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INTRODUCTION 

The Eastern Kentucky Tight Formation Committee 

The Eastern Kentucky Tight Formation Committee is an ad hoc committee, 

appointed by the President of the Kentucky Oil and Gas Association (KOGA), at 

the request of the Director of the Oil and Gas Division of the Oepartment of 

Mines and Minerals to assist that Division as hereinafter stated. It is 

composed of persons presently operating in both the pipeline and producer 

segments of the oil and gas industry in the Commonwealth of Kentucky. The 

Committee was created to investigate, study, and report to the Department of 

Mines and Minerals, Oil and Gas Division (the Jurisdictional Agency for the 

Commonwealth of Kentucky as designated in 18 C.F.R., Chapter 1, Subchapter H, 

Part 274, Subpart E, Section 274.501), its determinations whether geological 

formations studied comply with legal standards for designation as a "tight 

formation1' as set out in the rules and regulations of the Federal Energy 

Regulatory Commission (FERC). 

Regulatory Guidelines 

In its Order 99, issued August 15, 1980, FERC promulgated final regula- 

tions establishing an incentive price ceiling for certain natural gas produced 

from tight formations, thus implementing Congressional authorization to the 

Commission in Section 107(b) of the Natural Gas Policy Act (NGPA), (15 U.S.C., 

Section 3317), to set a 'special price" which is "necessary to provide reason- 

able incentives for the production of. . .high cost natural gas". 
In addition to specifying an incentive price, the regulations also . 

provided guidelines for formally designating tight formations and for deter- 

mining which wells drilled into such formations will qualify for the incentive 

price. (18 C.F.R., Chapter 1, Subchapter H, Subpart G of Part 271.701 et 

seq. 1 



I .  A "tight formation" is defined in Order 99 as a "sedimentary layer of 

I rock cemented together in a manner that greatly hinders the flow of any gas 

through the rock" 

The specific guidel ines established by FERC and followed by the Committee 

are found in Section 271.703(~)(2), to wit: 

(2) Guidelines. (i) The Commission will approve the designations of 

any formation recommended by a jurisdictional agency if the 

formation meets each of the following guidel ines: 

(A)  The estimated average in situ gas permeability, throughout the 

pay section, is expected to be 0.1 millidarcy or less. 

1 -  (B) The stabi 1 ized production rate, against atmospheric pressure, 

1 ,' o f  we1 1 s completed for production in the formation, without 

I stimulation, is not expected to exceed the production rate 1 ;  ., determined in accordance with the following table: 

If the average depth to The maximum a1 lowable 

the top of the formation production rate 

(in feet) (in MCF/day) 

But does not 

Exceeds: exceed : May not exceed: 



( C )  No well drilled into the recommended tight formation is 

expected to produce, without stimulation, more than five 

barrels of crude oil per day. 

(D) I f  the formation or any portion thereof was authorized to be 

developed by infill drilling prior to the date of recommenda- 

tion and the jurisdictional agency has information which in its 

judgement indicates that such formation or portion subject in 

infill drilling can be developed absent the incentive price 

established in paragraph ( A )  of this section then the juris- 

dictional agency shall not include such formation or portion 

thereof in its recommendation. 

(ii) The Commission will consider and may approve or 

disapprove a recommendation by a jurisdictional agency 

to designate as a tight formation any formation which 



meets t h e  g u i d e l i n e s  con ta ined  i n  subparagraph ( Z ) ( I ) ( a )  

and ( C ) ,  b u t  does n o t  meet t h e  g u i d e l i n e  con ta i ned  i n  

subparagraph (Z ) ( i ) (A ) ,  i f  t h e  j u r i s d i c t i o n a l  agency 

makes an adequate showing t h a t  t h e  f o rma t i on  e x h i b i t s  

low p e r m e a b i l i t y  c h a r a c t e r i s i t i c s  and t h e  p r i c e  estab- 

l i s h e d  i n  paragraph (A) o f  t h i s  s e c t i o n  i s  necessary t o  

p r o v i d e  reasonab le  i n c e n t i v e s  f o r  p r o d u c t i o n  o f  t h e  

n a t u r a l  gas from t h e  recommended f o r m a t i o n  due t o  t he  

e x t r a o r d i n a r y  c o s t s  assoc ia ted  w i t h  such p roduc t i on .  

General  D e s c r i p t i o n  and Loca t i on  

o f  t h e  Geo log i ca l  Format ion S tud ied  

Pursuant  t o  i t s  mandate, t h e  Eastern Kentucky T i g h t  Format ion Committee 

has examined t h e  Berea Sandstone ( o r  Berea) i n  P i k e  County, Kentucky,  t o  

determine which geographica l  areas o f  s a i d  County q u a l i f y  i n  compl iance w i t h  

t h e  l e g a l  requ i rements  here inabove desc r i bed  f o r  t i g n t  f o rma t i on  des igna t i on .  

P ike  County i s  l o c a t e d  i n  eas te rn  Kentucky a t  t h e  i n t e r s e c t i o n  o f  t h e  

. V i r g i n i a ,  West V i r g i n i a  and Kentucky bo rde rs  ( F i g u r e  1). . The a rea  covers  782 

square m i l e s  and i s  l o c a t e d  i n  t h e  p l a t e a u  r e g i o n  o f  t h e  Appalach ian 

Mountains.  P ike  County has been p roduc ing  hydrocarbons s i n c e  t h e  beg inn ing  o f  

t h e  c e n t u r y .  P roduc t ion  o f  gas i s  f rom t h e  S a l t  sand, R a v e n c l i f f  sand, Maxon 

sands, B i g  Lime, Weir sand, Berea Sandstone and Devonian Shale. The Berea and 

Devonian Shale have been t h e  coun t y ' s  most impo r tan t  gas r e s e r v o i r s .  T h i s  

r e p o r t  i s  r eques t i ng  t i g h t  fo rmat ion  d e s i g n a t i o n  i n  P i k e  County f o r  o n l y  t h e  

Berea Sandstone. A  t o t a l  o f  2,602 w e l l s  pene t ra ted  t h e  Berea i n  P i ke  County 

and 1,782 o f  these w e l l s  produce from t h e  Berea. 

F i g u r e  2 (pocket )  shows t h e  Berea p roduc ing  w e l l s  and Berea d r y  h o l e s  i n  

P i ke  County. Most o f  t h e  p r o d u c t i o n  f rom t h e  Berea i n  t h e  coun ty  occurs  near  

t h e  Ken tucky -V i r g i n i a  border .  As i n d i c a t e d  i n  F i g u r e  2, t h e  remainder o f  t h e  

coun ty  has ve ry  l i t t l e  Berea p r o d u c t i o n  due t o  low p e r m e a b i l i t y  i n  t h e  area. 
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FIGURE 1 

LOCATION O F  PIKE CO., KENTUCKY 



FINDINGS AND CONCLUSIONS 

Based on its extensive review of available well and production infor- 

mation, pertinent geological and engineering data, and by utilization of 

recognized analytical techniques an,d methodology, the Committee makes the 

following findings and conclusions: 

1). The estimated average in situ gas permeability through the pay 

section of the Berea Sandstone i n  the areas recommended for tight 

formation designation in Pike County, Kentucky is expected to be 0.1 

mi 11 idarcy or 1 ess. 

2 ) .  The stabilized production rate from the Berea Sandstone against 

atmospheric pressure without stimulation in the geographical area 

hereinafter recommended for designation as tight formations, is not 

expected to exceed the applicable production rate(s) set out in the 

tab1 e in Section 271.703(C)(Z)(B), supra. 

3). No well drilled into the recommended tight formation is expected t o  

produce, without stimulation, more than five barrels of crude oil 

per day. 

4). The Berea Sandstone in Pike County, Kentucky has not been authorized 

by the Oil and Gas Division, Department of Mines or other agency 

having jurisdiction thereof to be developed by infill drilling prior 

to the date of this report. 

5). Compliance by drillers with all existing applicable State and/or 

Federal laws, rules, and regulations will assure development of the 

Berea Sandstone during both hydraulic fracturing and waste disposal 

operations without adversely affecting any fresh water acquifers 

that are expected to be used for a domestic or agricultural water 

supply. 

RECOMMENDATIONS O F  THE COMMITTEE 

The Eas'tern Kentucky Tight Formation Committee recommends to the 

Department of Mines, Oil and Gas Division, that it should consider and, in 



t u r n ,  recommend t o  t h e  Federa l  Energy Regu la to ry  Commission t h a t  i t (FERC), 

approve t h e  d e s i g n a t i o n  as a  t i g h t  f o rma t i on  o f  t h e  Berea l o c a t e d  i n  a l l  

geograph ica l  areas o f  P i ke  County, Kentucky wh ich  are n o t  excluded. The 

1 - exc luded  areas a r e  shown on t h e  map des igna ted  as F i g u r e  2 a t t ached  he re to  as 
l 

a  p a r t  he reo f ,  and on t h e  74 minu te  quadrang le  maps (pocke t ) ,  a t t ached  h e r e t o  

1 as a  p a r t  h e r e o f .  

I . '  

DATA AND SUPPORTING INFORMATION 

Methodology U t i l i z e d  b y  t h e  Committee 
- 

The Eas te rn  Kentucky T i g h t  Format ion Commi t t e e  used a1 1 p o s s i b l e  d a t a  

wh ich  was a v a i l a b l e  f o r  t h i s  s tudy .  
.w 

O r i l l e r l  s  r e c o r d s  were ob ta i ned  f o r  w e l l s  d r i l l e d  i n  P i ke  County. We1 1  

name, . ope ra to r ,  l o c a t i o n  da ta ,  d r i  11 i n g  da ta ,  p r o d u c t i o n  da ta  and s t a t e  p e r m i t  
. T 

number, when a v a i l a b l e ,  were p laced  'on computer key punch sheets .  T h i s  i n f o r -  

ma t i on  was en te red  i n  t he  Kentucky Geo log ica l  Su rvey ' s  computer da ta  bank. 

Appendix 1 ( p .  16) c o n t a i n s  P i ke  County Berea d a t a  s o r t e d  by map s e r i a l  

number. A l l  w e l l s  d r i l l e d  i n  t he  county  were l o c a t e d  on 74 minu te  topograph ic  

quadrangles.  A  Regional  map ( F i g u r e  2) and c ross - sec t i ons  (F igures  3 and 4 

pocke t )  were cons t ruc ted .  

N a t u r a l  open f l o w s  from the  Berea were p l aced  on t h e  topograph ic  quad- 

r ang les .  P o r o s i t y  and wate r  s a t u r a t i o n  were determined by e l e c t r i c  l o g  

a n a l y s i s  a t  2 f o o t  i n t e r v a l s  f rom 25 w e l l s .  I n f o r m a t i o n  was eva lua ted  from 

seven (7)  co res  i n  P i k e  and a d j o i n i n g  coun t i es .  

D e s c r i p t i o n  o f  t he  Berea Sandstone 

The Berea Sandstone i n  t h e  s tudy area i s  b u f f  t o  l i g h t  g rey  s i l t s t o n e  t o  

f i ne -g ra i ned  sandstone. The r o c k  i s  cemented by  s i l i c a  ( q u a r t z )  and c l a y .  

P y r i t e  i s  a  common accessory  m ine ra l .  

The Berea i s  commonly in te rbedded  w i t h  sha le .  The c l eane r  sand zones a r e  

g e n e r a l l y  t h e  b e t t e r  p roduc ing  sec t ions .  The Berea i n  t h i s  a rea  was d e p o s i t e d  



i n  a  mar ine  env i ronment  on a  s h e l f ,  which was o f f s h o r e  t o  a  western p rog rad ing  . 
d e l t a .  

The o r g a n i c - r i c h  Sunbury Shale (Co f f ee  Shale - d r i l l e r ' s  t e rm ino logy )  

o v e r l i e s  t h e  Berea. Below t h e  Berea l i e s  t he  brown , t o  b l a c k  t o  g rey  Devonian 

Shale.  Bo th  of these  shales have h i g h  o rgan i c  c o n t e n t  and serve as e x c e l l e n t  

source rocks .  

The t h i c k n e s s  o f  t h e  Berea i n  P i k e  County ranges f rom l e s s  than  20 t o  

over  125 f e e t .  The average dep th  t o  t h e  t o p  o f  t h e  Berea i s  2,400 f e e t  i n  

western P i k e  County and inc reases  t o  3,500 f e e t  t o  t h e  eas t ,  a l ong  t h e  

Ken tucky -V i r g i n i a  border .  I n  t h e  southern p o r t i o n  o f  t h e  coun ty ,  t he  Berea 

c rops  o u t  a t  t h e  su r f ace ,  as a  r e s u l t  o f  t h e  P ine  Mountain t h r u s t .  The 

exposed Berea has been t h r u s t e d  i n t o  P i ke  County f rom t h e  southeast .  Assoc i -  

a t e d  w i t h  t h e  P ine  Mounta in  t h r u s t ,  a r e  t e a r  f a u l t s ,  which r u n  pe rpend i cu l a r  

t o  t h e  t h r u s t .  T h i s  f a u l t i n g  has c r e a t e d  f r a c t u r e s  wh ich  enhance p o r o s i t y  and 

permeabi 1 i t y  . 
Nor th-south (A-A')  and east-west (0 -0 ' )  c ross - sec t i ons  were cons t ruc ted  

t o  demonstrate t he  i n t e r n a l  c h a r a c t e r  ( t h i c k n e s s  and l i t h o l o g y )  o f  the  aerea 

(F i gu res  3 and 4 ) .  Gas p roduc ing  zones i n  t he  Berea a r e  shcwn i n  t he  c ross -  

sec t i ons .  

The t h i c k n e s s  o f  t h e  Berea i n  P i ke  County i s  i r r e g u l a r ,  as shown i n  t h e  

c ross - sec t i on .  The c ross - sec t i ons  a l s o  demonstrate sand and sha le  i n t e r -  

bedding and t h e  " t i g h t n e s s "  ( l o w  p o r o s i t y )  o f  t h e  sand. Produc ing zones a re  

t h e  c l e a n e r  sand i n t e r v a l s  shown i n  t h e  c ross -sec t ions .  These zones v a r y  i n  

t h i c k n e s s  and a r e  d i scon t i nuous .  

Rese rvo i r  C h a r a c t e r i s t i c s  o f  t he  Berea Sandstone 

P e r m e a b i l i t y  va l ues  used i n  t h i s  s tudy  were determined by two methods: 

I 1) co re  a n a l y s i s  and 2 )  e l e c t r i c  l o g  a n a l y s i s .  

Permeabi 1  i ty  va lues  determined from t h i r t y - t w o  (32) Berea we1 1  s  (seven 

(7) w e l l s  f rom co re  analyses and t w e n t y - f l v e  (25) w e l l s  f r om  e l e c t r i c  l o g  

analyses)  i n  P i k e  County and sur round ing  coun t i es  i n d i c a t e  t h e  average 



I 

p e r m e a b i l i t y  o f  t h e  Berea pay zone t o  be l e s s  than 0.1 md. The l o c a t i o n  o f  

we1 1 s  f rom wh ich  permeabi 1  i t y  d a t a  was ob ta i ned  i s  shown i n  F i g u r e  5 .  

Seven (7)  Berea Sandstone cores  were a v a i l a b l e  i n  P ike  County and 

ad jacen t  c o u n t i e s  f o r  t h i s  s tudy .  The l o c a t i o n  o f  these cores i s  shown i n  

F i g u r e  5 .  From P i k e  County, one c u r e  was taken; t h e  U n i t e d  Fuel  Gas (UFG) K. 

H. Bev ins  No. 8959. N o r t h  of P i k e  County, i n  M a r t i n  County, Kentucky t he  

Columbia Gas Transmiss ion (CGT) Pocahontas No. 20456 was taken.  F i v e  (5)  

co res  were taken  i n  Buchanan and Oickenson Count ies ,  V i r g i n i a ,  a l ong  t h e  

eas te rn  P i k e  County bo rde r .  These co res  a r e  t h e  UFG Rober t  and Dav id  B e l l  No. 

9518, t h e  UFG P i t t s o n  Coal No. 9588, t h e  CGT Rober t  and Dav id  B e l l  No. 9636, 

CGT P i t t s o n  Coal No. 20211 and t h e  CGT Grover  D e l l  No. 20342. 

The average p e r m e a b i l i t y  o f  t h e  pay zone from a l l  seven (7) 8erea cores  

i s  l e s s  t han  0.1  md. The co re  analyses f rom these w e l l s  i s  shown i n  Appendix 2 

( P .  64).  

E l e c t r i c  l o g  a n a l y s i s  was per formed on d a t a  f rom 25 w e l l s  a t  2 f o o t  

i n t e r v a l s  th roughou t  t he  pay t o  de te rmine  p o r o s i t y  and wa te r  s a t u r a t i o n  (Tab le  

1). The average pay t h i c k n e s s  o f  t h e  25 w e l l s  i s  42.96 f e e t .  The average 

p o r o s i t y  i s  6.09%. The average wa te r  s a t u r a t i o n  i s  37.632. . 
The d a t a  f rom e l e c t r i c  l o g  a n a l y s i s  was p l o t t e d  i n  Schlumberger 's  Char t  

K-2 f o r  de te rm in i ng  i n - s i t u  p e r m e a b i l i t y  i n  r e s e r v o i r s .  Appendix 3 ( p .  75) 

c o n t a i n s  Schlumberger 's  Char ts  K-2 f o r  t h e  t w e n t y - f i v e  (25) w e l l s .  A l l  

twenty- f  i v e  (25) we1 1 s  have an average permeabi 1  i ty  f rom t h e  Berea pay s e c t i o n  

o f  l e s s  than  0 . 1  md. T h i s  method o f  de te rm in i ng  p e r m e a b i l i t y  has been used i n  

t h e  Berea Sandstone T i g h t  Format ion Repor t  f rom t h e  P la teau  o f  V i r g i n i a  i n  May 

1981 and t h e  Berea Sandstone T i g h t  Format ion Report  f rom Lawrence County, 

Kentucky i n  November 1981. Bo th  o f  these r e p o r t s  have been approved by  FERC. 

S t a b i l i z e d  N a t u r a l  Open Flow o f  Gas 

N a t u r a l  open f lows o f  gas f rom t h e  Berea i n  P i ke  County were ob ta i ned  

from d r i l l e r ' s  r eco rds .  T h i s  i n f o r m a t i o n  i s  g i v e n  i n  Appendix 1. These 

n a t u r a l  open f l o w s  were taken d u r i n g  b r i e f  shutdowns w h i l e  d r i l l  i n g  o r  s h o r t l y  

upon comple t ion  o f  d r i l l i n g  and a r e  n o t  s t a b i l i z e d  f l ows .  I n  o r d e r  t o  o b t a i n  
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TABLE 1 
~ ~ S E H Y O I R  DATA 

BEREA SANI)SIONE, PIKE COUNTY, KENTUCKY 

tlap S e r i a l  Well Name Pay Thlckueas  Average P o r o s i t y  Average Average P e r m e a b i l i t y  
Number ( F e e t )  ( X )  Water Sat of t h e  Pay Zone 

( X )  

48 J .  L. Dotson 4 106  9.5 29.32 < U . 1  

S 1 G .  C. Rowe 6980 82 8 .5  28.6 ( 0 . 1  

169 Kentland Coal 20550 92 6.62 28.08 ( 0 . 1  

189 Centland Coal 20689 66 5 .1  44 .09  (0 .1  

336 1 .  8. E l k i n s  20585 20  5 .7  41 .4  C 0 . 1  

409 C. S t epp  20303 SO b .02 27.8 < 0 . 1  

636 Ford t lo tor  5 1  34 8 . 3  35 ,O ( 0 . 1  t 

661 Ford Hotor 52 4 4 6 .45  28.6 c O . 1  

766 Smith H e i r s  23  50  8 . 7  26 .3  < 0.1  

828 J .  F. P h i l l l p s  5378 50 6 .7  29.0 < 0 .1  

1320 Kentland Coal 20549 50  5 .71  24.96 (0 .1 

1332 Kcntland Coal 20455 1 6  5 .5  54 .4  < 0.1  

1361 Kentland Coal 20247 1 6  6 .75  27.6 CO.1  

1376 Kentland Coal 9477 1 2  4 .2  50 - 0  ( 0 . 1  

1392 J .  Rove 9413 50  6 .06  39.52 ( 0 . 1  

1413 W. ti. F u l l e r  20688 3 8  5 .63  38.21 < 0 . 1  

1423 P i k e v i l l e  Na t i ona l  Bank 20232 22 5 . 8  38.5 ( 0 . 1  

1649 Cheeapeake t l i n e r a l  27 48  5 . 2  36.3 C O . l  

1873 Be r t~ ind  Corpo ra t i on  9600 52 4 .8  42.4 C 0.1 

1892 K e ~ t l a n d  Coal 20458 20  3 . 8  5 9  .O < 0 .1  

1898 Blg Sandy Company 1452 54 5.4 37 .3  C 0 . l  

1904 Kantland Coal 9478 32 5.2 24 .5  < 0 . 1  
. .. . . 

2058 B l a i r  Pork  Coal 1699 44 6 .36  37.45 < 0 . 1  

3067 J .  l l a t che r  Land 9 l n  4 . 4  56.0 < 0 . 1  

3068 Colony C 6 C 77 16  6.04 52.5 c 0 . 1  

AVERAGE 42.96  6 .09  37.63 < 0 .1  



a stabilized natural flow, the well would have to flow for a long period of 

time. This is neither feasible or economical for producers. 

Order Number 99 sets limits for stabilized natural production versus 

depth, which is one of the guidelines for tight formation.designation. The 

committee decided to exclude all areas which exceed the natural flow 

guidelines for tight formation designation, even though unstabilized flow 

rates had to be used. The committee believes, if most of the unstabilized 

flow rates which exceed the 1 imit, were given time to stab1 ize, they would be 

within the guidelines. Unstabilized flows are higher than stabilized flows. 

"Shows" recorded in driller's records were assigned 10 Mcf/day for gas 

and 1 barrel of oil/day (BOPD) for oil, as defined by the Committee. 

The natural open flows from the Berea in Pike County are in Appendix 1. 

Aerial distribution of open flows are on the 7%' topographic quadrangles. 

The permeability data collected from 32 Berea wells indicates the average 

permeability of the pay section is less than 0.1 md. i n  Pike County. Al'l 

areas, which were excluded, were done solely on high natural open flows. 

Oi 1 Production Rates 

Oil flow from the Berea before stimulation does not exceed the five (5) 

'barrels per day (BOPO) limit set by FERC in Order 99. New wells drilled 

through the ~erea are not expected to exceed the five (5) BOPD limit. There 

has been no production of oil from the Berea in Pike County to date. 

PROTECTION OF FRESH WATER ZONES 

Future exploratory and development wells drilled thrslrgh the Berea 

Sandstone will comply with all rules and regulations set forth by the State of 

Kentucky [Section 3 (1) of 805 KAE 1:020] (Exhibit 6) and/or applicable 

Federal regulations to protect any known or expected fresh water zones from 

any contamination or harm to the human and agricultural environments. This 

will assure the protection of all fresh water zones in Pike County, Kentucky. 



INFILL DRILLING 

There has been no au tho r i za t i on  by the  O i l  and Gas D i v i s i o n  f o r  the 

development o f  any format ion i n  Pike County, Kentucky by i n f i l l  d r i l l i n g .  

GEOGRAPHICAL AREAS REQUESTED FOR TIGHT FORMATION DESIGNATION 

Permeabi l i t y  and na tu ra l  open f l o w  r a t e s  o f  t he  Berea are  shown on the  74 

minute quadrangle maps. Committee members s tud ied and determined which areas 

would be inc luded and excluded f o r  t i g h t  format ion designat ion.  A c i r c l e  w i t h  

a rad ius  o f  1,500 f e e t  was chosen f o r  excluded we l l s .  Areas have been 

excluded i n  Pike County which do no t  f a l l  i n t o  l i m i t s  se t  by FERC under Order 

99. These areas are shown i n  Figure 2 and are a l so  shown i n  greater  d e t a i l  on 

the  7% minute quadrangle maps. 

Respect fu l l y  submitted, 

EASTERN KENTUCKY TIGHT FORYATION 

fhn  Av i l a .  Chairman 

Ashland Exp lora t ion ,  I nc .  

J u n i o r  Jenkins 

Ashland Exp lora t ion ,  I nc .  

Henry Morgan 

Kentucky Department o f  Mines 

and Minera ls  



Ed Minns 

KEPCO 

B r i  n t  Camp 

KEPCO 

Randy McCleese 

KEPCO 

P o r t e r  J. Brown 

Columbia Gas Transmiss ion Corp. 

Ed Rothman 

Columbia Gas Transmiss ion Corp. 

Lou i s  Ponse t to  

Kentucky Geo log ica l  Survey 

Brandon N u t t a l l  

Kentucky Geo log i ca l  Survey 

Paul  Gebhard 

Cabot O i l  and Gas 

J a n e t  E l d r i d g e  

Cabot O i l  and Gas 
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Appendix 1 

Kentucky Geological Survey 

Tight Formation Well Lists  

Pike County, Kentucky 

A Supplemental W e l l  Listing Begins On P. 59 
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3023 U N l l E U  FUEL GAS 1 P .  b 7 l U  U t W I L A W  CUAL & C O . P I K t  2290FSL21OOFWL 4 L 8 7  l b 5 3  - 5 1 6 8 .  31+5 . . . ... W S  . . 1 0  3 4 L U n l U  . . ... . 

3 0 2 1  CULWL)lAW t U t L  CUR ~ A R ~ I N ,  C ~ T n t R l n t  PIKE SUFSLZOUUFYL 4 L B I  1U12 4 1 3 1  3 1 1 5  U S  O H I O M U '  
'..-30%rr~~lTSR. ~ u ~ L ~ ~ A ~ . G O ~ Z ? Z L . . ~ L ~ ~ L @ W . S ~ L  _C CD P I & €  .. 1 3 5 o r s ~  4UOFEL .* ~ 8 1  .... ~ ~ O - ~ ~ ~ . Z . . - ~ ~ ~ P - - ~ U S . - - O I  3+1on lu  : 1 3020 C O L W ~ I A N  F U t L  C M  CLlNCMFlELU COAL E PIKE 2VOOFSLl300FYL 3 L 8 1  1132 3 4 2 1  3218 GIs 5 4  33YUIIliA 

3 0 2 1  L O L W ~ I I M  F U t L  CClW CLINCHFIELU C U M  C PIKE u S O t S ~ 1 ~ 5 0 F w L  3 LO1 1054 3 3 3 9  3 2 2 0  U S  ICO 339L(IIEA 
3 0 ~ 8  UNIIEU FUEL GAS c9 OII~.WISUN, FRANK EIAL PIKE I~OOFSLIIOOFEL 3 L B T  1311 4550 3505 . WL IU 3*1on1u 

3029 CL)LWUIAN F a L  CWI HAWIIWt CAlHEl l lN t  PIKE 25OOFSL SSOFYL 2 L B l  l l b 7  3 4 8 9  3353 W L  7 3  339UIIkA 
. $ 0 3 ~  COLU(L)!A~ ~ U C L  .FM n 4 n ~ 1 ~ 1 _ ~ . r r t 1 t 8  IYL . PIKS - . . 50OFSLIOSUFYL 2 L 1 1  1 3 0 1  - 3 6 3 5  .. 3105--. - - -ah .. I U  341Ul l IU ... 

3031  COLUl48IAN F U t L  Ullt PII ILLIPSI MARGIE 1 PIKE ZJOOFSL 55OFEL 2 L a 1  1 1 9 0  4414 3435 U S  l I L 3 5 1 0 n l O  
3033 U N I I L U  CARBON W L l B S  S l l l A I l C N t  P B I PIKE 2UUOFSL LWFWL 9 L a b  1 3 6 4  4 0 5 1  3 2 5 4  GAS 0 34101iIO 
3034 EULUMUIAN FUEL LWI  ItV-blE01 VA 8 -10  PIKE ZZOOFSLZOOOFYL 9 ~ 8 b  1512 3 6 1 3  3490 . .. us 1 3  3410111~ 

.- 1-1 3031 U N I l E U  FUEL GAS CO O l Z L L  AtNE. VlClUW L I A L L  PIKE L 1 0 0 F S L 2 2 0 0 ~ Y L I O  L a b  l r l 5  4 4 2 5  3 4 3 0  U S  0 3+1~1il~ ~ ~ - - -  . ~ 

-I.-- 302U u h ! l t u . f u t b . G r $  F D . - . ~ ? + ~ . c A ~ N ~ . ~ . u c L M A N  ~ I A L  plnE ~ ~ O ~ ) F N L I ~ O O F Y L  b L 8 1 . -  .. -4313 -3385 ---. US IU 34LUHlU 
3039 UNITED F U t L  GAS 10 1 1 0 5  K I i N l L 0  COAL L CO PIKE 255UFNL lbOFYL 1 L1) l  I S 9 9  4 1 3 0  3 6 9 0  U S  0 3 4 l U t l l U  

- 3040 U N I l E U  W E L  GAL LO 6 1 4 5  RtNlLAWU COAL C CU PIKE I ISUFHL 5OOFtL 1 L 8 7  1315 4319 3355 GAS i u  3 s l ~ n l ~  - 1.. - 3 0 6 1  UNITEU FUtL 64) CO . . h 4 ~ b d E N l L A N U  CULL L CU PIKE . IUUFNL2000FEL 8 L 8 7  l U Q 5  s 3 2 0  3288..--_. U S  l b Y  3410n10 

305.1 U N I ~ ~ U  FUEL GAS LO bb1+ k f N I L A W  L U ~ L  L cu ~ 1 s t  I ~ ~ U F N L I V U O F E L  B L 8 7  III* 4 b b 0  3 6 1 2  U S  L U 3 4 1 U I i l U  
3054 CULUl l I IAN rut!. &OI(-J3?O-Cnt$APtAK RlNkl lAL PIKE _ . L Y O J ~ S L L ~ O O ~ E L . U  L a ?  l>bO . 3 ? b l  ..3>S2 W I  . L U ?  3 ' t l tJ t l lU 
305.4 U N l T t U  FUEL bAS CO 6 5 1 9  MENILAND COAL C CO P I l k  . IUSOFNL 6OOFUL Q L 8 7  1420 4584 3 6 0 0 7  GAS 4 1  3CLOHlO 
3015 CULWUIAN ~ U L L  CUR 1 3 5 9  l lARUlhl  CAIHtY I N t  PIKE 5OUFNLZUSOFEL 9 L B 1  14LO 4 6 6 5  3b25 GAS U 3'IIUHIO 
3 W b  U N l l t U  FUEL CIS CU 0823 K t N I L A W  LUAL 19 P1Kt  / J u U F ~ L L ~ O O F Y L  9 L B 1  1537 4 7 1 1  3105 U L  2 1  31rOHIU 

305.1 U N l l t U  W t L  GAS CU U U s l  L ~ N I L A N )  LUAL L CO Y l K L  
3 U * U L I l l t b  5 1 4 1 3 U I ~ W  I ~ ~ O U U I S U N I  J L ~  P l R t  
3U*Y U N I f f U  CARBlN CU 1L5U J J $ I I L L I  LACH 3 PIKE 
3050 CULV(B1AN t U t L  CUR ~ Y - d t Z l  VIWcINAIA P I k E  

I 

US 2 1  h i un l u  
bAS 1u 339Umth ; . 
W S U 3 c l U H I U  

1,- 2 
GAS LVL 3*10111U - 

I 



_..WS?. *!I€.~.fu.~L.SA*. c@-.p9~o__~~wk~-.(r,C..DO??-. .-F'IKL 
3052 U N ~ ~ E O  FUEL GAS CO 5 8 6 0  IMYE, G C 2 P I K E  

Y * 3053 COLUNUIAN FUCL CON '"k KV-&S1 VA U-5 PIKE 
' 1.1 , 305.9 KV Y t $ I . Y I  GAS W ,-?O+l-.W.PIlNS,. JUIN PIKE 

-1.1 305. hV Y t S l  VA bAS CO cl*LCAU(UUNe RtllELCA PIKE 
. . . . . .  ....... 3g5*.  UH!~CU. PUS G ~ ~ ) C ~ - ~ D C L F ! ~ ~ I  .%+ ~ r l c t  

3055 U I I I L U  bUEL GAS CO 629) LENlLAIW COAL & CO PIKE 
305b U N l l E U  FUEL GAS LO 6 5 9 1  JVSl lCE, 1 H PIKE 
3 U 1 l  k v  r tsr  vA wS CL! .. e l z l - l ~ t s U t .  nuc to~  PIKE 

3057 U N I l E U  FUEL GAS CU U l 7 0  KEN1LAW.l LUAL C W PIKE 
3058 U N I 7 t U  F U t L  CAb CO U)Ol_Stll[CIHU_&I,1h1 F!!-PIKh- -- - . - - - - - - - 
301s  K V  ~ ~ s t ~ v i i 3 i % - ~ h r e r  ~Xulir.  sntnwom PIKE 
3059 KV YESI V A  GAS w 601- I~CKIII. A n PIKE 
~O~?.UNITEL~.~UEC. 645. m-eoe_z.stnt~ano-cu*~. c.cu P r n E  ... .- . .  

UlbO U N l l t U  WtL GAS CO UVO3 ltN1LAM.I CUAL L W P l a t  
Jucu kv  -- w t s ~  vr-.w_s-,~u o_om,rrrh~r!, A U ~ L  .~.!dt- 

- 3060 I V  T iEP f3 i  GAS c b 0 l 4  tAC* lT I ,  EHoN . P IKE ' 

3 (Ml  COLUIBIAN FUEL Clk3 CHESAYtAKE I)lNEMAL PIKE 
. .- l o b ?  . FOL .~P~! !~ . .F~ ! .  F ~ R . . .  I r a r  F ~ R Q   now^ ~~9.-. PIKE 

~ b l  L V  Y€SI V A  GAS w ~ L L *  ~ n l l t ~  J U ~ W  Y PIKE 
3ot.s c a u n s r m  F U ~ L  CUR ILIL L ~ ~ $ . P ~ I . ~ . I H ~ ~ & L _ P I ~ E . . -  - ,- .............. . .. ....... 
3063 COLUIUI*I( F U t L  CUR 1 2 3 0  CHLSAPUKE RINCRAL PIKE 
3Ub3 hV YES1 VA GAS CU b 1 3 *  JUMMSUN, S1LAS PIKE 
3ob? w ~ i t o  W Y ~  GA* co . n v o t  f i c n l L A w  C U ~ L  139 PIKE 

+OUFNLLTSOCYLI* LU7 
ZLOOFSL- 300FYC 4 483. 

400FNLf  100FYLIZ  J I L  
sOOFNLIZWFELL3 L U l  
IUUFNL1500FEL 9 8 8 8  

3 4 9 0  2100 L* s o 3*1un1u 
13 JZIUHIU.. ... 

5 8 5 0  3052 CIS O 3 c l U H l U  
4 5 6 4  3 5 1 9  U S  0 3z1umlO 
3630>16d-.-.-- GAS . .  I 0  JIr lOMIU 



HAP 
NO. 

YO 
1 0 5  
1 1 6  
1 2 7  
153 

267 
279  
3 2 0  
3 6 4  
3 8 4  

4 0 7  
5 0 0  
5 0 1  
5 9 0  
6 8 7  

8 2 2  
8 5 8  
9 7 8  

1 0 4 0  
1 0 4 2  

1 0 6 0  
1 1 4 3  
1 1 5 2  
1 1 7 0  

OPERATOR 
WELL 

NO. P A M  NAME COUNTY 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 

PIKE 

LOCATION ELEV TO B R W  P E W  CHPL I P  PAY 

8 7 0 7  KENTUND COAL b COKE 
8 7 5 3  KENTLAND COAL b COKE 
8 9 5 4  WNTLAND COAL L COKE 
8 3 2 5  C. C. ROUE 

2 0 0 2 0  KENTLAND COAL h COKE 

1 5 1 6  4 8 6 8  3 7 9 9  GAS 
1 2 4 9  4 5 7 5  GAS 
1 3 2 1  4 6 6 5  3590 GAS 

9 4 3  4 1 3 6  3108 GAS 
9 9 3  3 4 7 1  3 3 5 3  GAS 

UNITED FUEL CAS CO 
UNITED FUEL GAS CO 
UNITED FUEL GAS CO 
UNITED W E L  GAS CO 
COLUHBIA GAS TRANS 

WARFIELD NAT. GAS 
IlOWE O I L  L GAS CO 
HATCHER 6 SPlUDI.IN 
IlNITED PUEL GAS CO 
UNITED FUEL GAS CO 

5 2 8 3  T A Y L ~ R  J n ET AL 
TAYLOR. J O E  

1 SCOTT. H 
8 8 1 4  C C BEVINS 
6 2 5 6  FEDERAL GAS 6 O I L  CO 

9 6 5  3 1 5 4  GAS 
6 9 7  4 2 0 4  GAS 

2 8 7 9  GAS 
1 0 8 4  3 6 0 0  2 8 2 8  GAS 

7 6 3  3 2 5 8  GAS 

7 7 0  3333 CAS 
9 6 0  4 0 1 8  2 7 1 5  P L A 
8 5 9  3 8 6 2  GAS 

3 6 0 0  GAS 
3 7 8 4  CAS 

UNITED PUEL GAS CO 
PINEY O I L  h GAS CO 
C O L W I A N  FUEL COR 
MOUNTAINEER 0 L C 
PINEY O I L  L GAS CO 

8 6 7 5  HARRIS, S HEIRS 
3 ROGERS BROTHERS 

856 ROCERS BROTllERS 
ALLEY, 0 T 
TIERNEY, L E 

COLIMBIAN PUEL COR 
COLUMBIAN FUEL COR 
KY WEST VA GAS 
rn WEST VA GAS 
ELLIOT. W E 

7 KY WEST VA GAS 
886 SHITll IIEIRS 
8 5 3  TAYLOR. J A 
8 9 9  SCOTT. LAUYER 

n I L L m ,  HAYNARO 

2 7 9 8  GAS 
P S A  

GAS 
2 7 9 3  GAS 

GAS 

KY WEST VA GAS 
KY WEST VA GAS 
KY WEST VA GAS 
HATCIIER, JAMES 

5 8 2 2  WILLIAHSON, HIBBARD 
5 3 6 3  S'IRATTON, U C 

HILLER. E 
SCALF, ALICE 

GAS 
2 2 1 5  GAS 
2 4  6 0  GAS 

GAS 

WARFIELO HAT CAS 
KY WEST VA GAS 
UNITED FUEL GAS CO 
UNITED FUEL GAS co 
UNITED FUEL GAS CO 

HATQTELD. P H 
CXLLIAM, J C 
KENTUND COAL h COKE 
KENTIAND COAL h COKE 
BP.RWINU CORPORATION 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

GAS 
CAS 
C AS 
CAS 
CAS 

UNITED CARBON CO 
KY WEST VA GAS 
h"i WEST VA GAS 
KY WEST VA GAS 
KY WEST VA CAS 

POWEY COAL h COKE 
TIIACKER, A 
PAUI.EY. n E 
POHPEY COAI. L COKE 
TIIACKER, ELISllA 

PIKE 
PIKE 
P lKE 
PIKE 
I'IKE 



HAP 
NO. OPERATOR 

WELL 
NO. FARM NAME LOCATION 

SLQNE, W W 
TIUCKER. EHILY 
SOUTH SHELBY LAND 
SLQNE. W H 
SLONE, W H 

GAS 
GAS 
GAS 
GAS 
GAS 

KY UEST VA GAS 
m WEST VA GAS 
UNITED CARBON CO 
KY WEST VA GAS 
KY WEST VA GAS 

PIKE 
PIKE 
PIKE 
PIKE 
PlKE 

UNITED CARBON CO 
KY WEST VA GAS 
WARFIELD NAT GAS 
KY WEST VA GAS 
UARFIELD NAT GAS 

W O N  COAL b COKE 
JUSTICE, A E 
RATLIFF, R II IIEIRS 
JUSTICE. ARRDN 
RATLIOP. R H IIEIRS 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

GAS 
CAS 
GAS 
GAS 
GAS 

' 4988 HARPER, JOHN H 
8 2 3  FORD. C HEIRS 

1 COFF. J A 
4898 LONG, A C FI AL 

CASSADY, J H 

GAS 
GAS 
GAS 
GAS 
GAS 

UNITED FUEL GAS CO % 

UNITED CARBON CO 
FRANK SCOTT 
WARFIELD NAT GAS 
UNITEO CARBON CO 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

UNITED CARBON CO 
KY WEST VA GAS 
UNITED FUEL GAS 
KY WEST VA GAS 
KY UEST VA GAS 

COLONY COAL 6 COKE 
FARHER, U 
AKERS, C U 
SWINNEY, VONNIE 
MAY. A J 

M Y .  W Y  
KENTLAND COAL b COKE 
CLINE, J S 
KENTWND EOAL b COKE 
KENTLAND COAL 6 COKE 

REPUBLIC STEEL 
OWENS. VERDA 
ADKINS. L 
RATLIFF. V 14 
REPUBLIC STEEL 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PlKE 
PIKE 
PIKE 
PIKE 

GAS 
GAS 
GAS 
GAS 
GAS 

UNITED HIN DEV 
UNITED FlJEL GAS CO 
UNITED FUEL GAS CO 
UNITED FUEL GAS CO 
COLUHRIA GAS TUNS 

C AS 
GAS 
GAS 
CAS 
GAS 

UNITED CARBON 
LINDSEY, WV 
KY WEST VA GAS 
KY WEST VA GAS 
UNITED CARBON 

GAS 
GAS 
GAS 
GAS 
GAS 

6590 MARTIN. R 
7131 HAY, FLOYD 
6 2 2 5  CIIARLES. AHANDA 
6260 .CIIII.DERS. E 
6237 RATLIFY, ANUY 

GAS 
GAS 
C AS 
GAS 
CAS 

KY WEST VA GAS 
KY WEST VA GAS 
UNITE11 FUEL (;AS 
KY WEST VA GAS 
KY MEST VA GAS 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 



HAP 
NO. OPERATOR 

w ELL 
NO. PAW NAME COUNTY 

1 9 8 9  KY WEST VA GAS C O L W ,  MILES PIKE 
1 9 9 4  m WEST VA GAS 6 3 7 1  DAHRON. S PIKE 
2 0 1 3  KY WEST VA GAS 6337  RATLIFF, A PIKE 
2 0 1 8  KY WEST VA GAS 6 3 9 0  HILTON, D PIKE 
2 0 2 0  KY WEST VA GAS WELLS, A PIKE 

KY WEST VA GAS 
KY HKST VA GAS 
UNITED HINERAL DEV 
KY WEST VA GAS 
KY WEST VA GAS 

KY WEST VA GAS 
KY WEST VA GAS 
KY WEST VA GAS 
KK WEST VA GAS 
DAHRON FORK DEV 

UNITED CARBON 
KY WEST VA GAS 
KY UEST VA GAS 
UNITED CARBON 
KY UEST VA GAS 

LINDSEY, ET AL 
U'IILITIES ELKllORN COAL 
UTILITIES ELKllORN COAL 
KY UEST VA GAS 
UTILITIES EI.KlIORN COAL 

UTILITIES ELKHORN COAL 
UTII.IT1ES ELKIIORN COAI. 
KY WEST VA GAS 
KY WEST VA GAS 
KY UEST VA GAS 

KY WEST VA GAS 
BLSWIGK DEV 
KY YBST VA GAS 
KY WESr VA (:AS 
UTTLlTIES ELKllORN COAL 

CHILDERS, MVEN 

HAY PAW 
DAHRON. WILSON 
BARTLM. CllAS 

ADKINS, S 
BARTLEY, ClUS 
DAHRON. R 
BARTLEY, S 
COLEHAN. M H 

COLONY COAL 6 COKE 
OSBORN, H 
CASEBOLT. H 
COLONY COAL b COKE 
IIOWELL. L 

JOHNSON, C 9 
UTILITIES ELKllQRN 
UTILITIES ELKHORN 
ADKINS. S 
JOIINSON. B P 

UTILITIES ELKHORN 
UTILITIES ELKllORN 
IIAUPTON, C 
osaoRN, J c 
1AC:KET-T. T J 

TACKETT. W 
0SBI)RN. S 
THIVETT. LEV1 
CREBR, .I A 
JOIINSON. 8 P 

PIKE 
PIKE 
PIKE 
PIKE 
PlKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIYE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PlKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PlKE 
PIKE 
PIKE 

ELEV 

1 1 0 9  
1 0 6 6  
1 0 0 7  
1 0 7 0  
1 6 8 2  

1369 
1 6 7 3  

9 9 6  
8 0 0  

1 1 6 8  
8 3 5  
7 9 3  
9 5 2  

9 9 0  
1 0 7 6  
1 0 6 4  

961 
8 3 4  

1 3 0 7  
1 3 8 4  

8 9 3  
9 7 8  
8 4 8  

1 0 4  7 

8 4 6  
1 2 4 2  
1 2 5 3  

BREA 

3 3 5 0  

3731 

2 6 2 6  
2682  
2 7 2 7  
2 5 9 4  
2 4 9 9  

P E W  CHPL 

GAS 
CAS 
CAS 
GAS 
GAS 

GAS 
P 6 A  

GAS 
GAS 

' GAS 

GAS 
GAS 
GAS 
GAS. 
GAS 

GAS 
CAS 
GAS 
GAS 
GAS 

GAS 
GAS 
CAS 
GAS 
CAS 

GAS 
(;AS 
CAS 
(:AS 
GAS 

GAS 
GAS 
GAS 
GAS 
(:As 

I P  PAY 

0 34101110 
0 34101110 
0 3410HIO 
0 34101110 
0 34101110 





tUP 
NO. 

2258 
2259 
2260 
2261 
2264 

2265 
2268,  
2274 
2279 
2280 

2288 
2290 
2291 
2292 
2311 

2332 
2347 
2370 

OPERATOR 

KY WEST VA GAS 
KY WEST VA GAS 
KY WEST VA GAS 
m WEST VA GAS 
UNITE0 FUEL GAS 

rn WEST VA GAS 
KY WEST VA GAS 
HOLCOMB, R 
KY WEST VA GAS 
KY WEST VA GAS 

KY UEST VA GAS 
KY WEST VA GAS 
KY UEST VA GAS 
KY WEST VA GAS 
rn WEST VA GAS 

KY WEST VA GASL 
KY WEST VA CAS 
KY WEST VA GAS 

WELL 
NO. FARH NAME 

977 WRICIIT l?IXllORH 
6314 SMALLWOOD, W ll 
6122 SMALLWOOD, B E 

989  SHALLWOOD,. L 
SHELBY CREEK COAL 

6823 CAMPBELL, A 
6267 BURK. R 

1 PINSON, B 
6298 MGCARD. L 
1027 CLINE, 3 S 

6 1 9 8  JOIINSON. R 
6136 VANOVER, D 
6180 ESTEP, 3 
6 2 8 3  VANOVER. L 
6129 TACKETT, A 

6 1 6 3  JOI~NSON. S 
Y79 JOIINSON. B Q 

6207 RTDDLE, J 

COUNTY 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 
PIKE 
PIKE 

PIKE 
PIKE 
PIKE 

BREA PEW M P L  I P  

GAS 0 
GAS 0 
CAS 0 
CAS 0 
GAS 0 

GAS 0 
GAS 0 
GAS 0 
GAS 0 

DAS 0 

GAS 0 
CAS 0 
CAS 0 
GAS 0 
CAS U 

CAS 0 
GAS 0 
GAS 0 

PAY 

3410HIO 
341OllIO 
34101lIO 
34101110 
14101110 



~~~e Adix' 2 

Core Analysis From Seven (7) 

Berea Sandstone Wells 



K. J. Bevins 89 
Map S. No. 3 4 2  
Pike County, KY 

COMPANY U N m  K'SL WLS Cap-UIY PAn COnED-. 1960 NO. 60P '4" '1  

WELL u J. D ~ T  tm. 8959 DATE REPOXTAPRIL 25. lg6' WGRS. 

FIELD c-4 FOXMATlON llElEB LUV. 7 3 ~  LA r,. 1.- 

COUNTY pm SlATZ- DRLG. FLUID AIR- CORES D W < O : n  
LOCATION 9IG OW QF 'KG Rpm REMARKS ~~ BY -n 

CORE AHAtYSlS REPORT 

A W N  AY(U*W, 
* " I l A C I  LIQUID 

roni i lcu ltcl W E  C t U M I L I T I  m D 1 1 T I  Y I U U I I O N .  tL 
WPW nrr 

UULIUD W H OIL WATCR 

18 10.2 11.3 21.8 
B E R U  2698;O-2516.0 



.. 
COMPANY 'mrRJ TIEL Us m r W  W n O N  1211.20 flu NO. 7Q360(.1 

lfASf&&ZET 6 Mv1D snr WTU 9518 FOUMAllON BEBE* O A R  C O R f D ~ ~  
flllD om, w.10 AIR O A n  RfPORT s l l - I  ' I '  

COUNlY- S T A n w l c t . ; r r  n P f  O f  COR- PtRMlT  NO. 
~oano~ nor r v r r u a t e  RIMARKS s e  '!I- 

Robert 6 David B 

WHOLE CORE ANALYSiS RERORT 9518 VA-4 5 
SIVILY Buchanan, Virgin 

sn-r I a t a m u s  D s : L m t . t  s : u t r  EZI 
[1171 0 0 0 

m C n ' R ) s  ----. ..------------.--- - -  -.-- -..- - -. - -.---------.-. -------. . --..-----.-. -- ..-.---*----.- .-.-. ---. -. .----.. A. . 

BL'x s:TY TOTAL WATER *_ 
C C / ~ M  F' 

2. nmw 4 1 1  sr*c# 
2.4 2.5 IPO 11 10 2 1  - 

011 SATURATION I 

NOIll W B I  I D A C I  

Conv*ncionnl Anmlysim. 

CORE SUMMARY 
mu- m u u u o r ~  4W1401 LlUJlD 

K U n I I O "  DI . rY.  HtT 1111 LOU o n t a n r ,  Ikrl iCy rOmYn YfWmDI. % 
U L I I 7 U D  -1s. W. % 011 W A n l  

: SERE& 3813.9 - 1W1.3 25.1' 2.57 2.4 56.2 
3HCl.l - 3a62.1 15.5' 1 .57  2.8 29.Z 
38bb.0 - 3887.a 20.0' 2.57 3.0 I.1.Y 



COMPANY tmr-n nm rrs  p ~ ~ r r r n  RLYLITION-~ nlr NO.- 
Em P T ~ T - 9  4 7  WU- ~ORMATIONAEFSX- DATE CORID_BU~-QIZ-~O 
f l l l o . . ~ .  DUG. n u 1 0  *rR DATE REPORT - 
C O U N T Y ~ S T A T E ~  TYPE Of C O k r u ~ a s ~  PERMIT NO. 
l O C A n O N I n r r r  rr*rra- $'p nu*nnl REMARKS SLWLID IY ,w- lN 

a. P i t t s t o n  Coal 959: 
VA-4 3 WHOLE CORE ANALYSIS RERORT ,, ,,,,,, 

C N C W U S  SHALY 
SANDSIUNB I-n SANDSNNL (--I 'umna 

El 0 CI! 

surr czr  oms I TY TOTAL W I T ~  ,, 
g../cc3 nmuI 8011 1P.U 

2.6 2.1 2.6 100 ra 10 11 0 

OIL SATURATION x.4 
m a r  mu vra 

CORE SUMMARY 
r n w ~  n u u r u n  AIIIACI YWIO 

D a r n  nn Wr COU * ~ ~ I O C I A L  BGEc Y I V I I I I ~ .  7. 
-.I(O 

UL W. OD *.Ill 
Dmsit, + 

&?FLU 4369.0 - 4385.5 16.5' 2.57 3.3 L3.6 

6388.5-UM.2 1 7 . 7 '  2.55 1.7 38.3 

640?.&4433.3 26.3'  2.53 0.2 
i 
I 



Robert & David Be- 
9636 
VA-57 . 

OI LFIELD RESEARCH, lNC. ~vchanan C O . ,  VA 

WHOLE CORE ANALYSIS REPORT 

Y0.10 
Y0.10 
-0.10 
-0.10 
Y0.10 
Y O .  10 
Y O .  l o  

LITHOWGICAL ABBREVIATIONS 
YO.) OILOIITI-OOL &-TI- LYOI.M .q.m amaum-.~ -...- l l ~ ~ ~ r e ~  L U ~ ~ S C  
-a Qnu -UrIeaDID .YCII-H Um.- W- 
uu-U - a * . w  UIUII-UI vrm-d m.~uIIIP)%mss LY.T.LI* CIWK-CSI -DIL MI.* -LOTIC. nr mm. r 

9 4098.0-98.9 Y0.10 
10 4098.9-00.0 Y O .  10 
11 4100.0-01.0 YO.10 
12 6101.0-02.0 YO.10 
13 4102.0-03.0 - -0.10 

EQTn 

mT 

* Conventional ( p l u g )  ana1ysL.a. 

Bulk Wer Sand Grain 

PWYEABIUm Y I L L I D ~  

L ~ ~ ~ D G I  mm n m w ~ ~  I m m z o w a ~  

- l w  MIITIaL PLRCPrr 



P i t t s r o n  Coal 
20211 
VA-206 

1 - 

OILFIELD RESEARCH. INC. D i c k e n s o n C O . ~ '  V: 

WHOLE CORE ANALYSIS REPORT I 

' LITHOLOGICAL A0BREVIATlONS 
YIOD -a.m . ~ l r ( l l l ~ m . y . n  LUO..M nu-- --..w -- nvnrcmmv a m - n  - Ornu O P I O L M T C - 0 0  WLP1-.*. YD(UI.ma W W  .y..-s. UPuTIOCL.I Um-* 
U I . Y  w COPIU-m%# LuI-(.LH C(YII-C$# -.am . L P D V - W  mLOUT16-8VT m . d  

Densitv Saturation Satur~cion -- - 

DEPtn 
Fw3 

Sand 
Bulk Urc OL1 Watrr  Gram 

poh091m I 
~C~ 

PZAMEABIUTI MlLL lDdlMl  
L r T M  ULD R- tl0WZONTAL - I *r mew 



P i t t s t o n  Coal 2021: 
VA-206 
Dickenson County, Vi 

WE CORE AMALY&s REWRT 

L.r 
Dickersorl 20211 

I 
-1 L 

rn RR~AfJlUN YILLIOIACr? RI*RI 

rm IPRPOUTAL 
W ~ U L  PCRQW~ ~m MQ R O U ~ ~ U  u I 

Sand 
8111k Wer Ji1 Wacer Grain 
Densttv --- S . : t ~ ~ r a t l ; m  Saturation Densrty .---. -- 

25 4153.0-54.4 4.10 <0.10 2.50 3.8 0.0 37.4 2.68 
26 4154.4-55.5 4.10 C0.10 2.51 0 .6  26.5 
27 4155.5-56.7 cO.10 C0.10 2.60 4.1 0.0 48.9 
28 4156.1-58.2 <0.10 CO.10 2.58 3.0 30.3 
29 4158.2-5.9.4 4 - 1 0  CO.10 2.51 ;i; 1 25.0 
30 4159.5-60.8 <0.10 CO.10 2.52 4 . T m  0.0 25.7 2.67 
31 4160.8-62.5 CO.10 <0.10 2.50 0.0 19.3 
32 4162.5-63.8 CO.10 <0.10 2.49 5.9 f: 0.0 17.8 
33 4163.8-65.3 (0.10 CO.10 2.51 5.L + 0.0 16.9 
34 4165.3-66.4 G.10 CO.10 2.52 4.6 8 U.O 1 Y . b  
35 4166.6-67.8 4.10 4.10 2.52 4.9 0.0 19.6 
36 4167.8-69.2 CO.10 <0.10 2.53 4.5 0.0 21.3 
37 4169.2-70.4 CO.10 4.10 2.51 4.8 0.0 21.0 
38 4170.4-72.0 CO.10 <0.10 2.55 3.3 0.0 25.0 2.68 
39 4172.0-73.3 CO.10 (0.10 2.57 3.5 0.0 21 -0 
LO 4173.3-74.9 4.10 e0.10 2.55 3.1 0.0 23.5 
6 1 417i.9-7b.f C0.10 <@.I0 2.56 3 . 9  6.3  59.7 



Grover Dell 2 0 3 4 2  
VA-249 
Buchanan County, Virginia  

CORE LABORATORIES. INC. 

Pemkum krrn.oir Enrincninr 
O A L U S .  T I X A S  

CORE ANALYSIS RESULTS 
hpul, COLLMLA CAS S Y S I M  File 1402-q)pc 
wd, COLlMBLA CAS TRANSHLSSLON CORPORATION NO. ,am Date ~ e ~ r r J l 1 0 1 1 7 6  

Field Drilling fluid Analysts 
bunrp BUCHANAN ~ul,VIRCINIA a, Louaow - 

WHOLE CORE ANALYSIS 

L i t h o l o ~ i d  Abbrcvinlions ............... .-...................... ..-.." ..... .... .., U..... ....... ...............I ..-.... ..... ........... ........ ........ U.... ....... ... ............ I". ............. ....... ,.- .. - ................... ..................... ....... ..--..,. *...,.,..- .............. -. .".... ". 

1 .7  2.4 39.7 2.57 S d ,  si,sny 
1.9 2.7 10.6 2.73 S o ,  sty, v / ? ; : r .  l ~ s s  
2.6 2.6 27.1 2.65 SC,  s l / s n y ,  vf 
2.6 2.7 29.2 2.65 Sd, s l / s h y  
4.0 2.5 25.4 2.65 Sd, sh i n c l  
2.9 1.2 67.0 2.65 Sd, s l / s h y ,  vf 
5.2 1.1 23.1 2-65 Sd, v f  
6.8 1.8 25.1 2.65 Sd, sh s c k s ,  v f  
5.0 2.2 21.4 2.66 Sd, vf  
3.1 1.0 37.5 2.66 Sd, s h  s c k s  
3.3 0.0 25.4 2.66 Sd, s l / s n y  
6.1 0.0 17.0 2.66 Sd. v i  
7.6 1.5 15.8 2.69 Sd, vf 
7.0 1.6 10.6 2.69 Sd 
5.2 1.7 17.9 2.64 Sd 
5.1 1.7 17.9 2.65 Sd 

' 6 .4  1.3 19.7 2.66 Sd. v t  

.................. ........... ..-. 
.I... 

N-S 1 E-U 

".1...1.1.. 

0."" ",.L,a..m., 
n.. 

CO.0.l.. 
"l SL.. 



Pocahontas Land 
20456 
KY-32635 
Martin to., KY a OILFIELD RESEARCH. INC. 

CORE ANALYSIS REPORT - Columbia Gas Ransnfasion Corn. c m a 7 8 0 r i k  *a- 

m Pocahontas 20456 rr..m-OOI c a d  1012177 
CYI &I, Air-Foam mm ~11017/77 - 

T,m 01 m- 
, l U - T l  

LlTWOLOGlW ABBREVIATIONS 
L.D -1.- - n H  -so. 0a.m -YL-..U RI-U. CICIULD.LIY ~n .n~ . *  
.U..l -a -urn- -IT.- W.I~D l~l- ~ 1 . m  LIIYIID..~Y r m - *  
W.U m ~ l ~ n  IOIYU-L- LI..L- -1.c.1 -..w ~ L O L I I I C . . I .  n n . W  

Percent Percent 
Oil Yat.c r -- 



Pocahontas Land 20456 
KY-32635 
Martin County, Kentuck!, 

CORE ANALYSIS REPORT 

Pocahontas 2045t 
Y w.11 no- 

Percent Percenc 
Oil Wacer -- 



Pocahontas Land 20456 
KY-32635 
Martin County, Kentuck: 

CORE AHILLYSIS REPORT 

.- 

LlTlMCDPl AND REHARKS 

mn12011A~ I 
P O R O I ~  
PLRCLNT 

RII(ILAnILIPI 
YtLLIMRCIS 

"EnTlC1I  

YYRC 
l M m  
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mm 



Appendix 3 

Schlumberger Chart K-2 From 

Twenty-f ive (25  Berea Sandstone V7ells 



Berea Sandstone Permeability Data 

Map Ser ia l  No.: 169 Pay Thickness: 92' 

Well Name: Kentland Coal 20550 Average Porosity: 6.62X . 

Average Water .Saturation: 28,08X 

Average Permeability: < 0 . 1  Md 

PERMEABILITY: SANDSTONES, SHALY SANDS16 " 

$, Porosity, p.u. 



77 

Berea Sandstone Permeability Data 

Nap Serial  No.: 189 Pay Thickness : 66'  

Well Xame: ' Kentland Coal 20689 Average Porosity: 5.1X 

Average Water Saturation: 44.09% 

. - .  Average Permeability: < 0 ?id 

b-4 

PERMEABILITY: SANDSTONES, SHALY SANDSI6, I' 



78 

Berea Sandstone Permeability Data 

Map Serial  No.: 336 Pay Thickness : 20' 

Well Name: J. B .  Elkins 20585 Average Porosity: 5 . 7 %  

liverage Water Saturation: 41.4% 

Average Permeability : < 0.1 Md 

I----- .- 1 

PERMEABILITY: SANDSTONES, SHALY SANDS'6* " 

$, Porosity, p,u. 



79 
Berea Sandstone Permeability Data 

Map Ser ia l  No. : 409 

Well Name: G. Stepp 20303 

.Pay Thickness : 50' 

Average Porosity: 6.029: 

Average Water Saturation: 27 .s% 

Average Permeability: < 0 Md 

4 ,  Porosity, p.u. 



Berea Sandstone Permeability Data 

Map S e r i a l  No.: 636 

Well Name: Ford Notor 5 1  

Pay Thickness: 34' 

Average Porosity:  . 8.3X 

Average Water Saturation.: 3 5 .  OX 

... Average Permeability: < 0 . 1  Nd 

$, Porosity, p.u. 



81 

Berea Sandstone Permeability Data 

tiap Ser ia l  NO.: 661 

Well Name: . Ford Motor 5 2  

Pay ~ h i c k n e s s  : 44'  

Average Porosity: 6.45% 

Average Natcr Saturation: 28 

Average Permeability: < 0 . 1  Md 

PERMEABILITY: SANDSTONES, SHALY SANDS16, " 

$, Porosity, p.u. 



82 
Berea Sandstone Permeability Data 

Map Serial  No..: 766 

Well Name: Smith Heirs 23 

Pay Thickness: 50' 

Average Porosity: 8 .7% 

Average Water Saturation: 26 *3% ~ 
Average Permeability: < 0.1 Md 1 

I - PERMEABI LITY: SANDSTONES, SHALY SANDSl6, l7 

#; Porosity, p.u. 



8 3 

Berea Sandstone Pe rmeab i l i t y  Data 

Map S e r i a l  No. : 828 Pay Thickness: 50' 

Well Name: J. F. P h i l l i p s  5378 Average P o r o s i t v  : 6 .7X  

Average Water S a t u r a t i o n :  79 .OX 

Average Pe rmeab i l i t y :  < 0 . 1  Md 

I---- -. ' 
+-1 

PERMEABILITY: SANDSTONES, SHALY S A N  DSl6~ " 

$, Porosity, p.u. 



Berea Sandstone Perneabil ity Data 

Map Serial  No. : 1320 Pay Thickness: 50' 

. 'Well Name: Kentland Coal 20549 Average Porosity: 5 . 7 1 %  

Average Water Saturation: 24.96% 

Average Permeability:. < 0 . 1  Md 

.- PERMEABILITY: SANDSTONES, SHALY SANDS16, l7 

- CP, Porosity, p.u. 

- 



85 

Berea Sandstone Permeability Data 

1 i?ap Seria l  No.: 1332 Pay Thic kncss : 
16' 

1 Well Name: Kentland Coal 20455 Average Porosity: 5 . 5 %  

Average Nater Saturation: 5 4 . 4 %  

Average Permeability : < 0  Md 

I--- - - I 

PERMEABILITY: SANDSTONES, SHALY SANDSl6, " 

$, Porosity, p.u. 



86 

Berea Sandstone Permeability Data 

Map Serial  No. : 1361 Pay Thickness : 16'  

Well Name: KentLand Coal 20247 Average Porosity: 6.75X 

Average Water Saturation: 27.62 

-. Average Permeability: < 0 1 Md 

PERMEABILITY: SANDSTONES, SHALY SANDS16, " 

#, Porosity, p.u. 



8 7 

Berea Sandstone P e r m e a b i l i t y  Data 

&tp S e r i a l  No .: 1376 

Well Name : Kentland Coal 9477 

Pay Thickness : 12' 

Average P o r o s i t y  : 4 .?% 

~ i v e r a g e  Water S a t u r a t i o n :  54 .OX 

Average Pe rmeab i l i t y :  < 0 .l ?ld 

PERMEABILITY: SAi\IDSTONES, SHALY SANDS16, l7 

+, Porosity, p.u. 



Berea Sandstone Permeability Data 

k4p Serial  No.: 1392 

Well Name: J .  Rowe 9413 

Pay Thickness: 50' 

Average Porosity: 6.06% 

Average Water Saturation: 39.52X 

Average Permeability: < 0 , l  Md 

PERMEABILITY: SANDSTONES, SHALY SAN DS16. l7 

#, Porosity, p.u. 



89 

Berea Sandstone Permeability Data 

Hap Serial No.: 1413 Pay Thickness : 38' 

Well Xame: W. M. Fuller 20688 Average Porosity: 5.63% 

Average Water Saturation: 38.21% 

.- . Average Permeability: < 0.1 Md 

I---- - I 

-1 
PERMEABILITY: SANDSTONES, SHALY SANDSl6, " 

I 

$, Forosity, p.u. 



90 

Berea Sandstone Permeability Data 

~ a p  Serial  No. : 14 23 Pay Thickness: 

Well Name: P ikev i l l e  Xational Bank 20232 ,\verage Porosity: 

Average Watcr Saturation: 38.5% 

Average Permeability: < 0 -1 Md 

PERMEABILITY: SANDSTONES, SHALY SANDSl6@ l7 

$, Porosity, p.u. 



Berea Sandstone Permeability Data 

Hap Serial  No.: 1649 Pay Thickness : 48'  

Well Name: Chesapeake Mineral 27 Average 'Porosity : 5.270 

Average Water Saturation: 3 6 . 3 %  

Average Permeability: < 0 .I Md 

PERMEABILITY: SANDSTONES; SHALY SANDS16, l7 

4 ,  Porosity, p.u. - 



92 
Berea Sandstone Permeability Data 

Map Serial  No.: 1873 Pay Thickness: 52' 

Well Name: Bemind Corporation 9600 Average. Porosity: 4.8Z 

Average Water Saturation: 42-49: 

... Average Permeability: < 0 . 1  

$, Porosity, p.u. 



93 

Berea Sandstone Permeability Data 

mp Ser ia l  No.: 1892 Pay Thickness: 20' 

Well Name: Kentland Coal 20458 Average Porosity: 3.8% 

Average IJacer Saturation: 59 10% 

Average Permeability: < 0 Md 

k-4 
PERMEABILITY: SANDSTONES, SHALY SANDS16, l7 

$, Porosity, p.u. 



94 

Berea Sandstone Permeability Data 

Map Serial No.: 1898 Pay Thickness: 54'  

Well Name: Big Sandy Co. 1452 , Average Porosity: 5 . 4 %  

Average Waccr Saturacion: 37 .3% 

Average Permeability: < 0 . 1  Zld 

PERMEABI LITY: SANDSTONES, SI-IALY SANDSl6*pl7 
I 

#, Porosity, p.u. 



Berea Sandstone Permeability Data 

Map s e r i a l  ?To.: 1904 

Well Name: Kentland Coal 9478 

Pay Thickness : 

Average Porosity:  5 . 2 %  

Average Water Saturation: 2 4 . 5 K  

Average Permeability: < 0 . 1  Md 

PERMEABILITY: SANDSTONES, SI-IALY SANDS16, " 

#, Porosity, p.u. 



96 
Berea Sandstone Permeability Data 

Map Serial  No.: 2058 

Well Name: Colony Coal & Coke 77 

Pay Thickness : 44' 

Average Porosity': 6.364 

Average Water Saturation: 37.45% 

Average Permeability: < 0 .1  Md 

PERMEABILITY: SANDSTONES, SHALY S A N  DSl6, l 7  

+, Porosity, p,u. 



9 7 
Berea Sandstone Permeability Data 

Yap Serial  No.: 3048 

Well Xame: J. C .  Dotson 4 

Pay Thiclcness : 106' 

Average Porosity: 9 .5% 
! 

Average Water Saturation: 29.32% 

Average Permeability : < 0 Md 

PERMEABILITY: SANDSTONES, SHALY SANDS'" l 7  

+, Porosity, p.u. 



98 

Berea Sandstone Permeability Data 

Map Serial  No.: 3051 Pay Thickness : 82' 

Well Name: G .  C .  Rowe 6980 Average Porosity : 8 . 5 %  

Average Yater Saturation: 28 -6% 

Average Permeability : < 0 . 1  Md 

#J, Porosity, p.u. 



99 

Berea Sandstone Permeability Data 

Map Serial  No.: 3067 

Well Name : J. Hatcher Land 9 

Pay Thick .ncss  : 10' 

Average Porosity : 4 . 4 %  

Average Water Saturation: 5 6 . 0 %  

Average Permeability : < 0.1 Xd 

-4 
PERMEABILITY: SANDSTONES, SHALY SAhI DS'" " 

I 

. ,  +, Porosity, p.u. 



Berea Sandstone Permeability Data 

Map S e r i a l  No. : 3068 

Well Name: Colony Coal h Coke 77 

.Pay Thickness: ,16'  

-Average Porosity: 6.04% 

Average Water Saturation: 5 2 . 5 4  

Average Permeability : < 0 . 1  Md 

PERMEABILITY: SANDSTONES, SHALY SANDS16* " 

4 ,  Porosity, p.u. 


