From: Stahl, Megan D.

To: Cindy Schulz; Barbara Douglas; Lennon, Tiernan; Sumalee Hoskin
Cc: Centofanti, John

Subject: MVP Potential Hibernacula References, Locations, Photos

Date: Friday, October 27, 2017 2:01:24 PM

Attachments: Bat Poten Hiber 2017 1023 DAA.KMZ

Draper Aden Karst Specialist Quals 10-27.pdf
2017 10 27-MVP Potential Hib Within Action Area-with cave descriptions and references.xlsx

All,

| am providing the following to aid in your review of the assessments of the potential hibernacula:

1. Updated table with references added (attached). Please note | added clarification to
column headers and included the screening criteria in the footnotes.

2. Qualifications for references (attached).

3. KMZ showing the locations of the potential hibernacula (attached).

4.  ArcGIS ArcMap Document that will allow you to page through the caves using data driven
pages. This format shows the cave locations and any photos that are associated with the
cave entrance (instructions to download the files below).

The files can be downloaded here:

Click the above link, save the .zip file to a folder on your PC, right click the file and
choose “Extract All” from the menu, enter the password below and your file(s) will be
uncompressed to a folder for you.

Password to extract contents of .zip file — ||l

Please note that the PDF file shows an “example” of what the recipient can obtain as
output from the KMZ. It does not cover all features. Please let me know if you have
any questions.

Megan Stahl

Permitting Supervisor

625 Liberty Avenue, Suite 1700
Pittsburgh, PA 15222

T 412-553-7783
C412-737-2587

E( ] I Where energy meets innovation,

www.eqgt.com
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Draper Aden Associates

Engineering * Surveving « Envivonmental Services

2206 South Main Street

Blacksburg, Virginia 24060

(540) 552-0444 + Fax (540) 552-0291
www.daa.com

Draper Aden Associates is providing ongoing support for the Mountain Valley Pipeline
Project. The team includes Karst Specialists with demonstrated experience in karst and
karst hydrogeology of southern West Virginia and southwestern Virginia to verify and
document previously identified karst features (Mountain Valley Karst Hazards
Assessment) and to observe, evaluate, develop, and oversee mitigation strategies for
any new karst features encountered, during construction of the proposed Mountain

Valley Pipeline.

Draper Aden Associates’ Karst Specialists have direct experience in characterizing karst
terrain and karst hydrogeology of southern West Virginia and southwestern Virginia.
Furthermore, Draper Aden Associates’ Karst Specialists completed the field review and
documentation of karst features and summarized the information in the Mountain
Valley Karst Hazards Assessment, and the Mountain Valley Karst Mitigation Plan. Draper
Aden Karst Specialists have unprecedented, and well-documented direct experience

with the Mountain Valley Pipeline project in karst terrain of Virginia and West Virginia.

Karst Specialist Team

Mr. Balfour served a central role in preparing the Mountain Valley Karst Hazards
Assessment, and Mountain Valley Karst Mitigation Plan. Mr. Balfour will be a full-time
on-site inspector during construction and post-reclamation inspection activities.
Relevant project experience for Mr. Balfour is presented below:

o Served a central role in field work, data analysis and preparation of the Mountain

Valley Karst Hazards Assessment and the Karst Mitigation Plan.

Blacksburg, Virginia « Charlottesville. Virginia « Hampton Roads, Virginia « Richmond. Virgimia « Coats, North Carolina

https://myeqt-my sharepoint com/personal/mstahl_eqt_com/documents/mvp/bo/questions from fws/draper aden karst specialist quals 10-27 docx
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Conducted sinkhole mapping and stormwater and groundwater management
planning for the City of LeW|sburg, WYV, an area W|th very well’ developed karst.

Performed construction inspection for water. arid sewer line installations in karst

for the towns of Union and Alde.rson Wv.
Conducted dye tracmg‘ and smkhole mltlgatlon for Amerlcan Electric Power (AEP)

at their. transformer yard in Bluefleld WV

Conducted underground surveylng prior to siting a new elementary school in

Bluefield, WV to precisely locate a large room in a cave.

Another key member of the Karst SpeC|aI|st team is Mr. Mike Futre.H Mr. FutreII like Mr.

Balfour, has served a central role in preparlng the- Mountaln VaIIey Karst Hazards

invaluable beneflt. to’ karst mapping and analy5|s A select set of Mr. Futrell’s relevant

project e)(perlence is included here:

Involved in all work conducted to date by Draper Aden Associates for Mountain
Valley LLC, including karst hazards assessment, karst mitigation planning, water
supply evaluation, data analysis and mapping, and agency interactions.
Appalachian Natural Gas, Russel Co. VA: Specialist in karst geology. Mr. Futrell
completed desktop review and field assessment for karst geology environmental
review process; conducted terrain, hydrologic, and geologic modeling; performed
GIS data collection and compilation for geology and environmental review teams;
and collaborated on avoidance and mitigation strategies.

Virginia Division of Geology and Mineral Resources (VDGMR): Mr. Futrell
completed the final geoprocessing and development of the statewide sinkhole GIS

layer from source-digitized records.



Cave

Actual Length
Northern Long- Distance to based on
eared Bat Distance to LOD [LOD based on |Reference( Topographic setting/ Suitability
Suitability as |Indiana Bat Status |Status as as Documented |Reference(s) |s)in Closest gradient based on based on Potential for
Portal Documented [as Documented in [Documented in |in the BA inColumnR [ColumnR |Feature Reference(s) in Column [Cave Description based on Reference(s) in  |Physical Construction Cave Data
Feature Name featureid State County Opening ID  |in the BA the BA the BA (meters) (meters) (feet) within LOD (R Column R Details* Impact** Basis for determinations References***
no impact based on Douglas,
Cave is uphill from route hydrologic and geologic Holsinger, DAA
_ VA-0129 Virginia Giles _ Suitable Not Occupied Known _ . 3388|Access Road |and AR Suitable No analysis, addressed in BA Karst Team
On hillside opposite side
Rd and Creek from LOD. no impact based on Douglas,
Hydrologically hydrologic and geologic Holsinger, DAA
_ VA-0134 Virginia Giles _ Suitable Known Known - . 3980(ROW upgradient. Suitable No analysis, addressed in BA Karst Team
Suitable, Suitable, Sideways two draws no impact based on outside of|Douglas, DAA
] VA-0136 Virginia Montgomery r Suitable Unsurveyed Unsurveyed ] B 215|ROW southwest. Suitable No 0.5-mile buffer Karst Team
The limestone mine
intersected a cave some
distance into the mine Virginia
and subsequently no impact based on existing |Speleological
Suitable, Suitable, portions of the cave access that will only be used |Survey, DAA
_VA—0259 Virginia Giles _ Suitable Unsurveyed Unsurveyed - . 9000|Access Road |were quarried away. Suitable No for light truck traffic Karst Team
40 degree slope on
_ WV-0055 West Virginia |Braxton _ Suitable Not Occupied Known - 60|ROW wooded hillside Suitable Potential ESI Field Review
no impact based on existing
access that will not be
Suitable, Suitable, upgraded and will only be
_ VA-0260 Virginia Giles _ Suitable Unsurveyed Unsurveyed - Access Road Suitable No used for light truck traffic ESI Field Review
no impact based on existing
access that will not be
Suitable, Suitable, upgraded and will only be
_ VA-0261 Virginia Giles _ Suitable Unsurveyed Unsurveyed - Access Road Suitable No used for light truck traffic ESI Field Review
no impact based on existing
Suitable, Suitable, access that will not be
_ West Virginia |Nicholas _ Suitable Unsurveyed Unsurveyed - 60|Access Road Suitable No upgraded ESI Field Review
Virginia
no impact based on entrance |Speleological
Suitability Suitability outside 0.5-mile buffer, Survey, DAA
_ VA-0199 Virginia Giles _ Unknown Unknown Unknown - 840 437|ROW On opposite hill Potential No closest passage is 0.44-mile Karst Team
no impact based on distance
Suitability Suitability r 0.49-mile from LOD and trend [Douglas, DAA
_ VA-0141 Virginia Montgomery _ Unknown Unknown Unknown _ 786 1323|ROW Downgradient Potential No away Karst Team
no impact based on
On flank of mountain topography upgradient on
Suitability Suitability across creek, road, and ridge on different mountain |Douglas,
. VA-0194 Virginia Giles _ Unknown Unknown Unknown _ 721 500|Access Road |US-460. Upgradient. Potential No across road and stream Holsinger
Virginia
Speleological
Suitability Suitability Sideways across a ridge no impact based on Survey, DAA
_ VA-0142 Virginia Montgomery _ Unknown Unknown Unknown _ 643 503|Access Road |and draw. Potential No topography across a ridge Karst Team
Douglas,
Suitability Suitability no impact based on Holsinger, DAA
_ VA-0133 Virginia Giles _ Unknown Unknown Unknown _ 499 6230({ROW Upgradient Potential No upgradient and trends away |Karst Team
Suitability Suitability Access Road |Sideways far along the no impact based on distance
_ VA-0245 Virginia Giles _ Unknown Unknown Unknown - 474 85|and ROW mountain. Potential No to single pit, no trend Douglas
no impact based on
Suitability Suitability Upgradient, across upgradient and distance to Holsinger, DAA
_ VA-0250 Virginia Giles _ Unknown Unknown Unknown - 408 1530(ROW creek, over a hill. Potential No end of cave Karst Team
Virginia
no impact based on Speleological
Suitability Suitability Other side of draw from topography and trend away |Survey, DAA
_ VA-0159 Virginia Montgomery _ Unknown Unknown Unknown _ 257 135(Access Road |AR. Potential No from AR Karst Team
no impact based on
Suitability Suitability upgradient and distance to Douglas, DAA
_ VA-0140 Virginia Montgomery _ Unknown Unknown Unknown _ 104 600(ROW In hillside above Route. Potential No end of cave Karst Team
Suitability Suitability Downslope from existing no impact based on trend
VA-0131 Virginia Giles Unknown Unknown Unknown - 38 208|Access Road |gravel driveway. Potential No parallel to existing access road |Holsinger
Suitability Suitability no impact based on outside of |ESI, DAA Karst
VA-0238 Virginia Montgomery Unknown Unknown Unknown - Potential No 0.5-mile buffer Team
Suitability Suitability Outside Action
_ VA-0147 Virginia Montgomery _ Unknown Unknown Unknown _ Area No outside of 0.5-mile buffer Douglas
no impact based on outside of|Virginia
0.5-mile buffer, upgradient, [Speleological
Suitability Suitability Access Road not suitable based on cave Survey, DAA
_ VA-0217 Virginia Giles _ Unknown Unknown Unknown _ 940 25(and ROW Upgradient _ No N/A length Karst Team
Virginia
Speleological
Suitability Suitability F Survey, DAA
|_ VA-0151 Virginia Montgomery _ Unknown Unknown Unknown _ 937 46(Access Road |On low ridge No N/A outside of 0.5-mile buffer Karst Team
Virginia
Suitability Suitability Other side of hill, down Speleological
T VA-0231 Virginia Giles I unknown Unknown Unknown ] 905 45|Access Road [the ridge. ] No N/A outside of 0.5-mile buffer Survey
no impact based on outside of
0.5-mile buffer, upgradient,
Suitability Suitability Upgradient a couple not suitable based on cave
_ WV-0064 West Virginia [Monroe _ Unknown Unknown Unknown _ 895 20|ROW draws easterly _ No N/A length Hempel
Douglas, Virginia
Surface - downgradient Speleological
Suitability Suitability of route, subsurface - Survey, DAA
_ VA-0138 Virginia Montgomery _ Unknown Unknown Unknown - 889 272|ROW upgradient of route _ No N/A outside of 0.5-mile buffer Karst Team
no impact based on outside of
0.5-mile buffer, not suitable
Suitability Suitability Sideways toward next based on entrance and likely |Douglas, DAA
_ VA-0149 Virginia Montgomery _ Unknown Unknown Unknown - 881 250|ROW hill, across road _ No N/A filled Karst Team
no impact based on outside of|Virginia
Suitability Suitability 0.5-mile buffer, not suitable [Speleological
_ VA-0235 Virginia Giles _ Unknown Unknown Unknown _ 869 O[ROW On other side of hill No N/A based on length Survey
no impact based on outside of|Virginia
0.5-mile buffer, upgradient, [Speleological
Suitability Suitability Access Road not suitable based on cave Survey, DAA
_ VA-0214 Virginia Giles _ Unknown Unknown Unknown _ 862 25|and ROW Upgradient No N/A length Karst Team




no impact based on outside of

*To be considered suitable habitat:&

1. The openings should be at least one (1) foot in diameter or larger.

2. The passage should continue beyond the “dark zone” and not have an obvious end within 40 feet of entrance.
3. Entrances that are flooded or prone to flooding (i.e., debris on ceiling), collapsed shut, or otherwise inaccessible to bats will be excluded.

4. Openings that have occurred recently (i.e., within the past 12 months) due to creation or subsidence.

**Ppotential construction impact evaluation was based on:[
1. Location and proximity to limits of disturbance (LOD)

0.5-mile bufferand trend Douglas,
Suitability Suitability away, not suitable based on  [Holsinger, DAA
|_ VA-0137 Virginia Montgomery _ Unknown Unknown Unknown _ 851 5400{ROW Downgradient No N/A flooding Karst Team
no impact based on outside of
0.5-mile buffer, upgradient |Virginia
and trend away, not suitable |Speleological
Suitability Suitability based on flooding and Survey, DAA
|_ VA-0210 Virginia Giles _ Unknown Unknown Unknown _ 843 14320|ROW Upgradient of route. No N/A collapse Karst Team
no impact based on outside
Suitability Suitability 0.5-mile buffer, not suitable
_ VA-0246 Virginia Giles _ Unknown Unknown Unknown _ 842 400(ROW Downgradient. No N/A based on fill Douglas
no impact based on outside of
0.5-mile buffer, upgradient, [Douglas, Virginia
Suitability Suitability not suitable based on cave Speleological
_ VA-0169 Virginia Giles I- Unknown Unknown Unknown - 822 40(ROW Upgradient _ No N/A length Survey
no impact based on outside of|Virginia
Suitability Suitability Other side of hill, down 0.5-mile buffer, topography, [Speleological
_ VA-0230 Virginia Giles _ Unknown Unknown Unknown _ 816 40(Access Road [the ridge. _ No N/A not suitable based on length |Survey
Virginia
Speleological
Suitability Suitability not suitable based on cave Survey, DAA
VA-0218 Virginia Giles _ Unknown Unknown Unknown _ 757 10|ROW Upgradient _ No N/A length and suface pit Karst Team
Douglas, Virginia
Speleological
Suitability Suitability not suitable based on surface |Survey, DAA
_ VA-0145 Virginia Giles _ Unknown Unknown Unknown _ 716 55|ROW Upgradient _ No N/A pit Karst Team
Across ridges, creekbed, Douglas, Virginia
Suitability Suitability road and up next hillside. not suitable based on cave Speleological
|_ VA-0182 Virginia Montgomery _ Unknown Unknown Unknown _ 659 15|ROW Upgradient. _ No N/A length Survey
Virginia
Suitability Suitability not suitable based on cave Speleological
VA-0234 Virginia Giles I unknown Unknown Unknown ] 639 12|ROW on other side of hill. (|| G No N/A length Survey
Virginia
Suitability Suitability not suitable based on Speleological
_ VA-0146 Virginia Giles _ Unknown Unknown Unknown _ 636 8|ROW Upgradient _ No N/A entrance and cave length Survey
Virginia
Speleological
Suitability Suitability Sideways a couple ridges not suitable based on Survey, DAA
_ VA-0158 Virginia Montgomery _ Unknown Unknown Unknown _ 630 50|Access Road |and draws from AR. _ No N/A entrance Karst Team
Virginia
Speleological
Suitability Suitability Sideways across a small not suitable based on cave Survey, DAA
_ VA-0225 Virginia Giles _ Unknown Unknown Unknown _ 600 15|ROW sadle, on next ridge. _ No N/A length Karst Team
Virginia
Suitability Suitability not suitable based on cave Speleological
_ VA-0220 Virginia Montgomery _ Unknown Unknown Unknown _ 587 20|Access Road |Location uncertain _ No N/A length Survey
no impact based on Virginia
upgradient, not suitable Speleological
Suitability Suitability Access Road based on surface and no Survey, DAA
|_ VA-0215 Virginia Giles _ Unknown Unknown Unknown _ 559 92|and ROW Upgradient _ No N/A airflow Karst Team
no impact based on Virginia
upgradient, not suitable Speleological
Suitability Suitability Access Road based on surface and no Survey, DAA
_ VA-0216 Virginia Giles _ Unknown Unknown Unknown _ 551 135(and ROW Upgradient _ No N/A airflow Karst Team
Virginia
Speleological
Suitability Suitability On opposite hill across not suitable based on surface |Survey, DAA
_ VA-0209 Virginia Montgomery _ Unknown Unknown Unknown _ 524 60|ROW low saddle .|No N/A pit and now airflow Karst Team
Virginia
no impact based on Speleological
Suitability Suitability Access Road upgradient, not suitable Survey, DAA
I_ VA-0219 Virginia Giles _ Unknown Unknown Unknown _ 480 650({and ROW Upgradient No N/A based on flooding Karst Team
no impact based on
Suitability Suitability upgradient and trends away, |Douglas, DAA
_ VA-0135 Virginia Giles _ Unknown Unknown Unknown _ 461 9343(ROW Upgradient No N/A not suitable based on flooding|Karst Team
no impact based on distance |Hempel, WV-
Suitability Suitability to end of cave, not suitable DEP, DAA Karst
_ WV-0056 West Virginia |[Monroe _ Unknown Unknown Unknown _ 459 1607 (ROW Downgradient of route No N/A based on flooding Team
Virginia
Suitability Suitability Across a draw and not suitable based on Speleological
_ VA-0232 Virginia Giles _ Unknown Unknown Unknown _ 439 O[ROW upgradient. No N/A entrance and cave length Survey
Virginia
Suitability Suitability not suitable based on cave Speleological
_ VA-0221 Virginia Giles _ Unknown Unknown Unknown _ 348 25|ROW Upgradient No N/A length Survey
Virginia
Speleological
Suitability Suitability Upgradient, across Survey, DAA
VA-0242 Virginia Giles Unknown Unknown Unknown _ 341 87|ROW creek, over a hill. No N/A not suitable based on flooding|Karst Team
Suitability Suitability Sideways from route, not suitable based on cave
WV-0057 West Virginia |Monroe Unknown Unknown Unknown - 321 15|ROW location uncertain No N/A length Hempel
Virginia
Speleological
Suitability Suitability Upgradient, across not suitable based on Survey, DAA
VA-0227 Virginia Giles _ Unknown Unknown Unknown _ 303 72|ROW creek, on a hill. No N/A entrance and collapse Karst Team
Virginia
Suitability Suitability not suitable based on cave Speleological
VA-0222 Virginia Giles _ Unknown Unknown Unknown _ 294 35|ROW Upgradient _ No N/A length Survey
West Virginia
Suitability Suitability Access Road not suitable based on cave Speleological
WV-0067 West Virginia |[Monroe _ Unknown Unknown Unknown _ 252 20|and ROW Upgradient from route. _ No N/A length Survey
Virginia
Speleological
Suitability Suitability not suitable based on cave Survey, DAA
_ VA-0228 Virginia Giles _ Unknown Unknown Unknown _ 251 20|Access Road |On hillside opposite AR No N/A length Karst Team
Virginia
Suitability Suitability Sideways from AR / not suitable based on surface |Speleological
VA-0213 Virginia Giles Unknown Unknown Unknown _ 193 100(Access Road [public road No N/A pit Survey
Suitability Suitability
VA-0153 Virginia Giles Unknown Unknown Unknown _ 190 0[Access Road |Sideways from route No N/A not suitable, filled DAA Karst Team
Douglas, Virginia
Suitability Suitability not suitable based on cave Speleological
|_ VA-0253 Virginia Giles _ Unknown Unknown Unknown _ 139 40(ROW Upgradient of route. _ No N/A length Survey
Virginia
Marginally downgradient Speleological
Suitability Suitability and across road from not suitable based on cave Survey, DAA
_ VA-0144 Virginia Giles _ Unknown Unknown Unknown _ 139 15|ROW route. In sinkhole. No N/A length Karst Team
Suitability Suitability not suitable based on cave
VA-0157 Virginia Giles _ Unknown Unknown Unknown - 102 72|ROW Sideways from route. No N/A length and no air flow DAA Karst Team
Virginia
Suitability Suitability not suitable based on surface |Speleological
VA-0143 Virginia Giles _ Unknown Unknown Unknown - 74 75|ROW Sideways from route _ No N/A pit Survey
no impact based topography
Suitability Suitability upgradient, not suitable base
_ VA-0132 Virginia Giles _ Unknown Unknown Unknown - 61 O|ROW Uphill from ROW. No N/A on entrance and cave length [DAA Karst Team
no impact based on Douglas, Virginia
upgradient and trend away, |Speleological
Suitability Suitability not suitable based on Survey, DAA
VA-0164 Virginia Giles Unknown Unknown Unknown - 38 535|Access Road |On hill above AR No N/A entrance size and blockage Karst Team
Suitability Suitability Sideways from route, in not suitable based on cave
VA-0154 Virginia Giles Unknown Unknown Unknown - 31 0[ROW powerline clearing No N/A length DAA Karst Team
Suitability Suitability Downgradient but notin not suitable based on cave Holsinger, DAA
VA-0162 Virginia Giles Unknown Unknown Unknown - 17 10|ROW draw No N/A length Karst Team




2. Trend away from LOD

3. Topographic setting/gradient

4. Hydrology

5. Specific construction activities in proximity to feature

***References:

DAA (Draper Aden Associates) Karst Team (qualifications attached):
Bill Balfour — Professional Geologist, karst and natural resource focus. 45 years experience cave and karst mapping and research. West Virginia and Virginia Speleological Survey.
Mike Futrell — Geospatial Analyst, geology, environment, utility focus. 35 years experience cave and karst mapping and research. Virginia Speleological Survey.

Douglas, Henry H. (1964). Caves of Virginia. Virginia Cave Survey, Falls Church, Virginia. 761 p.

Hempel, John C. (1975). Caves and Karst of Monroe County, W.Va. West Virginia. Speleological Survey Bulletin 4. Pittsburgh, Pennsylvania.

Holsinger, John R. (1975). Descriptions of Virginia Caves. Bulletin No. 85. Virginia Division of Mineral Resources, Charlottesville, Virginia.
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Draper Aden Associates

Engineering * Surveving « Envivonmental Services

2206 South Main Street

Blacksburg, Virginia 24060

(540) 552-0444 + Fax (540) 552-0291
www.daa.com

Draper Aden Associates is providing ongoing support for the Mountain Valley Pipeline
Project. The team includes Karst Specialists with demonstrated experience in karst and
karst hydrogeology of southern West Virginia and southwestern Virginia to verify and
document previously identified karst features (Mountain Valley Karst Hazards
Assessment) and to observe, evaluate, develop, and oversee mitigation strategies for
any new karst features encountered, during construction of the proposed Mountain

Valley Pipeline.

Draper Aden Associates’ Karst Specialists have direct experience in characterizing karst
terrain and karst hydrogeology of southern West Virginia and southwestern Virginia.
Furthermore, Draper Aden Associates’ Karst Specialists completed the field review and
documentation of karst features and summarized the information in the Mountain
Valley Karst Hazards Assessment, and the Mountain Valley Karst Mitigation Plan. Draper
Aden Karst Specialists have unprecedented, and well-documented direct experience

with the Mountain Valley Pipeline project in karst terrain of Virginia and West Virginia.

Karst Specialist Team

Mr. Balfour served a central role in preparing the Mountain Valley Karst Hazards
Assessment, and Mountain Valley Karst Mitigation Plan. Mr. Balfour will be a full-time
on-site inspector during construction and post-reclamation inspection activities.
Relevant project experience for Mr. Balfour is presented below:

o Served a central role in field work, data analysis and preparation of the Mountain

Valley Karst Hazards Assessment and the Karst Mitigation Plan.

Blacksburg, Virginia « Charlottesville. Virginia « Hampton Roads, Virginia « Richmond. Virgimia « Coats, North Carolina

https://myeqt-my sharepoint com/personal/mstahl_eqt_com/documents/mvp/bo/questions from fws/draper aden karst specialist quals 10-27 docx
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Conducted sinkhole mapping and stormwater and groundwater management
planning for the City of LeW|sburg, WYV, an area W|th very well’ developed karst.

Performed construction inspection for water. arid sewer line installations in karst

for the towns of Union and Alde.rson Wv.
Conducted dye tracmg‘ and smkhole mltlgatlon for Amerlcan Electric Power (AEP)

at their. transformer yard in Bluefleld WV

Conducted underground surveylng prior to siting a new elementary school in

Bluefield, WV to precisely locate a large room in a cave.

Another key member of the Karst SpeC|aI|st team is Mr. Mike Futre.H Mr. FutreII like Mr.

Balfour, has served a central role in preparlng the- Mountaln VaIIey Karst Hazards

invaluable beneflt. to’ karst mapping and analy5|s A select set of Mr. Futrell’s relevant

project e)(perlence is included here:

Involved in all work conducted to date by Draper Aden Associates for Mountain
Valley LLC, including karst hazards assessment, karst mitigation planning, water
supply evaluation, data analysis and mapping, and agency interactions.
Appalachian Natural Gas, Russel Co. VA: Specialist in karst geology. Mr. Futrell
completed desktop review and field assessment for karst geology environmental
review process; conducted terrain, hydrologic, and geologic modeling; performed
GIS data collection and compilation for geology and environmental review teams;
and collaborated on avoidance and mitigation strategies.

Virginia Division of Geology and Mineral Resources (VDGMR): Mr. Futrell
completed the final geoprocessing and development of the statewide sinkhole GIS

layer from source-digitized records.



Cave
Actual Length
Northern Long- Distanceto | based on
eared Bat Reference. Topographic setting/ Su tability
Status as ()in  |Closest |gradient based on basedon |Potential for
Portal inthe BA in ColumnR | ColumnR | Feature Phys cal Cave Data
Feature Name featureid state County Ovening D_| ntheBA |theBA the BA (meters) (meters) feet) ithnloD |R Column R Detals* Impact**. References*"
23" ent ance n smallsteep s khole. La ge.
steeplyslop ng ooms. D y.Noa flow. no mpact based on Douglas,
Cave s uphlIf om oute | Ph eat c pools at end/bottom. T ends pa a lel hyd olog cand geolog ¢ Hols nge , DAA
Canoe Cave VA0129 Vgna Gles Canoe Cave _|su table Known 275.009522 276| 3388 Access Road |and AR and awav. Sutable No analys s, add essed nBA __|Ka st Team
3 ent ances, ve y popula ec eat onal cave.
On s de oppos te's de |La ge open spaces, st eam, a flow. Ents
Rd and C eekf om LOD. | c awl-gated, 5'%3 -gated, walk-n s nk ent - not no mpact based on Douglas,
Hyd olog cally gated s fa thest f om LOD. Oppos te Rd and hyd olog cand geolog ¢ Hols nge , DAA
Tawnevs Cave €3 |VA-0134 Vv ena Gles VA0134-3 |Sutable Known Known 39.796908 72| 3980|ROW uog ad ent. C ek om LOD. T ends awav. Sutable No anals5.add essed nBA __|Ka st Team
Snkhole nte sects a "ka stw ndow”. Passage
FedBuls Sutable, Sutable, Sdewaystwod aws | cont nues downst eam dm nshng ns zetoa o mpact based on outs de of | Douglas, DAA
F ed Bulls Cave VA0136 Vv ena Montgome v_| cave Sutable Unsu veved Unsu veved 654.627275 927 215|Row southwest. £ avel choke. T end away. Sutable No 0.5-mle bu fe Ka st Team
The | mestone m ne
nte sected a cave some
dstance ntothemne | The m ne po tal has  la ge steeldoo . Ths Vgna
and subsequently focat on s the m ne ent ance doo . La ge o mpact based on exstng | Speleolog cal
Sutable, Sutable, o tons of the cave we e cave, when vs ted (19805) al su faces we e access that w l only be used | u vey, DA
K mbaliton M ne Cave | VA-0259 Vv ena Gles MKM-PO-001 | u table Unsu veved Unsu veved 27.16238 18| 9000| Access Road |aua _ed awav. coated wth th ck black soot. Sutable No fo_lehtt uckt affc Ka st Team
3'x6"open ng, 4'x8' nte 0. Ent ance and
nte nal ce | ng appea ed stable use of po tal
would not make bats suscept ble to
40 deg ee slope on P edaton. Old logg ng 0ad nea by. ~100m
PSWV3-Y-P1 Wy-0055 WestV gna |8 axton PSWV3-Y P1 |Su table Known 7.796084 60| ROW wooded h s de £ om vall w th Kanawha R ve . Sutable Potent al 51 F eld Rev ew
o mpact based on ex st ng
Located on exstng m nestenea an Access access that w i not be
Sutable, Sutable, Road. P obably Assoc ated w th K mbal ton upg aded and wll only be
MKM-PO-002 VA0260 Vena Gles MKM-PO-002 | u table Unsu veved Unsu veved 57.330464 Access Road Mne Sutable No usedfo Ightt ucktaffc |ESIFeld Revew.
o mpact based on ex st ng
Located on exstng m nestenea an Access access that w | not be
Su table, Su table, Road. P obably Assoc ated w th K mbal ton upg aded and wl only be
MKM-P0-003 VA0261 Vv gna Gles MKM-PO-003 | u table Unsu veved Unsu veved 64.752073 Access Road Mo Sutable No usedfo Ightt ucktaffc |ESIFeldRevew
L kely leads back to coal m ne nume ous m ne o mpact based on ex st ng
MVP-NI- Su table, Su table, adtsp esentallowngfo d anage th d access that wl not be
MVP-NI151.02 WestV gna_|N cholas 15102 Sutable Unsu veved Unsu veved 67.22 60| Access Road open ng s g ated culve t Sutable No upg aded 51 F eld Rev ew
Anent ance passage leads to @ 9-nch x 2t
squeeze whe e bats may be suscept ble to Vgna
P edat on. The cave cont nues as p , tght o mpact based on ent ance | Speleolog cal
Sutablty Sutablty  awls, and canyons.T ends towa d. Nea est outs de 0.5-m le buffe , ey, DA
MeDonalds C: VA0199 Vena Gles 55279101 |Unknown | Unknown Unknown 839.030526 840 437|ROW On oppos tehll oassage 5 2300-ft away. Potent al No 50.44-mle |Ka st Team
o mpact based on d stance
Sutablty Sutablty 2x2 ent ance above sp ngleads toast eam 0.49-me f om LOD and t end | Douglas, DAA
MIIC ek Cave VAO141 Vv ena Montgome v_|VA-0141-1 _|unknown | unknown Unknown 785.851482 786  1323|ROW Downg ad ent oassage. T ends awav. Potent al No away Ka st Team
no mpact based on
On flank of mounta n topog aphy upg ad ent on
5p uce Run Mounta n Sutablty Sutablty ac ossc eek, oad,and |Ac awl/st eam c awl leads to a fo mat on dgeondffe entmountan  |Douglas,
Cave VA0194 Vgna Gles V55239501 | Unknown | Unknown Unknown 720.408081 721 500 Access Road | Us-460. Upg ad ent. | oom. T end pa allel. Potent al No ac oss_oad and st eam Hols nge
Cave sase es of passages and canyons. D y. Speleolog cal
Sutablty Sutablty Sdewaysac ossa dge |Noa flow. T ends no thweste Iy, sl ghtly no mpact based on Su vey, DAA
Th c va-0142 Vv gna Montgome v_|VvA-0142-1 _|unknown | Unknown Unknown 642762047 643 503 Access Road |and d aw. awav. Potent al No topog aphvac ossa_dge _|Ka stTeam
Douglas,
Sutablty Sutablty 2ent ances, popula ec eat onal cave w th no mpact based on Hols nge , DAA
P ghole Cave VA133 Vv ena Gles VA0133-2 |Unknown | Unknown Unknown 499548032 499 6230/ ROW Upe adent la ge_ooms. passages and o ts. T ends awav. | Potent al No uog ad ent and t ends awav_|Ka st Team
Sutablty Sutablty Access Road |5 deways fa_along the o mpact based on d stance
Kanodes Pt VA-0245 Vgna Gles V55133901 | Unknown | Unknown Unknown 474.08498 474 85[and ROW | mounta n. 85 opena ptwth oom at bottom. Potent al No tosnglept. not end Douglas
Ve ypopula ec eat onal cave. Typ cal
passage s c awls and cl mbs between sma | no mpact based on
Sutablty Sutablty Upg ad ent, ac oss c eck, | ooms, andna owfis. T ends towa d, end upg ad entand d stance to | Hols nge , DAA
Lnks Cave VA0250 Vgna Gles V55142301 | Unknown | Unknown Unknown 336.734631 08| 1530|ROW ove ahll. of cave s about 1200 away. Potent al No end of cave Ka st Team
Ent ance s squeeze between boulde s n no mpact based on Speleolog cal
Unnamed (Lost A ow] Sutablty Sutablty Othe sdeofd awfom |smalsnk ncow pastu e. Small cave. D y. No topog aphy and t end away [ Su vey, DAA
Cave aka Hancocks) | VA-0159 Vgna Montgome y |VvA-0159-1 _|unknown | Unknown Unknown 257.484228 257 135 Access Road [AR. A flow. T ends SW away f om AR. Potent al No @ st Team
Cave 525 ngle smallna_ow st a ght passage
wtha st eam. T ends east, n tally pa allel.
Then app oach ng afte a bend n the p pel ne. no mpact based on
Sutablty Sutablty Cave end's closest porntto oute s about Upg ad entand d stanceto | Douglas, DAA
Johnsons C: vA0140 Vv ena Monteome v_|VA-0140-1 _|unknown | unknown Unknown 123304616 104 600/ ROW in h ls de above Route. | 700" Potent al No end of cave Ka st Team
The ent ance nte sectas ngle passage
Sutablty Sutablty Downslope f om ex st ng | unn ng along the h s de. NE-SW f om no mpact based on t end
Jones Cave VA0131 Vgna Gles VA0131-1 |Unknown | Unknown Unknown 38.321999 38 208 Access Road | aveld veway. ent ance pa alleltoh Is de and g avel d_ve. |Potental No pa aleltoexst oad| Hols nge
Sutablty Sutablty o mpact based on outs de of | ESI, DAA Ka st
Unnamed VA0238 Vgna Montgome v_|VvA-0238-1 _|unknown | Unknown Unknown 906.26135 Potent al No 0.5-m e bu fe
Sutablty Sutablty Outs de Acton
Longs Cave No2 | VA-0147 Vv ena Monteome v_|VA-0147:1 _|unknown | unknown Unknown 734.164703 outs de of 0.5-m le buffe | Douglas
o mpact based on outs de of |V gna
0.5-miebu fe, upg ad ent, | Speleolog cal
Sutablty Sutablty Access Road ot su table based on cave | Su vey, DAA
W ndso Pt vA0217 Vv ena Gles V55359001 |Unknown | Unknown Unknown 941.206162 940 25|and ROW__|Ung ad ent. 15%2.5 ovena ot No NA length Ka st Team
Vgna
Speleolog cal
Sutablty Sutablty Sma | bedd ng planes and f ssu es. Obv ous u vey, DA
Bob Hende son Cave |VA-0151 Vv ena Montgome v_|VA0151-1 _|unknown | unknown Unknown 936.734077 937 46 Access Road |Onlow_dee use as an mal den. No NiA outs de of 0.5-m lebuffe | Ka st Team
Sutablty Sutablty Othe s de of h I, down Speleolog cal
CokscewCave |VA0231 Vgna Gles V55406201 | Unknown | Unknown Unknown 904.62062 905 45 Access Road | the Tahtopena pt. No NA outs de of 0.5-m le buffe | su vey
o mpact based on outs de of
0.5-m e bu fe , upg ad ent,
Sutablty Sutablty Upg ad enta couple ot su table based on cave
Wolf Cave Wy-0064 WestV gna_|Mon oe Wv-00641 _|Unknown | Unknown Unknown 895.328602 895 20{RoW d aws easte Iy Asmall cave nas nkhole tak ng a st eam. | No NA length Hempel
Douglas, V gna
Su face - downg ad ent Speleolog cal
Sutablty Sutablty of oute, subsu face - | A small swa let cave, floods, flled w th o gan ¢ Su vey, DAA
Ba ke s Cave VA0138 Vv ena Monteome v_|VA-0138-1 _|unknown | unknown Unknown 8886771 889 272|RoW uog adentof oute _|deb s.C awl maze. not end. No NiA outs de of 0.5-m lebuffe | Ka st Team
o mpact based on outs de o
0.5m le bu fe , not su table.
Sutablty Sutablty S deways towa d next based on ent ance and | kely | Douglas, DAA
MIIC eekPt VA0149 Vv ena Montgome v_|vs5-164701 |unknown | unknown Unknown 53.527479 881 250/ ROW h L.ac oss oad Ptcave. | kelvf led. Could notbe found. | No NA flled Ka st Team
o mpact based on outs de of |V gn
Sutablty Sutablty 2x3 ent ance ns de of st eam bed. No othe 0.5-m e bu fe , not su table | Speleolog cal
Ta0Doo Cave VA0235 Vv ena Gles V55419601 |Unknown | Unknown Unknown 868.735932 869 o|Row Onothe sdeofhll nfo. No NiA Su vev
o mpact based on outs de of |V gna
0.5-mlebu fe, upg ad ent, | Speleolog cal
Sutablty Sutablty Access Road not su table based on cave | u vey, DA
F ceman Hole VA0214 Vv ena Gles V55357801 |Unknown | Unknown Unknown 862.941664 862 25| and ROW__|Ug ad ent 3x7 opena pt. No NA length Ka st Team
2x2 ent ance at the end of a a ge
s nkhole/dol ne leads to a long cave cons st ng o mpact based on outs de of
of canyon passages. The cave d a ns much of 0.5-mlebufeandtend |Douglas,
Sutablty Sutablty the Mt Tabo a ea and floods du ngh gh away, not su table based on | Hols nge , DAA
Slusse s Chapel Cave |VA-0137 Vgna Montgome v_|VvA-0137-1 _|unknown | Unknown Unknown 165.005676 851 5400/ ROW Downg ad ent wate . T ends away. No NA flood ne @ st Team
o mpact based on outs de of
La ge deep cave dug open by cave . Small 05-mlebufe, upgadent |V gna
cawlent ance s pe od cally washed shut andt end away, not su table | Speleolog cal
Sutablty Sutablty wth g avel and cave s d g tback open agan. based on flood ng and Su vey, DAA
Doe VA0210 Vv ena Gles 55349701 | Unknown | Unknown Unknown 843.539132 843 14320|ROW Upe adentof oute. _|T ends awav. No NiA colapse Ka st Team
0 mpact based on outs de
Sutablty Sutablty 0ld epo t ofa cave dug open and 0.5-m e bu fe , not su table:
Key R dge Cave VA0246 Vgna Gles V55136601 | Unknown | Unknown Unknown 841.290838 842 400|Row Downg ad ent. n by flood deb s, No NA based on I Douglas




no mpact based on outs de of
0.5:mlebufe, upg adent, | Douglas,V gna
Sutablty Sutablty not su table based on cave Speleolog cal
And ews Cave VA-0169 V gna Gles VSS-3201 Unknown. Unknown Unknown 777.032433 822 40| ROW. Upg ad ent No N/A length Su vey
no mpact based on outs de of [V gn
sutablty sutablty Othe s deof hl, down 0.5-mlebu e , topog aphy, | Speleolog cal
Chodkstone Pt |va-0230 v ana Gles V55406101 |unknown | Unknown Unknown 815055172 s16 40| Access Road the _dge. Tehtopena ot No nA not su table based on length | vey
Vena
Speleolog cal
£ ceman T eestand sutablty sutablty not sutable based on cave [ Su vey, DA
Cave VA-0218 V gna Gles VS5-359101 | Unknown Unknown Unknown 757.734912 757] 10/ ROW. Upg ad ent Tehtc awl ns nkhole. No N/A length and suface p t Ka st Team
Douglas,V gna
Speleolog cal
Sutablty Sutablty not su table based on su face |Su vey, DAA
Po te felds Cave VA-0145 V gna Gles VA-0145-1 Unknown. Unknown Unknown 716.328452 716 55| ROW. Upg ad ent Lnea opena pt/fssueonh Isde. No N/A @ st Team
Acoss dges, c eckbed, Douglas, V gna
Sutablty Sutablty oad and up next h Is de. not su table based on cave Speleolog cal
Ga dne s Lttle Cave |VA-0182 V gna Montgome v_| VSS5-96201 Unknown_ Unknown Unknown 658.822763 659 15|ROW. Upg ad ent. No N/A length Su vey
Vena
Justa Lttle Fa the Sutablty Sutablty not su table based on cave Speleolog cal
Cave VA-0234 V gna Gles VSS-419501 | Unknown Unknown Unknown 638.908784 639 12|ROW. Onothe sdeofhll. 2x3 opena ptnexttost eam. No N/A length
Vena
Sutablty Sutablty not su table based on Speleolog cal
Small Room Cave VA-0146 V gna Gles VA-0146-1 Unknown. Unknown Unknown 593.305704 636 8|ROW. Upg ad ent Asmall_oom. No N/A ent ance and cave length Su vey
Speleolog cal
Sutablty Sutablty Sdeways a couple dges. not su table based on Su vey, DAA
H: k Blowhols VA-0158 V gna Montgome v | VA-0158-2 Unknown Unknown Unknown 557.094597 630 50 Access Road |and d aws f om AR. Atghtopena ptleadngtoatghtfssue. [No N/A ent ance Ka st Team
Vena
Speleolog cal
Sutablty Sutablty S deways ac oss a small not su table based on cave Su vey, DAA
Kn pl ng Slot Cave VA-0225 V gna Gles VSS-382001 | Unknown Unknown Unknown 600.942355 600 15| ROW. dle t_dge. Asmall fssue. No N/A length Ka st Team
sutablty sutablty not sutable based on cave [ Speleolog cal
Peda H IsCave _|va0220 v ana Monteome v |v55:366401 |Unknown | Unknown Unknown 585843779 587 20| Access Road | Locat onunce tan _|Vasue evo tof a smallcave. No nA length Su vey
o mpact based on Vena
upg ad ent, not su table Speleolog cal
sutablty sutablty Access Road basedonsu faceandno [Su vey, DAA
Ma oon Canvon Cave |vA-0215 v ana Gles V55358801 |Unknown | Unknown Unknown 550356066 559 92{and ROW | U ad ent 3415 ovena bt Nopassage. Noa flow. _|No nA a flow Ka st Team
o mpact based on Vena
upg ad ent, not su table Speleolog cal
sutablty sutablty Access Road basedonsu faceandno [Su vey, DA
£ coman Pt 0216 v ana Gles V55358901 |Unknown | Unknown Unknown 552095319 s51 135and ROW | upe ad ent 33 ooena pt.Nopassage. Noa flow. | No nA a flow Ka st Team
Speleolog cal
sutablty sutablty On oppos el ac oss ot sutable based on su face_[Su vey, DAA
Bob Hende sonPt | VA-0209 V gna Montgome v_|VS5-347501 | Unknown Unknown Unknown 522.845013 524 60| ROW_ low saddle 2'x3'opena pt.nopassage. D v.Noa flow. |No N/A ptandnowa flow @ st Team
T2 ve tealfssu e ent ance leads toase es
of ve ytghtpts, I ttle ho zontal no mpact based on Speleolog cal
sutablty sutablty Access Road development. The f stshaft s ve y  ght and upg adent notsutable [Su vey, DAA
Te ble To to se Cave | vA0215 v ana Gles V55365401 |Unknown | Unknown Unknown 480671727 80| 650|andRow |uoe adent nawatefal. No nA based on fiood . Ka st Team
2ent ances, popula ec eat onal cave. $p ng
ent ance s flooded n wet weathe . Typ cal
passage s lowst eam passages wth afew o mpact based on
Sutablty Sutablty ooms. Du ng hghwate la ge po t ons of upg ad entand t ends away, |Douglas, DAA
Smokehole Cave VA-0135 V gna Gles VA-0135-1 Unknown Unknown Unknown 405.734535 461 9343 | ROW. Upg ad ent the cave flood. T ends away. No N/A not su table based on flood ng | Ka st Team
Ent ance sumped du ng wet weathe . Deep
wate st eam cave wth ooms. T ends o mpact based on d stance | Hempel, WV-
Sutablty Sutablty sl ghtly towa d. End of cave s app ox 1230 to end of cave, not su table DEP, DAA Ka st
Rch C eek Cave WV-0056 WestV gna_|Mon oe WV-0056-1 | Unknown Unknown Unknown 452.914765 459 1607| ROW Downg ad ent of oute | feet away f om LOD. No N/A based on flood ng_
sutablty sutablty Ac ossad awand ot sutable based on Speleolog cal
ConnA Hole _|va0232 v ana Gles V55411201 |unknown | Unknown Unknown 30889174 a3 o|row uoe ad ent. A nbed ock. No nA ent ance and cave length | Su vev
Vena
Sutablty Sutablty not su table based on cave Speleolog cal
K mbalton Cave VA-0221 V gna Gles VSS-381501 | Unknown Unknown Unknown 348.980912 348 25| ROW. Upg ad ent As ngle 25-ft long passage. No N/A length
W de lowc awl st above c eck level. No Speleclog cal
Sutablty Sutablty Upg ad ent, ac oss c eek, |a flow. Floods n wet weathe . T ends Su vey, DAA
) mzuthe Cave VA-0242 V gna Gles VSS-130701 | Unknown Unknown Unknown 303.734399 341 87| ROW. ove ahll. towa d. No N/A not su table based on flood ng | Ka st Team
Sutablty Sutablty Sdeways f om oute, not su table based on cave
Bobeat Cave WV-0057 WestV gna |Mon ce WV-0057-1 | Unknown. Unknown Unknown 321.028081 321 15|ROW. locat on unce tan Asmall_oom. No N/A length Hempel
Speleolog cal
Sutablty Sutablty Upg ad ent, ac oss ¢ eek, | Ve y small ent ance n s nk, dug open, now not su table based on Su vey, DAA
M ss ng L nk Cay VA-0227 V gna Gles VSS-389401 | Unknown Unknown Unknown 289.520918 303 72| ROW. onahll. flled n.Small t ght cave. T ends away._ No N/A ent ance and co lapse Ka st Team
Vena
8. Stony Canyon sutablty sutablty not sutable based on cave [ Speleolog cal
Cave VA-0222 V gna Gles VS5-381601 | Unknown Unknown Unknown 294.850798 294] 35|ROW. Upg ad ent Tall f ssu e on the bank of B g Stonv C eek No. N/A length vev
WestV gna
G eenv lle Glen ay Sutablty Sutablty Access Road not su table based on cave Speleolog cal
Cave WV-0067 WestV gna |Mon oe WV-0067-1 | Unknown Unknown Unknown 251.972425 252 20/and ROW. Upg adent f om oute. |Smal. No N/A length Su vey
Vena
Speleolog cal
Sutablty Sutablty 2x2 ent ance, fssu eonthe hlis de t ends. not su table based on cave Su vey, DAA
Hoges Fa m Cave VA-0228 V gna Gles VSS-395601 | Unknown Unknown Unknown 251.318153 251 20| Access Road | On h s de oppos te AR__| downwa ees. No N/A length Ka st Team
sutablty sutablty S deways fom AR/ ot sutable based on su face [Speleolog cal
Plumb Bob Pt va0213 v ana Gles V55355501 |Unknown | Unknown Unknown 192.551463 193] 100 Access Road |oublc oa Smalonena otleadstoana owfssue. |No NA Su vey
Sutablty Sutably T ash f led s nk could have been an ent ance
Mahaffey T ash Cave |vA-0153 v ana Gles vao153.1 |unknown | unknown Unknown 190415536 190) 0| Access Road |5 dewavs fom oute |t one t me. o cave. No nA not su table. flled DAAKs st Team
Douglas,V gna
sutablty sutablty not sutable based on cave [ Speleolog cal
Newno ¢ Cave va0253 v ana Gles V55179201 |unknown | unknown Unknown 138.360632 139) ao|Row Uog ad entof oute. |Asmall oom. No nA length u ve
Vena
Ma g nally downg ad ent Speleolog cal
sutablty sutablty andac oss oadfom | 143" fssu e nbottom of s nkhole w th small not sutable based on cave [ Su vey, DAA
CondnSnkcave _|va01aa v ana Gles va0144-1 |unknown | unknown Unknown 139240206 139) 15| row oute.Ins nkhole. | sto mwate catchmentt cki ng n. No nA lenath Ka st Team
30" s de ent ance leads to' ngle canyon
Sutablty Sutablty about4'wde, 7'hgh.Dy.Noa flow. T ends not su table based on cave
Lho st Cave VA-0157 V gna Gles VA-0157-1 Unknown. Unknown Unknown 102.30578 102] 72| ROW. Sdeways f om_oute. oa allel. No N/A lengthandnoa flow DAAKa st Team
Wil ams Contact sutablty sutablty ot sutable based on su face [ Speleolog cal
Sha t VA-0143 V gna Gles VA-0143-1 Unknown Unknown Unknown 73.887028 74] 75|ROW_ Sdewavs f om_oute 3'x3'opena pt. No passage. No N/A ot vev.
no mpact based topog aphy
sutablty sutablty St eam s nks n e evce too small o ente . No upe ad ent, not su table base:
Unknown (Gvens) _|va-0132 v ana Gles va0132.1 |unknown | unknown Unknown 61037877 61 o|row Uoh I om ROW. 2 flow. No nA on ent ance and cave length | DAA Ka st Team
no mpact based on Douglas,V gna
Rock ove ve y small ent ance. Cave has ve y upg ad entand t end away, [ Speleolog cal
Sutablty Sutablty tght squeeze not fa ns de (p edat on not su table based on Su vey, DAA
Echols Cave VA-0164 V gna Gles VA-0164-1 Unknown. Unknown Unknown 1.157496 38 535 Access Road R suscent ble). T om Af No N/A ent ance s ze and blockage Ka st Team
Sutablty Sutablty Sdeways f om oute, n |Fssu etoosmaltoente,cansee n70 8 not su table based on cave
H gh Voltage Cave VA-0154 V gna Gles VA-0154-1 Unknown. Unknown Unknown 31.463224 31 0| ROW. oowe | neclea ng. feetho zontally. D v. Noa flow. No N/A length DAAKa st Team
Sutablty Sutablty Downg ad ent but not n | A c awl between bedd ng planes. D y. No not su table based on cave Hols nge , DAA
Hog Hole VA-0162 V gna Gles VA-0162-1 Unknown. Unknown Unknown 22.25776 17] 10| ROW. daw No N/A length Ka st Team

*To be cons de ed su table hab tat @
1. The open ngs should be at least one (1) foot nd amete o la ge
2 the “da k zone” and d w th n 40 feet of ent ance.
3.Ent ances that a e flooded 0 o one to flood nz (e . deb s on ce | ng). co lapsed shut. 0 othe w se naccess ble to bats w I be excluded.
4. Open ngs that have occu ed ecently ( e.,w th n the past 12 months) due to ¢ eaton o subs dence.

o ueton
1. Locat on and o ox m tvto I m ts of d stu bance (LOD)
2.7 end away f om LOD
3.Tooog aph c sett ng/z ad ent
4. Hyd ology
5. Spec fc const uctonact vt es np ox m tv to featu e

***Refe ences
DAA (D ape Aden Assoc ates) Ka st Team (aual  cat ons attached)
B IBalfou P ofess onal Geolog st. ka st and natu al esou ce focus. 45 vea s expe ence cave and ka st mapp nz and esea ch. WestV gnaandV 2n a Soeleolog cal Su vev.
M ke Fut ell - Geospat al Analyst, reology, env onment, ut Ity focus. 35 vea s expe esea ch.V. vev.
Douglas. Hen v H. (1964). Caves of V 2na.V &na Cave Su vev. Falls Chu ch. V &na.761 .
Hempel, John C. (1975). Caves and Ka st of Mon oe County, W.Va. West V &1 a. Speleolog cal Su vey Bu let n 4. P ttsbu gh, Pennsylvan a.
Hols nge . John R. (1975). Desc ot ons of V & a Caves. Bu let n No. 85.V &na D v's on of M ne al Resou ces, Cha lottesv e V &1 .






