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3-CS-40-01468 

GEOPHYSICAL INTERPRETATION 

PARADOX VALLEY UNIT 

LOCATION: 

The area o f  t h i s  survey i s  l oca ted  i n  Townships 46 and 47 North, Ranges 

18 and 19 West, Montrose County, Colorado. Geo log i ca l l y  the  area i s  w i t h i n  

the  Paradox Fo ld  and F a u l t  Bel t ,  a  s t r u c t u r a l  l ineament, l y i n g  w h o l l y  w i t h i n  

the Paradox Basin Province of Southwestern  Co lo rado  and S o u t h e a s t e r n  Utah. 

The t e r r a i n  i s  rough be ing  t y p i c a l  canyonlands type and veh icu la r  access i s  

q u i t e  l i m i t e d .  

INTRODUCTION: 

The purpose o f  t h i s  eva lua t i on  was t o  l o c a t e  any and a l l  f e a s i b l e  d r i l l  

s i t e s  t o  be used f o r  t h e  i n j e c t i o n  o f  s a l t  w a t e r  i n t o  t h e  M i s s i s s i p i a n  

L e a d v i l l e  Formation o r  o the r  formation. 

The c r i t e r i a  c o n s i d e r e d  f o r  s i t e  s e l e c t i o n  i n c l u d e d  p o r o s i t y ,  and 

r e s e r v o i r  capacity. It i s  f e l t  t h a t  some p o r o s i t y  o f  5% o r  g rea te r  must be 

a v a i l a b l e  t o  s t a r t  i n j e c t i o n  and t o  a l l o w  t h e  f l u i d  t o  r e a c h  f r a c t u r e s  n o t  

d i r e c t l y  connec ted  t o  t h e  b o r e h o l e  wh ich ,  o f  cou rse  g r e a t l y  enhances 

r e s e r v o i r  c a p a c i t y .  I t  was a l s o  c o n s i d e r e d  t h a t  a t  l e a s t  250 f e e t  o f  s a l t  

was necessary t o  seal the  L e a d v i l l e  a t  f a u l t e d  faces. The l a s t  cons idera t ion  

was t o  m in im ize  the e l e v a t i o n  d i f fe rence between the  e x i s t i n g  b r i n e  f i e l d  a t  

4950 and the s i t e .  

A number o f  o i l  and gas t e s t s  t o  and t h r o u g h  t h e  L e a d v i l l e  F o r m a t i o n  

e x i s t  i n  t h e  a rea  i n d i c a t i n g  w i d e l y  v a r y i n g  s t r u c t u r a l  and s t r a t i g r a p h i c  

condit ions. To p r o p e r l y  evaluate s i tes ,  i t  became essen t i a l  t o  know how and 

where these changes occur. 
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3-CS-40-0146B 
GEOPHYSICAL INTERPRETATION (Cont. ) 

The r e f l e c t i o n  seismograph i s ,  a t  present, the  bes t  t o o l  a v a i l a b l e  t o  us 

f o r  subsurface inves t iga t ions .  To t h i s  end, p r o p r i e t a r y  seismic data were 

purchased b y  t h e  government  f r o m  T a r g e t  Geophys ica l  and o t h e r s  and made 

a v a i l a b l e  f o r  t h i s  evaluat ion.  

I n  t e s t s  d r i l l e d  t o  date,  no s i g n i f i c a n t  porous  i n t e r v a l s  were  

penetrated i n  the  Permian C u t l e r  Formation o r  t h e  Pennsylvanian Honaker T r a i l  

Formation. It must be assumed t h a t  the M iss i ss ipp ian  L e a d v i l l e  Formation i s  

t h e  bes t ,  and p o s s i b l y  t h e  o n l y ,  f o r m a t i o n  t h a t  can. c o n t a i n  adequate 

r e s e r v o i r  capaci ty .  

TECHNICAL: 

Two t y p e s  o f  d y n a m i t e  sou rce  r e f l e c t i o n  da ta  were f u r n i s h e d  b y  t h e  

government. The Target Geophysical data i s  recent  (1982) m u l t i p l e  coverage, 

d i g i t a l l y  r e c o r d e d  and processed. The o t h e r  d a t a  i s  o l d e r  (1961) a n a l o g  

r e c o r d e d  s i n g l e  coverage. The o l d e r  d a t a  were  d i g i t i z e d  f r o m  t h e  a n a l o g  

tapes  and processed t o  t h e  same d i s p l a y  s c a l e s  as t h a t  o f  t h e  T a r g e t  data. 

The T a r g e t  d a t a  used t 7 5 0 0  as t h e  r e f e r e n c e  p l a n e  and t h e  o l d e r  d a t a  used 

t6500  as  t h e  p lane.  I t  was necessa ry  t h e r e f o r e ,  t o  reduce t h e  T a r g e t  

r e f l e c t i o n  t imes  b y  180 m i l l i s e c o n d s  t o  e f f e c t  a t i m e  t i e  t o  the  o l d e r  data. 

T h i s  c o r r e c t i o n  accommodates t h e  s h i f t  o f  1000 f e e t  t o  datum p l u s  t h e  

instrument l a g  inherent  i n  t h e  analog system. 

The government  f u r n i s h e d  t h r e e  s y n t h e t i c  seismograms constructed from 

s o n i c  l o g s  a t  t h e  Pure No. 3 Wray Mesa U n i t  i n  Sec. 6, T46N, R19W, t h e  S h e l l  

No. 2 Wray Mesa U n i t  i n  Sec. 32, T47N. R19W and a t  t h e  Un ion  No. 1 Ayres  i n  

Sec. 30, T47N, R18W. These syn the t i cs  were used t o  i d e n t i f y  the  r e f l e c t i o n s  

mapped and a l s o  t o  determine the  v e l o c i t y  t o  the L e a d v i l l e  Formation used i n  

conver t ing  the seismic t imes t o  depth. 
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3-CS-40-0146B 
GEOPHYSICAL INTERPRETATION (Cont.) 

S t r u c t u r e  maps a t  t h e  t o p  of  t h e  S a l t  and a t  t h e  Top o f  t h e  L e a d v i l l e  

were f i r s t  constructed us ing  o n l y  se ismic  t imes  below a reference plane of 

+6500. S t r u c t u r a l  shape and f a u l t  p a t t e r n s  were determined from these maps. 

These maps were then converted t o  depth us ing  the  f o l l o w i n g  v e l o c i t i e s :  f rom 

F a u l t  "Dl1  s o u t h w a r d  14,400 f e e t  p e r  second based on t h e  Pure  No. 3 c o n t r o l  

p o i n t .  13,600 f e e t  p e r  second was used o n l y  a t  t h e  S h e l l  No. 2 t e s t ,  i t  

b e i n g  a n o m o l o u s l y  s l o w  due t o  t h e  d i a p i r i c  n a t u r e  o f  t h e  s a l t  a t  t h i s  

l o c a t i o n .  Between F a u l t s  "C" and "D", 15,200 f e e t  p e r  second was used. 

Between f a u l t s  "B" and "C", 15,400 f e e t  p e r  second was used based on t h e  

Un ion  No. 1 Ayres  c o n t r o l  p o i n t , t h e n  15,000 f e e t p e r  second between f a u l t s  

"A" and "B" where the  sec t i on  i s  a l l  s a l t .  

DISCUSSION OF DRAWINGS: 

DRAWING NO. 1, S t ruc tu re  Map, C u t l e r  Formation 

The C u t l e r  t o p  i s  t o  sha l low t o  map s e i s m i c a l l y  i n  t h i s  area. This  map 

i s  contoured us ing  the  fo rma t ion  tops f rom t h e  e x i s t i n g  o i l  and gas t e s t s  i n  

t h e  area. A t  t h i s  l e v e l ,  o n l y  r e g i o n a l  sou thward  d i p  i s  i n d i c a t e d  o f f  t h e  

f l a n k  o f  t h e  Paradox V a l l e y  s u r f a c e  a n t i c l i n e .  A s l i g h t  f l a t t e n i n g  o r  

poss ib le  c losu re  i s  suggested over t h e  deeper s a l t  s t ruc tures .  

It should be noted t h a t  the  C u t l e r  f o rma t ion  i s  made up o f  conglomerate, 

arkose, s i l t  and mud stones deposi ted as t h e  Uncompahgre U p l i f t  was eroded 

and dumped i n  t h i s  a rea  t o  g r e a t  t h i cknesses .  There i s  no b l a n k e t  porous  

zone i n  t h i s  formation, o n l y  l o c a l  l e n t i c u l a r  bodies. I t  i s  n o t  considered a 

v i a b l e  i n j e c t i o n  o b j e c t i v e  f o r  t h i s  program. 
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3-CS-40-0146B 
GEOPHYSICAL INTERPRETATION 

HERMOSA (HONAKER TRAIL FORMATION) 

The top  o f  t h i s  f o rma t ion  was n o t  mapped i n  t h i s  survey b u t  i s  shown on 

t h e  cross sections. I t  i s  approximate ly  3000 f e e t  t h i c k  i n  t h i s  area and i s  

s t r u c t u r a l l y  conformable t o  the  t o p  o f  the  S a l t  Formation. I t  represents the  

t r a n s i t i o n  zone f r o m  t h e  m a r i n e  e v a p o r i t e  zone ( S a 1 t ) t o  t h e  c o n t i n e n t a l  

C u t l e r  Formation above. 

The fo rma t ion  cons i s t s  o f  l imes, shales and sandstones. Pore spaces i n  

the  sandstones u s u a l l y  con ta in  h i g h l y  w a t e r - s e n s i t i v e  c l a y  p a r t i c l e s  w h i c h  

s w e l l  when w e t  and e f f e c t i v e l y  s e a l  o f f  p e r m e a b i l i t y  mak ing  an u n l i k e l y  

t a r g e t  f o r  i n j e c t i o n .  

The l o w e r  p a r t  o f  t h e  f o r m a t i o n  i s  d e v o i d  o f  sands b e i n g  m o s t l y  

l imestones and s i l t y  shales. I n  the  event some good p o r o s i t y  i s  encountered 

i n  t h i s  sect ion,  i t  might  be advisable t o  t e s t  i n j e c t i o n .  

DRAWING NO. 2, S t ruc tu re  Map, S a l t  Member 

This map i s  constructed on t o p  o f  the  "Massive" s a l t  member. I t  should 

be noted t h a t  t he re  a r e  t h i n  s a l t  s t r i n g e r s  bo th  above and below t h i s  member 

fo rmed  when s a l t  d e p o s i t i o n  began and l a t e r  as  i t  ended b u t t h e  t o p  o f  t h e  

"Massive"  members i s  u s u a l l y  c a l l e d  t h e  t o p  o f  t h e  s a l t  due t o  i t s  easy  

i d e n t i f i c a t i o n .  

Two r a t h e r  prominent a n t i c l i n e s  o r  domes a r e  noted a t  t h i s  level .  The 

one cen te r i ng  a t  t h e  She l l  No. 2 Wray Mesa t e s t  appears t o  be d i a p i r i c ,  t h a t  

i s ,  i t  was p i e r c e d  c o m p l e t e l y  t h r o u g h  t h e  o v e r l y i n g  Hermosa Honaker T r a i l  

sec t i on  and i n t o  t h e  Cutler.  The other,  cen te r i ng  i n  the  Northwest qua r te r  

o f  T46N, R18W, i s  much l e s s  d r a m a t i c  b e i n g  more of  t h e  p i l l o w  t y p e  n o t  

r u p t u r i n g  the  o v e r l y i n g  formations. O f f  the  n o r t h  f l a n k  o f  these s t ruc tu res  
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GEOPHYSICAL INTERPRETATION (Cont.) 

DRAWING NO. 2 (Cont.) 

the  Sale i s  e s s e n t i a l l y  conformable t o  t h e  L e a d v i l l e  up t o  i t s  contac t  w i t h  

the  g i a n t  s a l t  w a l l  on the  south s ide  o f  t h e  Paradox feature. O f f  the  south 

f l a n k  a s i m i l a r  c o n d i t i o n  ex is ts .  S t ruc tu re  a t  t h i s  l e v e l  may a l so  be a  c lue  

as t o  why the  r i v e r  took the  course i t  did.  

DRAWING NO. 3, S t ruc tu re  Map, L e a d v i l l e  Formation 

S t r u c t u r e  a t  t h i s  l e v e l  suggests  an  a n t i c l i n a l  t r e n d  t h r o u g h  and 

s o u t h e a s t e r l y  f r o m  t h e  p r o m i n e n t  Wray Mesa s t r u c t u r e .  There i s  a  f a i r l y  

p r o m i n e n t  s a d d l e  a c r o s s  t h e  t r e n d  i n  t h e  v i c i n i t y  o f  t h e  r i v e r .  The n o r t h  

f lank of t h i s  t rend  appears t o  be a  se r ies  o f  f a u l t s  s tepping down toward t h e  

c e n t e r  o f  t h e  bas in .  I t  i s  p r o b a b l e  t h a t  t h i s  f a u l t  zone i s  a  s i g n i f i c a n t ,  

i f  n o t  ma jo r ,  sys tem t h a t  e x t e n d s  f o r  m i l e s  i n  b o t h  d i r e c t i o n s  f r o m  t h i s  

area. I t  i s  more t h a n  l i k e l y  t h a t  t h i s  sys tem t r i g g e r e d  and l o c a t e d  t h e  

massive Paradox S a l t  Va l l ey  f e a t u r e  of today. 

There i s  no seismic c o n t r o l  f o r  the  p o s i t i o n i n g  o f  f a u l t  "A" immedia te ly  

s o u t h  o f  t h e  Conoco Scorup Test.  I t s  p resence i s  based on t h e  i n a b i l i t y  t o  

t i e  t h e  t e s t  f r o m  t h e  l o w  c o n t r o l  p o i n t s  on  t h e  n o r t h e a s t  ends of  L i n e s  #8 

and #204 w i t h  dip. 

It should a l s o  be noted t h a t  the  L e a d v i l l e  Formation has been comple te ly  

e roded f r o m  t h e  t o p  o f  t h e  Wray Mesa S t r u c t u r e .  T h i s  phenomena canno t  be 

f o r e s e e n  w i t h  s e i s m i c  d a t a  s i n c e  t h e  Devonian F o r m a t i o n  becomes t h e  b a s a l  

r e f l e c t o r  i n  t h e  absence o f  L e a d v i l l e  rocks. 

Cont ro l  p o i n t s  on the  n o r t h  f l a n k  o f  Paradox Va l l ey  (Sec. 11, 47N, 18W) 

i n d i c a t e  the  L e a d v i l l e  i s  a t  -12,500 sub-sea and s t i l l  p lung ing  northward. 
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DRAWING NO. 4, Isopach Map, S a l t  Member 

I n  a d d i t i o n  t o  the  "Massive" s a l t  member, t h i s  i n t e r v a l  a l s o  spans the 

Lower Penn. P i n k e r t o n  T r a i l  and Mo las  members i m m e d i a t e l y  o v e r l y i n g  t h e  

L e a d v i l l e  Format ion .  These f o r m a t i o n s  c o n s i s t  o f  dense l i m e s ,  d o l o m i t e s ,  

a n h y d r i t e s  and s h a l e s  and a c t  as an  e f f e c t i v e  s e a l  a t  t h e  t o p  o f  t h e  

L e a d v i l l e  Format ion .  A t  t h e  Un ion  8 1  Ayres  t e s t ,  t h i s  i n t e r v a l  i s  

a p p r o x i m a t e l y  400 f e e t  t h i c k .  T h i s  sugges ts  t h a t  where t h i s  i n t e r v a l  

s t a b i l i z e s  a t  approx imate ly  800 f e e t  i n  th ickness i n  the  area between the  two 

s a l t  fea tures  and the  s a l t  w a l l  on t h e  south s ide  o f  t h e  Paradox feature, no 

more than 400 f e e t  o f  "Massive" s a l t  can be expected. (Refer t o  Drawing No. 

2 )  S i m i l a r i l y ,  s o u t h  o f  t h e  s a l t  f e a t u r e s  where t h i s  i n t e r v a l  seems t o  

s t a b i l i z e  a t  a p p r o x i m a t e l y 4 0 0  f e e t i n  t h i c k n e s s ,  no more t h a n  275 f e e t o f  

"Massive" s a l t  i s  t o  be expected as i nd i ca ted  a t  the  Pure #3 Wray Mesa test .  

DRAWING NO. 5, Isopach L e a d v i l l e  Formation (C.L. Harr)  

T h i s  i s  an  i s o p a c h  map o f  t h e  g r o s s  t h i c k n e s s  o f  t h e  M i s s i s s i p p i a n  

L e a d v i l l e  formation. The data was der ived f rom gamma ray-sonic and gamma r a y  

neutron logs  o f  L e a d v i l l e  w e l l s  d r i l l e d  i n  the  immediate area o f  the  s a l t -  

b r i n e  d i s p o s a l  p r o j e c t .  There i s  a t o t a l  o f  n i n e  da ta  w e l l s ,  s i x  o f  w h i c h  

were d r i l l e d  i n t o  the  under ly ing  Devonian, a l l o w i n g  an exact  de terminat ion  o f  

L e a d v i l l e  thickness. The t rend ing  o f  contours i s  baled on personal Knowledge 

o f  reg iona l  th ickness  pa t te rns  o f  t h e  L e a d v i l l e  throughout t h e  Paradox Basin. 

The L e a d v i l l e  i s o p a c h  e x h i b i t s  l o c a l  pre-Des Moines  t h i n n i n g  b y  

t runca t i on  over a pos t -Leadv i l l e  reg iona l  h o r s t  trend. I n  the  immediate area 

o f  t h e  S h e l l  Wray Mesa No. 1 (21-47N19W) and No. 2 (32-47N-19W) w e l l s ,  t h e  
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DRAWING NO. 5 (Cont.) 

e n t i r e  L e a d v i l l e  and a  p o r t i o n  o f  t h e  Devon ian  has been removed. The 

southeast t rend  o f  t h i n n i n g  o f f  o f  the  denuded area i s  n o t  subs tant ia ted  b y  

w e l l  cont ro l ,  nor  can i t  be supported b y  seismic; however, i t  f i t s  l o g i c a l l y  

w i t h  the  "ancient"  Sne f fe l s  Hors t  trend. 

Not o n l y  was t h e  L e a d v i l l e  r e s e r v o i r  th ickness reduced b y  the  exposure 

and eros ion  a long the  "old" s t r u c t u r a l  high, b u t  t h e  q u a l i t y  o f  the  r e s e r v o i r  

was a l s o  a f f e c t e d .  " K a r s t - t y p e "  w e a t h e r i n g  o c c u r r e d  d u r i n g  exposure w i t h  

subsequent  i n f i l l  o f  Mo las  r e d  s h a l e  and c l a y .  There was no e f f e c t i v e  

p o r o s i t y  developed w i t h i n  the  "Karsted" cha l ky  1  imestone p o r t i o n  o f  the upper 

p a r t  o f  t h e  L e a d v i l l e  carbonate. R e g i o n a l l y ,  t h i s  k a r s t e d  i n t e r v a l  v a r i e s  

between 100 and 300 f e e t  i n  t h i c k n e s s .  I f  t h e  L e a d v i l l e  i s  s u f f i c i e n t l y  

t h in ,  the  Kars t i ng  negates any chance f o r  q u a l i t y  reservo i r .  

F o r  one o f  s e v e r a l  reasons, t h e  p r i m e  r e s e r v o i r  beds o f  t h e  L e a d v i l l e  

a r e  t h e  d o l o m i  t i z e d  zones i m m e d i a t e l y  u n d e r l y i n g  t h e  " k a r s t "  i n t e r v a l .  

E f f e c t i v e  p o r o s i t y  improves  w i t h  t h e  degree o f  d iagenet ic  do lomi t i za t ion .  

D o l o m i t i z a t i o n  coninc ided w i t h  t h e  f l o o d i n g  o f  the  Oes Moines seas: however, 

the q u a l i t y  and q u a n t i t y  o f  p o r o s i t y  was dependent p r i m a r i l y  on the  r e l a t i v e  

p o s i t i o n  o f  t h e  L e a d v i l l e  c a r b o n a t e  t o  t h e  w a t e r  t a b l e  a t  t h e  t i m e  of  

" k a r s t i n g "  p r i o r  t o  P e n n s y l v a n i a n  i n u n d a t i o n .  The re fo re ,  p o r o s i t y  

development i n  the  L e a d v i l l e  i s  e r a t i c  and d i f f i c u l t  t o  p r e d i c t  i n  areas o f  

"o ld "  s t r u c t u r a l  h i g h s  w h i c h  i n f l u e n c e d  t h e  w a t e r  t a b l e ,  such as t h e  Wray 

Mesa trend. Map No. 8, Isopach Map o f  L e a d v i l l e  P o r o s i t y  Greater Than F i ve  

Per Cent  was p r e p a r e d  and s u b m i t t e d  as a  v i s u a l  i n t e r p r e t a t i o n  of  t h e  

L e a d v i l l e  r e s e r v o i r  trends. 
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DRAWING NO. 6, S t r u c t u r a l  Cross Sect ion X-X '  

T h i s  c r o s s  s e c t i o n  was s e l e c t e d  t o  p a s s  t h r o u g h  and  show t h e  

r e l a t i o n s h i p s  between recommended w e l l s i t e  Locat ions No. 1, No. 2 and No. 3. 

DRAWING NO. 7, S t r u c t u r a l  Cross Sect ion Y - Y '  

T h i s  c r o s s  s e c t i o n  was s e l e c t e d  t o  p a s s  t h r o u g h  and  show t h e  

r e l a t i o n s h i p s  between recommended w e l l s i t e  Locat ions No. 1 and No. 4. 

DRAWING NO. 8. Isopach Map o f  L e a d v i l l e  P o r o s i t y  (C.L. Har r )  

Greater Than F i ve  Per Cent 

P o r o s i t y  data used i n  the  cons t ruc t i on  o f  t h e  L e a d v i l l e  p o r o s i t y  isopach 

was o b t a i n e d  f r o m  e i g h t  s o n i c  l o g s  and one n e u t r o n  l o g  f r o m  n i n e  s e p a r a t e  

w e l l s  i n  the  near v i c i n i t y  o f  the  s a l t - b r i n e  d isposal  p ro jec t .  

Son ic  p o r o s i t i e s  a r e  based on a  d o l o m i t e  m a t r i x  t r a v e l  t i m e  o f  43.5 

m i c r o  sec./ f t .  The p o r o s i t y  c a l c u l a t i o n s  f r o m  t h e  n e u t r o n  l o g  o f  t h e  

C o n t i n e n t a l  No. 1 Scorup (8-7N-18W) were  based on a  s o n i c  d e r i v e d  s h a l e  

p o r o s i t y  o f  19% and a  s a l t l a n h y d r i t e  p o r o s i t y  o f  zero. A f i v e  per  cent  cu t -  

o f f  was u t i l i z e d  t o  show t h e  l e a d v i l l e  r e s e r v o i r  t rends .  P o r o s i t y  va lues  

l e s s  t h a n  f i v e  p e r  c e n t  canno t  r e a l i s t i c a l l y  be c o n s i d e r e d  as e f f e c t i v e  

p o r o s i t y  except i n  l o c a l  areas w i t h  s u f f i c i e n t  r e s e r v o i r  c o n t r o l  data. 

The b e s t  r e s e r v o i r  q u a l i t y  and  t h i c k n e s s  i n  t h e  mapped a r e a  was 

e x h i b i t e d  b y  t h e  No. 1 Scorup l ogs  (8-47N-18W). The w e l l  penetrated 267 f e e t  

o f  L e a d v i l l e  o f  which 86 f e e t  conta ined p o r o s i t y  g rea ter  than f i v e  p e r  cent. 

F l u i d  r e c o v e r i e s  on  d r i l l  s tem t e s t  were  s u f f i c i e n t  t o  i n d i c a t e  q u a l i t y  

r e s e r v o i r  c o n d i t i o n s .  The l a t e r a l  e x t e n t  o f  t h e  r e s e r v o i r  i s  unknown, 

however t h e  s o u t h w e s t  l i m i t  i s  p r o b a b l y  c o n t r o l l e d  b y  t h e  1000 f o o t  f a u l t  

southwest o f  the  we l l .  The l o c a t i o n  o f  t h e  f a u l t  i s  n o t  defined. 
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DRAWING NO. 8  (Cont.) 

The Union O i l  Company No. 1 Ayres (30-47N-law), d r i l l e d  th ree  m i l e s  t o  

the  south, penetrated t h e  e n t i r e  Leadv i l l e ,  b u t  encountered o n l y  seven f e e t  

of p o r o s i t y  g rea ter  than f i v e  per  cent. A d r i l l  stem t e s t  o f  e i g h t  s i x  f e e t  

o f  t h e  l e a d v i l l e  r e c o v e r e d  6680 f e e t  o f  s a l t  water ,  p l u s  t h e  4150 f e e  o f  

water  cushion. Flow e s s e n t i a l l y  s t a b i l i z e d  i n  one hour. The f l u i d  recovery 

and pressures i n d i c a t e  the  r e s e r v o i r  i s  h i g h l y  fractured. One must assume 

such f r a c t u r i n g  i s  a s s o c i a t e d  t o  t h e  m a j o r  f a u l t  sys tem between t h e  No. 1 

Ayres and t h e  S e l l  No. 1 Wray Mesa (21-47N-19W) and wou ld  be p r e s e n t  

throughout t h e  immediate area. 

I t  i s  contended t h a t  p o r o s i t y  deve lopment  a l o n g  t h e  " o l d "  s t r u c t u r a l  

h igh  i s  minimal. 

CONCLUSIONS: 

I t  i s  b e l i e v e d  t h a t  a  r e a s o n a b l y  good e v a l u a t i o n  o f  t h e  s t r u c t u r e  and 

s t r a t i g r a p h y  e x i s t  w i t h i n  t h e  area o f  contro l .  The f i n i t e  depth t o  any g iven 

p o i n t  i s ,  as  w i t h  a l l  s e i s m i c ,  s u b j e c t  t o  t h e  v a g a r i e s  o f  v e l o c i t y .  

Conve rs ion  v e l o c i t i e s  r e p r e s e n t  t h e  i n t e r p r e t e r ' s  b e s t  guess based on 

measured v e l o c i t i e s  and h i s t o r i c a l  experience i n  the  area. 

The absence o f  a  cons i s ten t  p red i c tab le  porous zone w i t h i n  the  Leadv i l  l e  

make i t  imposs ib le  t o  c a l c u l a t e  r e s e r v o i r  capaci t ies.  I n  o rder  t o  accomplish 

t h e  d e s i r e d  r e s u l t s  o f  t h i s  program, r e s e r v o i r  c a p a c i t f e s  w i l l  have t o  be 

enhanced b y  f r a c t u r i n g  o f  t h e  L e a d v i l l e .  The mos t  l i k e l y  p l a c e  f o r  

f r a c t u r i n g  t o  occur i s  w i t h i n  a  f a u l t  zone o r  system such as the  one mapped 

i n  t h e  n o r t h e r n  h a l f  o f  t h e  area. The Un ion  No. 1 Ayres  t e s t  i s  known t o  be  

i n  c o n t a c t  w i t h  a  f r a c t u r e  sys tem and i s  t h e r e f o r e ,  c o n s i d e r e d  t o  be t h e  

l e a s t  expensive and qu ickes t  p lace  t o  t e s t  a f r a c t u r e  reservo i r .  
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RECOMMENDATIONS: 

Four l o c a t i o n s  a r e  recommended i n  t h e i r  o r d e r  o f  p r e f e r e n c e  w h i c h  

s a t i s f y  t h e  s p e c i f i c a t i o n s .  These l o c a t i o n s  a r e  n o t  t o  be c o n s i d e r e d  p i n  

p o i n t  and can be  moved 400 f e e t  i n  a n y  d i r e c t i o n  w i t h o u t  e f f e c t i n g  t h e  

object ive.  Th is  w i l l  a l l o w  the  d r i l l i n g  engineer l a t i t u d e  f o r  h i s  p re fe r red  

r i g  o r i e n t a t i o n .  
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' LOCATION NO. 1 

ELEV: 

ACCESS: 

LOC. COST: 

DEPTH: 

SALT: 

POROSITY: 

SIZE: 

DST: 

SW,SE, SEC. 30, T47N, R18W 

Re-enter and wash down 

Union No. 1 Ayers 

5010 GL 

Excel l e n t  

Minimum 

14,384 ( t h r u  L e a d v i l l e )  

13,178,-13600 (422 fee t )  

7 Feet g rea te r  than 5% 

3600+ Acres 

14,114-14,200 Rec: 4130' w t r  cus ion  
6680' s a l t  water 

HP; 7710 p s i  

This  w e l l  i s  designed t o  t e s t  the  i n j e c t i o n  r a t e s  a t  p o s i t i o n  where a l l  

o f  t h e  g e o l o g i c  p e r a m e t e r s  a r e  known. I t  w i l l  be t h e  q u i c k e s t  and l e a s t  

expensive o f  any o f  the  proposed tests. The d r i l l  stem t e s t  a t  t h i s  l o c a t i o n  

i nd i ca tes  the borehole i s  i n  contac t  w i t h  a  f r a c t u r e  system. 
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LOCATION NO. 2  SE,NW,SE, SEC. 31, T47N, R18W 

New Hole 

5020 GL ELEV: 

ACCESS: Requ i res  a p p r o x i m a t e 1  y 6000 f e e t  o f  road southward f rom 

Loc. No. 1 along the  eas t  bank o f  the  Dolores River. 2000 

f e e t  o f  r o a d  t o  be c u t  i n t o  base o f  s t e e p  face. Modera te  

Cost. 

LOC. COST: Normal 

DEPTH: Normal 

SALT: 11,020-12.520 (1500 fee t )  

POROSITY: 7+ f e e t  g rea te r  than 5% 

SIZE: 3600t Acres 

T h i s  w e l l  i s  des igned  t o  t e s t  a r e s e r v o i r  s e p a r a t e d  f r o m  t h e  No. 1 

Locat ion  b y  f a u l t i n g  and app rox ima te l y  1000 f e e t  h i g h e r  s t r u c t u r a l  1  y. The 

geologic  cond i t i ons  are  expected t o  be q u i t e  s i m i l a r  t o  the  No. 1 test .  Th is  

w e l l  may a l s o  t e s t  f o r  t ransmiss ion  across the  f a u l t  between 1 and 2  a l though 

i t  i s  considered h i g h l y  u n l i k e l y  t o  occur. 
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LOCATION NO. 3 SW,SE, SEC. 8, T47N, R18W 

O f f s e t  and R e d r i l l  

Conoco No. 1 Scorup 

ELEV: 5040 GL 

ACCESS: Excel 1 en t  

LOG. COST: Minimum 

DEPTH: 15,100 (Thru Leadv i l  l e )  

SALT: 625-14,330 (13,705 f e e t )  

POROSITY: 86 f e e t  g rea te r  than 5% 

SIZE: Unknown b u t  expected t o  be s i m i l a r  t o  the  others. 

DST: 14,780-15.000 Rec; 4950' wtr.  cushion 
8500' s a l t  water 

HP: 8760 p s i  

T h i s  w e l l  i s  des igned  t o  t e s t  i n j e c t i o n  r a t e s  i n t o  t h e  b e s t  m a t r i x  

p o r o s i t y  known w i t h i n  the  area. The area a v a i l a b l e  t o  t h i s  t e s t  i s  unknown 

due t o  l a c k  o f  c o n t r o l  b u t  i t  i s  expec ted  t o  be s i m i l a r  t o  t h e  o the rs .  The 

most ser ious problem w i t h  t h i s  l o c a t i o n  i s  d r i l l i n g  and ma in ta in ing  a ho le  

through 14,000 f e e t  o f  p l a s t i c  s a l t  sect ion. I f  i t  were n o t  f o r  the  d r i l l i n g  

and casing problems, t h i s  l o c a t i o n  would be considered No. 1 i n  preference. 
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LOCATION NO. 4 SE,SE,NE, SEC. 2. T46N, R19W 

New Hole 

ELEV: 5060 GL 

ACCESS: Requires 13,000 o f  road b u i l d i n g  west and south from Loc. 

No. 2. The road would be a long t h e  south and eas t  bank o f  

t h e  D o l o r e s  R i v e r  a n d  i n c l u d i n g  a r i v e r  c r o s s i n g  

immediately n o r t h  o f  t h e  loca t ion .  Moderate cost. 

LOC. COST: Moderate 

DEPTH: 11,100 (Thru Leadv i l  l e )  

SALT: 10,460-10,810 (250 fee t )  

POROSITY: 10 f e e t  g rea ter  than 5% (Estimated) 

SIZE: Unknown b u t  ex tens ive  t o  the south and southeast. 

T h i s  w e l l  i s  des igned t o  t e s t  t h e  s t r u c t u r a l l y  h i g h e s t  b l o c k  a t  a  

reasonable e l e v a t i o n  above t h e  b r i n e  f i e l d .  t h i s  l o c a t i o n  i s  considered t h e  

l e a s t  d e s i r a b l e  f o r  t h e  i n i t i a l  s t a g e  o f  t h e  program b u t  s h o u l d  be k e p t  i n  

mind as a  p o s i t i o n  where a d d i t i o n a l  r e s e r v o i r  capac i t y  might  be developed. 

The isopach o f  t h e  L e a d v i l l e  Formation i nd i ca tes  t h a t  o n l y  100 f e e t  o f  

L e a d v i l l e  r o c k  i s  p r e s e n t  a t  t h i s  l o c a t i o n  b u t  t h i s  i s  c o n s i d e r e d  

c o n s e r v a t i v e .  I f  t h e  L e a d v i l l e  were  t o  t h i c k e n  as  f a s t  down t h e  s o u t h e a s t  

plunge o f  the  Wray Mesa s t r u c t u r e  as i t  does on t h e  southwest f lank,  i t  cou ld  

be s i g n i f i c a n t l y  t h i c k e r  a t  t h i s  loca t ion .  




















