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Indian	  Creek	  Watershed	  Association	  
P.O.	  Box	  711	  

Union,	  WV	  24983	  
www.IndianCreekWatershedAssociation.org	  

February	  16,	  2018	  

Ms.	  Kimberly	  Bose,	  Secretary	  	  
Federal	  Energy	  Regulatory	  Commission	  
888	  First	  Street	  NE,	  Room	  1A	  
Washington,	  D.C.	  20426	  
(via	  electronic	  submission)	  

Docket	  No.	  CP16-‐10-‐000	  
Answer	  by	  Indian	  Creek	  Watershed	  Association	  in	  Opposition	  to	  Request	  for	  Notice	  to	  Proceed	  No.	  10	  
of	  Mountain	  Valley	  Pipeline,	  FERC	  Docket	  CP-‐16-‐10-‐000	  

Indian	  Creek	  Watershed	  Association	  (ICWA)	  on	  behalf	  of	  our	  members	  submits	  the	  following	  Answer	  in	  
Opposition	  to	  the	  Request	  for	  Notice	  to	  Proceed	  	  

Please	  file	  this	  Answer	  in	  your	  customary	  manner.	  

Respectfully	  submitted,	  

Indian	  Creek	  Watershed	  Association	  Board	  of	  Directors	  	  
Howdy	  Henritz,	  President;	  Scott	  Womack,	  Vice	  President;	  
Judy	  Azulay,	  Treasurer;	  Nancy	  Bouldin,	  Secretary	  	  

Email:	  info@IndianCreekWatershedAssociation.org	  
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UNITED	  STATES	  OF	  AMERICA	  
FEDERAL	  ENERGY	  REGULATOR	  COMMISSION	  

Mountain	  Valley	  Pipeline,	  LLC	   )	   CP16-‐10-‐000	  
)	  

Mountain	  Valley	  Pipeline	  Project	   )	  	  	  

Answer	  by	  Indian	  Creek	  Watershed	  Association	  in	  Opposition	  to	  Request	  for	  Notice	  to	  
Proceed	  No.	  10	  of	  Mountain	  Valley	  Pipeline,	  FERC	  Docket	  CP-‐16-‐10-‐000	  

Indian	  Creek	  Watershed	  Association,	  Inc.	  (ICWA)	  objects	  to	  MVP’s	  request	  that	  the	  Director	  of	  the	  Office	  
of	  Energy	  Projects	  issue	  Notice	  to	  Proceed	  No.	  10,	  FERC	  Accession	  #20180213-‐5063.	  ICWA	  respectfully	  
requests	  that	  the	  Director	  of	  OEP	  deny	  this	  request,	  which	  includes	  the	  section	  of	  Monroe	  County	  in	  
which	  MVP	  would	  cross	  a	  vulnerable	  karst	  region	  as	  it	  ascends	  the	  steep	  slopes	  of	  Peters	  Mountain	  and	  
proposes	  to	  bore	  under	  the	  National	  Appalachian	  Scenic	  Trail.	  To	  support	  this	  objection,	  ICWA	  is	  
herewith	  submitting	  new	  information	  that	  directly	  contradicts	  MVP’s	  filings	  that	  disregard	  the	  
significant	  environmental	  risks	  to	  critical	  private	  and	  public	  water	  resources	  caused	  by	  constructing	  a	  
42-‐inch	  diameter	  pipeline	  from	  MP	  191.4	  to	  MP	  196.2.	  This	  new	  information	  provides	  evidence	  that	  
MVP	  is	  not	  in	  compliance	  with	  Conditions	  12,	  19,	  and	  20	  and	  therefore	  MVP	  should	  not	  be	  granted	  a	  
Notice	  to	  Proceed	  for	  the	  requested	  section.	  

During	  the	  MVP	  application	  process,	  ICWA	  submitted	  numerous	  comments	  on	  both	  the	  pre-‐filing	  and	  
post-‐filing	  dockets	  and	  has	  over	  the	  past	  three	  years	  repeatedly	  requested	  that	  the	  FERC	  require	  
hydrogeological	  studies	  before	  issuing	  a	  permit	  to	  MVP.	  FERC	  ignored	  our	  requests.	  Now	  during	  the	  past	  
five	  months	  new	  information	  has	  emerged	  that	  demonstrates	  the	  clear	  and	  present	  danger	  of	  building	  
the	  MVP	  pipeline	  in	  karst	  terrain	  on	  Peters	  Mountain	  with	  its	  extensive	  aquifers	  that	  sometimes	  rise	  to	  
the	  surface	  as	  springs	  and	  caves.	  	  

Paul	  Friedman,	  (FERC	  Environmental	  Project	  Manager	  for	  the	  MVP),	  Lavinia	  DeSanto,	  and	  other	  
members	  of	  the	  Cardno,	  Inc.	  consulting	  team	  visited	  the	  Red	  Sulphur	  Public	  Service	  District	  in	  
conjunction	  with	  the	  FERC’s	  public	  “scoping	  meeting”	  held	  in	  Lindside,	  West	  Virginia	  in	  May	  2015.	  
During	  that	  visit,	  Mr.	  Friedman’s	  tour	  of	  the	  area	  included	  a	  short	  walk	  to	  see	  the	  Rich	  Creek	  Cave	  and	  
the	  trout	  fish	  hatchery.	  There	  had	  been	  no	  cave	  mapping	  at	  that	  time	  or	  at	  any	  time	  before	  the	  FERC	  
issued	  the	  FEIS	  in	  June	  2017	  or	  the	  October	  Certificate,	  even	  though	  preliminary	  reports	  from	  MVP’s	  
geological	  consultant	  Draper	  Aden	  had	  warned	  that	  the	  path	  of	  the	  cave	  might	  trend	  toward	  the	  
pipeline	  route.	  	  

This	  new	  information	  gives	  the	  Director	  of	  OEP	  no	  option	  except	  to	  prohibit	  the	  issuance	  of	  a	  NTP,	  
since	  the	  Conditions	  of	  the	  FERC	  Certificate	  cannot	  be	  fulfilled	  until	  in-‐process	  studies	  have	  been	  
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completed.	  Once	  the	  hydrogeological	  studies	  are	  complete	  and	  the	  scientists	  document	  the	  previously	  
unknown	  details	  of	  the	  underground	  aquifer	  affected	  by	  the	  pipeline,	  MVP	  could	  correct	  the	  
inaccuracies	  of	  their	  submittals	  and	  	  modify	  their	  filings	  to	  be	  in	  compliance	  with	  the	  following	  
environmental	  conditions:	  Condition	  20	  revised	  Karst	  Mitigation	  Plan,	  Condition	  19	  revised	  Landslide	  
Mitigation	  Plan,	  and	  Condition	  12	  which	  includes	  identification	  of	  all	  water	  wells,	  springs,	  and	  other	  
drinking	  water	  sources	  within	  500	  ft	  in	  karst	  terrain	  of	  construction	  work	  areas	  and	  aboveground	  
facilities.	  
	  
1.	  New	  Rich	  Creek	  Cave	  mapping:	  The	  current	  route	  of	  the	  Mountain	  Valley	  Pipeline	  is	  directly	  
northeast	  and	  topographically	  higher	  than	  the	  Rich	  Creek	  Cave.	  Newly	  conducted	  underground	  and	  
underwater	  mapping	  has	  shown	  that	  the	  cave	  passage	  trends	  toward	  the	  current	  pipeline	  route.	  This	  
mapping	  occurred	  only	  over	  three	  days	  with	  more	  extensive	  exploration	  anticipated	  in	  the	  future	  to	  fully	  
realize	  the	  extent	  of	  this	  underground	  passage.	  
	  
Veteran	  caver	  George	  Dasher	  is	  executive	  director	  of	  the	  West	  Virginia	  Speleological	  Survey	  (WVASS),	  
editor	  of	  The	  West	  Virginia	  Caver,	  and	  author	  of	  numerous	  publications	  about	  caves	  and	  karst	  in	  WV.	  In	  
September	  2017,	  Dasher	  received	  two	  requests	  about	  mapping	  the	  Rich	  Creek	  Cave.	  One	  was	  from	  Nick	  
Schaer,	  a	  geologist	  with	  the	  WVDEP.	  The	  resulting	  exploration	  and	  mapping	  efforts	  conducted	  between	  
mid-‐September	  and	  mid-‐November	  2017	  were	  reported	  in	  the	  February	  2018	  issue	  of	  The	  West	  Virginia	  
Caver,	  the	  relevant	  sections	  of	  which	  are	  included	  in	  Exhibit	  1	  (map	  located	  on	  p.	  4).	  
	  	  
As	  Dasher	  described:	  “Rich	  Creek	  is	  a	  Monroe	  County	  cave	  formed	  in	  the	  Ordovician	  carbonates	  south	  of	  
Lindside.	  The	  cave	  is	  an	  incredible	  spring	  that	  often	  spouts	  water	  through	  its	  small	  entrance	  on	  high-‐flow	  
days.	  However,	  on	  low-‐flow	  days,	  when	  the	  cave	  can	  be	  safely	  entered,	  the	  water	  flows	  through	  
limestone	  rubble	  into	  a	  pond	  that	  feeds	  a	  large	  trout	  fish	  hatchery”	  p.	  3,	  Exhibit	  1.	  Dasher	  and	  Schaer	  
estimated	  the	  volume	  of	  water	  emerging	  from	  the	  cave	  entrance	  even	  on	  a	  low-‐flow	  day	  to	  be	  “around	  
3,000	  gallons	  per	  minute.”	  
	  
On	  September	  20	  and	  26,	  2017,	  with	  permission	  from	  the	  landowner,	  Dasher,	  Schaer,	  and	  two	  others	  
mapped	  the	  first	  section	  of	  the	  cave	  (from	  the	  Pond	  to	  the	  Sump	  on	  the	  map).	  They	  reached	  the	  limits	  of	  
above	  water	  mapping	  when	  they	  discovered	  the	  sump.	  	  On	  November	  18,	  2017,	  Teddy	  Garlock,	  who	  
specializes	  in	  sump	  diving,	  led	  a	  team	  to	  map	  the	  underwater	  part	  of	  the	  cave	  (from	  the	  Sump	  
continuing	  lower	  right).	  Upon	  the	  completion	  of	  the	  Garlock’s	  dive,	  George	  Dasher	  (NSS	  16643)	  
processed	  the	  data	  and	  drew	  the	  map	  which	  is	  included	  on	  page	  4	  of	  Exhibit	  1.	  	  
	  
Dye	  tracing:	  	  At	  the	  present	  time	  professional	  geologists	  are	  conducting	  dye	  tracing	  on	  one	  of	  the	  
properties	  on	  the	  MVP	  pipeline	  route	  to	  gather	  scientific	  evidence	  for	  the	  connection	  between	  the	  
aquifer	  under	  the	  pipeline	  route	  with	  the	  aquifer	  that	  provides	  water	  for	  the	  Rich	  Creek	  Cave.	  Results	  
are	  pending.	  
	  
Nothing	  should	  happen	  on	  Peters	  Mountain	  until	  both	  the	  cave	  exploration	  and	  the	  dye	  tracing	  
studies	  have	  been	  completed.	  
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2.	  Turkey	  Creek	  and	  Crimson	  Spring	  incident:	  A	  recently	  reported	  incident	  also	  sounds	  the	  alarm	  against	  
building	  the	  pipeline	  on	  the	  current	  route	  on	  Peters	  Mountain.	  Turkey	  Creek	  and	  Crimson	  Spring,	  fed	  
from	  water	  on	  Peters	  Mountain,	  are	  located	  approximately	  14	  miles	  from	  the	  current	  pipeline	  route	  in	  
the	  same	  band	  of	  karst	  the	  runs	  along	  the	  base	  and	  lower	  slopes	  of	  Peters	  Mountain	  in	  Monroe	  County.	  
	  
The	  recharge	  areas	  for	  both	  Crimson	  Spring	  and	  the	  Rich	  Creek	  Spring	  are	  developed	  in	  identical	  
geological	  units	  consisting	  of	  limestone	  and	  dolomite.	  The	  geological	  setting	  is	  very	  similar.	  The	  recharge	  
areas	  consist	  of	  karst	  topography	  where	  water	  flowing	  down	  the	  plank	  of	  Peters	  Mountain	  encounters	  
the	  limestone	  outcropping	  and	  sinks	  underground	  via	  cracks,	  solution	  cavities	  and	  caves.	  The	  water	  
resurges	  as	  springs	  at	  the	  base	  of	  the	  limestone.	  	  
	  
From	  late	  January	  2018	  and	  continuing	  as	  this	  objection	  is	  submitted,	  the	  normally	  pristine	  waters	  of	  
Turkey	  Creek	  have	  been	  running	  muddy	  even	  at	  its	  source,	  Crimson	  Spring.	  The	  murky	  waters	  were	  
pronounced	  enough	  to	  also	  discolor	  Indian	  Creek	  for	  several	  miles	  downstream	  from	  where	  the	  two	  
waterways	  join	  just	  below	  Salt	  Sulphur	  Springs	  at	  US	  219.	  	  Firsthand	  accounts	  of	  the	  incident	  provided	  
by	  Kenny	  Brewer,	  caretaker	  of	  the	  Crimson	  Spring	  property;	  Rocky	  Parsons,	  a	  local	  resident	  and	  former	  
employee	  of	  the	  WVDEP;	  and	  Amy	  Cole	  South,	  a	  local	  resident	  who	  reported	  on	  the	  incident,	  were	  
summarized	  in	  an	  article	  published	  by	  The	  Monroe	  Watchman	  on	  February	  1,	  2018	  (Exhibit	  2).	  	  
	  
Although	  inspections	  by	  WVDEP	  and	  local	  residents	  have	  postulated	  sinkhole	  collapse	  about	  a	  mile	  away	  
as	  the	  cause	  of	  the	  incident,	  no	  exact	  cause	  has	  yet	  been	  determined.	  Dye	  tracing	  is	  planned.	  
	  
“The	  current	  situation	  demonstrates	  the	  complex	  and	  intricate	  nature	  of	  water	  resources	  in	  karst	  terrain	  
such	  as	  Monroe;	  and	  shows	  how	  easily	  water	  quality	  can	  be	  impacted,	  even	  by	  events	  occurring	  some	  
distance	  away	  from	  visible	  waterways”	  (Exhibit	  2).	  
	  
3.	  Hydrogeologic	  studies	  under	  way:	  Monroe	  County	  residents	  take	  the	  protection	  of	  their	  valuable	  
water	  resources	  seriously	  and	  have	  helped	  initiate	  and	  support	  major	  scientific	  studies	  of	  Peters	  
Mountain	  waters.	  	  

• WVU	  geology	  professor	  Dorothy	  Vesper	  and	  graduate	  student	  Emily	  Bausher	  are	  conducting	  a	  
multi-‐year	  study	  of	  Peters	  Mountain’s	  unique	  springs	  and	  streams	  (Exhibit	  3).	  

• USGS	  geologists	  Mark	  Kozar	  and	  Mitch	  McAdoo	  are	  leading	  what	  will	  be	  the	  first	  comprehensive	  
hydrogeologic	  mapping	  of	  Monroe	  County	  and	  the	  first	  USGS	  mapping	  here	  since	  1926	  (Exhibit	  
4).	  	  

Sadly,	  these	  studies	  were	  not	  undertaken	  in	  a	  timeframe	  that	  could	  provide	  conclusive	  data	  concerning	  
the	  impact	  of	  the	  imminent	  MVP	  pipeline	  construction	  on	  public	  and	  private	  drinking	  water	  supplies	  of	  
county	  residents.	  Nor	  should	  the	  county	  be	  held	  responsible	  for	  the	  job	  of	  anticipating	  or	  conducting	  the	  
type	  of	  in-‐depth	  hydrogeologic	  studies	  required	  to	  determine	  potential	  impacts	  of	  an	  interstate	  project	  
such	  as	  the	  Mountain	  Valley	  Pipeline.	  Once	  again,	  ICWA	  issues	  a	  plea	  to	  the	  FERC:	  Do	  not	  allow	  
construction	  to	  move	  forward	  until	  all	  studies	  are	  completed.	  
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4.	  The	  Columbia-‐Celanese	  Pipeline	  lesson:	  While	  the	  information	  included	  in	  this	  part	  of	  our	  objection	  
is	  not	  new,	  it	  is	  relevant	  as	  a	  reminder	  that	  spills	  and	  water	  resource	  contaminations	  do	  occur	  with	  
pipeline	  construction,	  and	  that	  the	  water	  resources	  along	  Peters	  Mountain	  are	  especially	  at	  risk—
because	  of	  how	  important	  they	  are	  to	  the	  county	  (with	  approximately	  65%	  of	  the	  county	  dependent	  on	  
Peters	  Mountain	  for	  its	  public	  and	  private	  drinking	  water	  supplies)	  and	  because	  of	  how	  vulnerable	  they	  
are	  due	  to	  the	  karst	  conditions.	  Previous	  submittals	  to	  the	  Docket	  by	  ICWA	  and	  others	  issued	  warnings	  
based	  on	  contamination	  of	  the	  Red	  Sulphur	  Public	  Service	  District’s	  (RSPSD)	  spring	  whose	  most	  likely	  
cause	  was	  a	  spill	  along	  the	  Celanese	  Pipeline	  approximately	  one-‐half	  mile	  from	  the	  water	  supply	  source	  
spring.	  	  
	  
IN	  CONCLUSION,	  in	  consideration	  of	  the	  above,	  ICWA	  hereby	  requests	  that	  the	  FERC	  deny	  MVP’s	  
request	  for	  a	  Notice	  to	  Proceed	  until	  all	  hydrogeological	  studies	  have	  been	  completed	  and	  MVP	  
complies	  with	  Environmental	  Conditions	  12,	  19,	  and	  20.	  	  
	  
Respectfully	  submitted,	  
	  
Indian	  Creek	  Watershed	  Association,	  Inc.	  Board	  of	  Directors	  	  
Howdy	  Henritz,	  President;	  Scott	  Womack,	  Vice	  President;	  	  	  
Judy	  Azulay,	  Treasurer;	  Nancy	  Bouldin,	  Secretary	  	  
	  
Email:	  info@IndianCreekWatershedAssociation.org	  	  
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Rich Creek Cave

george dasher

Rich Creek is a Monroe County
cave formed in the Ordovician car-
bonates south of Lindside.  The cave
is an incredible spring that often
spouts water through its small en-
trance on high-flow days. However,
on low-flow days, when the cave can
be safely entered, the water flows
through limestone rubble into a pond
that feeds a large trout fish hatchery.

I amazingly obtained two sets of
“Let's map the cave” at the same
time. One was from Joe Calderone at
W VACS and the other was from Nick
Schear with the W VDEP. Both had
permission to enter the cave. Nick is
interested in the cave because the
current route of the Mountain Valley
Pipeline is directly south and up the
mountain from the cave, and Joe is
interested in the cave because  well...
the cave could be big.  Joe unfortun-
ately wandered off and went caving
somewhere else, and Nick and I re-
cruited Jeff Hagenja and Dave Socky
to do the dirty deed.

The Big Day was September 20 ,th

2017. The four of us dressed in our
fancy-pants caving suits and started
surveying. W e set Station ?1, our
datum, on a large, Stonehenge-like
rock about 20 feet in front of the en-
trance. Station ?2 was at the tiny,
triangular-shaped cave entrance, and
?3 was on a low gravel bar just in-
side. Jeff then pushed on ahead, and
into a very low, tight, narrowing crawl.

It was then that we encountered a
wee problem—the cave sorta ended.
W e all scooted around this way and
that, and spotted a very low ear dip
on our left. W e all inspected it and
gave various opinions, then I slithered
forward to check it out.

The water was 2 or 3 feet deep,
and was that refreshing temperature
for polar bears. The dip was perhaps
3 feet wide, and had an entire 3 inch-
es of air. It looked to be fortuitously
short, and the passage on the other
side appeared large.

I took a deep breath, submerged,
and scooted through. The room on
the other side was perhaps 20 feet
long, 10 or so feet wide, and had a

12-foot-or-so ceiling. There was a
handy breakdown block rising just
above the surface of the water that
was perfect for a survey station. I got
out an orange LED light to place on
it—and promptly dropped the light
into the water.

W e brought the survey through the
dip, and then the other three joined
me.  Dave and Jeff came through up-
side down, licking the ceiling, and
Nick emulated m y underwater
swimming technique. The water in the
room was very clear, and we all
admired the orange glow coming from
the submerged LED, as well as the
fish swimming above it.

Onward and inward. W e broke into
four parties of one and went every
which way. W e ended up surveying
up through some breakdown, follow-
ing Jeff, and entered a medium-sized
breakdown room where the ceiling
mirrored the dip of the strata—which
was about 30/ to the southeast. W e
next worked our way around one side
of the room, going through cracks in
the breakdown, and tied back into
Station ?6, our station above the
orange, underwater glow.

The four of us then took several
splay shots, and did another dip,
which this time had about a foot of
air. W e climbed back up into the
breakdown room and tied into Station
?12 on the other side. W e then head-
ed off south-southwest, where there
was more serious breakdown (and no
real walls we could discern). There
was also a lot of horizontally bedded
chert, and a high lead that Jeff found
that we did not survey.

Beyond was more breakdown and
then a climbdown to the stream. Jeff
found a second high room (that we
again did not survey).  W e took seve-
ral splay shots, and then discovered
the way on was somewhat wet, with
about 5 feet of water. I led, gingerly,
trying not to swim, and I had help on
the other side—Jeff came down from
the other side of his high lead and
gave me an arm up and out of the
water.

The passage now turned east, be-

came triangular in shape, and con-
tained two large breakdown blocks.
Dave followed me into the water, but
Nick said he was cold and did not
want to join us. Dave, Jeff, and I took
a couple more shots, and then the
water became wall-to-wall.

It was again my privilege to lead.
The passage was about 6 feet wide,
with ample head room. The water
was first 3 feet deep, but then it got
deeper and deeper, until I was tip-
toeing with the water at chin level.
The floor abruptly rose about 100 feet
on, and I climbed up and into a rapids
where the water was only a few
inches deep. I celebrated by tripping
and falling on my face. I then explor-
ed the large, well-decorated room
beyond. I was fairly impressed.

Dave had a DistoX2, but try as we
might, we could not shoot the shot—
the water was reflecting the laser and
we only had a small, vertical keyhole
to use. W e were all wearing wetsuits
or spongy suits, but we were all
getting cold. Station ?33 would be our
last station.

I was pretty sure my big room was
the end of the cave, but Dave came
through the water and immediately
found a water-level keyhole that led
onward. So onward he and I went,
again going through 5-foot-deep wa-
ter. Beyond was a large passage, and
then a second large, well-decorated
room. More deep water led to a short,
overhung climb, but neither of us
could get up it.  W e headed back to
the others.

All told, the four of us had mapped
just less than 570 feet, and had left
three leads—Jeff's two high leads
and the one at the back of the cave.
The closure for our one loop was
incredible—0.55 feet or error in a
174-foot-long loop, or a 1:316 ratio. It
was, thanks to Dave’s DistoX2, and it
was a record for me as the best loop
closure ever!! 

Dave, Jeff, and I returned on
September 26 . W e quickly surveyedth

Jeff's first high lead. I could not

continued on the next page...

20180220-5017 FERC PDF (Unofficial) 2/16/2018 5:38:24 PM



The West Virginia Caver, February 2017, Volume 36, number 1, page 4.

squeeze into it, but it only required
four shots. W e then mapped Jeff's
second high lead. I could not squeeze
into it either, and I had to take the
refreshing water route around. W e
tied back into our previous survey,
and this loop closure broke the bank:
0.05 feet of error in a 91.4-foot-long
loop, or a 1:1,828 ratio.  Holy cow!

The three of us then continued on
through the 100-foot-long stretch of

water, taking an intermediate shot
this time to survey the thing. W e  next
mapped the large room beyond,
which I later named the Unexpected
Room because it was—well—unex-
pected. A steep slope led west and
back over our entryway. Our splay
shots in that direction led to stations
35 and 50 feet above the cave's da-
tum, and there was a ceiling change
beyond them that led to a high rift
where we could not see the ceiling.

W e then crawled through Dave's
keyhole into the next passage and
continued surveying southeast.
Things slowed down as picture taking
began, but we nevertheless soon
arrived at the second formation room
where Dave and I had stopped. No
one wanted to try the overhung climb,
so we tiptoed around a high route and
under a forest of soda straws.

The passage here was tall, but
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narrow, and there were formations
pretty much everywhere. There was a
natural bridge, and we all crossed
that to the other, right wall. Then we
peered ahead. 

Things did not look good. Sloping
chert ledges led down to what was
obviously very deep water. I went
first, and just could not keep my feet
under me, as they kept sliding away.
W orse, I had to depend on very mar-
ginal handholds, and one of these
started to slide down onto me. I had
been using loose breakdown to hold
onto.

It took a lot of doing, but I finally,
gingerly, worked my way back up and
past the loose breakdown, which I
sent splashing down into the water. I
then slip-slided my way down to the
water level and inspected what lay
ahead. The water was deep, and
there were no ledges to help. 

Dave came down behind me, us-
ing a higher-up, not-as-slippery chert
ledge to descend. He then passed
me and followed the right wall to a
water-level keyhole, using tiny hand-
holds so he wouldn't have to swim. I
followed, and ended up swimming.
W e shot the required survey shot,
and Jeff joined us. He didn't have to
swim either.

Beyond was a canyon and shal-
lower water that was only about 3 feet
deep. Beyond that was another room,
where we took a single splay shot.
And beyond that was another deep
pool of water, which proved to be the
cave's terminal sump, where we set
Station ?49. Jeff checked out a coup-
le of wet cutarounds that I sketched
in, and we headed for sunshine.

Rich Creek Cave proved to be
1,796.0 feet long and well over 50
feet deep—the latter thanks to the
height of the Unexpected Room. W e
mapped the cave in 78 shots and 24
surveys, with two phenomenal loop
closures, and an average shot length
of 20.6 feet. 

In addition, the boundary between
the formation-barren, breakdown-rich
front of the cave and the formation-
rich, breakdown-barren back of the
cave, might be the contact between
the Beekmantown and New Market
limestones, with the New Market be-

ing the rock unit in the back of the
cave. If this is true, then the strati-
graphic contact may have been
somewhere along the 100-foot-long
section of deep water, where we were
paying no attention to the rock
strata—only to our ability to keep our
noses above the water level.

* * * * * * * * * * *

Rich Creek Cave 
Geology and Hydrogeology

Nick Schaer

GEOLOGY:

Rich Creek Cave is a karst resur-
gence that appears to be the primary
source of water for the Rich Creek
Trout Hatchery. The cave appears to
be formed in a Beekmantown Group
limestone of Ordovician age, while its
upstream, back end with its large
sump is in the New Market Lime-
stone, also of Ordovician Age.

W e found the area around Rich
Creek Cave to be a mixture of mas-
sive micritic limestone, dolomite, and
nodules of chert. W here the bedding
planes are apparent, the overall dip
appear to about 30/ to the southeast.
Because of the massive nature of the
limestone, the dip was not always
obvious. Some slickenslides were
observed, but not enough to tell if
large-scale faulting was key to the
formation and orientation of this cave.

The flow at the cave entrance is
significant; I would say the low-water
base flow is well over 3,000 gallons
per minute. W e mapped the cave
during a low-flow time period.

This, combined with the very low
occurrence of muddy-water episodes
(say once every year), would indicate
that source of this groundwater lies
several miles to the east in the Beek-
mantown or New Market.

Might I add that water is darn cold
when it goes above your neck.

GEOMORPHOLOGY:

The front aspect of the cave is a
mixture of running stream passage,
punctuated by large breakdown
rooms that often complicates but
does not stop the large stream flow.

At the southern, back end of the
cave, the breakdown section inter-
sects a linear stream passage. This
passage eventually opens into the
well-decorated Unexpected Room.
From here to the back of the cave,
the cave is very well decorated. The
southernmost, back sections of the
cave have the most active speleo-
them formation, with some of the
back formations showing a more
complex groundwater chemistry that
is  interacting with formation creation.

B IOLOGY:

Jeff Hajenga collected at least two
types of spiders, some mites, a
springtail, and a pigmented millipede.
I did not see any beetles, diplurans,
pseudoscorpions, or  aquatic cave in-
verts.  Dan Fong has been contacted
to complete a detailed taxonomy. All
of our collection was done in the en-
trance room. Several amphibians
were seen and photographed, includ-
ing cave salamanders and a long-
tailed salamander.   

There was a single fish in the out-
flow tube, which Jeff was able to
identify as a trout. Jeff thought that it
had traveled upstream in the cave
during a high-flow event and became
stranded when water levels dropped.

The strangest element was the six
to eight fish that were seen in the up-
stream sump at the back of the cave.
These fish swam into the sump and
away from the cavers once they were
agitated, and no species identification
was possible.

 Jeff hypothesized that these fish
might explain the lack of aquatic life
found in the front of the cave, as
these fish may have swum deeper
into the cave to find water with a good
food source. But it is also quite
possible that fish entered this cave
from an unknown upstream stream
some distance to the east.     

* * * * * * * * * *
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Rich Creek Cave

Teddy Garlock

Earlier this fall I came across
some pictures of a recently surveyed
cave in Monroe County called Rich
Creek Cave. The cave passage was
highly decorated and ends in a ter-
minal sump with an estimated low-
flow discharge of around 3,000 gpm.

W ith dreams of diving the sump
(and assistance from Nathan), I got in
touch with those people who survey-
ed the cave, including Nick Schaer
with the W V-DEP. 

Nick was particularly interested in
surveying the passage that exists
beyond the sump due to a controver-
sial natural-gas pipeline slated to be
built in extremely close proximity to
the cave. The passage is trending
toward the proposed pipeline and the
start of the sump is less than 2,000
feet away from the intended route. In
September of this year, the cave was
surveyed to a total length of 1,796
feet. This was done by Dave Socky,
Jeff Hajenga, Nick Schaer, and
George Dasher. A very nice map was
produced by George Dasher.

W ith permission from some incre-
dibly supportive landowners, we
scheduled a dive for November 18 .th

Present for the trip were Nathan
Roser, Joey O'Reilly, Tyler Baldino,
and myself as the sump diver. Nick
Schaer joined us for the morning and
provided a wealth of information relat-
ed to the endeavor. 

The cave starts out with an ear-
dipper in some cold (but warmer than
New York!) running water. The air-
space is less than 4 inches, requiring
either a nose-up traverse or my pre-
ferred method of full submersion with
a quick swim to the other side. I wore
my drysuit during the commute to the
sump, so I'm not sure why the other
guys complained so much. I was
toasty!

The cave was mostly wet, with
several swims required. There was
plenty of scrambling over massive
breakdown, but no crawling required.
I did the trip wearing my CF200 neo-
prene drysuit and didn't regret it a bit.
W e stopped along the way and took
lots of photos, but easily made it to

the sump within an hour. I think this
could be a 20-minute trip without the
photo stops. The water is cold and I
suggest any sherpas on future trips
wear a full wetsuit, or even a drysuit if
available.

I began preparations for my dive
when we arrived at the sump. Due to
the sump's size and discharge rate, I
brought along two cave-filled LP45's
along with a bright canister light and
associated cave-diving gear. For sur-
veying I used a compass and slate,
leaving my mNemo at the start of the
sump for use after I had obtained
some solid survey data.

The start of the sump was about
20 feet wide and had a floor-to-ceiling
height of around 4 feet. There was a
lot of flow, quickly washing away any
silt that I stirred up. I tied off to a large
rock and set off, descending down a
mud and bedrock slope.  

I couldn't see both sides of the
passage, so I hugged the left wall. I
made several tie-offs on the wall as I
went, until the passage finally leveled
out at a depth of 55 feet. At that point
I couldn't see the right wall or even
the ceiling, so I made a guess and
continued straight through what I
figured was the middle. 

I came across a large chert projec-
tion from the ceiling, tied off and went
right. I found a passage trending up
through some large breakdown with a
slight flow. Following this passage, I
went up to a depth of 43 feet and
could still see the passage rising. 

I paused to evaluate the stream
flow, and noted it was present but
much less than I would expect due to
its decreased size compared to the
rest of the passage. I tied off and sur-
veyed on the way out, surveying 270
feet of passage at 10 stations. 

I returned to the sump entrance
and ditched some of my gear, includ-
ing my large explorer reel and GoPro.
I then went back to the ceiling projec-
tion and tied off another reel, this time
heading left to see if I had missed the
way on. 

Unfortunately, I didn't find any new
leads, and the decreased stream flow
in this area quickly reduced visibility
to near-zero. The EOL [End-of-Line]

could be pushed through that break-
down, but my gut tells me I missed
something much bigger (and likely
the way on). 

On the next dive (be it me or some
other sump diver), I would suggest
tying off to the ceiling projection and
making a 90/ right turn into the abyss.
If that doesn't go, try going “up” from
around that area. If all else fails, get
back on my line and follow it to the
end. Tie-off and scoop that passage!

After diving the terminal sump, I
walked, swam, and dove through the
passage back toward The Unexpect-
ed Room. There was a small sumped
lead here that I wanted to check out.
I entered the short sump (around 6
feet) and emerged on the other side,
in a small room approximately 10 feet
in diameter. 

The way on was likely on the other
side, but I didn't pursue it any further.
On a future trip this lead should be
pushed first, since the water visibility
was diminished from my efforts fur-
ther into the system. I'm sure this is
just a side passage that connects
back to the main passage, but it's a
great going lead nonetheless. I do not
suggest free-diving this, despite how
short it is. I'm naming the room
“Joey's Salvation” for reason's I won't
detail for fear of my girlfriend or
mother reading this report...

W e packed up my gear and head-
ed out after I finished exploring the
side lead. W e emerged from the cave
about 4.5 hours after entering, cold,
but extremely happy with what we
had accomplished for the day.  After
packing up, we went to Norman Cave
in Greenbrier County, then ate bur-
ritos, and finally arrived back at
W VACS around 10 PM .

A sincere thank you to the land-
owners for allowing exploration in
their cave, Nick Schaer for all the
beta, W VACS for the lodging, and
Nathan, Joey, Tyler for helping sher-
pa gear. A special thank you to Tyler
for bringing his DSLR setup through
all that water and cave passage to
bring us back some very beautiful
pictures.

* * * * * * * * * *
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Top-right and then clockwise: Teddy Garlock standing in
the Rich Creek Cave sump (Tyler Baldino); a caver
silhouetted in the Rich Creek Cave sump room (Tyler
Baldino); Tyler Baldino in the Rich Creek Cave near-entrance
ear-dip (unknown); From right to left: Nick Schaer, Nathan
Roser, Teddy Garlock, Tyler Baldino and Joey O’Reilly
outside the Rich Creek Cave Entrance (Tyler Baldino); Jeff
Hajenga entering the entrance of Sticky Pudding Pit (George
Dasher); the mud at the bottom of Sticky Pudding Pit (Jeff
Hajenga); and a green salamander (Aneides aeneus) at the
bottom of Sticky Pudding Pit (Jeff Hajenga). 
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Appalachian Valley and Ridge Spring Geochemistry: 

Monroe County West Virginia, USA

Dorothy Vesper1, Emily Bausher1, and Rosemary Capo2

1West Virginia University and 2University of Pittsburgh

VALLEY & RIDGE PROVINCE OF  THE APPALACHAIN MTNS

The Valley and Ridge (V&R) physiographic 
province of the Appalachian Mountains plays a 
key role in supplying water to downstream users 
in the eastern USA. The region is structurally and 
stratigraphically complex; differential erosion 
has resulted in ridges defined by resistant clastic 
rocks and valleys underlain by soluble carbonate 
limestones and dolomites. The higher-elevation 
clastic rocks include fractured sandstones on the 
ridge tops and mixed-shale units found on the 
ridge flanks or in high-elevation valleys. 

MONROE COUNTY, WEST VIRGINIA

GEOCHEMISTRY AND TEMPERATURE BY GEOLOGIC SETTING

PAST RESEARCH ON V&R SPRINGS

Most of the hydrogeologic research in the 
V&R has focused on the carbonate units.  
Many of these studies  are landmark papers 
in the field of karst hydrogelogy (Shuster and 
White 1971; Jacobson and Langmuir 1974) 
but largely ignore the contribution of the 
springs that originate from the clastic units. 
These springs are essential in creating 
headwater streams, recharging the carbonate 
aquifers, sustaining base flow, and providing 
water supplies for private landowners and 
small towns. 

 The V&R covers <3% of the 
land area in the contiguous 
U.S. but extends over 11 
states and contributes to 
water supply for more than 
13% of the U.S. population.

Monroe County is located on the southeastern corner of 
West Virginia. The study area is underlain by highly folded 
and faulted Ordovician-Silurian units. West of the St. Clair 
thrust fault the county is underlain by relatively horizontal 
Mississippian carbonate units. 

More than 250 springs have been 
mapped in the ~225 km2 study area 
which extends along strike between 
Peters Mountain and the St. Clair 
thrust fault.   

The springs fall into three general 
groups depending on the geologic 
setting:  (1) clastic-sourced springs on 
the mountain flanks (220 springs); (2) 
carbonate-sourced (karst) springs in 
the valley (110 springs); and, (3) 
thermal springs along the thrust fault 
(2 springs). The spring water is used 
by three public water supplies, two 
bottled water companies, and many 
private homes and farms. 

Average 
Values

Clastic 
springs

Carbonate 
springs

Thermal 
springs

Temp, C 9.89 10.6 22.6

pH 7.36 7.27 6.36

SC (mS/cm) 0.16 0.28 1.78

B (mg/L) 0.013 0.008 0.11

Ca (mg/L) 29.7 39.1 301

Total Coliform 268 329 1332

E Coli 
(MPN/100 mL)

3.8 18.6 6.56

The thermal springs along the thrust fault have the 
highest  temperatures and highest concentrations of 
dissolved ions measured individually and estimated from 
the specific conductivity (SC). The clastic springs 
generally have the lowest concentrations of ions.  

There is a general trend for springs at higher elevation to 
have lower dissolved solids; this is because strike tracks 
with topographic contours and the most resistant units 
have been left at the highest elevations. Within the 
shales (Martinsburg Fm), there is a gradual grading from 
a fine-grained limestone at the base to a shale with 
calcareous layers at the top (McDowell and Schultz 
1990).

 Boron concentration 
and strontium isotopes 
(Sr) are useful tracers 
of the water sources. 
The thermal springs are 
high in B relative to the 
cold-water springs; the 
carbonate springs 
typically have higher 
Sr than the clastic 
springs.

 Although the 
springs from the 
Martinsburg Fm on 
the mountain flanks 
have similar total Ca 
concentrations as the 
carbonate springs, 
they have higher 
Ca/Mg ratios.   

 All of the cold 
water springs are 
classified Ca-HCO3. 
The warm springs 
have higher relative 
SO4 concentrations.

 Temperature data from loggers.  Black = thermal 
spring, Red = Clastic springs, Blue = Carbonate springs. 
Values to right provide average temperature and 
relative standard deviation in 2016. Arranged in order 
of highest (top) to lowest elevation.

The response of springs to rainstorms 
is greater for the carbonate springs 
although both groups include springs 
from very constant to highly variable. 
Given that the clastic springs have 
smaller catchment areas, the recharge 
and flow type must control the overall 
response.  Although elevation is a 
general proxy for geologic unit, the 
ridge deceases in elevation slightly 
from north to south.

 The overall spring response depends 
on recharge style, permeability-
controlled transmission, and the ability to 
transfer water into and out of storage. All 
of these need to be considered within 
the framework of the catchment area 
size.

44th IAH Congress. Dubrovnik Croatia, 
September 2017
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More flashy 
spring response
(tops of boxes)

Less flashy 
spring response
(bottoms of boxes)

The historic pool at Old Sweet 
Spring  (OLDSWT)

The collection box at Gap Mills 
Spring  (GMILL)

The springhouse at Zenith Spring 
(ZEN)

OLDU: 11.3, 2.7%

LUGER: 10.2, 0.8%

ECH: 10.2, 2.5%

GMILL: 10.1, 1.8%

OLSON: 9.9, 8.9%

BROY:  11, 6.2%

HANCK: 9.9, 5.4%

DROPL: 10.9, 3.5%

ZEN: 12, 0.4%

CRABT: 12, 20%

HATCH: 11.3, 5.1%

CBRN: 11.5, 5.4%

OLDSWT: 21, 5.6%
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Funding in Place for Monroe County Water Study 

(From The Monroe Watchman, September 7, 2017) 

In October 2016, the U.S. Geological Survey (USGS) 
received a referral from Mike Hohn the Director 
and State Geologist for the West Virginia 
Geological and Economic Survey (WVGES), that 
resulted from a letter drafted by the Monroe 
County Commission to Cabinet Secretary Keith 
Burdette. The letter requested that the West 
Virginia Geological and Economic Survey: 1) 
Undertake and complete a thorough mapping and 
study of the complex karst region at the base of 
Peters Mountain and other areas of karst on or 
near the Mountain Valley Pipeline proposed 
corridor, and 2) Conduct an independent, 
comprehensive hydrogeological study of the water 
resources of Monroe County. 

It was recently announced that the project is now fully funded in the amount of $360,000; with monies 
for the study being provided by the WV Department of Environmental Protection, the United States 
Geological Survey, and the Source-Water Protection Program operated by DHHR’s Bureau of Public 
Health. 

In regard to the study, Mark Kozar, of the U.S. Geological Survey, noted: 

“The Greenbrier aquifer is one part of the State that the USGS has not been afforded much opportunity 
to study, at least from a hydrogeologic perspective. As the Greenbrier aquifer is one of the larger and 
more important karst aquifers in the State of West Virginia, better characterization of the hydrogeology 
of the aquifer to aid understanding of groundwater flow processes is imperative, and a high priority for 
the USGS Virginia and West Virginia Water Science Center. Since the issue is also important to County 
planners, we are optimistic about moving forward in our studies of the Greenbrier aquifer, beginning in 
Monroe County, and potentially in future years expanding our studies northward to Greenbrier and 
Pocahontas Counties.” 
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