed on June 22, 2016. The portal is a vertical opening located 
in Giles County, Virginia along a 50-degree slope with approximately 90 percent 
canopy cover at the entrance. The portal is approximately 0.3 meter (1 ft) high and 
0.6 meter (2 ft) wide at the entrance with an estimated internal height and width of 
20.3 centimeters (8 in) high by 43.2 centimeters (17 in). The shaft extends 
approximately 1.8 meters (6 ft) from the entrance. The portal entrance appears stable 
and no evidence of collapse was observed. No evidence of use by bats was 
observed, and the portal was determined to not be suitable for hibernating bats. A 
harp trap survey at Small Hole was not recommended.   

4.1.5 Portal P-DG-001 

Portal P-DG-001 was assessed on August 11, 2016. This portal is a vertical opening 
located in Montgomery County, Virginia along a 0-degree slope with approximately 
85 percent canopy cover at the entrance. The portal is approximately 45.7 
centimeters (18 in) high and 45.7 centimeters (18 in) wide at the entrance with an 
estimated internal height and width of 60.9 centimeters (24 in) by 60.9 centimeters 
(24 in). The shaft extends approximately 6 meters (20 ft) from the entrance. The 
entrance did not appear stable, and no evidence of use by bats was observed. This 
portal opening was reported as not suitable for use by bats, and was not 
recommended for a subsequent harp trap survey.  

4.1.6 Portal P-DG-002 

Portal P-DG-002 was assessed on August 11, 2016. This portal is a vertical opening 
in Montgomery County, Virginia along a 5-degree slope with approximately 90 
percent canopy cover at the entrance. The portal is approximately 0.9 meter (3 ft) 
high and 3 meters (10 ft) wide at the entrance with an estimated internal height and 
width of 1.8 meters (6 ft) by 3 meters (10 ft). The shaft extends approximately 24.4 
meters (80 ft) from the entrance. The entrance appeared stable and no evidence of 
recent use by bats was noted. This portal was reported as suitable for use by bats, 
and was recommended for a subsequent harp trap survey. 

4.1.7 Portal MLM-PO-0004   

Portal MLM-PO-0004 was assessed on October 12, 2016. This portal is a horizontal 
opening in Giles County, Virginia along a 5-degree slope with approximately 90 
percent canopy cover at the entrance. The portal is approximately 60.9 centimeters 
(24 in) high and 1.5 meters (5 ft) wide at the entrance with an estimated internal 
height and width of 0.45 meter (1.5 ft) by 0.9 meter (3 ft). The shaft extends 
approximately 4.87 meters (16 ft) from the entrance. The entrance and internal 
ceiling appeared stable, and no evidence of recent use by bats was noted. This 
portal was reported as suitable for use by bats, and was recommended for a 
subsequent harp trap survey.  
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4.2 Hibernacula Survey/Trapping 

Five potential hibernacula documented during pedestrian searches in 2016 within 
Virginia were determined to be suitable for hibernating bats and were recommended 
for survey. Of the four potentially suitable portals located during searches in 2014-
2015, one (Overlooked Cave) remained to be surveyed via harp trapping in 2016. 
Capture and habitat data sheets are provided in Appendix G. 

4.2.1 Overlooked Cave 

Overlooked Cave was surveyed from April 17 to 21, October 14, and October 15, 
2016. General habitat surrounding the cave was characterized as a young, upland 
deciduous forest dominated by tulip poplar (Liriodendron tulipifera). A closed canopy, 
moderately cluttered understory, and the lack of large live or dead trees provided low 
tree roosting potential for bats in the vicinity of the cave. No bats were captured in the 
harp trap, nor were bats observed flying in the vicinity of the cave sampling efforts. 
However, one tri-colored bat (Perimyotis subflavus) was observed roosting within the 
cave during harp trap efforts in October 2016.  

4.2.2 Crooks Crevice 

Crooks Crevice was surveyed from September 27 to 30, 2016, but inclement weather 
precluded five hours of harp trap efforts on September 28 and 29, 2016. General 
habitat surrounding the cave was characterized as a young, lowland deciduous forest 
dominated by tulip poplar, black walnut (Juglans nigra), and black locust (Robinia 
pseudoacacia). An open canopy, moderately cluttered understory, and relatively few 
large live or dead trees provided low tree roosting potential for bats in the vicinity of 
the cave. No bats were captured in the harp trap, nor were bats observed flying 
within the vicinity of the cave during sampling efforts. 

4.2.3 Old Mill Cave 

Old Mill Cave was surveyed on October 1 and 2, 2016. General habitat surrounding 
the cave was characterized as a mature, lowland deciduous forest dominated by 
American sycamore (Platanus occidentalis) and black walnut. A moderately closed 
canopy, moderately cluttered understory, and presence of several large live and 
dead trees provided moderate tree roosting potential for bats in the vicinity of the 
cave. No bats were captured in the harp trap, nor were bats observed flying in the 
vicinity of the cave during sampling efforts. 

4.2.4 Portal P-DG-002 

Portal P-DG-002 was surveyed on October 3 and 4, 2016. General habitat 
surrounding the portal was characterized as a mature, upland deciduous forest 
dominated by white oak (Quercus alba) and mockernut hickory (Carya tomentosa). A 
closed canopy, open understory, and presence of several large live and dead trees 
provided high tree roosting potential for bats in the vicinity of the portal.  
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similar to maternity roosts (Kiser and Elliott 1996, Schultes and Elliott 2002, Brack and 
Whitaker 2004, Brack et al. 2004), although smaller diameter trees may be used. Less 
space may be required for a single bat than a colony of bats, or thermal requirements 
may differ. Males appear somewhat nomadic; over time, the number of roosts and the 
size of an area used increases. Activity areas encompass roads of all sizes, from trails 
to interstate highways. Roosts have also been located near roads of all sizes (Kiser 
and Elliott 1996, Schultes and Elliott 2002, Brack et al. 2004), including adjacent to an 
interstate highway (Brack et al. 2004).  

1.2.1.2 Females and Maternity Colonies 

When female Indiana bats emerge from hibernation, they migrate to maternity colonies 
that may be located up to several hundred miles away (Kurta and Murray 2002). 
Females form nursery colonies under exfoliating bark of dead, dying, and living trees 
in a variety of habitat types, including uplands and riparian habitats. A wide variety of 
tree species, including occasional pines (Britzke et al. 2003) are used as nursery 
colonies indicating that it is tree form, not species that is important for roosts. Since 
many roosts are in dead or dying trees, they are often ephemeral. Roost trees may be 
habitable for one to several years, depending on the species and condition of the tree 
 (Callahan et al. 1997)  
 
Indiana bats exhibit strong site fidelity to summer roosting and foraging areas (Kurta 
and Murray 2002, Kurta et al. 2002).Females are pregnant when they arrive at 
maternity roosts. Parturition typically occurs between late June and early July. A 
maternity colony typically consists of 25 to 325 adult females. Nursery colonies often 
use several roost trees (Kurta et al. 1993, Foster and Kurta 1999, Kurta and Murray 
2002), moving among roosts within a season. Most members of a colony coalesce into 
a single roost tree about the time of parturition, which begins to break up again as soon 
as young are volant.  
 
Roosts that contain large numbers of bats (more than 20 bats) are often called primary 
roosts, while secondary roosts hold fewer bats. Primary roost trees are often greater 
than 46 centimeters (18 in) diameter at breast height (dbh) and secondary roost trees 
are often greater than 23 centimeters (9 in) dbh (Gardner et al. 1991, Callahan et al. 
1997, Kurta et al. 2002, Miller et al. 2002, Carter 2003). Numerous suitable roosts may 
be required to support a single nursery colony, possibly about 45 stems per hectare 
(20/acre) (Gardner et al. 1991, Miller et al. 2002, Carter 2003).  
 
Roost trees are often located where they have solar exposure, with 20 to 80 percent 
canopy closure (Humphrey et al. 1977, Gardner et al. 1991, Kurta et al. 1993, Kurta et 
al. 1996, Kurta et al. 2002, Carter 2003).They are often exposed to 10 or more hours 
of solar radiation per day (Kurta et al. 2002). The need for solar exposure may vary 
with latitude.  
 
Indiana bats live on anthropogenic landscapes and recent research indicates females 
do include roads in their active area. Although bats do cross roads, the studies 
that.document this behavior were not designed to gauge a graded response (Gardner 
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2.2 Ecology 

The northern long-eared bat is a "tree bat” in summer and a "cave bat” in winter. During 
the summer, the species is forest dependent. As with the Indiana bat, there are four 
ecologically distinct components of the annual life cycle:  winter hibernation, spring 
staging and autumn swarming, spring and autumn migration, and the summer season 
of reproduction (Figure 3). 

2.3 Summer Roosting Ecology 

The summer range of the northern long-eared bat is large and includes much of the 
eastern deciduous forestlands from the northern border of Florida north and west to 
Saskatchewan and east to Labrador (Caceres and Barclay 2000, Whitaker and 
Mumford 2009) (Figure 4). Distribution throughout the range is not uniform, and 
summer occurrences are more common in the northern and northeastern portions of 
the species’ range than in southern and western portions (Caceres and Barclay 2000, 
Amelon and Burhans 2006). Historically, these areas were primarily forested. Through 
the southern portions of their range, they appear to be less abundant, and are thought 
of as rare in Alabama, South Carolina, and Georgia (Mumford and Cope 1964, Barbour 
and Davis 1969, Amelon and Burhans 2006, Whitaker and Mumford 2009, Timpone et 
al. 2010). Although occasionally captured/recorded in western portions of their range, 
they are uncommon when records are compared to eastern areas, and may now 
occupy this area as a result of range expansion following settlement (Sparks et al. 
2011). 
 
When female northern long-eared bats emerge from hibernation, they migrate to 
maternity colonies. The distance traveled from winter hibernacula to summer roosting 
areas is not known. Maternity colonies are typically found in hollow trees and under 
bark although they also use bat-houses, buildings, and other anthropogenic structures 
(Amelon and Burhans 2006). After parturition, pups usually achieve volancy by 21 days 
(Kunz 1971, Krochmal and Sparks 2007). As the offspring become volant, average 
number of bats using a maternity roost declines (Lacki and Schwierjohann 2001, 
Sparks 2003). 
 
A wide variety of deciduous tree species, as well as occasional coniferous species, are 
used as nursery colonies indicating that it is tree form, not species that is important for 
roosts (Caceres and Barclay 2000, Carter and Feldhamer 2005). This species regularly 
uses both live and dead trees (Sasse and Pekins 1996, Foster and Kurta 1999, Lacki 
and Schwierjohann 2001, Sparks 2003, Timpone 2004, Whitaker et al. 2004, Carter 
and Feldhamer 2005, Ford et al. 2006, Timpone et al. 2010, Johnson et al. 2012, Silvis 
et al. 2012, Johnson et al. 2013, Silvis et al. 2014). The northern long-eared bat may 
choose either tree condition, depending on the presence or availability within an area 
or possibly due to competition with or predation from other wildlife (Perry and Thill 
2007, Perry et al. 2007). Roost trees may be habitable for one to several years, 
depending on the species and condition of the tree. The species may also use several 
other structures as summer roost sites. 
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These can be natural or man-made (e.g. bridges, barns/homes, rocky cracks or 
crevices). Northern long-eared bats make extensive use of bat-houses when these 
structures are available (Whitaker et al. 2006). 
 
Some males and non-reproductive females remain near their winter hibernacula 
throughout summer while others migrate varying distances. This may be due to a 
preference for cooler environments in the absence of pups (Barbour and Davis 1969, 
Amelon and Burhans 2006). 
 
Males can be caught at hibernacula on most nights during summer, although there 
may be a large turnover of individuals between nights. 
 
Structurally, summer roosts used by males are similar to those used by maternity 
colonies. Trees used by males of the species are often smaller than those used by 
maternity colonies, perhaps because males are often solitary or form small groups and 
thus need less space or they may have different thermal requirements than females. 
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EVIDENCE OF MINING AND CAVE/KARST GEOLOGY, MAPS 1-7 

  

















 

 

APPENDIX D 
PORTAL LOCATIONS, MAPS 1-3 
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APPENDIX F 
PORTAL DESCRIPTION DATA SHEETS 
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23.60 9.30 Celsius

No
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0

No

No N/A

No

No

No

Yes

Once you crawl into the cave it opens up into a small rooms with some evidence of an old collapse. Small room goes back about 50 feet and ends. However, in 
the middle of the room there is a spring that comes out of a squeeze. 

There is a small passage (2.5 feet by 4 feet at opening) that follows the spring. The passage turns and may narrow further but unable to confirm. Clearly 
this small passage is carved from the spring and may lead to a larger cave system.
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Main chamber goes back over 120 feet. The main chamber starts to narrow until it's about 2-3 ft high and around 7 feet wide, it likely continues but couldn't 
proceed due to safty. Temp was 2.5 C, could hear dripping.

Secondary shoot is about 25 feet inwards from the opening and proceeds at a 35 degree slope up. Passage is about 6 feet wide and narrows slightly as 
it goes up, it turns and narrows but likely goes on based on erosion pattern.
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Main portal (ground) opening back to 70 feet than narrows to a squeeze (1 x 2) that continues on. A spring comes out at entrance. The water was once pumped 
to the old house.

Spring flows into the second and much bigger portal, the two portals we once connected underground but a giant sink caused the two to become 
exposed and thus separated. The spring emptying out into mill creek (land owners onced used dye and tracked)
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No airflow; unable to assess deep interior of portal due to vertical opening. Portal has been excavated for inspection by Draper--leaf litter and soil removed from 
portal (photo #2). Unlikely that it has been used by bats
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From Draper: An irregular entrance about 1’ to 3’ wide and 10’ long,  drops 60’ to a canyon/fissure type passage that is about 40’ long. The downslope end is 
about 80’ below surface. There is no continuation, no airflow, no stream, no bats

Without entering the portal it appears that trapping may be necessary; however, Draper's assessment of the interior leads me to think trapping is not 
necessary
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Portal goes back at least 15-16 feet until it turns and we are unable to see how much farther it goes back. The portal is elevated about 5 feet from the river. The 
opposing bank is lower and flush with a pasture. Portal may flood if the river is very

High but I don't see any signs of High water marks near the portal. Likely this is because the opposite bank is lower.
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