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I .  I n t r o d u c t i o n  

A .  THE EASTERN KENTUCKY TIGHT FORMATION COMMITTEE 

The Eas te rn  Kentucky Tight  Formation Committee i s  an 

ad hoc committee,  appoin ted  by t h e  P r e s i d e n t  of t h e  Kentucky 

O i l  and Gas A s s o c i a t i o n  (KOGA), a t  t h e  r e q u e s t  of t he  

D i r e c t o r  of  t he  O i l  and Gas Div i s ion  of t h e  Department of 

Mines and Minerals  t o  a s s i s t  t h a t  D iv i s ion  a s  h e r e i n a f t e r  

s t a t e d .  It i s  composed of persons p r e s e n t l y  o p e r a t i n g  i n  

b o t h '  t h e  p i p e l i n e  and producer segments o f  t h e  o i l  and gas 

i n d u s t r y  i n  t h e  Commonwealth of Kentucky. The Committee was 

c r e a t e d  t o  i n v e s t i g a t e ,  s t u d y ,  and r e p o r t  t o  , the  Department 

o f  Mines and Mine ra l s ,  O i l  and Gas Div i s ion  ( t h e  J u r i s -  

d i c t i o n a l  Agency f o r  t h e  Cornonwealth of Kentucky a s  des igna ted  

i n  18 C.F.R. ,  Chapter 1 ,  Subchapter H ,  P a r t  274, Subpart  E ,  

Sec t ion  274.501) ; i t s  de te rmina t ions  whether  geologi-cal  - - - - -  - 

fo rma t ions  s t u d i e d  comply w i t h  l e g a l  s t anda rds  f o r  d e s i g n a t i o n  

a s  a  " t i g h t  format ion" a s  s e t  o u t  i n  t h e  r u l e s  and r e g u l a t i o n s  

of the  F e d e r a l  Energy Regulatory Commission (FERC). 

B .  REGULATORY GUIDELINES 

I n  i t s  Order 99,  i s s u e d  August 1 5 ,  1980, FERC 

promulgated f i n a l  r e g u l a t i o n s  e s t a b l i s h i n g  an i n c e n t i v e  

p r i c e  c e i l i n e  f o r  c e r t a i n  n a t u r a l  gas produced from 

t i g h t  f o r m a t i o n s ,  thus  implementing Congressional  a u t h o r i -  

z a t i o n  t o  t h e  C o m i s s i o n - i n -  Sec t ion  107 (b.) o f  t h e  .-Natural  - 

Gas P o l i c y  Act (NGPA) , (15 U.S.C., S e c t i o n  3317),  t o  s e t  a  



" s p e c i a l  p r i c e "  which i s  "necessary t o  provide r easonab le  

i n c e n t i v e s  f o r  t h e  product ion of . . .  h igh  c o s t  n a t u r a l  gas" .  

I n  a d d i t i o n  t o  s p e c i f y i n g  an i n c e n t i v e  p r i c e ,  t h e  

r e g u l a t i o n s  a l s o  provided g u i d e l i n e s  f o r  formal ly  d e s i g n a t i n g  

t i g h t  format ions and f o r  de te rmining  which we l l s  d r i l l e d  i n t o  

such format ions w i l l  q u a l i f y  f o r  t h e  i n c e n t i v e  p r i c e .  (18 

C .F  . R . ,  Chapter 1, Subchapter H ,  Subpart  G of P a r t  271, 

Sec t ion  271.701 e t  s e q . )  

A " t i g h t  formation" i s  de f ined  i n  Order 9 9  a s  "a s e d i -  

mentary l a y e r  of rock cemented t o g e t h e r  i n  a  manner t h a t  

g r e a t l y  h i n d e r s  t h e  flow of any gas through the  rock".  

The s p e c i f i c  g u i d e l i n e s  e s t a b l i s h e d  by FERC and 

fo l lowed by t h e  Committee a r e  found i n  Sec t ion  2 7 1 . 7 0 3 ( ~ ) ( 2 ) ,  

t o  w i t :  

(2) Guide l ines .  ( i )  The C o m i s s i o n  w i l l  approve t h e  

d e s i g n a t i o n  o-f any- - format ion .  recommended. by- a--- j - u r i s  - . -- 

d i c t i o n a l  agency i f  t h e  format ion meets each o f  

the  fo l lowing  g u i d e l i n e s  : 

(A) The e s t ima ted  average -- i n  s i t u  gas p e r m e a b i l i t y ,  

throughout  t h e  pay s e c t i o n ,  i s  expected t o  b e  

0 . 1  m i l l i d a r c y  o r  l e s s .  

( 5 )  The s t a b i l i z e d  product ion  r a t e ,  a g a i n s t  

a tmospheric  p r e s s u r e ,  o f  w e l l s  completed f o r  

product ion  i n  t h e  format ion ,  wi thout  s t i m u l a t i o n ,  

i s  n o t  expec ted  - t o  exceed .  t h e - p r o d u c t i m r a t e  .- 

determined i n  accordance w i t h  the  fo l lowing  

t a b l e  : 



I f  t he  average dep th  to  The maximum a l l c w a b l e  
t h e  t o p  of t h e  format ion  produc t ion  r a t e  

( i n  f e e t )  ( i n  MCF/day) 

But does no t  
Exceeds : exceed:  May n o t  exceed:  

0 1000 44 
1000 1500 5 1 
1500 2000 5 9 
2000 2500 6 8 
2500 3000 79 
3000 35 00 9 1 
3500 4000 105 
4000 4500 122 
4500 5000 1 4 1  
5000 5500 163 
5500 6000 188 
6000 6 500 2 17 
6500 7000 25 1 
7000 7500 290 
7500 8000 336 
8000 8500 388 
8500 9000 449 
9000 9500 519 
9500 10000 600 

10000 10500 693 
10500 11000 802 
11000 11500 9 2 7 
11500 12000 1071 
12000 12500 

. . . - -- . . , . 123 8 
12500 - -13000 1432 
13000 13500 1655 
13500 14000 1913 
14000 14500 2212 
14500 15000 2557 

(C) No w e l l  d r i l l e d  i n t o  t h e  recommended t i g h t  

fo rmat ion  i s  expec ted  t o  p roduce ,  w i t h o u t  

s t i m u l a t i o n ,  more than  f i v e  b a r r e l s  o f  crude 

o i l  p e r  day.  

(D) If t h e  format ion  o r  any p o r t i o n  t h e r e o f  was 

a u t h o r i z e d  t o  be developed by  i n f i l l  d r i l l i n g  

p r i o r  t o  t h e  d a t e  o f  recommendation and-the 

j u r i s d i c t i o n a l  agency h a s  i n f o r m a t i o n  which 

i n  i t s  judgement i n d i c a t e s  t h a t  such  format ion  



o r  p o r t i o n  s u b j e c t  t o  i n f i l l  d r i l l i n g  can 

be developed a b s e n t  t he  i n c e n t i v e  p r i c e  

e s t a b l i s h e d  i n  paragraph (A) of  t h i s  s e c t i o n  

then  t h e  j u r i s d i c t i o n a l  agency s h a l l  no t  

i nc lude  such format ion  o r  p o r t i o n  thereof  i n  

i t s  r eco rnenda t ion .  

( i i )  The Commission w i l l  cons ider  and may 

approve o r  d i sapprove  a  recommendation by a  

j u r i s d i c t i o n a l  agency t o  d e s i g n a t e  a s  a  t i g h t  

format ion any format ion  which meets t h e  guide-  

l i n e s  con ta ined  i n  subparagraph ( 2 )  ( i )  (B) and 

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

i n  subparagraph ( 2 )  ( 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  

format ion e x h i b i t s  low pe rmeab i l i t y  c h a r a c t e r i s t i c s  

and t h e  p r i c e  e s t a b 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  provide  r easonab le  

i n c e n t i v e s  f o r  product ion  o f  t h e  n a t u r a l  gas 

from t h e  recommended formation due t o  t h e  

e x t r a o r d i n a r y  c o s t s  a s s o c i a t e d  w i t h  such 

product ion .  

GENERAL DESCRIPTION AND LOCATION OF THE GEOLOGICAL FORMATION STUDIED . : :.===. - . :z;  ~ - = - .  

Pursuant  t o  i t s  mandate, t h e  Eas t e rn  Kentucky Tight  

Formation Committee h a s  examined t h e  Berea Sandstone format ion  

i n  Lawrence County, Kentucky, t o  determine which geographica l  

- a r e a s  o f  s a i d  County q u a l i f y  g e o l o g i c a l l y  i n  compliance w i t h  - 

t h e  l e g a l  requirements  here inabove  desc r ibed  f o r  t i g h t  format ion  



d e s i g n a t i o n .  

Lawrence County i s  l o c a t e d  i n  n o r t h e a s t e r n  Kentucky 

and covers  a n  a r e a  of  approximately 425 square  miles 

( E x h i b i t  I ) .  This a r e a  i s  l o c a t e d  i n  t h e  Cumberland P l a t e a u  

Region of E a s t e r n  Kentucky from which o i l  and gas has  been 

produced s i n c e  the  e a r l y  1 9 2 0 ' s .  Geo log ica l ly ,  Lawrence 

County i s  l o c a t e d  on  the  wes te rn  f l a n k  of  t h e  Appalachian 

Bas in .  Approximately 500 w e l l s  have p e n e t r a t e d  t h e  Berea 

Sandstone i n  t h i s  County and about h a l f  of t h e s e  w e l l s  a r e  now 

producing,  o r  have produced, gas and /o r  o i l  from t h i s  fo rma t ion .  

C h a r a c t e r i s  t i c a l l y ,  t h e  Berea Sands tone  i s  a  very f i n e  g r a i n e d  

t o  s i l t s t o n e  s i z e ,  a r g i l l a c e o u s ,  low p o r o s i t y  sand w i t h  s h a l e  

l a m i n a t i o n s .  I n  t h e  p a s t ,  ex tens ive  s t i m u l a t i o n  of t h e  Berea 

Sandstone has  been found t o  be  necessary  b e f o r e  t h e  fo rma t ion  

can be  produced, and,  i n  r e c e n t  y e a r s ,  because o f  changing 

economic r e a l i t i e s ,  d r i l l i n g  a c t i v i t y  i n t o  t h i s  format ion  i n  

Lawrence County has  almost ceased .  

Findings and Conclusions 

Based on i t s  e x t e n s i v e  review of a v a i l a b l e  w e l l  and p roduc t ion  

in fo rma t ion ,  p e r t i n e n t  g e o l o g i c a l  and engineer ing  d a t a ,  and by 

u t i l i z a t i o n  of  recognized  a n a l y t i c a l  techniques and methodology, 

t h e  Comrni t tee-makes-the--forrowing f ind ings  and conc lus ions .  

A .  The e s t i m a t e d  average  -- i n  s i t u  gas pe rmeab i l i t y  throughout  

t h e  pay s e c t i o n  of  t h e  Berea Sandstone i n  Lawrence County, 

Kentucky i s  expec ted  t o  be  0 . 1  m i l l i d a r c y  o r  l e s s .  

B .  The s t a b i l i z e d  p roduc t ion  r a t e  from t h e  Berea -Sands tone  

a g a i n s t  a tmospher ic  p r e s s u r e ,  i n  t h e  geographica l  a r e a  



h e r e i n a f t e r  recommended f o r  d e s i g n a t i o n  a s  t i g h t  format ions ,  

i s  n o t  expec ted  t o  exceed the  a p p l i c a b l e  product ion r a t e ( s )  

s e t  o u t  i n  t h e  t a b l e  i n  S e c t i o n  271 .703(C)(2) (B) ,  s u p r a .  

C. No w e l l  d r i l l e d  i n t o  the  recommended t i g h t  format ion  

i s  expec ted  t o  produce,  w i thou t  s t i m u l a t i o n ,  more than  f i v e  

b a r r e l s  of c rude  o i l  p e r  day.  

D .  .The Berea Sandstone i n  Lawrence County, Kentucky, has  no t  

been a u t h o r i z e d  by the  O i l  and Gas D i v i s i o n ,  Department 

of Mines o r  o t h e r  agency having j u r i s d i c t i o n  the reo f  t o  be  

developed by i n f i l l  d r i l l i n g  p r i o r  t o  t h e  d a t e  of t h i s  

r e p o r t .  

E .  Compliance by d r i l l e r s  w i t h  a l l  e x i s t i n g  a p p l i c a b l e  S t a t e  

a n d / o r  Fede ra l  laws,  r u l e s ,  and r e g u l a t i o n s  w i l l  a s s u r e  

development of t h e  Berea Sandstone dur ing  bo th  h y d r a u l i c  

f r a c t u r i n g  and waste  d i s p o s a l  o p e r a t i o n s  wi thout  adverse ly  

a f f e c t i n g  any f r e s h  water  a q u i f e r s  t h a t  a r e  expected t o  b e -  

used f o r  a  domestic o r  a g r i c u l t u r a l  wa te r  supp ly .  

Recommendations of  t h e  Committee 

The E a s t e r n  Kentucky Tight  Formation Committee recommends 

t o  the  Department of  Mines, O i l  and Gas D i v i s i o n ,  t h a t  i t  should 

cons ide r  a n d ,  i n  t u r n ,  recommend t o  the  F e d e r a l  Energy Regulatory 

Commission t h a t  i t  (FERC), approve t h e  d e s i g n a t i o n  a s  a  t i g h t  

format ion  o f  - the Berea-Sandstone g e o l o g i c a l  format ion  l o c a t e d  i n  

a l l  geograph ica l  a r e a s  of  Lawrence County, Kentucky which a r e  n o t  

excluded.  The excluded a r e a s  a r e  shown o n  t h e  map des igna ted  a s  

E x h i b i t  5 ,  a t t a c h e d  h e r e t o  a s  a  p a r t  h e r e o f ,  and on t h e  7  112 

minute  quadrangle  maps, a t t ached  h e r e t o  as a  p a r t  h e r e o f .  



. I V .  Data and Supporting Information 

A .  METHODOLOGY U T I L I Z E D  BY THE COMMITTEE 
f 

Methods employed by the  Eastern Kentucky Tight Formation 
I I 

Committee t o  recommend the  Berea Sandstone f o r  t i g h t  formation 

s t a t u s  i n  Lawrence County, Kentucky made use of the  most r ecen t  t 
data  a v a i l a b l e .  Well da ta  was obtained from p r iva t e  records 

from the  o i l  and gas i ndus t ry ,  as  we l l  a s  records from the  

Kentucky S t a t e  Geological Survey. A base map of Lawrence 

County showing loca t ions  of  a l l  known wel ls  t h a t  pene t ra te  

t h e  Berea Sands tone was const ructed  (Exhibi t  5 )  . These well  

l oca t i ons  were a l s o  p l o t t e d  on 7 1 1 2  minute quadrangle maps 

which cover t he  county. 

Geologic c h a r a c t e r i s t i c s  of t h e  Lawrence County a rea  

. . .  .- . 
t.. . ... ... 

a r e  i l l u s t r a t e d  by s t r u c t u r a l -  and l i t h o l o g i c  cross  sec t ions  

(Exhibi ts  2 - 3 ) .  These e x h i b i t s  i l l u s t r a t e  t h e  physica l  

na tu re  of the Berea Sandstone i n  t h i s  a r e a .  Data f o r  the  

s t r u c t u r a l  cross  sec t ions  were obtained mainly from d r i l l e r s '  

logs and data  f o r  the l i t h o l o g i c  cross  s ec t i ons  were obtained 

mainly from e l e c t r i c  l o g s .  

Permeabi l i t ies  and s t a b i l i z e d  na tu ra l  production r a t e  

gu ide l ines  s e t  f o r t h  by FERC f o r  t i g h t  formation des ignat ion 

were met as  determtned by n a t u r a l ~ r o d u c t i o n  r a t e s  and 

ca l cu l a t i ons  of permeabi l i t ies  from a v a i l a b l e  da ta .  Permeabili ty 

determination o f  t he  Berea Sandstone i n  Lawrence County was' 

l i m i t e d  t o  we l l s  wi th  e l e c t r i c  log  information conta in ing 

bulk dens i t y  and r e s i s t i v i t y  da t a .  - . .  



Permeabil i ty ca l cu l a t i ons  using t he  Schlumberger 

Permeabil i ty Chart method u t i l i z e  bulk dens i ty  (fb) and 

t r u e  r e s i s t i v i t y  (Rt) values of t h e  formation. These 

values  were obtained from compensated .formation densi ty  

and induc t ion  logs .  However, i f  no induct ion logs were 

a v a i l a b l e ,  an assumed water s a t u r a t i o n  (Sw) of 35%was 

used. This i s  a  very conservat ive value  f o r  t he  Berea 

Sandstone i n  the Lawrence County a r ea .  The formulas used 

t o  c a l c u l a t e  permeabil i ty a re  l i s t e d  below (Schlumberger 1972).  

3) K 1/2=c*3/ S w i  (This formula i s  represented 
i n  graphical  form i n  Exhibi t  4 .) 

Variables 

4 
S ma 
S b  
Rw 
R t  
Sw 
Swi  
K 
C 

p o r o s i t y  
ma t r ix .  density.- (2-68 f o r .  t he  Berea. Sandstone) 
bu lk  dens i ty  
cons tan t  r e s i s t i v i t y  of formation water  (0.05) 
t r u e  r e s i s t i v i t y  
wate r  s a t u r a t i o n  
i r r e d u c i b l e  water s a t u r a t i o n  
permeabi l i ty  i n  mi l l i da rc i e s  
hydrocarbon cons tan t ;  ranges from 79 f o r  a dry gas 
t o  250 f o r  a  medium weight o i l  

Values were ca lcu la ted  every two f e e t  through t h e  Berea 

formation.  These values were then averaged to  ob ta in  an 

average permeabi l i ty  value r ep re sen t a t i ve  of the  e n t i r e  Berea 

Sands tone  i n t e r v a l .  Based on a v a i l a b l e  data., average 

c a l c u l a t e d  p e p e a b i l i t i e s  through the  Berea i n t e r v a l  i n  a l l  

wel ls  were l e s s  than 0 . 1  mi l l ida rcy .  



Since a l l  of the  ca l cu l a t ed  permeabi l i t i e s  f e l l  w i th in  

l i m i t s  e s tab l i shed  by FERC ( see  e x h i b i t  5 ) ,  exclusion of 

areas  from t i g h t  formation des ignat ion was based s o l e l y  

on uns t ab i l i z ed  na tu ra l  production r a t e s  which exceeded 

FERC' s  s t a b i l i z e d  n a t u r a l  production r a t e  l i m i t s  ( t a b l e  

on page 3) . 

B .  DESCRIPTION OF THE RECOMMENDED FORMATION 

1. Geological Descript ion 

h e  Berea i n t e r v a l  i n  e a s t e r n  Kentucky i s  composed 

almost e n t i r e l y  of a rg i l l aceous  s i l t s t o n e  interbedded 

w i t h  t h i n  sha le  l a y e r s .  The Berea sequence was 

deposi ted on the  ou t e r  l i m i t s  of a  d e l t a i c  system 

loca ted  i n  moderately deep wate r .  Proposed source 

a reas  f o r  the  Berea sediments i n  e a s t e r n  Kentucky 

a r e  from the  e a s t  and sou theas t  (Pepper,' e t  a1-, 1954) .  

The r e l a t i v e l y  low energy depos i t iona l  environment of 

the  sediments r e s u l t e d  i n  uniform thickness of the  

Berea i n  Lawrence County. The thickness of the Berea 

i n  t h i s  a rea  i s  an average of j u s t  over one hundred 

f e e t  and remains r e l a t i v e l y  constant  throughout t he  

county (Exhibi t  2). -- 

The Berea Sandstone i n  Lawrence County cons i s t s  of 

a  d i r t y  (contains c lay  ma t r ix ) ,  calcareous s i l t s t o n e  

containing numerous sha l e -pa r t i ngs  . - The-zrgillaceous ---- - -- 

and calcareous ma te r i a l  contained i n  the  matr ix  of t h e  



f ine -gra ined  s i l t s t o n e  r e s u l t s  i n  low p o r o s i t i e s  and 

pe rmeab i l i t i e s  i n  the  Berea. 

S t r a t i g r a p h i c a l l y ,  the Berea Sandstone i s  located  

between the  underlying Devonian Shale and the  overlying 

Sunbury Shale and i s  used as a  marker f o r  the  base of 

Miss i s s ipp ian  age deposi ts  i n  t h i s  a r e a .  The Berea 

t runca tes -ou t  t o  the west of Lawrence County o r  toward 

t h e  Cinc inna t i  Arch a r ea .  The average d r i l l i n g  depth 

t o  the  top of the  Berea Sandstone i n  Lawrence County i s  

1400 f e e t .  

A north-south cross  s e c t i o n  was const ructed  and 

i l l u s t r a t e s  t he  unif o m  thickness of the  Berea Sands tone 

(Exhib i t  2 ) .  The southern por t ion  of the cross  s ec t i on  

i n d i c a t e s  t he  presence of an a n t i c l i n a l  s t r u c t u r e  which 

tends t o  c o r r e l a t e  with an a rea  of h igher  n a t u r a l  open 

flows of  gas from the Berea i n  the  southern  p a r t  of . - 

Lawrence County. The higher  open flows seem t o  be 

r e l a t e d  t o  t h i s  a n t i c l i n a l  s t r u c t u r a l  f e a t u r e  r a t h e r  than 

any l i t h o l o g i c  o r  compositional f ea tu re s  of the  sandstone. 

Since t h e  s t r u c t u r e  probably formed a £  t e r  l i t h i f i c a t i o n  

of the  Berea Sandstone, f r a c t u r e s  most l i k e l y  have formed 

along the  a n t i c l i n e  c r e s t  r e s u l t i n g  i n  t he  higher  na tu ra l  

open flows of gas i n  t h i s  a r ea .  Selected areas  of higher  

n a t u r a l  open flows have been omitted from recommended 

a r e a s  f o r  tight-formati-on-designation . - - - -  ~ - 



. . 

Two a d d i t i o n a l  c r o s s  s e c t i o n s  c o n s t r u c t e d  per -  

pend icu la r  t o  the  nor th - sou th  t r e n d i n g  s e c t i o n  a l s o  

show the  uniform th ickness  of t h e  Berea Sands t o n e ,  

which d i p s  g e n t l y  toward the  e a s t .  

The l i t h o l o g y  of the  Berea Sandstone i n  Lawrence 

County i s  i l l u s t r a t e d  by t h e  c r o s s  s e c t i o n s  i n  Exh ib i t  

3 .  These c r o s s  s e c t i o n s  a r e  c o n s t r u c t e d  from gamma r a y  

logs  and i l l u s t r a t e  t h e  in t e rbedded  n a t u r e  o f  t h e  

sands tone  and s h a l e  l i t h o l o g y  of  t h e  Berea fo rma t ion .  

This in t e rbedded  l i t h o l o g y  remains c o n s t a n t  throughout 

Lawrence County. 

2 .  Rese rvo i r  Charac te r i s  t i c s  

Based on e l e c t r i c  l o g  c a l c u l a t i o n s  from 3 4  w e l l s ,  

ranges  and averages  of p o r o s i t y  ( 4 )  and wa te r  s a t u r a t i o n  

(Sw) were determined.  .. P o r o s i t y  of  t h e  Begea Sandstone 

ranged f rom< 1 . 0  t o  1 1 . 9  p e r c e n t  w i t h  a n  average p o r o s i t y  

of abou t  6 . 5  p e r c e n t .  Water s a t u r a t i o n  of t h e  Berea 

Sandstone ranged from 3 4 . 7 5  t o  100 p e r c e n t  of t h e  t o t a l  

po re  space  w i t h  an  average of  66.20 p e r c e n t .  

3 . Permeab i l i t y  Determinat ion Methods 

Various methods were s t u d i e d  t o  a i d  i n  determining 

i n  s i t u  gas  pe rmeab i l i t y  of  t h e  Berea Sands tone  i n  -- 
Lawrence County. E l e c t r i c  l o g  a n a l y s i s  was decided t o  1 ~ 
b e  t h e  b e s t  -method a v a i l a b l e .  

T h i r t y - f o u r  w e l l s  had s u f f i c i e n t  e l e c t r i c  log  da ta  

( a s  of  8/81)  a v a i l a b l e  f o r  p e r m e a b i l i t y  c a l c u l a t i o n s .  



P o r o s i t y  ( 4 )  and wa te r  s a t u r a t i o n  (Sw) va lues  were 

c a l c u l a t e d  from d a t a  ob ta ined  from formation d e n s i t y  

and i n d u c t i o n  l o g s .  I f  no i n d u c t i o n  logs  were a v a i l a b l e ,  

an assumed wa te r  s a t u r a t i o n  f o r  t h e  a r e a  was used .  These 

v a l u e s  were then  p l o t t e d  on Schlumberger's Pe rmeab i l i t y  

Char t  K-2 ( E x h i b i t  4  from Log I n t e r p r e t a t i o n  C h a r t s ,  

Schlumberger, 1972, p .  83) t o  determine p e r m e a b i l i t i e s .  

Four examples of pe rmeab i l i t y  de te rmina t ion  by t h e  E l e c t r i c  

Log- Schlumberger Char t  method a r e  i l l u s t r a t e d .  ( E x h i b i t  4) 

The f o u r  example w e l l s  used  a r e :  

1. Columbia Gas Marc Kran i t z  #20061 ( e x h i b i t  4a) 
Sec t ion  9-T-82 

2.  Monitor Petroleum Arnold Edwards #1 ( e x h i b i t  4b) 
Sec t ion  10-S-79 

3 .  Ashland Explora t ion  H a t t i e  Neal /I1 ( e x h i b i t  4c) 
Sec t ion  2-T-81 

4 .  Ashland Explora t ion  L u c i l l e  Harnrnond #1 ( e x h i b i t  4d) 
Sec t ion  21-T-81 - - 

A Schlumberger Permeabi l i ty  Char t  f o r  sands tones  and 

s h a l e y  sands i s  p l o t t e d  f o r  each w e l l .  Inc luded  wi th  t h e  

graphs a r e  average c a l c u l a t e d  va lues  f o r  p o r o s i t y  ( + a ) ,  

w a t e r  s a t u r a t i o n  (Swa) , and pe rmeab i l i t y  (Ka) . A copy 

o f  t h e  gamma r a y  and format ion d e n s i t y  compensated logs  

o f  t h e  Berea Sandstone accompany these  graphs f o r  e a c h -  

o f  t h e  f o u r  w e l l s .  

The Marc Kran i t z  020061, t h e  Arnold Edwards #1, and 

t h e  L u c i l l e  Hammond .1/1 well- .(exhibits  4 a ,  4b ,  4d) - a l l  p l o t -  - 

e x c e l l e n t  c u r v i l i n e a r  t r ends  on t h e  p e r m e a b i l i t y  c h a r t s .  

These t r ends  c l o s e l y  match a  (I# X Sw) c o n s t a n t  o f  about  

0.045. These t r e n d s ,  which c l o s e l y  match a  f i x e d  c o n s t a n t ,  

12 



i n d i c a t e  t h a t  the formation i s  a t  i r r educ ib l e  water 

s a t u r a t i o n .  This i s  e s s e n t i a l  f o r  the  E l e c t r i c  Log- 

Schlumberger Chart method t o  be v a l i d .  

The Hat t i e  Neal fl  we l l  (exhibi t4c)  seems t o  p l o t  

ac ross  a wider range on t he  permeabil i ty c h a r t .  

Actual ly ,  there  a r e  two separa te  t rends which p l o t  from 

t h e  same formation. According t o  core  ana lys i s  on t he  

w e l l ,  the  upper curve represen t s  poros i ty  zones i n  t h e  

upper por t ion  of t he  formation and the  lower curve 

represen t s  a  lower poros i ty  zone. These zones a r e  

separa ted  by impervious sha le  beds,  which consequently 

s epa ra t e  s l i g h t l y  d i f f e r e n t  type r e s e r v o i r s .  However, 

w e  a r e  i n t e r e s t e d  only i n  the  average permeabi l i t ies  

of the  e n t i r e  pay s ec t i on  and these permeabi l i t ies  a r e  

w e l l  below the  0 . 1  mi l l ida rcy  l i m i t  a s  measured i n  

t h e  Berea Sandstone represented by t h i s  da t a .  

Core data i s  very l imi ted  i n  Lawrence County. Most 

of  the cores were analyzed severa l  years  ago and lack 

the  information necessary f o r  a  d e t a i l e d  permeabil i ty 

s tudy of t he  Berea. Corre la t ion  between core ana lys i s  

and e l e c t r i c  log data i s  not  r e l i a b l e  s ince  the -few - - 

cored wel ls  do not  have modern l ogs ,  wi th  one exception,  

which w i l l  be discussed i n  d e t a i l  l a t e r  i n  t h i s  r e p o r t .  

A t o t a l  o f  s i x  T6re arialy'sis were loca ted ;  t h r ee  of  

which we cannot determine the  ground loca t ions  of  the  .. 

w e l l s .  



Two a d d i t i o n a l  c o r e  ana lyses  have p o r o s i t y  and 

p e r m e a b i l i t y  va lues  determined by plug core  a n a l y s i s  

and c h i p  co re  a n a l y s i s  r e s p e c t i v e l y .  These methods 

of  c o r e  a n a l y s i s  s e l e c t i v e l y  sample t h e  c o r e ,  which 

i s  broken i n t o  one f o o t  i n t e r v a l s ,  and do n o t  a c c u r a t e l y  

r e p r e s e n t  t h e  e n t i r e  f o o t  o f  c o r e .  These cypes of 

co re  a n a l y s i s  a r e  t h e o r e t i c a l  and a r e  n o t  expecred t o  

c o r r e l a t e  wi th  t h e  a c t u a l  -- i n  s i t u  pe rmeab i l i t y  of  t h e  

format  i o n .  

The s i x t h  w e l l  i s  a  r e c e n t  w e l l  d r i l l e d  by Ashland 

Exp lo ra t ion ;  t h e  H a t t i e  Neal #1, l o c a t e d  i n  Sec t ion  2-T-81  

i n  Lawrence County, Kentucky. A p o r t i o n  of  t h e  Berea 

Sandstone i n t e r v a l  w a s  co red  and analyzed by Core 

L a b o r a t o r i e s ,  I n c .  This  was a l s o  a  plug type  c o r e  

a n a l y s i s  and i s  no t  expec ted  t o  be a  r e p r e s e n t a t i v e  

sampling of  t h e  i n t e r v a l .  However, t h e  average measured 

p e r m e a b i l i t y  of  t h e  Berea Sandstone cored was 0 . 3 6  

m i l l i d a r c y .  This va lue  i s  h ighe r  than what t h e  ave rage  

i n  -- s i t u  pe rmeab i l i t y  f o r  t h e  e n t i r e  Berea s e c t i o n  i s  

expec ted  t o  b e .  

4 .  Discuss ion  and Conclusions of  Permeabi l i ty  Determina t ion  

A l l  c a l c u l a t e d  ~ e r ~ e a b i l i t i e s  i n  t h e  Berea Sandstone 

i n  Lawrence County, Kentucky, averaged l e s s  than  0 . 1  

m i l l i d a r c y .  T h i r t y - f o u r  w e l l s  had s u f f i c i e n t  d a t a  f o r  

t h e s e  pe rmeab i l i t y  c a l c u l a t i o n s  . T r a d i t i o n a l l y ,  t h e  



Berea Sandstone i n  Lawrence County has  been viewed as 

a " t i g h t "  format ion t h a t  must b e  e x t e n s i v e l y  t r e a t e d  

b e f o r e  p o s s i b l e  economic product ion  can  be achieved .  
i 

A t  p r e s e n t  cond i t ions  , t h e  g e n e r a l  consensus of  1 
o p e r a t o r s  i n  t h i s  a r e a  show t h e  Berea Sandstone t o  1 
b e  uneconomical t o  d r i l l  a t  c u r r e n t  gas p r i c e s .  1 

The average pe rmeab i l i t y  of t h e  Berea Sandstone i n  

fu ture-  we1 1s d r i l l e d  through t h e  Berea format ion i n  

Lawrence County i s  n o t  expected t o  be  g r e a t e r  than 0 . 1  

m i l l i d a r c y  . 

5 .  S t a b i l i z e d  Natural  Open Flows of  Gas 

Records of  n a t u r a l  open flows of  gas from t h e  Berea 

Sandstone i n  Lawrence County ob ta ined  from d r i l l e r s  

r e c o r d s  do n o t  i n d i c a t e  s t a b i l i z e d  flow r a t e s .  Only I 
s h o r t  s h u t  down per iods  were commonly used t o  t e s t  open 

f lows b e f o r e  completing t h e  w e l l s . .  Genera l ly ,  the .  

w e l l s  d i d  n o t  flow long enough t o  s t a b i l i z e  a  n a t u r a l  

open flow of  gas ; hence,  open flows tend t o  be  I 
very  o p t i m i s t i c .  It i s  n o t  s t a n d a r d  procedure t o  

o b t a i n  a  s t a b i l i z e d  flow u n t i l  t h e  w e l l  i s  s t i m u l a t e d  

and c leaned  o u t  and ready f o r  p roduc t ion .  "Shows" o f  

gas were assumed t o  be 10 MCF p e r  day o r  l e s s  and "shows" 

o f  o i l  were assumed t o  be 1 BO p e r  day o r  l e s s  a s  

i l l u s t r a t e d  on t h e  quadrangle  maps and d a t a  s h e e t s .  In  

Order 9 9 ,  FERC se t  s t anda rds  f o r  s t a b i l i z e d  product ion  

r a t e s ,  a g a i n s t  atmospheric p r e s s u r e ,  f o r  w e l l s  completed I 



s t i m u l a t i o n ,  t o  a  cor responding  depth t o  t h e  top o f  I 
t he  format ion,  t o  q u a l i f y  f o r  t i g h t  format ion I 
d e s i g n a t i o n  ( t a b l e  on  page 3 ) .  The average depth t o  I 

I 

t h e  top  o f  the  Berea Sandstone i n  Lawrence County i s  ! 
I 

1400 f e e t .  This corresponds t o  a  maximum n a t u r a l  flow I 

r a t e  of 51 MCF/D a s  determined by FERC. The Tight  I 

Formation Committee b e l i e v e s  t h a t  i f  t hese  w e l l s  w i t h  
I 

h i g h  n a t u r a l  open flows were allowed t o  s t a b i l i z e ,  most 1 
o f  them would f a l l  i n t o  t h e  recommended l i m i t s  set  by 1 

FERC i n  Order 9 9 .  However, s i n c e  no s t a b i l i z e d  n a t u r a l  I 

open flow d a t a  was a v a i l a b l e ,  t h e  committee f e l t  i t  

must exclude w e l l s  w i t h  h i g h e r  n a t u r a l  open f lows ,  even 

though t h e  permeabi l i  t i e s  were less than  0 . 1  m i l l i d a r c y  . 

No d i s t i n c t  gas f i e l d s  were de f ined  by h igh  n a t u r a l  open 

flows i n  Lawrence County. However, t h e  h igh  n a t u r a l  open 

f lows were l o c a t e d  i n  t h e  sou th  c e n t r a l  p a r t  o f  t h e  

county and have been excluded from recommendations a s  

a  t i g h t  format ion  a r e a  ( e x h i b i t  5 )  . A few randomly 

s c a t t e r e d  w e l l s  w i t h  s l i g h t l y  h igh  n a t u r a l  open flows 

were n o t  i nc luded  i n  the  exc lus ions  because they  a r e  

n o t  r e p r e s e n t a t i v e  o f  t h e  m a j o r i t y  of w e l l s  i n  t h e  a r e a .  

No t r e n d s  o r  p a t t e r n s  could  be  seen  i n  h i g h  n a t u r a l  

open f low a r e a s  which may-i-ndicate p o s s i b l c a r e a s - o f -  - 

h i g h e r  n a t u r a l  open f lows o f  g a s .  Therefore ,  no a r e a  



recommended f o r  t i g h t  format ion des igna t ion  i s  

expec ted  t o  have n a t u r a l  open flows t h a t  exceed 

l imits  s e t  by FERC i n  Order 99.  

6 .  O i l  P roduct ion  Rates 

O i l  f low from the  Berea b e f o r e  s t i m u l a t i o n  does 

n o t  exceed t h e  f i v e  (5) b a r r e l s  p e r  day (BOPD) l i m i t  

s e t  by FERC i n  Order 9 9 .  New w e l l s  d r i l l e d  through t h e  

Berea a r e  n o t  expected t o  exceed t h e  f i v e  ( 5 )  BOPD l i m i t .  

No Berea o i l  w e l l  t o  d a t e  i n  Lawrence County has  

exceeded t h e  f i v e  (5) b a r r e l s  of o i l  p e r  day l i m i t  

e s t a b l i s h e d  by FERC i n  Order 99.  

7 .  P r o t e c t i o n  of Fresh Water Zones 

Fu tu re  exp lo ra to ry  and development w e l l s  d r i l l e d  

through the  Berea Sandstone w i l l  comply w i t h  a l l  r u l e s  

and r e g u l a t i o n s  se t  f o r t h  by t h e  S t a t e  of Kentucky -- -- 

[ S e c t i o n  3(1) of  805 KAR 1 :020  1 ( E x h i b i t  6)  and /o r  

a p p l i c a b l e  Federa l  r e g u l a t i o n s  t o  p r o t e c t  any known o r  

expec ted  f r e s h  wa te r  zones from any contaminat ion o r  

harm t o  t h e  human and a g r i c u l t u r a l  environments.  This 

w i l l  a s s u r e  the  p r o t e c t i o n  of  a l l  f r e s h  wa te r  zones i n  

Lawrence County, Kentucky. 

8 .  I n f i l l  D r i l l i n g  

There h a s  been no a u t h o r i z a t i o n  by t h e  O i l  and Gas 

D i v i s i o n  f o r  t h e  development o f  any .  format ion  i n  --- ---- 

Lawrence County, Kentucky by i n f i l l  d r i l l i n g .  



.-. .: 9 .  Geographical  Areas Requested f o r  Tight  Formation 

Designat ion 

Permeabi l i ty  and n a t u r a l  open flow r a t e s  of  t h e  

Berea a r e  shown on t h e  7 1 1 2  minute quadrangle  maps. 

Cormnittee members s t u d i e d  and determined which a r e a s  

would be inc luded  and excluded f o r  t i g h t  format ion  

d e s i g n a t i o n .  Areas have been excluded i n  Lawrence 

County which d o  n o t  f a l l  i n t o  l i m i t s  s e t  by FERC under 

Order 9 9 .  These a r e a s  a r e  shown i n  E x h i b i t  5 and a r e  

a l s o  shown i n  g r e a t e r  d e t a i l  on the  7 1 / 2  minute 

quadrangle  maps. There a r e  no exc lus ions  f o r  t i g h t  

format ion  d e s i g n a t i o n  i n  t h e  Berea o u t s i d e  of the  two 

o u t l i n e d  a r e a s  
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D. E x h i b i t s  





PERMEABILITY: SANDSTONES, SHALY SANDS'" l7 

#, Porosity, p.u. 

The empirical relation used to make this chart i s  similar in form to a general expression given by 
Wyllie and Rose in 1950, which i s  k"' = (c+/S,) + c', where 4 and S, are in fractional units. 

Field observation seems to show that the constant c is  itself a function of 4, the porosiq. Thus the 
empirical formulae used to construct the above chart are expressed as 

k'l2 = 250 +'/S,,, (for medium gravity oils) 
and kl/' = 79 43/S,, (for dry gas) 

EXAMPLE: 

Given: 4 = 25, S,, = 40%, oil-bearing sanc! 
Solution: k - 100 mD 

The above expressions are valid for estimating permeability only in zones that are at irreducible 
water saturation, S,,. This chart moy be used to recognize such zones. For levels above the transition 
zone, the product of porosity and water saturation i s  a constant. On this chart, the thin hyperbolic 
curves are lines of constant 4 X S,. Data points from levels at irreducible saturation fall in a fairly co- 
herent paltern, on or parallel to one of the g!~ X S, lines; points from the same formation in o transition 
zone a;e scattered above this pattern. 

EXHIBIT 4 



PERMEABILITY: SANDSTONES, SHALY SANDSl6# '7 
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#, Porosity, p . ~ .  i I 
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PERMEABILITY: SANDSTONES, SHALY SANDS'', l7 

+, Porosity, p.u. 

ARNOLD EDWARDS * 1 AVERAGES 
N =  63  
RW = 0.05 

P m a =  2.68 

+a = 5.99 

S wa = '83.9 8 
Ka = aol 
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PERMEABILITY: SANDSTONES, SHALY SANDSl6~ l7 
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PERMEABILITY: SANDSTONES, SHALY SANDSl6t " 
I 

+, Porosity, p.u. 

LUCILLE HAMMOND aI AVERAGES 
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E X H I B I T  6 

PUBLIC PROTECTION AND REGULATION 
DEPARTMENT OF MINES AND MINERALS 
D i v i s i o n  o f  O i l  and Gas 

E f f e c t i v e  d a t e :  August 2 ,  1978 

805 KAR 1 : 020.  P r o t e c t i o n  of f r e s h  wa te r  zones.  

RELATES TO: KRS 353.520 
PURSUANT TO: KRS 13 .082 ,  353.540, 353.550,  353.560 
NECESSITY AND FUNCTION: (KRS 353.070(12) provides  t h a t  t he  
Commissioner, Department of Mines and Mine ra l s ,  s h a l l  have 
t h e  power and a u t h o r i t y  t o  adopt  such  r e g u l a t i o n s  a s  h e  deems 
necessa ry  and s u i t a b l e  f o r  the  proper  a d m i n i s t r a t i o n  o f  the  
depar tment . )  KRS 353.540 a u t h o r i z e d  t h e  Department o f  Mines 
and Minera ls  t o  admin i s t e r  and en fo rce  the  p rov i s ions  of  KRS 
353.500 t o  353.720. The waste  of o i l  and gas i s  p r o h i b i t e d  by 
KRS 353.520,  which provides  t h a t  such p r o h i b i t e d  waste  i n c l u d e s :  
(1) t h e  unreasonable  damage t o  underground, f r e s h  o r  ( t o )  mine ra l  
water  s u p p l y ,  workable c o a l  seams, o r  o t h e r  mine ra l  d e p o s i t s  i n  
t h e  o p e r a t i o n s  f o r  t he  d iscovery ,  development, p roduct ion ,  o r  
hand l ing  o f  o i l  and g a s ,  (2) t h e  unnecessary o r  excess ive  s u r f a c e  
l o s s  o r  d e s t r u c t i o n  of o i l  o r  gas o r  t h e i r  c o n s t i t u e n t s ,  and (3) 
t h e  drowning w i t h  wa te r  of any s t r a t u m  o r  p a r t  t he reo f  capable  of 
p rov id ing  o i l  o r  gas i n  paying q u a n t i t i e s ,  except  f o r  secondary 
recovery  purposes ,  o r  i n  h y d r a u l i c  f r a c t u r i n g  o r  o t h e r  completion 
p r a c t i c e s .  It i s  t h e  purpose of  t h i s  r e g u l a t i o n  t o  p r o t e c t  f r e s h  
water  zones from contaminat ion a s s o c i a t e d  w i t h  t h e  product ion  of 
o i l  and g a s .  KRS 353.550 provides  t h a t  t h e  department s h a l l  have 
the  a u t h o r i t y  t o  s e t  f o r t h  t h e  requirements  f o r  c a s i n g ,  ope ra t ion  
and p lugging  o f  w e l l s  t o  prevent  escape  of  o i l  o r  g a s ,  the  
d e t r i m e n t a l  in.:rusion of wa te r ,  b lowouts ,  cave ings ,  seepages and 
f i r e s .  

S e c t i o n  1. D e f i n i t i o n s .  The d e f i n i t i o n s  conta ined  i n  KRS 
353.510 and t h e  fol lowing a d d i t i o n a l  d e f i n i t i o n s  s h a l l  apply 
t o  t h i s  r e g u l a t i o n :  

(1) "Abnormal p res su re"  means a  r e s e r v o i r  p r e s s u r e  t h a t  
exceeds t h e  h y d r o s t a t i c  p r e s s u r e  o f  f r e s h  wa te r  extending from 
t h e  r e s e r v o i r  t o  t h e  s u r f a c e .  

(2) "Annulus" means- the-space  between two (2)--s t r i n g s  of 
cas ing  o r  between a  s t r i n g  of  c a s i n g  and the  bore  h o l e  w a l l .  

(3)  "Casing ( cas ing  s t r i n g )  " means s t e e l  tubes  o r  pipes  
i n s t a l l e d  i n  a  w e l l .  

(4)  "Surface cas ing"  means t h e  f i r s t  and l a r g e s t  diameter  
c a s i n g  i n s t a l  l e d  i n  -a - w e l l a n d  its -primary uses  - a r e  -to make - - . 

the  bo reho le  s t a n d  up and t o  p r o t e c t  t h e  f r e s h  wa te r  zones.  



(5) "Intermediate  cas ing"  means one o r  more s t r i n g s  of  
p ipes  i n s t a l l e d  i n  a  w e l l  i n  a d d i t i o n  t o  t h e  s u r f a c e  cas ing  i n  
which each s t r i n g  i s  s m a l l e r  i n  d iameter  than t h e  p r e v i o u s .  

( 6 )  "Long cas ing  s t r i n g "  means t h e  l a s t  ' c a s ing  i n s t a l l e d  
i n  a  w e l l  t o  be used f o r  p roduc t ion  o r  i n j e c t i o n  purposes .  

( 7 )  "Zone" means a  l a y e r  o f  s t r a t a  capable  of producing 
o r  r e c e i v i n g  f l u i d s .  

Sec t ion  2 .  P r o t e c t i o n  of Fresh Water Zones f o r  D r i l l i n g  
and /o r  Plugging Opera t ions .  (1 )  During d r i l l i n g  o p e r a t i o n s ,  
one (1) of t h e  fo l lowing  methods s h a l l  be  used t o  p r o t e c t  
Fresh Water Zones : 

( a )  Method A :  Casing s h a l l  be  s e t  on a  cas ing  shoulder  
and s a i d  cas ing  s h a l l  have a  shoe i n s t a l l e d  on the bottom of  
t h e  bottom j o i n t .  Upon t h e  complet ion of t h e  d r i l l i n g  program, 
a l l  t h e  r ecove rab le  cas ing  must be  removed o r  cemented t o  t h e  
s u r f a c e .  

(b) Method B :  Casing s h a l l  be s e t  on a  shoulder  and 
cemented s u f f i c i e n t l y  t o  cover  100 f e e t  i n c l u d i n g  t h e  shoe .  
Upon completion of t h e  d r i l l i n g ,  a l l  o f  t he  r ecove rab le  c a s i n g  
must be  removed o r  cemented t o  the  s u r f a c e .  

( c )  Method C :  A top  t o  bottom d r i l l i n g  mud system w i t h  a  
f i l t r a t e  water  l o s s  of  l e s s  than  t e n  (10) cubic  c e n t i m e t e r s ,  
a s  determined by American Petroleum I n s t i t u t e  s t a n d a r d s ,  i n  i t s .  
p u b l i c a t i o n  "Standard Procedure f o r  Tes t ing  D r i l l i n g  F l u i d s "  
API RP 13B (138) ,  Sec t ions  1 ,  2 and 3 ,  A p r i l ,  1976, f i l e d  h e r e i n  
by r e f e r e n c e .  Copies may be  ob ta ined  from the  Department o f  
Mines and Minera ls ,  P.O. Box 680, Lexington,  Kentucky 40586. 
C e r t i f i c a t i o n  o f  f i l t r a t e  wa te r  l o s s  must be made by t h e  o p e r a t o r .  

( 2 )  I n  t h e  even t  a  w e l l  i s  t o  be  plugged, then i t  s h a l l  be  
plugged i n  the manner p r e s c r i b e d  by 805 KAR 1:060 o r  805 KAR 1 : 0 8 0 .  

Sec t ion  3 .  P r o t e c t i o n  of F resh  Water Zones. Any w e l l  d r i l l e d  
i n  t h e  Commonwealth of  Kentucky s u b j e c t  t o  t h e  j u r i s d i c t i o n  of  
t h e  Department of Mines and Minerals  subsequent  t o  t h e  e f f e c t i v e  
d a t e  o f  t h i s  r e g u l a t i o n  s h a l l  be equipped wi th  the fo l lowing  
f r e s h  wa te r  p r o t e c t i o n  p r i o r  t o  p roduc t ion  o r  i n j e c t i o n .  

(1) A p r o t e c t i v e  s t r i n g  o f  c a s i n g ,  be  i t  s u r f a c e ,  i n t e r m e d i a t e ,  
o r  long s t r i n g ,  s h a l l  ex tend  t h i r t y  (30) f e e t  below the  deepes t  
known f r e s h  water  zone. Such p r o t e c t i v e  s t r i n g  s h a l l  have cement 
c i r c u l a t e d  i n  the  annu la r  space  o u t s i d e  s a i d  cas ing  o f  a  s u f f i c i e n t  
volume of c e m e n q - c a l c u l ~ t e d  us ing  approved engineer ing  methods, 
t o  a s s u r e  the  r e t u r n  of t h e  cement t o  t h e  s u r f a c e .  I n  t h e  e v e n t  
cement does n o t  r e t u r n  t o  the  s u r f a c e ,  every r easonab le  a t t empt  
w i l l  be made t o  f i l l  t h e  annu la r  spaces  by in t roduc ing  cement 
from t h e  s u r f a c e .  I f  t he  i n t e r m e d i a t e  cas ing  o r  long c a s i n g  

- - -  s t r i n g  is ( i )  cemented t o  the s u r f a c e ,  o r  (ii-) cemented t h i r t y -  
f e e t  i n t o  t h e  nex t  l a r g e r  s t r i n g  o f  cemented cas ing  i n  conformity 
w i t h  p r e s c r i b e d  procedure ,  t h e  s t r i n g  o r  combination of  s t r i n g s  
s h a l l  be cons idered  a s  t h e  f r e s h  wa te r  p r o t e c t i o n .  - 

I 



(2 )  I n  a r e a s  where abnormal p r e s s u r e s  a r e  expec ted  o r  
encountered,  t h e  s u r f a c e  and/or  i n t e r m e d i a t e  c a s i n g  s t r i n g  
s h a l l  be anchored i n  s u f f i c i e n t  cement, a t  a  s u f f i c i e n t  depth 
t o  c o n t a i n  s a i d  p r e s s u r e s ,  and blow-out p reven t ion  va lves  
and r e l a t e d  equipment s h a l l  be  i n s t a l l e d .  

Sec t ion  4 .  Wells Used f o r  I n j e c t i o n  o f  F l u i d s .  (1) The 
i n j e c t i o n  o f  f l u i d s  s h a l l  be accomplished through a  tub ing  
and packer  arrangement wi th  t h e  packer s e t  immediately above 
t h e  i n j e c t i o n  zone,  and the  annulus  between the  tub ing  and 
cas ing  s h a l l  be  monitored by p r e s s u r e  s e n s i t i v e  d e v i c e s .  The 
i n j e c t i o n  p r e s s u r e  s h a l l  be  r e g u l a t e d  t o  minimize t h e  p o s s i b i l i t y  
of  f r a c t u r i n g  t h e  conf in ing  s t r a t a .  Upon a p p l i c a t i o n ,  and a f t e r  
n o t i c e  and h e a r i n g ,  a  va r i ance  from t h i s  requirement  may be  
g ran ted  by t h e  D i r e c t o r ,  upon a  showing by an  i n d i v i d u a l  o p e r a t o r  
t h a t  a l t e r n a t e  prudent  eng inee r ing  p r a c t i c e s  s h a l l  r e s u l t  i n  
f r e s h  wa te r  p r o t e c t i o n .  The fo l lowing  a r e  exempted from t h e  
requirements  o f  t h i s  s e c t i o n :  

( a )  I n j e c t i o n  of f l u i d s  f o r  t h e  purpose of  w e l l  s t i m u l a t i o n ;  
and 

(b) I n j e c t i o n  of  gas f o r  t he  purpose of  s t o r a g e .  
(2) Before  i n j e c t i n g  f l u i d s  i n t o  a  w e l l  n o t  p r e v i o u s l y  p e r m i t t e d  

f o r  i n j e c t i o n  purposes ,  t h e  o p e r a t o r  s h a l l  make a p p l i c a t i o n  t o  t h e  
department f o r  an i n j e c t i o n  permi t  f o r  s a i d  w e l l .  The a p p l i c a t i o n  
f o r  a  permi t  t o  d r i l l ,  deepen o r  conver t  a  w e l l  f o r  t h e  purpose 
o f  i n j e c t i o n  o f  f l u i d s  s h a l l  i n c l u d e :  

( a )  A s t a t e m e n t  by t h e  o p e r a t o r  a s  t o  whether t h e  w e l l  i s  
t o  be  used f o r  p r e s s u r e  maintenance,  secondary recovery, t e r t i a r y  
recovery ,  gas  s t o r a g e  o r  f o r  d i s p o s a l  purposes ;  

(b) The approximate depths  of  t h e  known f r e s h  wa te r  zones;  
and 

( c )  A p l a t  showing: 
1. The names of a l l  l e s s e e s  and l e s s o r s  cont iguous t o  t h e  

t r a c t  on which t h e  i n j e c t i o n  s h a l l  o c c u r ;  
2 .  The C a r t e r  Coordinate  l o c a t i o n  and t h e  e l e v a t i o n  o f  

t h e  w e l l  s i t e  ; 
3 .  The geo log ic  name and depth of  t h e  i n j e c t i o n  zone; 
4 .  A t  l e a s t  two ( 2 )  s u r f a c e  f e a t u r e s ,  by b e a r i n g  and d i s t a n c e  

from t h e  proposed w e l l  s i t e ,  which appear on t h e  U.S.G.S. 7 1 / 2  
minute topographic  map of t h e  a r e a ;  

5 .  Tine name o f  s a i d  topographic  map and county ;  
6 .  The l o c a t i o n  of all-known f r e s h  water  wells, w i t h i n  a  

r ad ius  of 1 , 0 0 0  f e e t  o f  t he  proposed i n j e c t i o n  w e l l  s i t e ;  
7 .  The l o c a t i o n  and completion and /o r  plugging r eco rd  of 

a l l  w e l l s  whether producing o r  plugged, w i t h i n  a  r a d i u s  of  
1 ,000 f e e t  o f  t h e  proposed i n j e c t i o n  w e l l  s i t e .  

( 3 )  P r i o r  t o  i n j e c t i o n  i n t o  any w e l l ,  t h e  o p e r a t o r  s h a l l  
f u r n i s h  t h e  department w i t h  a c e r t i f i c a t e  i n d i c a t i n g  t h a t  - al-I-- - - -  - 



requi rements  of t h i s  r e g u l a t i o n  have been met.  The c e r t i f i c a t e  
s h a l l  i n c l u d e  the  fo l lowing:  

( a )  The i d e n t i f i c a t i o n  of s a i d  w e l l  by permi t  number, 
o p e r a t o r ' s  name, l e a s e  name, w e l l  number, C a r t e r  Coordinate  
l o c a t i o n ,  e l e v a t i o n  and county ;  

(b)  The e n t i r e  cas ing  and cementing r e c o r d ,  any packers  
and o t h e r  s p e c i a l  down h o l e  equipment, and cement bond l o g s ,  
i f  r u n ;  

(c)  The a n t i c i p a t e d  maximum bottom h o l e  p r e s s u r e  ( p s i )  
and volume i n  b a r r e l s  of cubic  f e e t ,  p e r  day;  

(d)  Tne i d e n ~ i f i c a t i o n  of t h e  i n j e c t i o n  zone b y  g e o l o g i c a l  
name and depth  ( t o p  and bottom of zone) ,  t h e  number of  p e r f o r a t i o n s  
i f  a p p l i c a b l e ,  o r  the  i n t e r v a l  of open h o l e ;  and 

( e )  C e r t i f i c a t i o n  by the  o p e r a t o r  t h a t  t h e  mechanical  
i n t e g r i t y  of t h e  w e l l  has  been t e s t e d .  

S e c t i o n  5 .  Exemptions f o r  P r e - e x i s t i n g  Wells .  Any i n j e c t i o n  
w e l l  i n  e x i s t e n c e  p r i o r  t o  t h e  e f f e c t i v e  d a t e  of t h i s  r e g u l a t i o n  
s h a l l  be  exempt from the  requirements  -of t h i s  r e g u l a t i o n  u n t i l  
such time a s  i n  t h e  opin ion  of t h e . d e p a r t m e n t ,  s a i d  w e l l  i s  l e a k i n g  
f l u i d s  t o  o t h e r  zones,  o r .  t o  t h e  s u r f a c e ;  provided ,  however, t h a t  
t h i s  exemption s h a l l  n o t  apply u n l e s s  w i t h i n  one (1) y e a r  from 
t h e  e f f e c t i v e  d a t e  of t h i s  r e g u l a t i o n ,  t h e  o p e r a t o r  f i l e s  a n  
a r e a  p l a t ,  o r  p l a t s ,  showing a l l  o f  such  o p e r a t o r s  i n j e c t i o n  and 
a s s o c i a t e d  product ion  w e l l s .  

S e c t i o n  6 .  Record Keeping. The o p e r a t o r  of an i n j e c t i o n  
p r o j e c t  s h a l l  monitor i n j e c t i o n  p r e s s u r e s  and volumes a t  l e a s t  
monthly,  and s h a l l  keep. s a d - r e c o r d s  on f i l e -  i n  h i s  p l ace -o f  - 

b u s i n e s s  f o r  t h e  l i f e  of  t he  p r o j e c t ;  p l u s  f i v e  (5 )  y e a r s .  The 
d i r e c t o r  may r e q u i r e  more f r e q u e n t  moni tor ing ,  i f  i n  h i s  o p i n i o n ,  
good reason  t h e r e f o r  e x i s  t s  . 
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KENTlI(:I:Y GEOLOGICAL SURVEY TIGI.I'T T M  WEI.1. L I S T :  LAWF:EtICE CO 1 1 / 2 1 / 0 1  F'AGE 1 

MAF'NO OPERATOR WELL NO FARM ElAHE COUNTY LOCATION ELEV T l I  HERER PERM CMF'L I P  PAY 

1 MYEKS. WEhSTER 1 CONLEY. J E TRUSTE 
2 hOhINSOt4. HONER 1 BOGGS. J M 
3 INLAND GAS CO, I N C  5 8 8  STEWART. FRED t i  
4 COMF'TOtl b LONG 1 WILSON, MAKTllA 
5 INL.At4ll GAS CO. I N C  5 8 7  W t b b ,  JOHN 

6 RUSTON. JAMES ETAL 1 CRAHTREE. OLIVER 
7 FERRY, W S 1 YUUNG. P W 
9 COLUMBIA GAS TRANS 2 0 5 0 6  PRINCE. JOHN F 

1 0  MORRISON. H C 1 H I L L H A N .  DONALD 
11 CO1.LlMBIA GAS TRANS 2 0 5 0 9  WEBB, HEFTMAN 

1 2  COLUMBIA GAS TRANS 1 JODE, GEORGE 11 

1 3  COLUMHIA GAS TRANS 2 0 5 0 2  SIMF'SON. MARGAl<ET 
, 1 4  COLUMHIA GAS TRANS 2 0 5 0 4  SIMF'SON. MARGARET 

1 5  COLUMElIR GAS TRANS 2 0 2 7 2  SIMF'SON. M ll 
1 6  COLUNHIA GAS TRANS 2 0 5 0 7  KITCHEN, DEWEY 

LAWRENI:E 
LhWRENCK 
LAWRENCE 
LAWRI;t4CE 
LAWi<ENCE 

LAWRENCE 
LAWRENCE 
LAWREtiCE 
LAWRENCE 
LAWRENCE 

LRWI\EN[:E 
LAWKENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

1200FLiL1300FW1.22 V 8 2  
1650FSL.2550FEL24 U 8 0  
23TZFNL 5 5 0 F E L 2 1  U8O 
1 0 0 0 F N L 2 3 0 0 F E L  1 T 8 0  
2 6 7 5 F S L 1 0 0 0 F E L  2 TBO 

1 1 9 4  LISA 
1 7 8 7  DbA 
1 5 2 5  0 . 0 0 9  GAS 
1 6 3 0  DbA 
1 6 1 0  GAS 

i 3 6 5  0 . 0 0 1  GAS 
1 6 8 3  0 . 0 1 3  GAS 
1 4 6 0  GAS 
1 3 5 2  0 . 0 0 0  GAS 
1 4 4 5  0 . 0 0 0  GAS 

1 7  COLUMHIA GAS TRANS 2 0 5 0 8  WRIGHT, ERIE LAWRENCE 2 9 1 0 F N L 2 1 5 0 F E L 1 2  T 8 1  9 3 8  1 7 4 2  1 6 2 5  0 . 0 2 0  GAS 0 339HREA 
1 8  INLAND GAS CO 5 4 2  YOUNG, W P f ROHER LAWRENCE 2500FNLlbOOFWL 6 U 8 2  8 6 5  1 2 7 1 2  1 9 0 6  0 . 0 1 5  DbA 1 0  
1 9  COLUMBIA GAS TRANS 2 0 2 7 1  MOORE. VICTOR E LAWRENCE 2 3 0 0 F S L  4 0 0 F E L  7 U 8 2  7 1 0  2 0 1 0  1 8 3 2  0 . 0 1 4  OLG 6 0  339hREA 
2 2  WILL IAMS,  C L 2 F'REECE, F ' H I L I F '  LRWRENCE 2 4 0 0 F N L 1 7 5 0 F W L 1 7  U 8 2  6 1 2  1 7 3 3  1 6 6 2  [ISA 1 0  
2 3  WILL IAMS,  C L 1 SAVAGE. JOHN LRWRENCE 316OFNL15EIOFWL18 U 8 2  7 6 0  2 4 4 9  1 7 8 7  1 0  339ElREA 

2 4  EICHHOLZ S HYHAN 1 CIHURCH, HEN LAWFENCE 3 4 5 O F S L 1 5 2 5 F E L 1 9  U 8 2  5 9 5 .  3 4 7 6  1 6 5 0  1tS.A 0 
2 5  PET F'ROMOTIONS, I N  1 AUSTIN, H C HRS ( N  LAWRENCE SOOFSL 6 0 0 F E L 2 1  U 8 2  8 1 0  1 8 9 6  1 3 2 0  O I L  339hRIfA 
2 6  F'ET PROMOTIONS. I N  1 CARTER, J W LtlWREEJCE YOOFSL 9 5 0 F W L 2 1  U 8 2  6 9 0  1 7 4 6  1 6 9 2  O I L  1 0  3398REA 
2 7  F'ET PROMOTIONS, I N  1 IIIAI.IONII, OSCAR LAWRENCE 2 7 0 0 F N L  A 5 0 F E L 2 1  U 8 ?  6 0 1  1 7 3 4  1 6 2 7  O I L  0 3391;REA 
2 8  INLAND GAS 5 1 7  VANIiOKM. E ETAL LAWRENCE 2910FSL224OFWL 4 U 8 3  6 3 7  1 9 9 5  1 9 0 2  DbA 0 

2 9  PET F'ROMOTIONS, I N  1 ALISTIN. H C (SOUTH LAWRENCE 55OFSL 2OOFWL25 U 8 3  8 3 0  1 9 7 7  1 8 6 6  O I L  0 339HREA 
3 0  PET PROMOTIONS. I N  1 HEI!LETT, DON LAWRENCE 2 3 5 0 F S L  5 0 F E L 2 5  U 3 3  5 1 6  1 7 3 2  1 6 2 5  I l k A  0 
3 1  F'ET F'ROMOTIOEIS, I N  1 EVAPIS. JAKE LAWRENCE 1 6 2 5 F S L  6 5 0 F E L 2 5  U03 6 0 4  1 7 2 2  l J l O  O I L  0 339RF:ER 
3 5  GLOVER GjlS CU 111 TACt:ET, JAPIES :t LAWRENCE 1450FNL14:30FWI. 1 T 8 2  5 7 4  1 6 2 0  1 5 4 1  O I L  33911liEcl 
3 4  BECTELL. BOB & R I C  1 BALL. B L A I N E  LAWRENCE 3 7 0 0 F N L 3 9 7 5 F E L  1 T 8 2  5 0 0  1 6 1 3  1 5 5 2  OSG 0 339111:EA 

3 5  F'ET PROMOTIONS. I N  2 YATES, JOHN W LAURENCE 1 1 0 0 F t J L l 1 5 0 F W L  1 TI32 5 8 0  1 6 2 7  1 3 6 0  O I L  1 0  339HREA 
3 7  SCOTT .  w A 1 MADDY. GEORGIA S H LAWRENCE 100FNL397:-;FEL 1 T 8 2  5 8 0  1 6 4 1  1 5 5 2  O I L  0 339LiK'EA 
3 8  EECTELL, E I I  5 HOB 2 BALL.  B L f l I N E  LAWRENCE 2000rC;L.l?17:iFWL 1 T 8 2  6 1 0  1 6 3 3  1 5 6 7  O I L  0 33'?lrt;F:A 
3 9  EICHHOLL S HYMAN 1 DENTLY, JOIiEI LfiWREtICE 1 9 5 O F H L 1 2 0 0 F E L  2 Tt3Z 6 4 0  1 6 4 5  1 5 6 9  O I L  3393r<!7~7 
'10 ROElINSON. HOHER 1 BUSH. LOMAN LAWRENCE 2 8 5 0 F t I L 2 0 0 0 F E L  2 T 8 2  5 6 0  2 5 0 2  1 6 0 2  GAS 311OtiSO 

4 1  HOHSON O I L  CO 1 AIII:INS, ERNEST 1.AWRENCE 435OFSL 70OFWL 8 TB? 6 1 5  2 2 1 2  1 4 7 7  n s ~  0 
4 2  COLUMHIA GAS TRANS 2 0 0 5 1  ERANtTZ,  MAKC ETAL LI>W~;ENCE 900FNI- 7:?OFLil. 7 T8P 6 9 1  3 1 7 4  1 5 1 9  0 .  0 6 1  GAS 60 3370!?1't'i 
13 ASSOCIATED ORLG CO 1 JOI.INSOtI~ ED LAWREtIC;E llOOFNLlOOOFWL. 9 Ti32 6 3 0  2 3 8 5  1 5 1 9  I lbA 0 
$ 4  JENEINE. OLIVER 3 0 9 4  OIJEEN. W E LAWRENCE 29001~N1.1200FEL 7 T 8 2  6 5 0  2 3 6 7  1 5 2 5  ClbA 1 0  
4 5  ASFILAND O I L  L REF1 2 CUt?F'l i lN, W I 1  LAW:<EiJCE 7 0 F N L 2 3 9 O F E L 1 1  5 8 2  6 6 9  1 6 7 9  1 5 1 1  D&A 1 0  

FLEW = GROUNIl LEVEL ELEVATION. I F  = NATURAI. OPEN FLOW I N  MC:F OF HEREA, PAY = IIEEPEST PRY FORMATIOl i  



t:EtlTLICI:Y GEOLOGICAL SURVEY TICI iT FM WELL L I S T :  LnWI:EIlCE CO 1 1 / 2 4 / 0 1  F'AtiE 2 

MAFNO OFERATOR WELL NO FARM NAME COUIITY 

46 HT & M O I L  CO 4 AOICINS, WIL.LIAM (C LAURENCE 
47 YET PhOMOrIONS. I N  1 ~ E L L Y .  MAhY LAlJhtNCE 
48 PET F'LOHOTIONS~ I N  1 fiENAfi11, JESSE LALhtNCE 
49 PET F'ROflOrIONS, I N  1 COtiI-EY LAWREIJCE 
5 0  PET F'ROMOTIONS.' I N  1 KANF, W T LAWRENCE 

5 1  COLU~HIA GAS TRANS 20505  SIMPSON, M II LAWRENCE 
5 2  E C WARE 1 SIiOR'r. J G LAURENCE 
5 3  JOHNSON & PARKER 2 ADGINS, DREW LAWRENCE 
54  SHEWEY, C F 
5 5  SHEWEY. C F 

1 CYKUS 
2 CYRUS. JEFF 

LAWRENCE 
LAWRENCE 

5 7  HOBHS, COLUflBUS 3 CYRUS, JEFF LAWRENCE 
5 3  HOHBS, COLUMBUS 1 F'REECE, JEFF LAWRENCE 
59  HOBBS. COLUMBUS 2 PREECE. JEFF LAWKCNCE 
60  HOHHS. COLUMBUS 3 PREECE. JEFF LAWRENCE 
6 1  HUTCHINSON. HUEL 3 GILLMAN# HATTIE LAWRENCE 

6 2  SHEWEY. C F 2 SHORT. JAY LAWRENCE 
63  HOBBS, COLUMHUS 4 CYKUS. JEFF LAWRENCE 
64  HOIIBS. COLUMBUS 2 CYRUS. JEFF LAWRENCE 
6 5  CYRUS. JEFF 2 CYRUS, JEFF LAWRENCE 
6 6  HOHXS, COLUUHUS 1 CYRUS. JEFF LAWRENCE 

6 7  BERTRAM-THACKER 3 AItMINSl WILLIAM LAWRENCE 
6 8  SHEWEY. C F 1 SHORT, JAY LAWRENCE 
6 9  SHEWEYO C F 5 CYRUS, JEFF LAWKENCF 
7 0  SHEWEY. C F 4 CYRUS, JEFF LnWRENCE 
7 1  SHEWEY, C F 3 CYRUS. JEFF LAWRENCE 

7 2  BERTRAM-THACCER 4 ADKINS, WILLIAM LAURENCE 
73 HER TRAH-THACKER 2 ADKINS, WILLIAM LAWRENCE 
7 4  COMMONWEALTH OPG 6 6 8 1  HURT, THURSTOt4 L A W R E ~ ~ C E  
75  COMMONWEALTH OPG 6 6 9 2  HURT, THURSTON LrlIJRCNCE 
7 6  COflflONWELATH OSG 7 3 6  TOMLIN, JOlIN LAWKENCE 

7 7  BERTRAII THACKER HU 1 HURCHWELL. ELMER LAWRENCE 
7 8  MONITOR YET CORP 1 JOHNSON. HOMER LAWRENCE 
7 9  MONITOR PET CORF' 1 LYONS. GRETTO LAWRENCE 
8 0  MONITOR YET CORP 1G MCLIOWELL, OKIE LAWfiENCE 
8 1  MONITOR F'ET CORP 1, EDWARDS, MORTON LAWRENCE 

0 2  MONITOR F'ET CORP 1 LIMING. DELHERT LAWRENCE 
8 3  MONITOR PET CORY 1 BOGGS. DELbEKr I-IIWRENCE 
0 5  FYFFE HROTHERS DRL 3 SF'AfiKS, RONI'ILII LAWRENCE 
8 6  RELIANCE O I L  CO 2 1  SF'AFit:S, R N LAWRICNCE 
8 7  ASHLANLI-EVANS 23  DOBYNS, C K LtIWFiEPIC:E 

ELEV TD HEREA YERH CMF'L I P  F'AY 

3R90FSL l 7 O F E L l l  TO? 8 1 9  1049 1 7 9 1  O I L  339LlF:Fh 
~ I O O F N L  :OOFWL 5 ~ a 3  a60  2005 1897 OIL o 33931;~-:,> 
2600FSL1200FEL 5 T83 8 0 0  1974 1902  O I L  0 3398h'E.I 

600FSL1000FWI. 5 1 8 3  8 7 0  1954 1847 [ILA 0 
2700FNL DOOFWL 5 TO3 9 7 0  2041  lY6O O I L  0 339RREA 

2800FNl. *lOOFWl. 6 TO3 9 1 0  1002  l 6 h O  0 . 0 9 0  GAS 1 0  339Nr;EA 
9OOFSL 650FWL 6 1 8 3  713 1749 1596 0 I L  0 339tI!il'n 

1300FNLlL'90FEL15 1 8 3  859  1922  1067 O I L  0 3398REA 
1800FtlL,'250FEl.15 1 8 3  8 0 3  1894 1834 O I L  0 339LiREA 

75OFNL2000FWL15 T83 804  1070  1827 O I L  0 339DLFtl 

1100FNL1000FWL15 1 8 3  7 9 1  1834 1784 01 L' 0 3 3 9 h r i ~ n  
1300FNl. 100FWL15 TA3 8 5 0  1864 1811  O I L  0 339HRliR 

900FNL 4OOFWL15 1 8 3  8 4 0  1 8 7 1  1816 O I L  0 339HIiEA 
5OOFtiL 300FWL15 1 3 3  8*1:3 1873 1815 O I L  0 339BREA 
750FNL.155OFEL15 T83 837  1902  1819 O I L  0 33911REt> 

1000FNL~OOOFWL15 1 8 3  765  1795  1749  O I L  0 339BfEA 
l8OOFNL 725FWL15 1 8 3  7 3 6  1802  1752 O I L  0 33PDF:Ctl 
lOOOFNL 900FWL15 1 8 3  7 9 0  1834  1784 O I L  0 339EiKEA 

700FNL 850FWL15 T83 7 7 6  1843 1787 O I L  0 339BSE1l 
1350FNL 775FWL15 T83 8 1 0  1858  1805 O I L  0 33711Rc'tl 

2215FNL2630FEL15 T83 8 0 2  1866 1799 O I L  0 339Il;iEA 
1050FtlL2090FWL.15 1 8 3  765  1 8 5 1  1788 O I L  0 337HIPEA 
185OFNLllOOFWL15 T83 7 4 0  1825  1767 O I L  0 339bREA 
195OFNL2250FWLl!? T33 762  1043 1790 O I L  0 339LtREtl 
1000FNL1020FWL15 T8.3 774 1846 1737 O I L  0 33911REO 

2250FNL3175FEL15 T83 8 0 1  1854 1793 O I L  0 339SFiEh 
2700FNL2250FWL15 1 8 3  8 2 5  1378 1823 O I L  0 339iil3L1; 

a.rOFNL 50FEL.12 U8J  5.19 1702  1657 GAS 18  339hREA 
3175FtlL4350FWL12 1103 5 5 2  1712  1665 GAS 1 0  339i l ' " .  ,AL,>  

2300FSL.1740FEL12 U83 5 7 3  1729 1674 II&A 0 

10FSI. 850FEL20 578  864 1087  1031  O I L  0 339BF:EA 
2275FNL1400FWL. 1 5 7 9  8 1 8  2389 1072 GAS 1 0  352S8;LN 

525FSL 39OFEL 1 5 7 9  804  2310 913  GAS 1 0  352SALN 
128OFSLlOSOFWL 1 S79 7 9 7  2292  1050  GAS 0 344CORtt 
284OFSL1125FWL 2 5 7 9  ' 9 2 5  21125 1 1 5 1  GAS 0 344CO:iN 

1890FNL 70FEL lO 5 7 9  734 2317 843 0 . 0 0 7  n t A  0 
2000Flll..lh~OFWI..10 57') 750  2375 1000 GAS 1 0  352SAL.tI 
1200FNL 900FWL12 5 7 9  8 2 0  1057 1028 GAS 1 0  335LJFIX 
1?'?0FttL2~190FWL19 S79 7 1 8  2500 335 O I L  0 
10701'SL?ODOFEL20 S7Y 6 0 2  2363 835 LISA 0 

ELEV = GROUND (LEVEL ELEVATION. IF '  = NhTURAL OF'EN FCOU I N  MCF OF BEFiEA, YAY = CIEEPEST PAY FORtIATION 



t:ENTUCI:Y GEOLOGICAL SUriVEY T I G t l T  FM U E L L  L I S T :  LAIJREIICE C O  1 1 / 2 4 / 5 1  PAGE 3 

MAPNO OPERATOR WELL. NO FAr iN l lAHE COUNTY L O C A T I O N  ELEV TD HEREA F'ERM CMPL I P A Y  

8 8  UNKNOWN 3 CUFFEY, MAl'iY E ILAL.IREt4CE 1 5 7 5 F S L  8 0 0 F E L . 2 1  5 7 9  5 7 0  1 0 2 0  9 7 0  O I L  0 
8 9  CARSON ASSOC, I N C  2 HAY, H A R T I N  LAWRENCE . i 9 5 0 F 5 L l O O O F W L 2 5  S 7 9  7 Y 8  9 9 5  9 6 3  O I L  0 339BREA 
9 0  WARE, E C K 1 7  FYFFE H E I R S  LAWRENCE 2 0 7 Z F N L 1 3 0 0 F E L 2 5  S 7 9  8 8 7  1 3 7 3  1 2 4 3  O I L  0 338UEIF; 
9 1  MONITOR P E T  CORF' 
9 2  MONITOR F'ET CORP 

9 3  HONlTOR P E T  CORP 
9 4  LAUFFEH O I L  
9 5  LAUFFER O I L  CO 
9 6  W I L L I A M S ,  G T t SO 
97 NEW OONAIN OSG CO 

98 ALLEN AND R I C E  
9 9  B T M orL 

100 3 B O I L  CO 
1 0 1  SEMCO O I L  CO 
1 0 2  WARDEN. RUSSELL 

1 0 3  3 H O I L  CO 
1 0 4  WORDEN. R H 
i 0 5  SEHCO O I L  CO 
1 0 6  SEMCO O I L  CO 
107  s E n c o  OIL co 

1 0 8  WARE. E C 
1 0 9  KY WEST VA GAS CO 
110 SEHCO O I L  

1 BOGOS. .J T LRURENCE 
1 W I L L I A M S ,  RAY E T A L  LAWRENCE 

1 LIAVIS. CORI i IA  LAWRENCE 
1 R I C E .  N '1 LAWRENCE 
3 R I C E .  N T LAWREt.IC:E 
1 SEAGGS, JOI-IN H LAWRENCE 
1 YOUNG, J A LAWRENCE 

1 YOUNG. R F LAWRENCE 
3 CARTER. ADt<INS,  W I  LAWRENCE 
1 SHORT. ED LAWRENCE 
5 B L A I R ,  W I L L I A M  WEL LAWRENCE 
3 WELLS, W I L L I A M  LAWRENCE 

4 WELLS. W I L L I A M  H LAWRENCE 
1 WELLS, W H LAWRENCE 
6 WELLS. W I L L I A M  H LAWRENCE 
8 WELLS, W I L L T A X  H LAWRENCE 
9 WELI.S. W I L L I A M  B LAWKENCE 

1 SF'AHt:!? FIRS LAWRENCE 
1 5 9 4  HENYLEY. L l E N Z I L  L LAWRENCE 

1 CARTER, TALMAIIGE LAWRENCE 

0OOFSC 7 5 5 F W L  4 5 8 0  
2 1 5 5 F S L 1 3 3 O F W L  5 S 0 0  

3 0 0 0 F N L  9 0 F W L 1 5  S 0 0  
9 2 0 F N L  7 8 0 F W L 2 4  SRO 

2 3 0 0 F N L l l S O F W L 2 4  SO0 
1 1 2 5 F E I L 2 1 2 5 F W L 2 4  SRO 
2 7 0 0 F S L 2 3 0 0 F E L 1 9  180 

1 7 2 5 F N L  8 3 0 F E L 2 O  T 8 0  
qc ,.,30FSL 2 4 0 F W L l Y  1 8 1  

1 5 5 0 F S L 2 1 5 0 F E L 2 1  181 
1 2 5 0 F S L  5SOFWL21 1 3 1  
2 l ~ O F S L 1 5 5 O F E L 2 2  181 

2 5 F S L  6 5 0 F E L S 2  T 8 1  
1 6 5 0 F S L  7 2 5 F E L 2 2  T 8 1  
3 3 5 0 F S L  2 6 0 F E L 2 2  1 8 1  
2 I O O F N L  '%;OFEL22 181 

5 0 0 F N L 1 7 5 0 F E L 2 2  T 8 1  

1 3 5 O F S L  4 5 0 F E L 1 0  5 8 0  
2 8 0 0 F S L  9 2 5 F E L  1 S 8 1  
2 4 0 0 F S L 2 2 5 0 F E L  3 5 8 1  

GAS 
GAS 

I l b  A 
O I L  
0 5 0  
rlsn 
GAS 

[ILA 
O I L  
O t G  
O I L  
IISA 

ObG 
GAS 
GAS 
GAS 
O I L  

11.56 
GAS 
O I L  

111 OHIO F U E L  O I L  CO 2 HEWLETT. J L LAWRENCE 5 5 0 F N L 2 0 5 O F E L 1 7  5 8 1  6 4 5  1 1 4 9  1 0 7 5  USA 0 
1 1 2  MONITOR P E T  CORP I JORDt>N, EDGEL LAWRENCE 1 4 0 0 F N L l 4 7 S F W L l 7  5 8 1  6 4 9  1 1 8 5  1 0 7 0  O I L  10 

1 1 3  MONITOR PET CORF' 
1 1 4  HONKTOR F'ET CORP 
115 BRADLEY. S M I T H  F 
1 1 6  MONITOR P E T  CORP 
117 I iONlTOR F'ET CORF' 

118 WARE. E C 
1 1 9  THACKER, CURT 
1 2 0  KY OHIO GAS CO 
121 CREST O I L  CO 
1 2 2  KY OHIO GAS CO 

1 OSBORt.I> J S 
1 SMITH.  SIMON 
1 FYFFE, N I L L A D  
1 FYFFE,  M I L L A R D  
2 JORDEN, EIIGCL 

1 COFiULE. E L L A  
1 CORIILE, E L L A  
1 GARTIN.  StiEKMAN 
1 ADflPtS. 1% 
:! HAYS, EREJEST V 

LAWRENCE 
LAWRENCE 
Ll lWKENCE 
LAWl i l l l lCE 
LAWriENCE 

LAWRENCE 
LAWRENCE 
LAWfiENCE 
LAWRENCE 
L.I~WT~[-:NCE 

9 3 6  GAS 
1 0 0 0  GAS 
1 0 7 2  USA 

GAS 
1 3 6 9  O I L  

1 0 2 2  DSA 
O I L  

1 1 5 4  GAS 
1 1 5 9  GAS 
1 1 5 6  GAS 

1 2 3  KY WEST VA GAS CO 1 1 6 0  THOPIF'SON, K I T T Y  LAWRENCE 4 5 O F S L l 3 0 0 F E L 1 9  5 8 1  9 1 5  2 6 9 2  1 2 2 5  GAS 10 344CORN 
124 HELCHER t A S t < I N S  1 MOORE. NARVTN LAWREilCE 2 2 0 0 i ~ S ~ 1 t 3 5 0 F E L ~ O  S 8 1  8 6 2  1 3 0 9  1 9 3 3  OSG 10 339BREf1  
!:?5 ADKINS, R H 1 MOORE, MARVIN LRWREE1I:E ' ISOFSL 2 7 3 F E L 2 0  5 8 1  7 3 9  1 2 0 9  1 1 0 3  GAS 5 4  339EREA 
i;:b HAYS. TOM I H  AYS. TClM LAWR:::NC[I 2 9 O O F N L ? 4 9 O F E L X  Sf31 7 0 0  1 1 2 0  1 0 9 1  GAS 21 3391lr iEA 
1 2 7  t : ~  WEST VA GAS co 111; I H ~ Y S ,  ZEAL L.AWIIII?ICE J l O O F S L l l S O F W L : ? t  S D 1  9 0 0  2 2 0 4  1 1 0 7  O I L  0 344CORN 

1:LE.V = GROIJNO LEVEL E L E V A T I O N .  I F '  = NATURAL OPEN FLOW 1N t lCF OF BERER, PAY = IIEEF'EST PAY FORMATION 



t<ENTUCI:Y CEOLOGICAI. SIIRVEY T I G i l l  F f l  WELL L I S T :  LAWf?EtIf : I  CI:l It/:!~l/:.II 

MAF'NO OF'ERATOR WELL NO FAG N A ~ I E  COUNTY L.OCI'ITION 

PAGE 4 

ELEV TD HCREA PERH cnrL IP PAY 

1 2 0  KY WEST VA GAS CO 
1 3 0  WEAVER, O I L  & GAS 
1 3 1  KY WEST VA GAS CO 
1 3 2  K Y  WEST VA GAS CO 
1 3 3  C R E S T  O I L  C11 

1 3 4  CREST O I L  CO 
1 3 5  CREST O I L  CO 
136 WARE, E C 
1 3 7  KY O H I O  GAS CO 
1 3 8  ENDICOTT.  CLYDE 

1 3 9  K Y  WEST VA GAS CO 
1 4 0  KY WEST VA GAS CO 
1 4 1  KY WEST VA GAS CO 
1 4 2  CREST O I L  CO 
1 4 3  CREST O I L  CO 

1 4 4  CREST O I L  CO 
l d 5  CREST O I L  CO 

1 1 3 8  MOORE, C L I F T O N  LAWRENCE 
1 HAYES- I IAVGIRI IS  LAI IRENCE 

1 1 2 3  CORIILE. L E W I S  R LAWRENCE 
1 1 4 0  HEZRY, ROSCOE LAWREPICE 

3 CORDEL, T n LAWRENCE 

1 CORIILE. T n LAWRENCE 
1 CORDLE, C A R O L I N E  LAWREt4CE 
1 CAULI ILL,  L I L L I E  LAWRENCE 
1 HAYES. EARNEST V LAWRENCE 
1 S f l I T H .  D E L L A  H E I R S  LAWRENCE 

1135 HE:RRY. RCISLCIE LAWREIJCE 
1 1 9 9  ARRINGTOII,  FRED LAWRENCE 
1172 ARRINGTON, S I M O N  LAWRENCE 

1 CORLILE. J E S S E  LAWRENCE 
1 HOLBRDOt:, J T LAWRENCE 

1 THOMPSON, 'ARLIE LAWRENCE 
JCORDLE, T M LAWRENCE 

3 0 O r S L 1 4 0 0 F E L 2 1  5 8 1  
2 4 / > k ~ ~ i 2 b o t ~ ~ ? i  s a i  
l 6 7 5 F N L  8 0 0 F W L 2 1  5 8 1  
1000Ft11.1/J2OFEL22 S S l  
1 8 5 0 F N L  3 6 O F W L X  SSD1 

1 2 3 0  GAS 
1 2 8 0  0 . 0 0 0  GAS 
1 1 5 0  GAS 
1 1 9 7  GAS 
1 0 8 2  GAS 

1 0 9 3  GAS 
1105 GAS 

9 8 5  DLA 
1 1 3 5  GAS 
1 2 2 4  GAS 

1 1 4 0  GQS 
1 1 0 4  GAS 
1 2 0 0  GAS 
1 0 7 3  GAS 

9 0 0  GAS 

9 3 5  GAS 
1 0 2 7  GAS 

146 CREST O I L  CO 
1 4 7  CREST O I L  CO 

1 SKAGGS LAWRENCE 
1 GARTIN,  LUNDA LAWRENCE 
1 G A R T I N  H E I R S  LAWRENCE 

1 0 1 2  GAS 
1 0 2 4  . GAS 

9 9 8  GAS 

9 6 4  GAS 
1 0 2 4  GAS 

'793  GAS 
1 0 2 8  GAS 

8 9 9  ObA 

1 4 6 0  DSA 
1 4 1 2  0 . 0 2 2  ODG 
1 4 2 3  GAS 
151: ObG 
1 6 3 9  O I L  

1 6 5 7  O I L  
1 5 7 0  11s.n 
1 7 8 3  GAS 
1 5 A 0  0 . 0 0 Y  I ISA 
175.1 O I L  

1 4 9  CREST O I L  CO 
1 5 0  CREST O I L  CO 
1 5 1  t<Y O H I O  GAS CO 
1 5 2  SHRW. O B I E  
153 BUTLER. K 

1 CORDLE, M A R T I N  LbWRENCE 
1 GARDEIER. LUNIIA LAUhEt ICE 
1 GARTIN,  LUTHER LAWKENCE 
2 GARTIN.  LUTHER LAWRENCE 
1 CORCILE. H J LAWF:ENCE 

1 5 4  P E T R I E ,  R U S S E L L  
1 5 5  HRADLEY PROO CO 
155 BRAI ILEY PROD CO 

1 PRINCE,  GEORGE S LAWRENCE 
1 BRADLEY, P! H LAURENCE 
2 BRADLEY, U & H H LAUREtICE 
3 BRADLEY, fl H LAURENCE 
1 HLANt:ErjSI.IIP, R LAWRENCE 

1 5 7  HRACILEY FRO11 CO 
158 F'ARt:ER, O R V I L L E  

1 5 9  PARKER, O R V I L L E  
1 6 0  WARE, E C 
161 REYNOLIIS. W G 
1 6 2  E Y  WEST VA GAS CO 
1 6 3  HRADLEY. SOL J 

2 HLANI:ENSHIP, K LAWRENCE 
1 BLANl:ENSIII?, R Li>URENCE: 
1 HL~CtIES I I & I  LAWRENCE 

1420 RotlEl i ' rs,  F~JSSIE LAWRENCE 
1 F'IGG.. E C LAGIRENCE 

1 6 4  c o L u n H I n  GAS TRANS 
1 6 5  BRRI ILEYo S J 
1 6 6  LcELCHER LAt:ER. O I L  
1 6 7  SEflCO O I L  CO 
1 5 8  HIERENDORF, D A V I D  

9 6 5 9  F ' IGG, E E T  AL. LAWFiENCE 
7 ONEI?L, W > PICKIN LAWEE1ICC 
1 ROHERTS, I.!CI;INL.EY LAWRENCE 
1 CAF;TER, C E C I L  LAWRENCE 
1 F'RINCE, MI'IRY LAlli iENI:E 

1 6 6 2  GAS 
i 6 5 9  O I L  
1 6 2 4  O I L  
1 5 8 8  O I L  
1 5 4 9  nsn 

E L E V  = GROUND L E V E L  E L E V A T I O N .  I F '  = NATURAL OF'EEI FL-LIW I N  MCF OF HEREA, PAY = DEEPEST PAY F [ON 



t:EIiTLICt:Y GEOLOGICAL SURVEY T I G H T  FM WELL L I 5 T :  LAURENCE CO 1 1 / 2 4 / 0 1  

HAF'NO OF'ERATOR WELL NO FARM NAME COUNTY L O C A T I O N  E L E V  TI1 BEREA F'CRfl CMF'L IF '  F'OY i 
169 K Y  WEST VA GAS CO 
1 7 0  KY WEST VA GAS CO 
171 K Y  WEST VA GAS CO 
1 7 2  K Y  WEST VA GAS CO 
1 7 3  EY WEST VA GAS CO 

1 4 4 4  ROHERTS. WILSON E T  LAURENCE 
1 4 2 Y  COSSIN,  CYNTHIA LAWRENCC 
1 3 8 9  BOLL,  [IAN D LAWRENCE 
1 4 0 9  B A L L ,  DAN D LAWR:NCE 
1 5 6 4  HALL.  LION 11 LAWRENCE 

1 5 8 5  GAS 
1 5 9 0  0 . 0 1 5  GAS 
1 6 2 0  0.050 GAS 
1 5 6 2  GAS 
1 5 6 4  GAS 

1 7 4  K Y  WEST VA GAS CO 
1 7 5  CY WEST VA GAS CO 
176 t:Y WEST VA GAS CO 
1 7 7  KY WEST VA GAS CO 
178 KY WEST VA GAS CO 

1 5 7 9  BAL.L, [IAN 11 LAWRENCE 1 5 9 5  0 . 0 0 1  GAS 
1 4 6 7  GAS 
1 5 1 9  0 . 0 1 5  GAS 
1 5 2 2  GAS 
1 4 7 8  GAS 

1 4 6 8  ROBERTS, HONNIE ET LAWRENCE 
1 4 7 9  ROHERTS, HONNIE LAWRENCE 
1 5 5 7  CARTER. ECt: LAWRENCE 
1 3 7 3  TllOMF'SON, ROY LAWRENCE 

1 7 9  t : ~  WEST vn GAS co 
180 t:Y WEST VA GAS CO 
181 KY WEST VA GAS CO 
18'2 K Y  WEST VA GAS CO 
1 8 3  COLUHHIA GAS TRANS 

1 3 8 1  RLJrCTON. J U L I A  LAWRENCE 
1 5 4 1  H A z L E r r E .  WILLIAM LAWRENCE 
1 4 4 2  PRINCE,  MARY E LAWliEEIC:E 
1 4 5 1  THOHF'SON. ROY LAWREtJCE 
9 6 7 0  IIELONG, ARLAND ETA LAWI;ENCE 

1 6 7 5  0 . 0 2 0  GAS 
1 3 9 5  11 P 13 
1 5 8 9  GAS 
1 5 7 2  0 . 0 1 0  GAS 
14.10 [(&A 

1 8 4  WARE. E C 
1 9 5  EY WEST VA GAS CO 
1 8 6  MASCH. W W 

1 IIELONG, SHERMAN LAWRENCE 5 0 F N L 1 3 7 5 F E L  8 5 8 2  
l l 6 O F S L  580FWL 8 S 8 2  

1 5 0 F N L 1 4 4 0 F W L  8 S B 2  
5 8 0 F N L 1 6 6 O F W L  9 SO2 
5OOFNL 4 5 0 F E L  8 SO? 

1 5 7 5  O I L  
1 5 6 0  0 . 0 7 0  GAS 
1 5 2 6  O I L  

1 3 5 0  HAYES, MARY JANE E LAWRENCE 
1 MOORE, STRODER LAWRENCE 

1 4 5 9  HOORE8 STROIIER LAWRENCE 
2 F'ACI:. ELHERT LAWRENCE 

1 8 7  K Y  WEST VA GAS CO 
1 8 8  HELCHER. H I L L E R  

1619 GAS 
1 6 3 7  01 L 

189 HELCHE?, H I L L E R  
191 ANDERSON O I L  CQ 
192 ASH O I L  P REF CO 
1 9 3  t<Y WEST VA GAS CO 
1 9 4  K Y  WEST VA GAS CO 

2 CARTER, DOC&< LAWRENCE 
1 BURGESS. F E LAWliENCE 
1 ROBINETTE,  I I O V I E  LAWRENCE 

1 2 6 7  AKERS, JAMES W LCIWRENCE 
1 2 7 2  AKERS, JAMES W LAWRENCE 

1 4 9 0  I lSA 
1 8 5 4  OPG 
1 7 5 8  nh.4 
1 4 0 5  GAS 
1 4 6 3  [I P 

1 9 5  K Y  WEST VA GAS CO 
1 9 6  EY WEST VA GAS CO 
1 9 7  KY WEST VA GAS CO 
1 9 3  KY WEST V A  GAS CO 
199 ICY WEST VA GAS CU 

1 4 5 7  AKERS. JAHES W LAWRENCE 
1 5 0 1  HAYES, LOWELL. S LAWRENCE 
1 5 1 4  ADAMS. E E LAWRENCE 
1 5 2 2  CARTER, JAMZS 11 LAWRENCE 
1101 MOORE, HER1 W LAWRENCE 

1 5 2 3  GAS 
1 3 7 5  LILA 
1 4 9 5  0 . 0 4 0  GAS 
1 4 6 3  Dbr? 
1152 GAS 

zoo t : ~  WEST VA ons co 
2 0 1  6 Y  WEST VA GAS CO 
2 0 2  KY WEST VA GAS CO 
2 0 3  E Y  WEST VA GAS CO 
2 0 4  K Y  WEST VA GAS CO 

1116 SAUL,  O L I V E R  LAWRENCE 
1 2 2 7  SAUL,  O L I V E R  LAWREtJCtl 
1 3 0 9  C q K l E R .  R P YATES. LAWRENCE 
1 1 0 2  BALL ,  N I L E S  LAWRENCE 
1 1 1 3  CANTRELL, OPAL moo L n u n r t r c r :  

2 6 7 5 F S L  4 0 0 F E L 1 6  5 8 2  
1 ? 0 0 F N L 1 1 0 0 F E L 1 6  S 8 2  
2 0 0 0 F S L 1 9 5 0 F W L l b  SO? 

4 0 0 F S L  2OOFWL17 SO2 
2 0 0 0 F S L 1 3 6 0 F W L 1 7  SO? 

1 1 8 2  GAS 
1 2 2 7  GAS 
1205 ass 
1 1 7 6  GAS 
1 1 7 4  GAS 

2 0 5  K Y  WEST vn GAS co 
2 0 7  K Y  W E S l  VA GAS CO 
203 K Y  WEST VA GAS CO 
2 0 9  MY WEST VA GAS CO 
2 1 0  KY WEST VA GAS CO 

1 1 4 8  COSTLE. FRED I.AWREEICE 
1 2 3 3  MOORE. DAVIO LAWHENCE 
1 1 8 7  flOOF<E, STELLA LAWHENCE 
1 2 1 3  i l00l '<C. STELLA S LAWI:ENCE 
1 2 1 1  RODlNETT,  L E E  LAWRENCE 

1 1 6 5  11s 
1 2 1 6  GAS 
11 4 5  GAS 
1 1 0 0  GAS 
1 1 8 6  GAS 

t L F V  = GHOUNII L E V E L  E L E V A T t O N .  IF' = NATURAL. OPEN FLOW I N  HCF OF f{EREA. F'AY = [lEEFEL;T PAY F O R M A l I O N  
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flAPNO OF'ERATOH WELL NO FORM NAflE COUNTY LOCATION ELEV TU BEREA PERM C 

2 1 1  EY WEST vn Gns  co 
2 1 2  KY WEST VA GAS CII 
2 1 3  KY WEST VA GAS CO 
2 1 4  t:Y WEST VA GAS C(1 
2 1 5  ICY WEST VA GAS CO 

1232 SIlLlii l .  J ?I LAWREN[:€ 
1 2 4 7  ESIEP,  KAY LAWRENCE 
1 1 6 7  ESTEP, WILL IAM LAWRENCE 
1 2 2 6  FARREI ... HARRISON LAWREGCE 
1 2 3 1  MCPKAYER. CHARLES LAWRENCE 

OLG 1 0  3398FiCn 
GAS 7 3  33PBREA 
GAS 1 0  344CORN 
I tbA 1 0  
GAS 1 5  355BGSX 

2 1 6  F'ETROLINI CORF' 
2 1 7  LIUOIIESNE KY GAS CO 
2 1 0  IlllRUESNE t:Y GAS CO 
2 1 9  LIUOUESNE KY GAS CO 

1 StlORT. OSCAR LAWRENCE 
1 BLACt:BURN. BASCOM LAWRENCE 

GAS 339PREA 
GAS 7 3  339BREA 

1 BLACt:BURN, ORA LAWRENCE 
1 CHILOERS, IVORY LAWRENCE 

GAS 2 1  339BREA 
GAS 3 0  339HREA 

2 2 0  KY 5 OH GAS 5 IlURU 

2 2 1  IIUOUESNE NATL GAS 

1 HCKINSTER. HITCHEL 

4 ~ n ~ r i i o ,  L A 
6 GARRED, L W HRS 
7 GARREII, L A t l l iS  
8 GARRED, L A HRS 

GARREII. L A HRS 

1 DAEIIEl..S~ ROY 
1 0 7 3  ES IEP ,  ELIGLE 
1 3 0 0  HCKINSTER, EARL 
1 1 9 8  ESTEP. W I L L I A M  
1 2 0 1  RO1:lINETTE. L W 

2 CASTLE, FREI I I I IE  
1 1 1 7  SI-IORT, SHELVA 
1 2 2 4  THOMPSON, JAY N 

1 THOMF'SON, DON liRS 
0 1 9 6  HOORE, CLYDE H 

1 0 7 9  MOORE, I I I LLON 
1 0 9 9  MOORE, L I N Z Y  
1 0 8 9  MOORE. LOU ET AL 
1 1 7 7  M O O I ~ E .  LOU E ' r  AL 

9 5 5 0 T  JOI:iE. Ell t iAR M 

2 BURGESS, F f T 
5 GARRED, L A HRS 
1 H:!RGESS, F S T 
1 BUFiCIESS, A t I I I IE  
1 IIOL~l::INS, J 

4 Ailhk?S, E E 5 SI-IORT 
3 S?l'i[lI:r(, Al lCuS'r 

LAWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCIE 
LAWRENCE 

LAlJRENCE 
LAWRENCE 
LAIJRENCE 
LAWRENCE 
LAWliENCE 

LAWRENCE 
LhWiiENCE 
LhWRENCE 
LAWRENCE 
LAWRENCE 

LAWHE:NCE 
LUWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 

GAS 339BREn 

GAS 1 1 9  339UREA 
GAS 4 0  339BREA 
GAS 3 6  339bREA 

1 0  339HREh 
GAS 1 1 9  339PKEA 

I l f A  0 
GAS 2 6  339HREA 
GAS 1 5  339hREA 
GAS 2 6  3398REA 
GAS 1 0  344CORN 

GAS 2 0  339BREA 
DSlA 0 
GAS 1 0  344CORN 
GAS 1 0  339BREA 
GAS 'I2 339BREA 

2 2 2  DUOUESNE t:Y GAS 
2 2 3  DUGUESNE CY GAS KY 
2 2 4  V I c ' r o R  GAS co 
225 HANNING, JACK 

2 2 6  KIIILI. BARON 
- 2 7  KY WESr VA GAS CO 
2 2 8  GY WEST VA GAS CO 
2 2 9  KY WEST VA GAS CO 
2 3 0  E Y  WEST vn 6 0 s  co 

2 3 1  t:Y EASTERN ObG 
2 3 2  CY WEST VA GAS CO 
2 3 3  EY WEST VA GAS CO 
2 3 4  ADKIEtS, R H 
2 3 6  CY WEST VA GAS CO 

q. - L S /  t:Y WEST VA GAS CO 
2 3 8  M Y  WEST vn GAS co 
2 3 9  GY WEST VA GAS CO 
2 1 0  KY WEST VA GAS CO 
2 4 1  COLUHHIA GAS TRANS 

GAS 6 0  339HRE13 
GAS 2 6  339BREA 
GAS 2 1  337BREA 
GAS 3 3  2371iREA 
1154 . 0 

GAS 1 1 9  339BREA 
GAS 7 3  339BREA 
OLG 1 0  339firiEA 
O I L  1 0  339HRE13 
O I L  0 339HfrEO 

2 4 2  IIURUESNE NAT GAS C 
2 4 3  SUOUESNE EY GAS CO 
2 4 4  MANNING. Jnct: co 
2 4 5  CREST O I L  CO 
2 4 0  MANNING, J6CK 

2 4 9  [ronr;u PROD co 
2 2 0  BOnriD k SAMPLES I N  
xi EtonFicl PROII co 
m c -  
- J . ,  ALLEN f MILLER GAS 
2 5 5  R A Y ,  G r L SON 

LAWRENCE 
L.IILJI,:CNCE 

GAS 1 0  3371!REA 
GI; s 339Br<i:li 
GAS 94 337l:IREt) 
GAS 04 3J') t j l iE i i  
GAS 33911 l iE~ i  

5 AIlAtlS. E E b SHORT I.fIW!iCNCE 
1 VI>NI.IOC)!S[:, ROY L.AIJRENCF 
1 BUR(jESS. CIOCt: LIIMI?EIII:E 

71-E'I = GROLlN1:l LEVEL ELEVATION, IF '  - NATURAL OPEN FLOW I N  f lCF OF BEREA. PAY = IIEEYEST PAY FORHATION 
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MAF'NO OF'ERATOR WELL NO FIIRU tJArlF 

2 5 7  MAtJNItIG, JACK ETAL 1 ARRINGTON. LON 
2 5 8  LOUISA DRLG I THACKER. CUR rLs 
2 5 9  WALTER F'ROCTOR TRU 2 F'REECE. F ' t I IL 
26 1 3 PREECE, P; l I I_ 
2 6 2  AHERICAN LlRLG CO 1 6  F'REECE, F'IHIL 

2 6 3  ANERICAN LlRLG CO 1B F'REECE. PI-IIL 
' 2 6 4  EAST KY O;G CO 8 STUMF'. HtIGGIE 

2 6 5  1 STUMP, MAGGIE 
2 6 6  2 STUMP, UAGGIE 
2 6 7  PARKER. ORVILLE H 1 CAUr l ILL ,  EARL 

2 6 8  UNITED FUEL GAS 9 5 5 7 T  FIEGER, THOtIAS W 
2 6 9  MANNING, JACK 1 WEHB, MARVIN 
2 7 0  WHITELAND PET CORP 1 WALHSIIIGE. H HRS 
2 7 2  SLAGER. A J 1 VINSON. CHARLES 
2 7 4  ENDICOTT. F 1 F'ERRY. NELL 

2 7 5  ENDICOTT, FLOYI! 
7'6 MILLER,  GALE C 
2 7 7  LOUISA DRLG CO 
2 7 8  

2 8 2  HEHTRAF b THACKER 
2 8 3  BURNETT, BERTRAM T 
2 8 4  EIRANHAM, GEORGE E 
2 8 5  KY WEST VA GAS CO 
2 8 5  SHAW, OB IE  

2 9 7  SHAW, OHIE 
2 8 8  siinw, o a I E  
2 8 9  WARE, E C 
2 9 0  WARE. E C 
2 9 1  StiAW. OHIE 

1 DURFIELLf, CHARLES 
1 NORTHUP HRS 
1 SKAGGS, LEO JK 
8 GAMHILL. J J 
1 SEAGGS. L F 

1 FERGUSON. ARTHUR 
2 FERGUSOII, A 
1 LYONS. W E 
1 WILLIAMS.  H F 
3 HOGGS, BERTHA 

2 GREEN H G 
J WELLS, RUSSEI.I- 
1 SF'AfiKS 
1 SF'&tRt:S, W l L L I A N  
9 OhEEN, HOZIfiRT 

LLAWRFEICE 
LAWRENCE: 
LAWRENCE 
LAWRENCE 
LAWRCIICF.: 

LAWriENCE 
LAWRENCE 
LAWF;ENCE 
LAWRENCE 
LAWEENCE 

LAWRENCE 
LAWRlitJCE 
LAWRENCE 
LAWSENCE 
LAWRENCE: 

LAWRENCE 
LAWRENCE 
LRWRENCE 
LAWREHCE 
LAWRENCE 

LAWRENCE 
LAlJhENCE 
LAWIC'ENCE 
ILAWRENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCFI 
Lf'lWRENCE 

LOCATION ELEV TI1 BEREA F'Er<H CMPL I P  PAY 

65OFSL24OOFWL25 5 8 3  
1950FSL1960FEL18  18.3 

75FNL 9 9 0 F E L 2 2  1 8 3  
55OFNL1450FEL22 1 8 3  
2OOFNL 25OFEL22 1 8 3  

300FNL  2 5 0 F E L 2 2  7 8 3  
215OFSL2325FWL 2 SH3 
3100FNL2400FEL  2 5 8 3  
3250FNL1900FEL  2 5 8 3  
2 lOOFSL BOOFWL 2 SB3 

1300FSL  5JOFELlO S03  
IOXFNL 3 5 0 ~ ~ ~ 1 0  sas 
.'Cl>C ,.,,-aFSL 7 7 5 F W L l l  5 8 3  
102SFNL 175FWL 8 5 0 4  
1000FSL1950FWL22 5 8 4  

S50FSL1600FEL22  5 8 4  
2250FNL  JOOFWL24 S 8 J  
1965FNL2465FEL10  R78  
1700FNL105OFEL 1 R79  
2SSOFSL 530FEL  5 R77  

3320FNL1705FWL 6 R79  
323CFNL2670FWL 6 R79  

Z75FSL  75FWL 3 R80  
35OFSL1725FEl-  4 R 8 0  

ZSSOFSL165OFEL 1 ROO 

42SFSL1900FWL 1 R 8 0  
1900FNL1000FEL  I R80 
135OFNL1200FE:L I R 8 0  
2400FSL  HOOFEL 1 R 3 0  
l lOOFNL lOOOFWL l0  RDO 

GAS 
O I L  
O I L  
O I L  
rlsn 

O I L  
O I L  
O I L  
O I L  
P&A 

rlin 
O I L  
G AS 
[ILA 
GAS 

GAS 
GAS 
O I L  
O I L  
O I L  

O I L  
O I L  
GAS 
GAS 
GAS 

GAS 
GAS 
I lbA 
GAS 
GAS 

2 9 2  RANGE INVESTMENTS 1 SPARKS. W I! ETAL LAWRENCE JSOFNL 900FEL10  R80  7 9 0  9 5 8  D l 2  I Ib  A 0 
2 9 3  WARE. E C 'I SF'ARKS, HARVIN LAURIINCE 2300FNL  8OOFELlO RaO 8 0 2  9 9 8  9 2 4  GAS 2 0  339BREt'l 
2 9 4  t:Y WEST VA GAS CO 1 1 5 7  RRCL,  MARY LAWRENCE 1500FNL  7OOFE:L 1 R 8 1  8 9 9  2 8 4 4  1 2 3 9  GAS 1 0  344CORN 
2 9 5  KY WEST VA GAS CO 1 2 5 0  HALL. M s CORlILE. LAWKCNCt 1800FNL2150FWI~  1 R s l  8 1 0  1 2 5 3  1 1 4 0  GAS 44  337RKEA 
2 9 6  MT CAHUEL DRLG 1 HALL, V E LAWRENCE 2950FSL2200FEL  1 R 8 1  8 7 0  2 8 3 5  1 1 8 6  0 0 9 0  GAS 1 8  339DREA 

2 9 7  KY WEST VA GAS CO 1 2 4 0  CALIIIILL, HOMER JAY LAWRENCE 2?50FSL  300FWL 1 R 8 1  1 0 4 4  2 9 5 2  1 3 4 4  GAS 10 339HREA 
2 9 0  t:Y WEST VA GAS CO 1 1 4 1  HAYES, ZliAl.. LAWRENI::-T 50FNL1120FWL 1 R31  3 4 3  2 6 6 0  1 1 3 6  GAS 0 3J4CGRN 
2 9 9  !:Y WEST VA GAS CO 1 2 2 3  THOMF'SON. WIL .L IE  LAWRENCE 2600FSL  650FWL 1 R 8 1  7 8 7  2 9 8 1  1 3 3 2  GAS 1 0  355BGSX 
5 0 0  t : ~  WEST VA  GAS CQ 1 2 8 2  JOCINSON. LORENA LAWRENCE 39OFSL 330FEL  2 R 8 1  963 2 9 9 1  1 0 3 5  GAS 112 314CORN 
3 0 1  t < ~  WEST V A  GAS co 1 2 6 5  UOIIRE, LOUELLA LAWRENCE 1150FSL2275FWL 2 RE1 7 9 2  2 7 4 8  1 0 9 9  GAS 1 5  344CORN 

ELEV - IiROIINII LEVEL ELEVATION, I P  = NATURAL OF'EN FLOW It4 ElCF OF HEREA, PAY = DEEPEST F'AY FORMfITIOId 

I 



HAPNO OPERATOR WELL NO F A R M  NnPlE COUNTY LOCATION ELEV TU BEREA F'ERM CMF'L ,,IP F'AY 

3 0 2  CKEST O I L  CO 
3 0 3  FRATHER, EARL 
3 0 4  PINKERTON, MERHIT 
3 0 5  PINKERTON, K E R H I r  
3 0 6  PINCERTON BROS GAS 

1 OHRYAN. JOHN J 
1 S H l r H ,  JAt iES 
1 SKAGGS. CALV IN  
2 s t :n f i t s .  CALVIN 
3 SEAGGS, CALV IN  

1.ALJriEtICE 
LAWREtfCE 
LAWEENCE 
LRWREllCE 
LAURENCE 

LCIWRENCE 
LAWREIICE 
LALJRENCE 
LnWRENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 
LAURENCE 
LAURENCE 
LAWRENCE 

LAWRCtICE 
LAWRENCE 
LAWRENCE 
LllWRENCE 
LAWRENCE 

LAWRENCE 
LA1JI':EEtCE 
LAWRENCE 
Lt'1WRENCE 
LAWRENCE 

LAWRE:NCE 
LI>IJIIENCL-: 
LAWRENCE 
LhWRlitlCE 
LsIWREFICE 

LAWRENCE 
ILOWRENCE 
LAWRENCE 
LfiWKE1Il:E 
L.r)WREtICE 

LAWR!iIICE 
LAlJRENl:L< 
LAWREIICE 
I.nl~lliEFIl:F 
LnCi1il:NUT 

2500FNL1450FWL 2 R81  
1400FNL  ISOFWL 2 H 8 1  
1000FSL1100FUL  2 RS1 

SOOFSL 925FWL 2 R 8 l  
OOOFSL 9OOFWL 2 RE1 

1 1 2 1  OCG 
1 1 6 2  OCG 
1 2 3 9  O I L  
1 0 8 5  O I L  
1 2 2 4  [IS4 

3 0 7  ENDICOTT. FLOYD 
3 0 8  CORULE. WINORED 
3 0 9  
3 1 1  BRUIN O I L  PROP 
312, ENUICOTT. FLOYD 

1 St:AGGS: COF<NEL.IUS 
1 LCIWE. WALTER 

1 0 7 1  OCO 
12'79 O&G 

9 6 5  ObG 
1 0 6 2  OCG 
1 0 2 7  GAS 

1 THOMPSON. W H C 
2 BENTLEY, OPAL 
2 SKAGGS, JOHN M 

' 3 1 3  ENDICOTT. FLOYD 
3 1 4  PRATHER, EARL 
3 1 5  PRATHER. EARL 
3 1 6  P1Nt:ERTON. KERMI r  
3 1 7  COLUMBIA GAS TRANS 

1 AENTLEY. OPAL 
1 WEBE(, MAY 
1 CLINE,  NCKINLEY 
1 CLINE,  CKAWFORD 

2 0 2 9 8  HAYES, ESTHER 

1 0 4 9  LISA 
9 9  1 O I L  
9 8 0  DSh 
9 7 1  IICA 

1 0 2 1  0 . 0 2 0  GAS 

3 1 8  GHAW, OB IE  
3 1 9  WARE 
3 2 0  SHAW. OHIE 
321  SHAW, OB IE  
3 2 2  SHAW. OB IE  

5 WHEELER, REBECCA 
2 SPARt:S 

9 4 0  GAS 
859  GAS 
8 0 7  GAS 
9 0 5  GAS 
8 5 7  GAS 

1 2  ROSS. E J 
4 SPARKS HRS 

3 2 3  KY WEST VA GAS CO 
3 2 4  WARE. E C 
3 2 5  BUEHER O I L  S GAS 

1 3 1 4  CORIILE. L H 
1 CORDLE. W f C D 
1 CORTILE, W C 
1 HAYES, THOMAS ETAL 

1 3 3 0  MOORE. LOVELLA 

1 1 2 7  0 . 0 0 0  GAS 
1 3 1 5  LIf A 
1 1 0 2  O I L  
1 0 7 3  DCA 
1 0 9 0  GkS 

3 2 6  TAYLOR. LEE 
3 2 7  t;Y WEST VA GAS CO 

3 2 8  WARE, E C 
3 2 9  CORIILE, WINFRED 
3 3 0  HUEHRER O I L  & GAS 

1 CORDLE, JESSE H 
1 CORVLE, JESSE 
1 JOMES. . DARWIN 
1 HAYES, OTTO 
1 VANIiOOSE, N 

1 2 1 0  GAS 
1 1 6 5  O I L  
1 1 4 0  OLG 
1 1 5 2  OSG 
1 2 4 3  I l b f l  

3 3 1  BUEHRER O I L  & GAS 
3 3 2  BUEtlFiEfi O I L  C GAS 

3 3 3  BUEtlRER O I L  C GAS 
3 3 4  HUEHRER O I L  f G43S 
3 3 5  MOOREHEAD OSG 

1 HAYES, ALPHA 
1 MILLER,  L E V 1  
1 HIL.LER, LEL'K 
1 THOMPSON, GROVER 
I MILLER. c n n L  

1 2 3 2  O I L  
1 2 2 4  OSG 
1 2 0 1  GAS 
1 2 7 5  GAS 
1 1 0 5  01 L 

3 3 6  BUEHRER OIL 2 cns 
3 3 7  BLIEHRER O I L  S GAS 

3 3 8  BUEHRER O I L  & GAS 
3 3 9  t:Y EASTERN OC(; 
3 4 0  b:Y EASTERN Il:.Li 
3 4 1  t:Y WECT VA GAS CCI 
3 4 2  KY WEST VA GAS CO 

1 SCI-IWANIIER, NELJEN 
1 CclS'rLE. FRELIIIIE 
1 THOMF'SON. 1,EL.L 

1265 ST~~MPIIII~;H. Ef'lHn :1 
1061 E:SIEI:', WILL. rnrl 

1 3 5 5  I lbA 
1.523 Gh!; 
1 x 0  GAS 
1 5 4 5  051; 
1:!11 c;ns 

FLEV - GROUNIl LEVEL ELEVCITIUtI, I F '  = NATUl inL OPEN FLDW I N  HCF OF BEhEA. PAY - DEEPEST PAY F O l \ M A I I O ~ ~  

I 



1:ENTLICI:Y GEULOGICIIL SURVEY TIGI-IT FM WL:L..L L I ! ; T .  Lt7'JI;I'tII:F CO 1 1 / 2 1 / 0 1  PAGE 9 

HAPNO OPERATOR WELL NO FARM NAME COUNTY LOCATION ELEV TD HEREA I 

3 4 3  EY WEST VA GAS CO 1 0 6 4  ESTE?, S W LAWRENCE 1450FSL2475FEL  4 K O 2 8 7 5  1 3 9 7  1 3 1 1  
3 4 4  BUEHRER O I L  & GAS 1 MO(lRE,, HERMAN LAWRENCE 27SOFNL1915FWL 5 R32  9 5 5  3 0 0 7  1 3 4 1  
3 4 5  KY WEST VA GAS CO 1 2 1 2  MOORE, CALV IN  LAWREHCE 500FNL1080FEL  5 R 0 2  9 1 5  2 8 7 3  1 3 0 0  
3 4 6  KY WEST VA GAS CO 1 1 8 7  MOORE. OCTAVn LAWRENCE 2000F t I L  775FWI- 5 RB2 7 4 7  2 7 2 7  1 3 1 0  
3 4 7  ALLEN GAS C MILLER 1 OIIANIEL. LUCIEN LAWRENCE 2875FNL1075FEL  2 R 8 2  6 4 0  1 2 7 0  1 1 9 9  

GAS 7 3  33711REA 
OPG 0 339hREA 
OLG 1 0  339hREA 
GAS 1: 314CORN 
DLA 1 0  

348 KY WEST VA GAS CO 
3 4 9  BUEHRER O I L  b GAS 
3 5 0  BUEHRER O I L  h GAS 
3 5 1  HUEHRER O I L  C GAS 
3 5 2  NUEHRER O I L  L GAS 

1 2 5 6  WELLS. CARRIE H 
1 ThJtiF'SON. M I L  

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWFtENCE 

LAWKENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

GAS 1 5  344CORN 
DLA 10 

1 LYONS. OKLEY 
1 SWANN. NELSON 
1 HAYES. RAY 

ObG 1 0  33TRREA 
OSG 0 337Nh'EA 
ObG 0 33TBREA 

ObG 0 339PREA 3 5 3  HUEHRER O I L  L GAS 
3 5 4  BUEtIRER O I L  Q GAS 
3 5 5  EY WEST VA GAS CO 
3 5 6  HUEHRER OIL B ens 
3 5 7  HUEHRER O I L  h GAS 

1 MILLER,  LAURA 
1 NICHOLS. LAURA 

1 0 6 7  HOORE, L E V 1  
1 HOLIN, EtlERT 
1 COnF'roN, INA 

0bG 1 0  339DREA 
GAS 1 0  339HREl l  
OLG 1 0  339RREA 
OSG 1 0  339HREA 

3 5 8  BUEHREH O I L  b GAS 
3 5 9  t:Y EASTERN OSG 
3 6 0  KY EASTERN ObG 
3 6  1 
3 6 2  KY EASTERN OSG 

1 ESTEF', FREIl 
1 COHF'ION, OENVER 
1 ESTEF'. FREI l  
1 HAYES, L C 
2 COkIPTONa IIENVER 

OLG 0 3398REA 
GAS 5 0  339BREA 
GAS 7 3  339HREA 
DLA 
GAS 339RiiEA 

3 6 3  KY EASTERN ObG 
3 6 4  COMHS, BERT 
3 6 5  ALLEN S MILLER GAS 
3 6 6  tIRAt:E [IRLG CO 
3 6 7  TUG RIVER HAT GAS 

3 COMF'TON. DENVER 
1 PRESTON, EDGAR 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LRWKENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAURENCE 
1-AWriENCE 

LAWriENCE 
L+>WI<ENI:II 
L.IIWRENI:E 
LAWR2NCE 
LAWKENCE 

[!LA 1 0  
GAS 1 0  339BREA 
DC A 0 

1 HEAD€. CHARLES 
1 ROUE. GEORGE 
1 PRESTON, JIn GAS 33THREA 

3 6 8  CARtIEY, FRANK 
3 5 9  BUEHRER O I L  L GAS 
3 7 0  HUFHKER O I L  S GAS 
3 7 1  HUEHRER O I L  L GAS 
3 7 2  HUEHRER O I L  5 GAS 

1 ROWE 
1 [IOOLEY. BEKTMA 
1 MILLS ,  LACY 
1 IiAL-L, O L L I E  
1 tIAYES. FRED 

GAS 344CORN 
ObO 1 0  337EREA 
OPG 33SRREd 
O&G 1 0  337HliEA 
OLG 1 0  339DREA 

3 7 3  HUEHRER O I L  Q GAS 
3 7 4  BUEIIKER O I L  Q GfiS 
3 7 5  EY EASTERN OQG 
3 7 6  KY EASTERN ObG 
3 7 7  HUEHfiEK O I L  6 GAS 

1 MILLEI\ ' ,  I lOLLY 
I ~IICK, MCA~IIIII 
1 HAYES, FRED 
2 HAYES, FRED 
1 IlIAYES. OTTO H 

o&n l o  
GAS 2 0  339BREA 
O I L  1 0  339DREA 

3 7 8  HLIEHREFt O I L  L GAS 1 TIIOkIPSON, HOWfiK'D Lt7WRENCE 177SFNL244OFEL15 KO2 6 7 1  1 2 6 6  1 1 1 3  
5 7 7  BIJEIiREK O I L  S GAS 1 CUROIAL. CELICE LAWF:ENCE 2OOFSL 60FWL.15 R:lZ 7 6 2  1.124 1 3 0 0  
3 8 0  GLENH SPRAIlLIN TF<U 1 AUSTIN. A J LAWRENCE: 1100FNL18OOFWL20 R82  7 6 0  1 5 2 4  1 4 3 7  
j 8 t  EIOAR[l. CHESTER 2 SI~YCIER. n LAWRENCE 3OOFNL2300FWL. J R33  6 8 0  1 4 7 1  1 3 7 8  
3 8 2  TUG RIVER NAT GAS 1 K I S E ,  R R LRWliENtE .,E.c ,JL,OFSL 400FWL 5 R83  0 6 0  1 3 0 9  1 2 4 7  

ObG 0 339HREA 
GAS 1 0  33YBREA 
U&A . 1 0  
GAS 1 0  3390REA 
GAS 337HRER 

::LEV = (iRCtIINI1 LEVEL ELEVAI ' IUN, IF '  .; NA'I'LJRfil. OPEIN FLOW I N  HCF OF IlEr<EA. PAY b7 DEEF'CS'T PAY FOKMATION 
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MAPNO OPERATOR WELL NO FARM NAME COUNTY LOCATIOt l  ELEV TI1 REREA F'ERH CMPL I P  PAY 1 

3 8 3  ALLEN b MILLER GAS 
3 8 4  MOOREHEAD OSG CO 
3 8 5  ROSt<Ok'F, ALBERT 
3 8 6  OWENS BOTTLE CO 
3 8 7  V I K I N G  F'ET PROPERT 

2 VANHOOSE, ROY 
2 K I S E  l iRS 
1 PRESTON, HARPER 
1 PREST0t.I. CHARLEY 
1 WEEID. W L 

1 HRANHAM. ERNIE 
1 HINCLE.  LAFE 
1 HINKLE,  LAFE 
1 PRESTON, EVERTT 
1 HINKLE,  LAFE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LnWREElCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

1 2 4 9  GAS 
1 2 5 5  GAS 
1 3 3 5  GAS 
1 3 5 4  11bA 
1 5 3 0  rlsn 

3 8 8  ALLEN t MILLER GAS 
3 8 9  BUEHRER O I L  S GAS 
3 9 0  HUEHRER O I L  5 GAS 
3 9 1  CHANtILER BROS 
3 9 2  BUEHRER O I L  L GAS 

1 4 6 3  GAS 
1 5 3 5  GAS 
1 5 4 7  GAS 
1 5 3 8  GAS 
1 6 3 5  GAS 

3 9 3  EVANS, E J ETAL 
3 9 4  WHITELAND F'ET CORP 
3 9 5  ROHERTSON COAL CO 
3 9 6  UNITED FUEL GAS CO 
3 9 7  U N I r E O  FUEL GAS CO 

4 LIGHTFOOT TIMBER C 
1 F ITCH.  JERRY LEE 

LAWRENCE 
LAWRENCE 
LAWREElCE 
LAWRENCE 
LAWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

1 6 1 5  GAS 
1 6 0 0  GAS 
1 6 3 0  GAS 
1 4 0 8  IISA 
1 6 2 0  DfiA 

1 ROAERTSON COAL co 
8 8 8 5  F ITCH.  JERRY, 
8 8 8 4  PREECE. P H I L L I P  

3 9 8  RODERTSON COAL CO 
3 9 9  KY WEST VA GAS CO 
4 0 0  HUEHREH O I L  S GAS 
4 0 1  WARFIELD NAT GhS C 
4 0 2  CUNNINGHAM. E E 

2 ROIIERTSON COAL CO 
5 2 6  F'REECE, R H I L L I P  

1 HINCLE, LAFE 
2 HRANHAM. U S 
1 HUGHES, NELSON 

17HO 0 . 0 0 4  GAS 
1 6 1 3  DLA 
1 6 3 5  GAS 
1 7 5 0  GAS 
1 8 7 0  GAS 

4 0 3  CUNNINGHAM. E E 
4 0 4  L IHHY OWENS GAS DE 
4 0 5  L I H H Y  OWENS BOTTLE 
4 0 6  OWENS, L IHHY 
4 0 7  CUNNINGtIAM, E E 

2 F'RUITT, JAMES 
1 WALLACE, EUGENE 

HRANHflM. SAM 
RRANIil>M. U S 

1 SHANNON, U G 

LAWFCENCE 65OFSL1175FWL 2 R 8 J  
LAWRENCE 18OOFSL21OOFWI~ 2 R8.1 
LAWRENCE 1300FSL1900FWL 3 R84 
LAWRENCE 2 3 0 0 F S L  800FEL  3 R84 
LAWRENCE 2300FNL1900FWL 3 RE4 

GAS 
GAS 
I lbA 
GAS 
GAS 

GAS 
GAS 
GAS 
GAS 
GAS 

GAS 
GAS 
GAS 
GAS 
GAS 

GAS 
GAS 
GAS 
GAS 
IlSrh 

4 0 8  ENIIICOTT. FLOYD 
4 0 9  CUNNINGI.IAM, E E 
4 1 0  WHITELAND F'ET CORP 

1 ENDICOTT. FLOYII 
1 MAYNARD. [IAN 
1 VALRRIIlGE HRS 

LAWRENCE 2 7 7 5 F S L 1 6 0 0 F E L  3 R84 
LAWRENCE 500FSL1800FWL 3 R84 
LAWRENCE . 3 5 0 F S L 2 2 0 0 F E L  5 R84 

4 1 1  t<Y WEST VA GAS CO 5 1 9 4  CHUM W H LAWRENCE -= LJOOFSL 600FEL  8 Ha4  
4 1 2  WARE, E C 1 ENIIICOTT, FLOYII LAWRENCE 2OSOFNL 95OFWL 8 R84 

4 1 3  ROCKCASTLE GAS CO GOBLE, ANUY LAWRENCE 1 0 5 0 F N L 1 9 7 5 F E L  8 R84 
4 1 4  CUNNINGIIAH, E E 1 GOI1I.E. L I Z L I E  LAWRENCE 1 8 2 5 F N L  5OFEL 8 6'94 
4 1 5  ROCt<CASTLE GAS CO 2 HALL., J w LAWRENCE 725FSL225OFEL  8 R04 
4 1 6  ROCECASTLE GAS CO 1 HAMllONU. FRANK LAWRENCE 2 3 5 0 F S L  POOFEL 8 R04 
517 R0Ct:CASTLE GAS CO 1 F'RUITT. JAPES LAWRENCE 525FNL  975FEL  8 R 0 4  

4 1 8  UNITED FUEL GAS RRANHAM. U S LOWRENCE 75OFt lL  475FWL 9 R84 
4 1 9  ROCECASTLE GAS CO 3 HALL., .J W LAIJRENCE 6 0 0 F S L  100FWL 9 R34 
4 2 0  CUNNINGHAM, E E .  3 SHANIION, E E LAWRENCE 25OOFNL178OFWL 9 R84 
4 2 1  ROCCCALTLE GAS CO 5 SHANNON. E F: LOWLEIICE 2 1 5 0 F S L 1 4 7 0 F E L  9 RU4 
4 2 2  L IBOY OWENS GAS LIE 1 RATCLIFF,  ROSCOE LAWF:ENCE 8 5 0 F N L 2 3 7 5 F E L 1 0  R04 

ELEV = GROLIND LEVEL ELEVATION. IF '  = NATURAL OF'EH FLOW I N  HCF OF HEREA. F'AY = DEEPEST F'AY FORE.IATION 



):ENTUCt:Y GEOLOGICAL SIJRVEY TIGHT FM WELL L I S T :  LAWRENCE CO 1 1 / 2 4 / 0 1  F'AGE 1 1  

HAPNO OPERATOR WELL NO FARM NAME COUNTY LOCATIO!( ELEV TD BEREA F'ERH ChPL I Y  PAY 

4 2 3  RATCLIFF PROJECTS R l  RATCL IFF .  ROSCOE. LnWRENCE 2000FSL  500FWL10 K 8 4  7 4 8  2 6 7 1  1 7 9 2  GAS 0 3410H IO  
4 2 4  RATCL IFF  PROJECTS R2  RATCLIFF.  ROSCOE LAWRENCE 1573FSL  ZOOFEL.10 6 8 4  7 6 0  2 7 2 1  1 8 6 0  GAS 2 4  3 4 1 0 H I O  
4 2 5  R0Ct:CASTLE GAS CO [IILLON, HAf i f i ISON LAWRENCE 1 9 0 0 F N L 2 1 0 0 F E L l l  R84  1 0 9 0  2 9 3 3  2 1 2 5  GAS 0 3410H IO  
4 2 6  ROCECASlLE GAS CO 6 SHANNON, E E LAWRENCE 1000FNL  600FWL.11 R04 8 6 0  2 7 3 1  1 9 6 0  GAS 0 34101 i I l l  
4 2 7  ROCKCASTLE GAS CO HALL. J W LAWRENCE 600FNL1250FEL13  t i 94  7 2 0  2 4 0 7  I 6 8 6  GAS 0 3 4 1 0 t l I O  

4 2 8  TUG RIVER NOT GAS 1 HINKLE,  J W LAWRENCE 3000FNL2050FEL15  R84  9 6 0  2 8 1 5  2 2 8 0  GAS 0 3410H IO  
4 2 9  EVANS. E .I ETAL 2 LIGHTFOOT TIMBER C LAWRENCE 1700FNL  600FWL 2 R93  6 9 0  2 4 3 2  1 7 0 6  [!&A 1 0  
4 3 0  EVANS. E J ETAL 3 LIGHTFOOT TIMER LAWRENCE l l O O F S L  40OFWL 2 0 8 3  6 9 5  2542 1 0 0 6  GAS 0 3.IlOH'IO 
4 3 1  EVANS, E J ETAL 5 LIGHTFOO'T TIMBER LAWRENCE 3350FNL155OFEL 2 0 8 3  7 2 0  2 6 3 5  1 8 9 5  GAS 1 0  3410H IO  
4 3 2  EVANS, E J ETAL 6 LIGHTFOOT TI t I I lER C LAWFiENCE 2000FSL  400FEL 2 0 8 3  7 8 0  2 7 6 2  2 0 2 9  GAS 1 0  3 4 1 0 H I O  

4 3 3  EVANS. JENKINS ETA 1 LIGHTFOOT TIHBER C LAWRENCE 2850FNL  OOOFEL 3 R83  6 4 0  2 4 2 1  1 6 7 1  GAS 1 0  3 4 1 0 H I O  
4 3 4  ICY WEST UA GAS CO EVANS OLG CO LAWRENCE 145OFNL1750FEL 8 0 8 3  6 7 4  2 5 2 2  1 7 9 5  DLA 0 
4 3 5  HOHERTSON COAL INC  ' 3 ROHERTSOEI COAL I N C  LAWRENCE 7 1 0 F N L l 8 5 0 F E L  9 0 8 3  9 5 0  4 1 7 7  2 0 5 5  GAS 1 0  3 4 1 0 H I O  
4 3 6  HUEHRER O I L  S GAS 1 SMITH. AMOS HRS LAWRENCE 750FNL  6OOFWLlO 0 8 3  6 7 1  2 5 5 5  1 8 0 7  GAS 0 3 4 1 0 H I O  
4 3 7  K Y  WESr VA GAS CO 9 4 5  EVANS OLl j  CO LAWRENCE 2350FNL3375FEL  9 0 8 3  7 2 9  2 5 1 8  1 7 9 5  USA 3 0  

4 3 8  HAI I lEN GAS 
:39 HAII IEN GAS 
4 4 0  BAILlEN GAS 
4.11 W I L L I A n s .  F F 
4 4 2  COLUMBIA GAS TRANS 

4 4 3  F'ET PE3MOTIONS. I N  
453  UNITED FUEL GAS CO 
4 5 4  PET F'ROMOTIONS. I N  
4 5 5  F'ET PROMOTIONS. I N  
4 5 6  BERTRAM 5 THACKER 

4 5 7  CYNUS. JEFF 
4 5 8  COHMONWELATH GAS C 
4 5 9  TOWNSEND. C F 
4 6 0  INLAND GAS COHP 
4 6 1  PURE O I L  CO 

4 6 2  t<Y WEST VA GAS CO 
4 6 3  HAYSE. TOM 
4 6 4  ICY WEST VA GAS CO 
4A5 KY WEST 'JA GAS Co  
416 EY WEST VA GAS CO 

4 6 7  KY WEST VA GAS CO 
468  t:Y WEST VA GAS CO 
4 6 9  ICY WEST VA GAS CO 
,170 KY WEST VA GAS CO 
471  B T 5 n OIL co 

1 BRANHAM. SAMUEL 
1 ENLIICOTT, CLYLIE 
1 SMITH, JOHN El 
1 ROSS. ALLEN 

2 0 6 1 8  MOORE. VICTOR E 

1 AUSTIN, W B HRS 
5 BURCHETT. T ti 

HCFUIRE. GEORGE HR 
1 F  BERNARII, JESSE 

1 ADICINS. W I L L I A M  

2 CYRUS, JEFF  
2 HUF;T, THURSTON 
1 F'ARKER. J 

3 5 0  t:ITCHEN. W A HRS 
1 SF'ARt:S. HENRY 

1 1 5 0  SAHSEL. GENE, L 
1 MOORE, WAYNE 

1 1 2 0  H.IYES. ZEAL 
1 1 5 1  HOORE, CI-I'FTON 
1 1 0 5  MOORE, FOREST 

1 1 0 7  MOORE, OCTAVIA 
1 1 2 2  HOllRE, M I L I O I I  

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

LAWRENCE 
LAw;iEtiCE 
LAWliENCE 
LAWRENCE 
LhWRENCE 

LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 
LAWRENCE 

LAWRENCE 
LAURENCE 
LAWRENCE 
LAWRENCE 
LAWREPICE 

1-AWRENCE 
LAWRE!iI:E 
L.AWt)EI.ICE 
LAWRENCE 
L.nWKENCE 

1 7 6 8  DLA 
1 7 3 3  GAS 
1 8 0 6  GAS 
1 0 0 9  DLA 
1 9 1 8  0 . 0 0 2  D&A 

1 8 6 9  O I L  
1 9 0 7  LISA 
1606 ' LISA 
1 9 0 2  O I L  
1 9 1 2  O I L  

1 0 4 5  O I L  
1 6 6 5  GAS 
1 1 3 3  GAS 
11 1 2  I l&A 
1 1 6 1  USA 

1 2 5 0  GAS 
GAS 

1 1 3 2  GAS 
1 3 7 8  1 1 s ~  
1 1 6 7  GAS 

1 0 6 6  GAS 
1 2 2 7  GAS 
1 1 8 9  GAS 
1 3 2  GAS 
1 7 4 9  O I L  

ELEV .= GROUND LEVEL ELEVATION. I P  = NATLlFiAL OPEN FLOW I N  MCF OF HEREA. PAY = DEEPEST F'AY FORHATION 
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MAF'tIO OPERATOR WELL NO F.7RH NAME COUNTY LOCATION ELEV TU FEREA PERM CHPL I P  YAY 

473  P I P  F'E'T COFiP 1 LANEY. SAMUEL LAWTiENI:E 102OFNL1430FWL16 1 8 3  8 5 1  1 7 4 8  I 8 7 0  O I L  0 339HREA 
474  [IAWSON-BLAND-AKTHU 1 LANEY, SAM LAWRENCE 1860FNL  900FWL16 1 8 3  8 4 0  1 e 7 8  1 8 3 1  O I L  0 337bREA 
4 7 5  INLAND GAS CO 2 8 8  PRESTON. DERECA LAWRENCE 1 3 0 0 F S L 1 9 0 0 F E L 2 5  TO3 6 4 5  3 2 7 7  1 6 9 0  DSO 0 
476  DELTA GAS 7 ROAERTSON COAL LAWRENCE 3050FNL1105FWL 2 0 8 3  6 7 8  2 5 7 5  1 7 8 0  0 DsA 
4 7 7  ASHLANn EXPL I N C  1 HAbiflONlI. LUCILLE  LAWRENCE 350FNL1950FWL21  1 8 1  6 6 3  3 3 0 0  1 4 0 7  0 GAS 10 337DREA 

4 7 8  ASHLANK1 EXPL I N C  1 NEAL. HATT IE  LAWRENCE 3560FNL  4 X F E L  2 T B 1  7 3 4  3 2 7 9  1 4 8 5  0 . 0 0 1  OSG 10 339HREn 
4 7 9  ASHLAND EXPL I N C  1 HALL. CORRINE LAWRENCE 2500FNL205OFWL 7 U 8 2  6 8 0  3 5 2 3  1 7 6 3  0 . 0 5 0  OSA 10 

ELEV = GROUND LEVEL ELEVATION. IF'  = NATURAL OPEN FLOW I N  MCF OF FEREA, PAY = DEEPEST PAY FORMATION 


