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B ABSTRACT 

Th i s  r e p o r t  summarizes t h e  Geothermal Exploratory-Well  P r o j e c t  
f o r  t h e  - C i t y  of Alamosa, Colorado, I n  September, 1980, t h e  C i t y  
of Alamosa made a p p l i c a t i o n  t o  t h e  U.S. Department of Energy f o r  
a program w h i c h ,  i n  e s s e n c e ,  p r o v i d e d  f o r  t h e  Depar tmen t  o f  
Energy t o  i n s u r e  t h a t  t h e  C i t y  would n o t  r i s k  more  t h a n  1 0 %  of  
t h e  t o t a l  c o s t  i n  t h e  w e l l  i f  t h e  w e l l  was a f a i l u r e ,  If t h e  
well was a complete  success, such as 650 gpm and 230°F tempera- 
t u r e ,  t h e  C i ty  was re spons ib l e  for 80% of t h e  c o s t s  f o r  d r i l l i n g  
t h e  w e l l  and there would be no f u r t h e r  o b l i g a t i o n  from t h e  
Department of Energy. 

The' w e l l  was d r i l l e d  i n  November and e a r l y  December, 1981,  and 
remedial work was done  i n  May and  June ,  1982, The t o t a l  d r i l l e d  
d e p t h  was 7,118 f t ,  The w e l l  was cased t o  4,182 ft. ,  w i t h  a 
s l o t t e d  l i n e r  t o  6,084 f t ,  The maximum down h o l e  t e m p e r a t u r e  
r e c o r d e d  was 190°F a t  6,294 f t .  T e s t i n g  i m m e d i a t e l y  f o l l o w i n g  
t h e  remedial work ind ica t ed  t h e  w e l l  had v e r t u a l l y  no p o t e n t i a l  
t o  produce water. 



T h i s  p r o j e c t  h a d  t h e  e n t h u s i a s t i c  s u p p o r t  o f  many i n  t h e  
community of Alamosa, and i n  t h e  S t a t e  government .  I n  a d d i t i o n  
there  were s e v e r a l  o t h e r  i n d i v i d u a l s  p a r t i c i p a t e d  i n ,  a c t e d  a s  
c o n s u l t a n t  or o the rwise  supported or c o n t r i b u t e d  t o  t h e  pro jec t .  
They are as l i s t e d  below. 

Richard Pearl, Geologist ,Colorado Geologic1 Survey, Denver. 

D r ,  Fraser Gof f ,  and G r a n t  Heinken ,  G e o l o g i s t s ,  and Morton 
Smith,  Engineer, a t  Los Alamos Nat ional  Laboratory. 

Do H, ElcFadden, Colorado Divis ion  of Water Rights ,  Alamosa 

D r .  Kay 0. Watkins ,  Chairman of t h e  D i v i s i o n  of S c i e n c e ,  
Adams State College,  Alamosa, Colorado. 

Guy Miles, Executive Di rec to r ,  Alamosa Chamber of Commerce 

David B u t l e r  and Kevin Nervick, MicroGeophysics Corp.,Denver 

Dr. Richard Peterson, Geol,, Adams S t a t e  College,  Alamosa 

_. . _  

D r ,  Richard L. Burroughs, Geol,, A d a m s  State College 

D r ,  James Applegate, Colorado School of Mines, Golden, Col. 

Don McQueen, C i ty  of Alamosa Water Works Manager 

Lou i s  Q u i r i c o ,  D r i l l i n g  C o n s u l t a n t ,  and owner of Alamosa 
D r i l l i n g  Compnay. 

The suppor t  provided by t h e  Alamosa C i t y  Council  and t h e  coopera-. 
t i o n  and i n t e r e s t  rece ived  from Alamosa's employees a t  t h e  C i t y  
Hal l  and i n  t h e  f i e l d  was a n  added a s se t  i n  h e l p i n g  t o  c o m p l e t e  
t h e  p r o j e c t .  I n  p a r t i c u l a r ,  t h e  d e d i c a t i o n  of t h e  t h r e e  c i t y  
managers during t h e  per iod of t h i s  p r o j e c t ,  Terry Hundley, Leroy 
Paine,  and James Keller; t he  two mayors, Eve re t t  Manchester and 
and C l i f f  Hartman; t h e  C i t y  C o u n c i l ,  and t h e  C i t y  C l e r k ,  Sue 
Stong are appreciated.  The geothermal committee of t h e  Chamber of 
Commerce, and t h e  e n t h u s i a s t i c  s u p p o r t  of D r .  A.E. Bocock of 
nea rby  M o n t e v i s t a  were i n s t r u m e n t a l  i n  l a u n c h i n g  t h e  p r o j e c t .  
Se rv ices  were a l s o  provided by t h e  l o c a l  merchants, sometimes a t  
unreasonable hours, whenever they were requested. 

The a s s i s t a n c e  and c o u n s e l  p r o v i d e d  by t h e  US Dept. of Energy, 
Idaho Operations Office, p a r t i c u l a r l y  Susan Pres twich ,  and their  
c o n t r a c t o r  r e p r e s e n t a t i v e s  Max Dolenc and Dennis Goldman [EGCG) 
a n d  J o n  Z e i s l o f t  (Univ.  of U t a h  R e s e a r c h  I n s t . )  were much 
apprec ia ted .  

. T h e  a u t h o r s  g r e a t l y  a p p r e c i a t e  t h e  d e d i c a t i o n  o f  t h e i r  
c o l l e a g u e s ,  Ray Gould, M a r k  Hyndman, Roger S t o k e r ,  and Delma 
Bolkcom. 
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1.0 INTRODUCTION 

- .  
U o s s E C T I V E  
On September 15, 1980, t h e  C i t y  of Alamdsa, Colorado submitted t o  
t h e  Department of Energy a technical proposal  f o r  a User-Coupled 
D r i l l i n g  Program. (SCAP No, DE SC07-801-D12139.) 

The purpose was t o  d r i l l ,  complete, and test  a nominal 7,500 f t  
g e o t h e r m a l  p r o d u c t i o n  w e l l  i n  t h e  C i t y  of -Alamosa 's  i n d u s t r i a l  
park. The w e l l  was t o  provide an energy resource  i n  t h e  form of 
h o t  water ,(150°F minimum) f o r  t h e  process  hea t ing  of a proposed 
b a r l e y  ma l t ing  p lan t  t o  .be cons t ruc ted  by t h e  Weissheimer-Malz 
Company of Germany, A secondary purpose was t h e  space hea t ing  of 
Adams State College,  and of va r ious  bus inesses  which would be i n  
t h e  new i n d u s t r i a l  park, 

. - .  
On February 27,  1981, t h e  C i t y  of Alamosa rece ived  a committment 
f rom Gerwin  and Company of Denver,  Colorado  t o  u n d e r w r i t e  t h e  
f inanc ing  of t h e i r  geothermal w e l l - p r o j e c t  w i t h  t h e  Department of 
Energy, T h i s  was done w i t h  t h e  purchase of $740,000 i n  G e n e r a l  
Ob l iga t ion  Water An t i c ipa t ion  Notes. These no te s  were t o  be used 
t o  f inance  t h e  d r i l l i n g  of t he  geothermal w e l l .  

In  April ,  1981, t h e  C i t y  of Alamosa and t h e  Department of Energy 
became p a r t i c i p a n t s  i n  . the User-Coupled C o o p e r a t i v e  Agreement 
t o  f u l f i l l  t h e  g o a l s  of t h e  prev ious ly  mentioned technical propo- 
sal. T h i s  agreement became e f f e c t i v e  on Apri l  20, 1981 and sha l l  
be r e f e r r e d  t o  as Phase I. 

A f t e r  t h e  well  was d r i l l e d ,  a t t e m p t s  were made t o  m a k e  it a 
successful p r o d u c i n g  r e s o u r c e ,  I n  A p r i l ,  1982, Amendment A001 
was implemented  t o  t h e  o r i g i n a l  agreement for t h e  purpose of 
c lean ing  o u t  t he ,  w e l l  and doing a d d i t i o n a l  t e s t i n g  and performing 
geophysical logging, The i n t e n t  was t o  determine t h e  resource 
c h a r a c t e r i s t i c s  of t h e  well, and s a t i s f y  t h e  o r i g i n a l  c o s t  share 
c o o p e r a t i v e  a g r e e m e n t  by do ing  wha teve r  was r e a s o n a b l e  i n  a n  
a t t empt  t o  have the  w e l l  meet minimum requirements. This .opera-  
t i o n  s h a l l  be r e f e r r e d  t o  as Remedial Work Phase 11. 

& 
\ u 

The l o c a t i o n  of t h e  well is w i t h i n  t h e  C i t y  of Alamosa, Colorado 
1 on a 50 acre c i t y  i n d u s t r i a l  p a r k  si te,  The phys ica l  l o c a t i o n  is 
t' t h e  SE quarter  of t h e  SW quarter  of S e c t i o n  15, Township 37, 

Range 1 0  ea s t  of t h e  N e w  Mexico p r i m e  m e r i d i a n ,  (See F i g u r e  1 and 
6 . )  a t  a n  e l e v a t i o n  of 7538 f t .  

The i n d u s t r i a l  park is owned by t h e  Alamosa Chamber Development 
y) Corporation (ACDC), a non-prof it organiza t ion ,  and opera ted  f o r  

t h e  C i t y  by t h e  Chamber of Commerce. I t  i s  bound on t h e  e a s t  by 
t h e  f a i r g r o u n d s ,  on t h e  west by S t a t e  S t r e e t  and t h e  m u n i c i p a l  

L ' 
t ,- 
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a i r p o r t ,  and on t h e  n o r t h  and s o u t h  by undeveloped  land .  
F i g u r e  2.) 

(See 

When t h e  t e c h n i c a l  p r o p o s a l  was s u b m i t t e d  t o  t h e  Depar tment  of 
Energy, t h e  selected d r i l l i n g  s i t e  was g e o l o g i c a l l y  considered t o  
be of e q u a l  p o t e n t i a l  t o  o the r  p o s s i b l e  l o c a t i o n s  w i t h i n  a t e n  
m i l e  r ad ius  of t h e  C i t y  of Alamosa. T h i s  c o n c l u s i o n  was based on 
t h e  i n t e r p r e t a t i o n  of t h e  g r a v i t y  p r o f i l e s  l ead ing  t o  t h e  model 
f o r  t h e  b a s i n  t h a t  was n o t  unique.  The I n d u s t r i a l  P a r k  area was 
one  of  a l o c a l  g r a v i t y - l o w  i m p l y i n g  a t h i c k  l a y e r  of  s e d i m e n t s  
o v e r l a y i n g  a down-dropped graben.  Also t h e  chosen  area was on 
ci ty-county owned p rope r ty  and t h e  l o c a t i o n  where t h e  proposed 
mal t  b a r l e y  p l a n t  was t o  be c o n s t r u c t e d .  F i g u r e  3 shows t h e  
l o c a t i o n  of t h e  c i t y  wells f o r  t h e  domest ic  water system. Most 
of these wells are anomalously warm, t h e  ho t tes t  being t h e  2 1 s t  
St. w e l l ,  98OF, si tuated j u s t  500 f t  no r th  of t h e  geothermal  w e l l  
site. Figure 4 .shows t h e  va r ious  geothermal  wells i n  t h e  g e n e r a l  
area of  Alamosa County. Tab le  I g i v e s  t h e  water c h e m i s t r y  of 
these var ious  w s l l s .  

On J u l y  1 4 ,  1981, t h e  p r i n c i p a l s  involved i n  t h e  Alamosa Geother- 
mal Project and a panel  of independent c o n s u l t a n t s  met t o  ana lyze  
a d d i t i o n a l  r e f l e c t i o n  seismic data  p r o v i d e d  by t h e  Colorado  
School of Mines. The consensus was overwhelming t h a t  the chosen 
s i t e ,  i n  t h e  i n d u s t r i a l  p a r k ,  was t h e  bes t  s i t e  a v a i l a b l e ,  b o t h  
economical ly  and geologica l ly .  

However, U.S. Depa r tmen t  of Energy o f f e r e d  t o  c o n t r a c t  w i t h  i t s  
geological /geophysical  consu l t ing  o rgan iza t ion  for . t h e  Basin and 
Range area, Ear th  Science Lab, Univers i ty  of Utah Research I n s t i -  
t u t e ,  t o  o b t a i n  a d d i t i o n a l  g r a v i t y  data. T h i s  data was obta ined  
i n  e a r l y  September 1981. Upon review of t h e  data i n  mid-Septem- 
ber,  i t  was a g a i n  conc luded  t h a t  t h e  i n d u s t r i a l  pa rk  s i t e  was t h e  
p r e f e r r e d  l o c a t i o n ,  of any l o c a t i o n  w i t h i n  f e a s i b l e  h o t  water 
p ip ing  d i s t a n c e s  (3  miles) of Alamosa. 
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Figure 4 Existing San Luis Valley Water Wells 
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Alamosc 
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1 2  mi E 

25 mi N 
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1 mi N 

33 mi N 
4 m i  E 

34 mi N 
7 m i  W 

14 m i  N 
60 m i  W 
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1 tt~i NW 

11 mi N 
1 m i  W 

24 mi N 
7 m i  E 
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6 mi E 

9 mi N 
6 mi E 

1 mi NW 

1 mi NW 

24 mi N 
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5 m i  w 

Wellhead 

(.F/'C) (feet) 
Temperature Depth 

2 6 2/128 * 9 i)  400 

111/44 

104/40 

99/37 

140/60 

135/57 

' 86/30 

104/40 

7 1  

7 3  

183/83 
at TD 

No 

90/33 

90/33 

N/A 

N/h 

N/A 

4 , 400 

1,900 

?? 

7 1  

1 3  

3 1  

3 , 0 8 0  (71  

6 , 0 1 2  
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Geochemistry Dissolved 
Temperature Solids Flow Rate Basement 

('e) (W/U (gpm) IfL) . 
150 ?? 

205 334 

165 ?? 

50 247 

90 650 

128 ?? 

?? 1 7  

77 ?? 

77 ?? 

7 1  ?? 

Logs or Information Available at CCS 

' 3,050 7 1  ?? 

2,350 I ?  ?? 

10,350 37 ?? 

8,023 ?? 31  

6,831 7 3  ?? 

* 

\ 
400 

500 

60 

160 

65 

?? 

7 3  

?? 

3 1  

?? 

a? .- 

4 00 

300 

0 

0 

0 

no 

no 
. .  

no 

?? 

7 1  

?? 

?? 

no 

5,400 

no 

GI  8 8 0  

i? 

no 

no 

9,920 

8 * 000 

no 

' * The Mapco Deep Hole temperature was measured at 4,900 ft. Flow rates have never been published. 

Table 1-' Area Wells Water Chemistry 





2.0 ORGANIZATION 

u ORGANIZATION/RES PONS IBIL fTIES 
When t h e  o r i g i n a l  t echn ica l  proposal  was submi t ted  t o  t h e  Depart- 
ment  of  Energy,  James H. Keller was t h e  Alamosa C i t y  Manager a s  
w e l l  as t h e  Geothermal P r o j e c t  Manager. Mr. Keller resigned h i s  
p o s i t i o n  on J a n u a r y  18 ,  1981  and  Leroy Payne assumed h i s  d u t i e s  
on a t e m p o r a r y  s t a t u s ,  On J u n e  1,- 1981,  T e r r y  Hundley assumed 
t h e  p o s i t i o n  of Alamosa C i t y  Manager and  Geothermal  P r o j e c t  
Manager. On November 16, 1981, C l i f f  Hartman was -elected Mayor 
of  Alamosa and  s e v e r a l  new members were elected t o  t h e  Alamosa 
C i t y  Council. No f u r t h e r  s i g n i f i c a n t  changes were noted during 
t h e  pro jec t .  F igure  5 denotes  t h e  p r o j e c t  management p l an  as of 
October 11, 1981 and t o  completion. 

For o v e r a l l  t e c h n i c a l  d i r e c t i o n  of t h e - p r o j e c t ,  t he  C i t y  selected 
Energy S e r v i c e s ,  Inc ,  of  Idaho  F a l l s  because of  t h e i r  e x t e n s i v e  

1980, Energy Serv ices ,  Inc. was con t r ac t ed  by t h e  C i t y  of Alamosa 
f o r  t h e  p repa ra t ion  of t h e  User-Coupled D r i l l i n g  Technical  Propo- 
sal. Another  c o n t r a c t  was i s s u e d  t o  Energy S e r v i c e s ,  Inc.  on 
May 6 ,  1 9 8 1  f o r  t h e  e n g i n e e r i n g  and d r i l l i n g  management of t h e  
p ro jec t .  

In  September 1981, d r i l l  s i t e  p repa ra t ion  began and on November 
11, 1981 t h e  d r i l l i n g  o p e r a t i o n  began. Dur ing  t h e  d r i l l i n g  
opera t ions ,  Energy Serv ices  personnel  issued d a i l y  - d r i l l i n g  re- 
p o r t s  t o  T e r r y  Hundley and t h e  d e s i g n a t e d  Depar tment  of Energy 
l iason .  Weekly p rogres s  r e p o r t s  were a l s o  related t o  t h e  Alamosa 
C i t y  Council a t  t h e i r  r e g u l a r l y  scheduled meetings. 

Severa l  d r i l l i n g  companies were a s k  t o  b id  on t h e  d r i l l i n g  of t h e  
well., O f  t h o s e  s o l i c i t e d ,  o n l y  f o u r  b i d s  were r e c e i v e d  f rom 
t h o s e  who had equ ipmen t  a v a i l a b l e  a t  t h e  schedu led  time. O f  
these f o u r ,  CRC Co lo rado  W e l l - S e r v i c e  was i s s u e d  t h e  d r i l l i n g  
c o n t r a c t ,  based on  p r i c e  a n d  p r i o r  g e o t h e r m a l  d r i l l i n g '  
experience,  S i x  months la ter ,  f o r  t h e  purposes  of reworking t h e  
w e l l ,  three d r i l l i n g  c o n t r a c t o r s  were s o l i c i t e d  f o r  t h e  remedial 
work. Al though a l l  of t h e  b i d s  were e x t r e m e l y  c l o s e ,  CRC 
Colorado Well was aga in  i s sued  t h e  cont rac t .  

p r i o r  experience i n  developing geothermal  systems. On Augus t  22, \ 

-. 
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3.0 PERMITS 

LL cIm/Cou NTY 

The geothermal  w e l l  s i t e  was l o c a t e d  on c i t y  land and supported 
by t h e  c i t y  and  c o u n t y  governments .  No s p e c i f i c  p e r m i t s  were 
issued by either agency, 

U s T A T E  

Permi ts  were issued by t h e  State of Colorado O i l  and Gas Conser- 
v a t i o n  Commission for d r i l l i n g  and t h e  Colorado Divis ion  of Water 
R e s o u r c e s  i s s u e d  a p e r m i t  f o r  e x p l o r a t i o n  p u r p o s e s  only.  A copy 
of t h i s  p e r m i t  i s  i n c l u d e d  i n  t h i s  s e c t i o n ,  P e r m i t s  f o r  t h e  
c o n v e r s i o n  t o  a p r o d u c t i o n  w e l l  were t o  be c o n s i d e r e d  a t  t h e  
complet ion of t h e  exp lo ra to ry  phase of t h e  project .  

u FEDE RAL - 
The e x p l o r a t i o n  w e l l .  was d r i l l e d  on city-owned land  t h e r e f o r e  no 
f e d e r a l  d r i l l i n g  pe rmi t s  were required.  However, the  U S  Dept. of 
Energy, which was "insuring" t h e  p ro jec t ,  through i ts  User Coup- 
led D r i l l i n g  program, reviewed t h e  d r i l l i n g  p l an  and t h e  selec- 
t i o n  of t h e  d r i l l i n g  c o n t r a c t o r ,  and gave t h e i r  approval. 

A pe rmi t  was f i l e d  w i t h  t h e  Federal Aviat ion Adminis t ra t ion  f o r  
t h e  e r e c t i o n  of a 105 f o o t  d r i l l  r i g  t o w e r  near t h e  a i r p o r t  - 

complex. T h i s  was approved  w i t h  t h e  s t i p u l a t i o n  t h a t  p r o p e r -  
l i g h t i n g  o f  t h e  t o w e r  w o u l d  be m a i n t a i n e d ,  T h e  r i g  was 
set up approximate ly  2000 f t  t o  t he  side of t h e  runways, and no t  
i n  an approach pa t t e rn .  
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Department o? Natural Resources 
1313 Sherman Street - Room 818 

Denver. Colorado 80203 
Administration (303) 866-3581 
Ground Water (303) 866-3587 

July 17, 1981 
+U‘ 0 f L c$’ 

-. MEMORANDUM 

TO: Frank Piro 

FROM: Robert A, Longenbaugh, Assistant State Engineer 

SUBJECT: Geothermal Development Well , City of Alamosa, Section 15 , Township 37 
North, Range 10 East; Alamosa County 

The subject application f o r  a permit t o  construct d geothermal development well L 
c 
t 

has been reviewed by t h i s  office. Insufficient data is currently avaflable and 
the city’s plans are too  incomplete t o  fully evaluate the effects o f  such a well 
on other water r i g h t s .  In our opinfon, the proposed well should be  permitted as 
an exploration we17 a t  this time. Details for the conversion to  a production 
well should be considered after the exploration well has been drilled and com- 
pleted. 

1. The well is proposed for a location i n  the SW 1/4, Sbf 1/4, Section 15, Townsh-- 
37 North, RanSe 10 East, w i t h  a t o t a l  depth of 7000 feet. I t  is anticipated t h a t l  
9 5/8 Inch casing will be set  and cemented a t  5000 feet. Mo perforated interval 
has been specified pending the results from the subject t e s t  well. 
however, that  ground water will be produced from a confined aquffer below the 50041 
foot depth. ’The confined aquifers i n  the San Luis  Valley are hydraulically con- 
nected t o  the overappropriated Rio Grande and Conejos Rivers i n  which the demand 
by senior water users exceeds the available natural supply.  

2. An application for  a permit t o  construct a well, submitted t o  t h l s  office,  
shows that the applicant intends t o  d iver t  ground water a t  a rate o f  1000 pm 

Not knowing the producing intervals nor where and how much of the ground water 
will be returned t o  the aquifer through an injection well, we are unable t o  fully 
evaluate the effect  o f  the subject application on other water rights. 

3. The well permit applicatfon indicates t h a t  the water will not  be consumptively. 
used and t h a t  i t  w i l l  be returned t o  the aquifer through an injection well o r  

Our review is sumarized i n  the following conments. 

’ 

St appears, 

c 
1: (34,286 bbl/day) w i t h  an annual appropriation of 1200 ccre-feet ( 9.3 x 10 8 +bl’), 

I 
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Mr. f r a n k  Piro 
. .  Page -2- 

July 17,  1981 

discharged t o  seepage  p i t s .  If the w a t e r  i s  placed i n  seepage p i t s ,  i t  would n o t  
r e t u r n  t o  t h e  c o n f i n e d  a q u i f e r  and there would be e v a p o r a t i o n  from the free water 
surface i n  the p i t s .  Seepage from t h e  p i t s  might r e c h a r g e  the unconfined a q u i f e r  
and r e t u r n  some water t o  the Rio Grande b u t  would n o t  offset any damages which  
m i g h t  be i n c u r r e d  i n  the Conejos Rive r  due t o  pumping from the conf ined  a q u i f e r .  

In  view o f  the above c o m e n t s ,  we canno t  recommend approval  of the subject a p p l i c a -  
t i o n  as a p r o d u c t i o n  well. Me do recommend approval  of the subject a p p l i c a t i o n  f o r  
e x p l o r a t i o n  purposes  o n l y  w i t h  the fo l lowing  c o n d i t i o n s :  

/ 

a. The well is c o n s t r u c t e d  according to  the rules and r e g u l a t i o n s  a d o p t e d  
by t h e  State  Board of Examiners of \.later Well and Pump I n s t a l l a t i o n  
C o n t r a c t o r s  t o  p r e v e n t  mixing of w te r  between a q u i f e r s .  

b. Produc t ion  t e s t i n g  of t h e  well shall be limited t o  an aggregate o f  
seven days. Approval of a l o n g e r  testing period must be o b t a i n e d  
from the Div i s ion  of Water Resources. 

c. The well must be properly equipped t o  s h u t  off any a r t e s i a n  f low 
fol lowSng the t e s t i n g  period. The r e g u l a t i o n s  r e q u i r e  the well be 
plugged and abandoned w i t h i n  three days fo l lowing  the t e s t i n g  period, 
u n l e s s  pr ior  approval  of a l o n g e r  t e s t i n g  p e r i o d  is o b t a i n e d  from 
the .State Engineer.  SI. 

. 

d. No conver s ion  t o  a p roduc t ion  well where the w a t e r  i s  n o t  r e t u r n e d  t o  
its zone of o r i g i n  s h a l l  be allowed w i t h o u t  p r i o r  approval  from t h e  
D i v i s i o n  of Water Resources. The e v a l u a t i o n  of w h e t h e r  t h i s  can be 
c o n v e r t e d  t o  a p roduc t ion  well w i l l  require data on the h y d r a u l i c  
properties of the aquifer, the .rate of p roduc t ion ,  the annual volume 
o f  water t o  be diverted, the amount of water consumptively used, the 
manner and p l a c e  o f  r e t u r n  flow t o  t h e  aquifer or r i v e r  system, the 
quality of the return flow and any  other in fo rma t ion  which will aid  
i n  e v a l u a t i n g  the effect of a well on other water r i g h t s .  

Fol lowing the well c o n s t r u c t i o n  and the t e s t i n g ,  we would e x p e c t  t h e  
a p p l i c a n t  t o  s u p p l y  the d a t a  mentioned. i n  d t o  the D i v i s i o n  o f  Nater 
Resources  and ask t h a t  an  e v a l u a t i o n  be maae on whether the well can 
be used i n  a p roduc t ion  niode. I f  there is need for  specific operat- 
i n g  c o n d i t i o n s ,  t o  protect s e n i o r  v e s t e d  wtter r i g h t s  ,. the a p p 3 i c a n t  
must meet those c o n d i t i o n s  before p u t t i n g  the we71 i n t o  p roduc t ion ,  

e. 

* 

WL/ RGH : ew 
cc: Div is ion 3 J 
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4.0 DRILLING 

u SITEPREeARATfOM 

The r e s e r v e  p i t  was 75 f t  x 1 5 0  f t  x 6 f t  deep w i t h  a weir 
i n s t a l l e d  a c r o s s  a n  o u t l e t  on t h e  west s ide  of t h e  p,it. The  
o u t l e t  feeds a d i t c h  t h a t  d r a i n s  t o  t h e  s o u t h  i n t o  an  open  area 
t o  t h e  west of t h e  a i r p o r t  runway. (See F i g u r e  2 and F igure  6.) 

The cel lar  c o n s t r u c t i o n  c o n s i s t e d  of a 6 f t  diameter x 6 f t  long 
g a l v a n i z e d  c u l v e r t  i n s t a l l e d  a t  ground l e v e l  and  cemented  i n  
place. Because s ink ing  occurred,  a 36" condui t  was i n s t a l l e d  t o  
a depth of 1 4  f t  and cemented i n  place. Th i s  formed a cemented 
f l o o r  i n  t h e  bottom of t h e  cellar. A 20" diameter conductor pipe 
was t h e n  i n s t a l l e d  t o  a depth  of 5 2  f t  and  cemented  i n  p l a c e .  
(See Figure  7.) Si te  c o n s t r u c t i o n  was done by Anderson Construc- 
t i o n  Company of  Alamosa, The conduc to r  p i p e  was i n s t a l l e d  by 
I r r i g a t i o n  E n g i n e e r i n g  of Monte V i s t a ,  Colorado.  The Alamosa 
C i t y  Water Depar tment  i n s t a l l e d  a t e m p o r a r y  water l i n e  t o  t h e  
s i t e ,  c o n s i s t i n g  of  a f o u r  i n c h  PVC l i n e ,  f rom t h e  2 1 s t  s t r e e t  
well, 

The phys i ca l  l o c a t i o n o f t h e w e l l  s i t e  i s a s  d e s c r i b e d i n  S e c t i o n  
1.3. The equ ipmen t  l a y o u t ,  r o a d s ,  r e s e r v e  p i t  and  o t h e r  pe r t i -  
n e n t  s i t e  i n f o r m a t i o n  i s  as  n o t e d  i n  F i g u r e  6. The s i t e  was a 
300 f t  x 300 f t  area w i t h  r i g  a n c h o r s ,  r e s e r v e  p i t ,  ce l la r  and  
c o n d u c t o r  pipe. The s i t e  was l e v e l e d  and compacted  w i t h  5 0 0  
cubic  y a r d s  of g r a v e l  6" deep (10"  deep i n  r i g  l o c a t i o n )  and  1 0 0  
cubic  yards ,  6" deep on t h e  access road. 

iu F X P L O R D O R  YWELLDRILLINGPHASEI 
On November 2, 1 9 8 1 ,  CRC Colorado  W e l l  Company R i g  19111 and 
a s s o c i a t e d  equipment a r r i v e d  on l o c a t i o n  t o  begin set-up f o r  t h e  
d r i l l i n g  of t h e  nominal 7,500 f t  geothermal deep w e l l .  Th i s  was 
a d o u b l e  s t a n d  r i g ,  w i t h  3-1/2 i n c h  diameter d r i l l  pipe.  The 
rhast was 105 f t  high and had a hook load  r a t i n g  of 375,000 lb. 

A c t u a l  d r i l l i n g  a c t i v i t i e s  commenced on November 8 ,  1981. A 17- 
1/2" diameter ho le  was d r i l l e d  w i t h  mud t 0 . a  depth of 2,006 ft.* 
The format ion  i n d i c a t e d  blue c l a y s  t o  710 f t  and then changed t o  
sand w i t h  some interbedded c l a y  strata. Mud weight  of a t  least  
8.9 lb /ga l  was main ta ined  i n  order  t o  suppress  a r t e s i a n  pressures 
i n  t h e  known product ion zone near 1,600 f t .  

The p l an  was then t o  se t  13-3/8 inch cas ing  t o  t h e  bottom of t h e  
hole  b u t  during i n s t a l l a t i o n ,  t h e  cas ing  hung i n  t h e  blue c l a y s  
and  would n o t  go u p  o r  down, I t  was t h e r e f o r e  n e c e s s a r y  t o  
cement t h e  cas ing  a t  a depth of 1,194 ft. The stage cementing DV 
t o o l ,  o r i g i n a l l y  i n t e n d e d  t o  be a t 1 , 2 0 0  ft, was a t  t h e  433 f t  
depth .  The c a s i n g  was cemented t o  t h e  surface i n  two stages. 
The f l o a t  d i d  no t  hold dur ing  t h e  f i r s t  stage cementing so pres- 
sure  had t o  be m a i n t a i n e d  u n t i l  t h e  cement  set. F i g u r e  7 ,  
describes t h e  w e l l ' c a s i n g  p r o f i l e  and  T a b l e  2 is t h e  suf face  

* 

t r? 
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cas ing  t a l l y  i n  t h e  w e l l ,  

A 12-1/4 inch 1.D. well head cas ing  f l ange  was welded t o  t h e  13- 
3/8 i n c h  O.D, c a s i n g .  A 1 2  inch**  d o u b l e  ram b lowou t  p r e v e n t e r  
and a 1 2  i n c h  bag h y d r i l  was 
f l a n g e  and  p r e s s u r e  checked  t o  1000 p s i g ,  A 12  i n c h  f l o w  s p o o l  
was mounted on t h e  bag h y d r i l  w i th  an 8 inch f low l i n e  welded t o  
it, The  8 i n c h  l i n e  ran t o  t h e  s h a l e  s h a k e r  and  mud p i t s ,  A l l  
of t h e  w e l l  head equipment would al low passage of a 12-1/4 inch  
d r i l l  b i t .  (See F igure  7, Wellhead D r i l l i n g  Configuration,)  

A 12-1/4 i n c h  h o l e  was t h e n  d r i l l e d ,  w i t h  mud, t o  a d e p t h  of 
4,232 f t ,  A t  3,280 f t ,  a bot tom h o l e  t e m p e r a t u r e  l o g  was t a k e n  
which i n d i c a t e d  a temperature  of 120°F, On complet ion of t h e  
P2-1/4 inch  hole,  t h e  9-5/8 inch  product ion cas ing  was set. The 
t o p  of  t h e  hanger  was s e t  a t  1,045 f t  and t h e  c a s i n g  s h o e  was a t  
4,182 f t ,  The cementing was done i n  one s t a g e  and d i sp laced  wi th  
water, The c a s i n g  was leak-checked  a t  a p r e s s u r e  of 1900 p s i g  
and h e l d  f o r  f i v e  minu tes ,  The  l i n e r  hange r  was p r o v i d e d  by 
Brown O i l  Tool  Company. (See  T a b l e  3 f o r  t h e  p r o d u c t i o n  c a s i n g  
t a l l y .  ) 

An 8-3/4 inch hole was t h e n  d r i l l e d  t o  a t o t a l  depth of 7,118 f t ,  
Dur ing  t h e  d r i l l i n g ,  t h e  f o r m a t i o n  took some water a t  t h e  4,380 
f t . ,  5,450 f t , ,  and  6,923 f t .  l e v e l s ,  The d r i l l i n g  r a t e  f l u c -  
t ua t ed  between 12 f t / h r  and 50 f t / h r  through t h e s e  areas, Except 
f o r  a f i v e  sack mica sweep a t  t h e  5,652 f t ,  l e v e l  and a g e l  sweep 
a t  6,443 f t ,  a l l  d r i l l i n g  be tween  4,232 f t ,  and  t h e  7,118 f t .  
t o t a l  d e p t h  was done w i t h  water. A d r i l l i n g  r e c o r d  p r o f i l e ,  
v e r s e s  time summary is provided i n  F igure  9. A d e t a i l e d  d r i l l i n g  
a c t i v i t y  summary is i n  Appendix B. 

i n s t a l l e d  on  t h e  we l l -head  c a s i n g  . 

Tempera tu re  l o g s  t a k e n  d u r i n  t h e  d r i l l i n g  i n d i c a t e d  164OF a t  
These  areas  gave 

t h e  i m p r e s s i o n  of v e r y  d i s t i n c t  g e o t h e r m a l  p r o d u c t i o n  zones.  
Ex t r eme ly  h a r d  f o r m a t i o n s  were e n c o u n t e r e d  f rom 5,626 f t ,  t o  
7,118 f t .  There were areas where t h e  d r i l l i n g  ra te  increased  b u t  
g e n e r a l l y  t h e  r a t e  was 1 2  t o  16  f t / h r ,  The c u t t i n g s  f rom t h e  
6,450 f t ,  t o  6,750 f t ,  d i d  n o t  a l l  seem t o  be  r e t u r n i n g  t o  t h e  
s u r f a c e ,  l e a d i n g  t o  t h e  s u s p i c i o n  t h a t  t h e  c u t t i n g s  were b e i n g  
t rapped i n  some cavern-type zone. 

5,490 f t , ,  6,009 f t . ,  and 1 6 1  8 F a t  6,071 f t .  

* A l l  d e p t h s  u n l e s s  o t h e r w i s e  n o t e d  a re  f rom ground l e v e l ,  
Kel ly  Bushing was 16 f t  above ground level .  

** These 12-inch sizes are nominal o i l  f i e l d  classifications of 
diameter ,  and w i l l  accept a 12-1/4" b i t .  

. 
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On December 3,  1981,  a t  0130 h o u r s , . a t  t h e  6,740 f t .  l e v e l ,  t h e  
d r i l l  b i t ,  s u b ,  and bot tom c o l l a r  were l o s t  i n  t h e  hole .  Af te r  
r e t r i e v i n g  t h e  t o o l s ,  i n spec t ion  v e r i f i e d  t h a t - t h e  shock jars  had 
sheared about  s i x  inches  above t h e  threads i n  a welded area. It  
was n o t e d  t h a t  t h e  weld c o u l d  have been d e f e c t i v e .  

After r e t r i e v i n g  t h e  t o o l s ,  t h e  w e l l  was a i r  l i f t e d  f o r  approxi- 
m a t e l y  f o u r  h o u r s  t o  see i f  any  water f l o w  c o u l d  be gene ra t ed .  
No conclus ive  informat ion  was obtained. Addit ional  in format ion  
is contained i n  s e c t i o n  5.5. 

On r e t u r n i n g  t o  t h e - 6 , 7 5 0  f t ,  l e v e l ,  80 f t  of f i l l  had t o  be  
removed from t h e  bottom of the  well. A dev ia t ion  survey taken a t  
t h i s  time i n d i c a t e d  t h e  ho le  had devia ted  4O. Deviat ions had no t  
exceeded lo u n t i l  t h e  6,610 f t .  l e v e l  when t h e  hole  was o u t  t o  2- 
1 / 2 O .  From t h e n  t o  7,012 f t .  d e v i a t i o n s  wen t  o u t  t o  60. (See 
Table  4 f o r  t h e  D e v i a t i o n  S u r v e y s  and Table  5 f o r  t h e  D r i l l  B i t  
Record. ) 

On December 6,  1981,  t h e  C i t y  of  Alamosa decided t h i s  would be 
t h e  l a s t  day of d r i l l i n g  because the  o r i g i n a l  d r i l l i n g  budget had 
been  d e p l e t e d .  D r i l l i n g  was t e r m i n a t e d  a t  1200 hours .  I t  was 
decided t o  p r e s s u r i z e  t h e  well t o  see i f  f l o w  c o u l d  be s t i m u -  
l a ted ,  The "hydro  facture" t e s t  d i d  n o t  succeed i n  s t i m u l a t i n g  
t h e  well ,  b u t  there were i n d i c a t i o n s  t h a t  a p r o d u c t i o n  zone  d i d  
e x i s t ,  The d r i l l  b i t  was r e t u r n e d  t o  7,118 f t .  and a b o u t  1 5  f t .  
of f i l l  was encountered. Demobil izat ion began and was completed 
on December 9 ,  1981. A t  t h i s  t i m e ,  t h e  w e l l  was a r t e s i a n  f l o w i n g  
approximately 2 gal/min of clear 73OF water. 

On December 21,  1981, t h e  w e l l  was st i l l  f lowing about  0.5 g a l l o n  
p e r m i n u t e , a n d i t w a s  decided t o a i r l i f t  some of  t h e  water f rom 
t h e  w e l l  t o  see i f  t h e  f l o w  c o u l d b e i n c r e a s e d .  Two s m a l l c i t y -  
owned a i r  compressors,  rated a t  approximately4200 cfm a t  1 2 5  ps i ,  
were used f o r  t h e  a i r  l i f t ,  Copper t u b i n g  one  i n c h  i n  diameter 
was inser ted  2 4 1  f t .  i n t o  t h e  w e l l .  A f t e r  1 4  h o u r s  of a i r  
l i f t i n g  and  t e s t i n g ,  t h e  f l o w  or t e m p e r a t u r e  d i d  n o t  change. A 
temperature  l o g  was then at tempted,  b u t  the  logging t o o l  encoun- 
tered a b r i d g e  a t  about t h e  5,300 f t .  l e v e l .  Repea ted  e f f o r t s  
t o  p e n e t r a t e  t h e  b r i d g e d  area were u n s u c c e s s f u l .  Also as  t h e  
t o o l  was ,worked  up and  down i n  t h e  br idged  area, more mater ia l  
seem t o  f a l l  i n ,  The maximum t e m p e r a t u r e  r e a d i n g  r e c o r d e d  was 
154OF a t  t h e  5,300 f t ,  l e v e l .  

It  was concluded t h a t  t h e  bridge may have developed during t h e  
a i r  l i f t i n g  on December 4 ,  when a head  of  400 f t  was t a k e n  o f f  
t h e  w e l l ,  Dur ing  most of t h e  t r i p s  i n  and o u t  of t h e  h o l e ,  
e s p e c i a l l y  af ter  t h e  a i r  l i f t  of December 4, t h e  c o l l a r s  and b i t  
would e x p e r i e n c e  b i n d i n g  i n  t h e  reg ion  be tween 5,200 and 5,700 
f t .  Therefore ,  it is p o s s i b l e  t h a t  br idging  was occurr ing  during 
t h e  entire d r i l l i n g  ope ra t ion  after reaching t h e  5,300 f t .  l eve l .  
Similar  cond i t ions  e x i s t e d  i n  t h e  6,500 t o  6,800 f t  region. Both 
reg ions  a lso had increased d r i l l i n g  rates and some p o s s i b l e  l o s t  
c i r c u l a t i o n ,  Information regarding l o s t  c i r c u l a t i o n  is somewhat 
s p e c u l a t i v e  because t h e  mud tanks  had t o  be con t inua l ly  f l u s h e d  

. .  

i 
h 



t o  remove t h e  d r i l l . c u t t i n g s  t h a t  had gone p a s t  t h e  shale shaker 
and could not  be handled by t h e  desanders. 

Temperature logs  taken by Energy Serv ices ,  Inc. on November 28, 
1981 and December 1, 1982 a l s o  i n d i c a t e d  an increased  tempera ture  
zone f rom t h e  5,300 t o  5,700 f t  reg ion .  The c a p a b i l i t y  of t h e  
logging equipment was only t o  6,100 f t ,  so no a d d i t i o n a l  informa- 
t i o n  c o u l d  be ga the red  c o n c e r n i n g  temperatures i n  t h e  6,500 t o  
6,800 f t  region. Examination of the d r i l l i n g  r e t u r n s ,  geological 
formations,  t empera ture  logs  and d r i l l i n g  rates i n d i c a t e d  t h a t  
t h e  p o s s i b l e  p r o d u c t i o n  r e g i o n s  were f rom 5 , 3 0 0  t o  5,700 f t  and  
from 6,500 t o  6,800 f t ,  There was no evidence of any geothermal  
r e source  from t h e  5,300 f t  l e v e l  t o  t h e  surface. 

The e n t i r e  open-hole p o r t i o n  of t h e  w e l l  was d r i l l e d  w i t h  c l e a n  
water as  t h e  d r i l l i n g  f l u  , and t y p i c a l  d r i l l i n g  f l u i d  f l o w  
ra tes  were 300 gpm or m , s u f f i c i e n t  t o  r a i se  a l l  of t h e  
c u t t i n g s  from t h e  hole. F i l l  was r a r e l y  detected after a " t r i p "  
t o  change  b i t s .  A more d e t a i l e d  e x a m i n a t i o n  of t h e  d r i l l  
c u t t i n g s  is presented  i n  Sec t ion  5 , l  and Appendix A. 

It  seemed c e r t a i n  t h a t  the 5,300 t o  5,700 f t .  depth was a produc- 
t i o n  zone of water h o t t e r  than  16S°F, How much warmer could n o t  
be predicted,  s i n c e  t h e  w e l l  n e v e r  had t h e  o p p o r t u n i t y  of pro-  
d u c i n g  f rom t h e  a q u i f e r  a t  t h a t  depth.  I t  d i d  a p p e a r ,  however ,  
t h a t  it would be necessary t o  p r o v i d e  a l i n e r  ( c a s i n g )  t h r o u g h  
t h a t  r e g i o n ,  and  do some w e l l  deve lopment  i n  o r d e r  t o  f l u s h  o u t  
t h e  c l a y s  and o t h e r  v e r y  f i n e  p a r t i c l e s  t h a t  were e n t e r i n g  t h e  
well  b o r e  from t h e  f o r m a t i o n  i n  t h a t  r eg ion .  (See Appendix C, 
Daily D r i l l i n g  Log, f o r  detailed d r i l l i n g  information,)  
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Alamosa Geothermal Project 

Well Casing Profile 

I 

$2" 3000 lb 
Gate Valve 

. 
li 

l- l- "L' 4 V  Tool 

1 94 ' 17 1/2" Hole Drilled 
'-0 1990 ft. Surface 

Casing t o  1194 ft. 
Casing is 13 3/8", K-55, 
sT&c, 68 lbs/ft. D 1045' L 9 5/8" Liner Hanger 
Brown Oil Tool 1 

50' 

12 3/8" Hole Drilled . 

Casing to 4182 ft. 
Casing is 9 5/8", K-55, 

, t o  4232 ft. Production 

BUtreSS836 lbs / f t .  
El 
c 

- 7" Liner Hanger 
Brown Oil Tool 

Drilled 
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h: 
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is 7"# .244 8R, ST&C, 
18 lbs/ft. There is 
403 ft. of Slotted and 
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. SURFACE CASING . 

TALLY I N  HOLE 

SURFACE CASING 13-3/8, K-55,ST&Ct 68 lb s / f t . ,  A R K 0  

Used 

'1. 41.09 12. 39.40 

3. 40.62 1 4 .  36.65 
4. 39.33 15. 36.33 
5. 40.43 16. 37.17 
6. 34.25 17.  37.20 
7. 36.70 18. 34.05 
8. 36.87 19. 36.02 
9. 40.20 20. n o t  used 

2. 35.65 13. 39.51 

10.  40.20 
11. 36.35 

21. 40.20 
22. 37.13 

No 20 - 36.00, not used ,  bad t h r e a d .  
No 43  - 40.74, bad th read .  
27.25 fee t  c u t  o f f .  

DV 

S u r f a c e  Cas ing  
Guide Shoe 

F l o a t  
D.V. Tool  
Cas ing  Head 

Total  

Ground level 
ount  cu t -o f f  

Kelly Bushing 

Tool set  a t  433 f t  GL 

23. 40.70 
24. 36.50 
25. 39093 
26. 36.33 
27. 36.36 '* 

28. 42.55 -. 
29. 39.90 
30. 38.00 
31. 39.10 
32. 39.10 
33. 30.35 

- 1214.37 f t .  
1.12 f t .  
1.58 f t .  
3.13 f t .  
1.12 f t .  

1221.37 ft. 
27.25 f t .  

1193.97 f t .  
1210.00 f t .  

i 

6 e a c h  centralizers i n s t a l l e d  from 433 f t  
- t o  1,045 ft ' e q u a l l y  spaced. 

T a b l e  2 S u r f a c e  Cas ing -Ta l ly  i n  Hole 
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INTERMEDIATE CASING 

TALLY I N  HOLE 

PRODUCTION CASING 9-5/8, K-55, 38 l b / f t ,  Buttress 

49. 42.05 
50.  41.98 
51. 40.46 

53.  42.21 

55 .  40.79 

57 .  41.21 

52 .  41e68 

540 41.92 

56. 39e90 

5 8 ,  42.04 
59 .  38eOO 
60.  41.60 

1. 
2 .  
3 .  
4 .  
5e 
60 
7 .  
8 .  
9e 

10 e 
11 . 
12 . 
13 e 

14 e 

15 . 
16 e 

17 e 

18 e 

19 .  
20 . 
21 . 
22 e 

23 e 

24 e 

39.59 
41 e 41 
39.54 
40.45 
40 e45 
42e03 
41.84 
41.09 
42.25 
39.94 
41.39 
42e32 
40.13 

40.90 
38 e78 

41e16 
41e52 
42.64 
37.44 
41 e 40 
39e60 
40.54 
41.37 
39 e 95 

25 e 

26 e 

27 e 

29 e 

31 e 

32 e 

33 e 

34 . 
35 e 

36 e 

37 e 

38.  
39. 
40 
41 e 

42 e 

43 . 
44 e 

45 . 
46 . 
47 e 

48 e 

28 . 
30. 

40.21 

41.99 
40 .OO 
42.25 
40.23 
39.67 

38.47 

39e56 
38.71 
39.60 
40.09 

42 .lo 
41.79 
39.65 

37 e71 

39e95 
40 e45 
40.57 
42.00 
40e06 
40 e17 
41.05 
42.04 
36e60 

61 ,  40.22 
62 ,  40.70 
63 ,  40e90 
64. 40.28 
65 ,  39e89 
66 .  40.40 
67 .  41.78 
680 39.13 

1Ae 
2Ae 

*3A. 

5A. 
6A. 

4Ae 

7Ae 
8Ae 
9Ae 

10A. 

40 e59 
41.33 
No coupl ing 
40 e34 
40 e51 
39.95 
39.60 
39.65 

42.43 
38e74 

Product ion Casing 3124e12 f t e  
Guide Shoe l e 3 0  f t e  
F l o a t  2e13 f t .  
L i n e r  Hanger 9.00 f t  

Tota l  3136e55 f t .  

Top of hanger s e t  a t  1045 f t .  

Casing hung a t  4,182 f t .  

No Centralizers. 

Torqued t o  7000 ps ig ,  

Casing n o t  used because coupl ing was missing,  *3A 

Table 3 Intermediate Cashg-Tally in Hole 
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ALAMOSA GEOTHERMAL PROJECT 

DEVIATION SURVEYS 

Date Ik&h Dtift- 
11-0 9-81 200 1/ 4 
11-09-81 396 0 
11-1 0-81 810 1/ 4 

11-11-81 1,486 1/ 4 

11-15-81 2101 - -  1/ 4 

11-16-81 2500 1/ 4 

11-16-81 3000 1/2 

11-18-81 3400 1/4 

11-20-81 3940 1 /4  
11-21-81 4 1  4 1  3/4 
11-24-81 4400 1/2 
11-27-81 4660 1 
11-27-81 490 0 3/ 4 
11-27-81 5090 3/4 
11-28-81 5270 3/ 4 
11-28-81 - -  5460 3/4 
11-28-81 5615 3/ 4 
11-2 9-81 5837 3/4 
11-29-81 6025 1 '  
11-30-81 6210 3/ 4 
12-0 1-81 6430 1/2 
12-02-81 6610 2-1/2 
12-04-81 ' 6710 , 4 
12-05-81 6792 5 
12-05-81 6888 4-3/4 
12-06-81 7012 6 

11-10-81 1120 11 4 

11-11-81 1776 11 4 

11-16-81 2300 11 4 

11-16-81 2890 11 4 

11-17-81 3193 11 4 

11-19-81 3660 11 4 

Table 4 Deviation Surveys -- 
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u m PROG RAM 

N.L. Baroid was c o n t r a c t e d  t o  supply the ' -mud f o r  t h e  d r i l . l i n g  of 
t h e  w e l l  . 
A low s o l i d s  non-d i spe r sed  mud s y s t e m  was used  t o  t h e  4 , 0 0 0  f t  
l e v e l .  T h i s  was t o  p r o v i d e  good  f i l t r a t i o n  a n d  b o r e h o l e  
s t a b i l i t y .  The r e m a i n d e r  of t h e  d r i l l i n g  t o  7,118 f t  was done  
w i t h  c l e a r  water. 

The D e x t r i d  and  D r i s p a c  were t o  e n c a p s u l a t e  t h e  sha les  and  i n -  
h i b i t  t he  mechanical s i z e  degrada t ion  so more c u t t i n g s  could be 
removed from t h e  mud w i t h  mechanical equipment. The Baroid was 

t h e  remedial work, a combination of Q u i k - G e l  and Drispac 
were u s e d  t o .  i n c r e a s e  t h e  h o l e  c l e a n i n g  c a p a b i l i t i e s ,  i n c r e a s e  
t h e  h o l e  s t a b i l i t y ,  cake t h e  w a l l s  and  c o n t r o l  f i l t r a t i o n .  
Tables  6 a n d  7 g i v e s  a c o m p l e t e  l i s t i n g  of t h e  d r i l l i n g  m u d s  
used du r ing  t h e  d r i l l i n g  and t h e  l a t e r  remedial work. 

49. _CEMENT PROG RAY 

S u r f a c e  Cas ins  

The 13-3/8 inch  surface cas ing  was cemented t o  t h e  surface from 
1,194 f t  i n  two s t a g e s .  The DV t o o l  was s e t  a t  433 f t .  The 
f i r s t  s t a g e  lead s l u r r y  was w i t h  2OOtsacks of c l a s s  "H" cemen t  
w i t h  1 2 %  D-20 G e l ,  35% D-66 S i l i c a  and  1% D-65 S u r f a c t a n t .  The 
volume o f  t h e  l ead  s l u r r y  was 510 CU. f t ,  w i t h  a d e n s i t y  of 13.1 
lb/gal. T h i s  was fol lowed by 200 sacks of class "H" w i t h  10% D- 
53 C a l  Sea l ,  35% D-66 S i l i c a ,  and 0.5% D-65 s u r f a c t a n t  T h e  
volume of t h e  t a i l  s l u r r y  was 344 cu.ft ,  w i t h  a d e n s i t y  of 15.4 
l b / g a l .  The  p l u g  was t h e n  dropped  and  t h e  cemen t  was d i s p l a c e d  
w i t h  water f o l l o w e d  by mud. The p l u g  d i d  n o t  s e a l  so p r e s s u r e  
had t o  be h e l d  on t h e  p l u g  u n t i l  t h e  cemen t  had se t .  The volume 
of t h e  t a i l  s l u r r y  was 3 4 4  cu f t  w i t h  a d e n s i t y  of 15.4 l b s /ga l .  

After o p e n i n g  t a t e r  was c i r c u l a t e d  ahead of t h e  
cement.  The s e c o n d  s i s t e d  of 200 sacks of class  "H" 
cement w i t h  12% D-20 G e l ,  35% D-66 Sil ica and 1% D-65 Surfac tan t .  
T h i s  was displaced t o  t h e  surface w i t h  water and  t h e ' D V  t o o l  
closed. The volume of t h e  second stage s l u r r y  was 510 cu f t  a t  
a d e s i t y  of 13.1 l b  /ga l .  Al though there  was open  h o l e  t o  2,006 
ft . ,  t h e  mud p r e v e n t e d  t h e  cemen t  f rom g o i n g  much below t h e  1,200 
f t  l e v e l .  Less t h a n  60 f t  of cemen t  d t o  be . d r i l l e d  below t h e  
cas ing  shoe. 

Jnterme d i a t e  C a s i n g  

The 9-5/8 inch  product ion  cas ing  as hung a t  1,045 f t  t o  a depth 
of 4,182 f t ,  and  cemen ted  i n  one  t a g e .  Mater was pumped ahead 
of t h e  c e m e n t  t o  e s t a b l i s h  c i r c u l a t i o n .  T h e  l e a d  s l u r r y  
c o n s i s t e d  of 850 sacks 'of class "H" cement w i t h  1 2 %  D-20 G e l ,  35% 
D-66 S i l i c a  and 1% D-65 S u r f a c t a n t  (a t o t a l  of 1 ,402 cu.ft. w i t h  

for  better c o n t r o l  of the d r i l l  s o l i d s .  -.v 
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a d e n s i t y  of 13.1 lb/gal.  The t a i l  s l u r r y  c o n s i s t e d  160 sacks of 
class "H" cement wi th  1 0 %  D-53 Cal-Seal and 35% D-66 S i l i c a ,  f o r  
a t o t a l  of  275 cu.ft .  a t  a d e n s i t y  of 15.4 l b / g a l .  The p l u g  was 
dropped ,  t h e  cement  d i s p l a c e d  w i t h  water and t h e  f l o a t  he ld .  
Approximately 30 b a r r e l s  of cement was c i r c u l a t e d  out,  and then  
225 b a r r e l s  of  water were c i r c u l a t e d  t o  clean up t h e  w e l l .  Ap- 
proximate ly  80 f t ,  of cement was d r i l l e d  through a t  t h e  bottom of 
t h e  ho le  before  d r i l l i n g  i n  t h e  formation s t a r t e d .  

FTELTlr BEMEDIAL WoRKesASEu 
On February 11, 1982, a Remedial T e s t  Plan and Cost E s t i m a t e  was 
p r e s e n t e d  t o  t h e  D e p a r t m e n t  o f  E n e r g y  by t h e  C i t y  of 
Alamosa/Energy Service,  I=. The purpose of t h e  p lan  was t o  u s e  
a workover r i g  and l a r g e  a i r  compressors t o  clean o u t  t h e  br idged 
reg ion  and de termine  i f  t h e  w e l l  could became a u s e f u l  geother-  
mal resource. O n  A p r i l  1 2 r  1982,  t h e  Geothermal  Remedia l  T e s t  
P l a n  R e v i s i o n  I f  was approved  by t h e  Depar tmen t  of Energy. 
Amendment A001 t o  Cooperative Agreement No. DE-FC07-81LD12259 was 
r e c e i v e d  by t h e  C i t y  of Alamosa on A p r i l  20 ,  1982. The w e e k  of  
May 1 0 ,  1982 was e s t a b l i s h e d  as- t h e  i n i t i a l  time t o  b e g i n  t h e  
w e l l  c lean-out  and  r e l a t e d  t a s k s  as d e s c r i b e d  i n  t h e  plan.  The 
w o r k  was es t ima ted  t o  take approximately 12  days. 

Al though a pump and p r o d u c t i v i t y  t e s t  were n o t  c o n s i d e r e d  as 
p a r t  of  t h e  i n i t i a l  Remedia l  qest P l a n ,  a c o n t i n g e n c y  was i n -  
cluded for  d i scuss ion  and cost  e s t i m a t i n g  purposes. A d e t a i l e d  
pump t e s t  p r o c e d u r e  was t o  be deve loped  based  on t h e  r e s u l t s  
ga thered  on t h e  i n i t i a l  t e s t ing .  

On May 18,  1982,  CRC Colorado  W e l l  S e r v i c e  Work-over R i g  No. 30 
moved on l o c a t i o n  a t  Alamosa Colorado t o  begin t h e  Remedial Work 
Phase 11. Work was scheduled f o r  a 12  hour, s i n g l e  s h i f t  day. 
On May 1 9 ,  1982,  t h e  b r i d g e d  area was t a g g e d  a t  5,239 f t  (G.L.) 
and p a r t i a l l y  removed. On May 20, t h e  br idge  was aga in  tagged a t  
t h e  same l e v e l .  A f t e r  c o n t i n u a l  d r i l l i n g  and reaming,  t o  no 
a v a i l ,  it was d e c i d e d  t o  l i f t  t h e  head  and t r y  t o  c lear  t h e  
b r i d g e d  area w i t h  a i r .  The a i r  l i f t  t o  remove t h e  b r i d g e  was n o t  
S U C C ~ S S ~ U ~ .  On May 22, a b r i d g e  was t a g g e d  a t  5,188 f t  and 
reaming cont inued through t h e  area u n t i l  1400 hours  on May 24. 
I t  was t h e n  d e c i d e d  t o  c o n t i n u e  t o  t h e  6,100 f t .  depth .  O the r  
b r i d g e d  areas were t a g g e d  f rom 5,470 f t .  t o  5,713 ft . ,  5,975 f t .  
t o  5,991 f t . ,  and  6,051 f t .  t o  6,130 f t .  t h e  f i r s t  t ime th rough ,  
b u t  o n l y  t h e  5,234 f t ,  t o  5,265 f t . ,  and 5,470 f t ,  t o  5,713 f t .  
areas were c o n t i n u a l  t r o u b l e s o m e  areas. O n  May 25, a new crew 
a r r i v e d  and t h e  d r i l l i n g  operation was p u t  on a 24-hour day. On 
May 26, a d e p t h  of 6,285 ft. was r e a c h e d  w i t h o u t  t a g g i n g  any 
a d d i t i o n a l  b r i d g e s .  I t  was d e c i d e d  a t  t h i s  t i m e  t o  h a v e  
Schlumberger a t t empt  t o  l o g  t h e  hole. 

The t r i p  o u t  of  t h e  h o l e  was s t a r t e d  and  t h e  s t r i n g  was circu- 
l a t e d  through t h e  br idged areas 

Sch lumberge r ' s  f i r s t  r u n  was 
c a l i p e r  w i th  a maximum reading 

- 
without  incident .  

t o  be s o n i c ,  n a t u r a l  gamma and  
thermometer, but  t h e  t oo l  tagged 
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t h e  b r i d g e  a g a i n  a t  a dep th  of  5 ,220  f t  and  was n o t  a b l e  t o  make  
any pene t r a t ion ,  The elapsed t i m e  between c l e a r i n g  tk;e hole  w i t h  
t h e  b i t  and  t h e  t i m e  l o g g i n g  t o o l  t ouched  t h e  b r i d g e  was f i v e  
hour s ,  A d d i t i o n a l  l o g g i n g  a t t e m p t s  were dec ided  a g a i n s t  and  
Schlumberger was released, 

, S i n c e  no a d d i t i o n a l  i n f o r m a t i o n  c o u l d  be g a i n e d  on t h e  w e l l  
u n t i l  t h e  b r i d g e d  areas c o u l d  be c o n t r o l l e d ,  i t  was decided t o  
t r y  t o  r o t a t e  t h e  s e v e n  i n c h  l i n e r  t h r o u g h  t h e  b r i d g e d  area. 
- T h i s  c o u l d  o n l y  be a c c o m p l i s h e d  i f  a r i g h t - h a n d  r o t a t i n g  l i n e r  
hanger was ava i l ab le ,  Brown O i l  Tool manufactured such a hanger, 
b u t  d e l i v e r y  from Houston, Texas would n o t  be u n t i l  June 3, I t  
was decided t o  proceed w i t h  t h i s  approach. Due t o  t h e  f r a g i l i t y  
of  t h e  Johnson Well S c r e e n ,  it c o u l d  n o t  be r o t a t e d  i n t o  t h e  
w e l l ,  Because of t h i s ,  200 f t  of a d d i t i o n a l  seven inch  l i n e r  was 
purchased t o  r e p l a c e  it, Also t h e  o r i g i n a l  l i n e r  hanging equip- 
ment  s u p p l i e d  by B a k e r l i n e  was r e t u r n e d ,  O p e r a t i o n s  were tem- 
p o r a r i l y  te rmina ted  on May 28, 

D r i l l i n g  ope ra t ions  were resumed on June 3, after r e c e i p t  of t h e  
l i n e r  hanger, The i n i t i a l  b r idge  was tagged a t  5,145 f t .  During 
t h e  shut-down, more s l u f f i n g  had occurred, Approximately 4 5  f t  
of b r idg ing  a t  fou r  d i f f e r e n t  i n t e r v a l s  were tagged-on  t h e  way t o  
t h e  6 ,188  f t  d e p t h ,  P e n e t r a t i o n  t h r o u g h  t h a t  a r e a  was 
a c c o m p l i s h e d  w i t h  minimum e f f o r t ,  F i g u r e  1 0  describes t h e  
d r i l l i n g  cond i t ions  encountered i n  t h e  zones  from 5,200 f t  t o  
7,120 f t a  

The  c a s i n g  t a g g e d t h e  b r i d g e  a t 5 , 2 3 0  f t a n d t h e p o w e r  s w i v e l  had 
t o  be i n s t a l l e d  t o  r o t a t e  t h e  c a s i n g  t h r o u g h  t h e  b r i d g e d  area, 
The hanger was set  a t  4,150 ft, Figure  11 describes t h e  depths  
of t h e  s l o t t e d  l i n e r  and  Table 8 g i v e s  t h e  t a l l y  of t h e  l i n e r  
i n s t a l l e d ,  A 5-7/8 d r i l l  b i t  was i n s t a l l e d  f o r  c leanout .  On June 
5 ,  a n o t h e r  .b r idge  was t a g g e d  a t  6 ,294  f t a  C i r c u l a t i n g  t h r o u g h  
t h i s  area was t r i e d  w i t h o u t  success, so t h e  power s w i v e l  was 
a g a i n  i n s t a l l e d ,  On J u n e  6 ,  a f t e r  1 2  h o u r s  of d r i l l i n g ,  o n l y  a 
d e p t h  of 6 , 4 3 5  f t  had been reached, ( 130 ft). A t  t h i s  t i m e ,  t h e  
budgeted funds f o r  Phase I f  had been depleted and it was decided 
t o  t e r m i n a t e  t h e  operat ion,  (See' Appendix C f o r  Remedial D r i l l i n g  
Log. 1 

A large amount of d r i l l i n g  mud was used t o  t r y  and hold t h e  hole  
open  w h i l e  r eaming  and  c a s i n g  o p e r a t i o n s  were performed, The 
de t a i l ed  mud program is described i n  s e c t i o n  4a4, The r e t u r n s  
were v e r y  heavy d u r i n g  t h e  c l e a n  o u t  and  t h e  d r i l l i n g  f l u i d  
o u t l e t  t e m p e r a t u r e  reached 1180F. From 1 4 4 5  hour s  on  J u n e  6 ,  
u n t i l 1 0 0 0  h o u r s  on J u n e  8, s e v e r a l  d i f f e r e n t  o p e r a t i o n s  were 
pe r fo rmed  t o  s t i m u l a t e  t h e  w e l l ,  A sodium hexa  meta phospha te  
was used a s  a s t r i p p i n g  a g e n t  t o  c l e a n  t h e  mud cake f rom t h e  
w e l l  walls, Extensive a i r  l i f t i n g  and format ion  p r e s s u r i z a t i o n  
f a i l e d  t o  g e n e r a t e  any flow. Section 5.5 details the a i r l i f t  
o p e r a t i o n s ,  O p e r a t i o n s  were d i s c o n t i n u e d  and r i g  down was 
completed a t  1800 hours  on June 8, 1982. 
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A t empera ture  log  was taken a t  2230 hours on June 8. The high- 
e s t  t e m p e r a t u r e  r e c o r d e d  was 190°F a t  6,294 f t .  T h i s  was t h e  
t o t a l  depth a t t a i n a b l e  w i t h  t h e  logging tool .  

4L5 PRESENT-- 
On J u n e  6,  1982,  t h e  g e o t h e r m a l  w e l l  c l eanou t  o p e r a t i o n  was 
d i s c o n t i n u e d .  A t  t h a t  time t h e  w e l l  was c lear  t o  a d e p t h  of 
6,375 f t .  Or ig ina l  t o t a l  d r i l l e d  depth was 7,118 f t .  On June 8, 
1982,  t h e  t e m p e r a t u r e  l o g '  pe r fo rmed  by Energy S e r v i c e s ,  Inc.  
i n d i c a t e d  a bot tom h o l e  water t e m p e r a t u r e  of  190°F a t  6,294 f t .  
and a water l e v e l  i n  t h e  cas ing  a t  30 f t .  

The w e l l  has  13-3/8 inch  s u r f a c e  cas ing  t o  1,194 ft., 9-5/8 inch  
product ion cas ing  t o  4,182 ft ,  and 7. inch s o l i d  and s l o t t e d  l i n e r  
t o  6,084 f t .  F igure  8 desc r ibes  t h e  t h e  w e l l  c a s ing  p r o f i l e .  The 
c a s i n g  head  h a s  two each ,  2 i n c h  NPT p o r t s  i n  t h e  ce l la r .  One 
l i n e  is capped and t h e  o t h e r  has  a p r e s s u r e  gage i n s t a l l e d .  The 
ce l l a r  i s  c o v e r e d  w i t h  a s t ee l  g r a t e .  A 12- inch ,  S e r i e s  90G, 
Model M303 Gul fco  g a t e  v a l v e  is i n s t a l l e d  on t h e  c a s i n g  (12-1/4 
i n c h  I.D.) and t h e  va lve  o p e n i n g  is c o v e r e d  w i t h  a l / l - i n c h  
p l a t e ,  both are chained and padlocked t o  prevent  removal. 



11-9-81 

11-10-81 

11-11-81 

11-12-81 

11-16-81 

11-17-81 

11-18-81 

11-19-81 

11-20-81 

11-21-81 

ALAMOSA GEOTHERMA:; A I L Y  DRILLING I.IUD REPORT 
PRODUCT ION 

SUPPLIER: 

0-119 f t .  

119-874 f t .  

874-1,588 f t .  

11588-2,000 f t .  

2,000-2,385 f t .  

2,385-21910 f t .  

21910-3,302 ft. 

3,30203,675 f t .  

3,675-31805 f t .  

31805-41007 f t .  

DRILLING PHASE I 

1I.L. BAROID 
PEW PEMFIELD 
HARV. LAUGAGER 
J O H N  YOST 

61  sacks 
3 sacks 

20 sacks 
4 sacks 
2 cans  

35 sacks 
5 sacks 

20 sacks 
1 0  sacks 

1 sacks 
1 2  sacks 

2 sacks 

125 sacks 
81 sacks 
1 3  sacks 

3 sacks 
2 sacks 
2sacks 

1 sack 
1 sack 

8 sacks 
4 sacks 
2 sacks 

- 

Table 6 D r i l l i n g  Mud Report-Phase I 
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3 sacks 
14 sacks 
18 sacks 
1 sack 

4 sacks 
28 sacks 

2 sacks 
2 sacks 

49 sacks 
4 sacks 
2 sacks 
3 sacks 

Aqua g e l  
L i m e  

Dex t r id  
Drispac 
Condet 

Dex t r id  
D r i  spac 

D e x t r i d  
Drespac 

B i  Carb 
Aq uag e 1 
Benex 

Baroid 
Aquagel 
Benex 
Dex t r id  
B i  Carb. 
C a u s t i c  

Soda 
Drispac 
L i m e  

Dextrid 
Drispac 
CC-16 

D r  ispac 
CC-16 
Dex t r id  
Condet 

D r  ispac 
Dex t r id  
Desco 
CC-16 

Bariod 
Desco 
D r i s pac 
D e s t r i d  



, -  

, I  

i 

11-30-81 t o  12-01-81 
5,78406,467 f t o  

2 sacks Soda Ash 

c.& 
Fresh Water D r i l l i n g  

5 sacks mica for sweep, 
Fresh Water D r i l l i n g .  

1 sack L i m e  
5 sacks Aquagel 
Fresh Water D r i l l i n g .  

Fresh Water D r i l l i n g  

Table 6 Dri l l ing Mud Report-Phase I 
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ALAMOSA GEOTHERMAL PROJECT 

Remedial Work Mud Report  

T h i s  is a composi te  l i s t  of t h e  d r i l l i n g  c h e m i c a l s  u sed  d u r i n g  
t h e  Remedial Phase 11. 

From May 19 t o  May 28? 1982 
Supp l i e r  - American Mud 
Mud Engineer - Jay  Goza 

5 g a l  SH1200 Liquid 
200 l b s  Petro-Flow 
500 l b s  Drispac 

9000 l b s  Red Devil G e l  
200 ' l b s  Phosphate Hex 

50 l b s  C a u s t i c  

From June 3 t o  June  8 ?  1982 
Supp l i e r  - N.L. Baroid 
Mud Engineer - Gene Di l l i shaw 

16,000 l b s  Q u i k  - G e l  
400 l b s  CC-16 
700 l b s  C e l l e x  H i  V i s c o s i t y  

Table 7 D r i l l i n g  Mud - Report-Remedial Phase I1 
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ALAMOSA GEOTHERMAL PROJECT 

Product ion Liner-Tal ly  i n  Hole 

T a l l y  i n  Hole 

Liner  7", .244, 8R ST&C, 18 l b s / f t  

17. 40.29 S o l i d  33. 40.24 S o l i d  
18. 40.25 
19, 40.27 

21. 40.13 

34. 39.66 
35. 40.28 

I 36. 40.20 
37. 39.60 

I 
S l o t t e d  

n 
I 

n 

n 
200 36086 R 

n 
II 

I 

n 
n 
n 

S o l i d  - 
R 

I 

n 
II 

I 

Top of Hanger S e t  a t  $ 4,150.00. 
Hanger Length 7.83 
To ta l  S l o t t e d  Liner  402.61 

Tota l  Casing Depth $ 6,082.70 
Total  S o l i d  Liner  . 1.522.26  

No Centralizers 

Table 8 Production Liner-Tally i n  Hole - 
35 



Li 
L# 
L ' J  

1: 
i 
& 

i; 

I ,  

L 

L: 

5200 

5234 

5265 

5470 

5713 

FT . 
FT . 
FT . 

FT . 

FT . 

- 5975 FT. 
5991 FT. - 

6375 FT. - 

7118 FT. - 

[ I  No Interferance-Drill Bit 
Did Not Require Rotation. 

1-1 Slight Interferance-Bit 
Did Not Require Rotation. 

[ m l  Bridged Area- Drill Bit 
Rotation Required. 

h y q  Heavy Bridged Area- 
Redrilling Required. 

Bridge Area to Unknown 
Depth. Not Cleaned Out 
During Remedial Work. 

Figure 10 Well Bore Conditions From 
5,200-ft. to 7,120 ft. 
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Figure 11 
Production Liner 

Profile 

Alamosa Geothermal Project 

7" Production Liner Profile 

ft. 

I l l  - 

4150 ft. Depth 

1 89 ft. of Solid ? . 

5439 ft. Depth - -  t 
8 ft. of Slotted 

5520 ft. Depth t 
2dl ft. of Solid 

5721 ft. Depth 

1 ft. Slotted 

6043 ft. Depth 

h 6084 ft. -Depth 
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JIOGGING AND BESOURCE TESTING 

521, LXTBOLOGIC JIOGGI NG 

Samples  of  t h e  d r i l l  c u t t i n g s  were t a k e n  f rom t h e  6 0  f t .  l e v e l  t o  
6,630 f t .  a t  30 f t .  i n t e r v a l s  and 15 f t  i n t e r v a l s  f rom 6,630 f t  
t o  7,118 f t .  On November 12, 1 9 8 1 ,  Rocky Mountain G e o l o g i c a l  
Engineering a r r i v e d  on l o c a t i o n  t o  monitor gas  samples, d r i l l i n g  
f l u i d s  and cu t t i ngs .  T h i s  was started a t  a depth of 2,011 f t .  

A t  t h e  complet ion of t h e  exp lo ra to ry  w e l l  d r i l l i n g ,  t h e  c u t t i n g s  
were examined  by J o n  Z e i s l o f t  of E a r t h  S c i e n c e  Lab of U U R I ,  
Richard Pearl of Colorado 'Geological Survey and Roger Stoker  of 
Energy Services ,  Inc. The informat ion  provided by these geolo- 
g i s t s  was ins t rumen ta l  i n  f i n a l i z i n g  t h e  Remedial T e s t  Plan Phase 
11, Detailed l i t h o l o g i c  logs  were provided by E a r t h  Science Lab 
of U U R I  and t h e  Colorado Geological  Survey. The Colorado r e p o r t  
w i l l  be included i n  Appendix A. 

Addit ional  on s i t e  geologica l  e x p e r t i s e  was provided during t h e  
Remedial Work by Max Dolenc and  Dennis  Goldman of EG&G Idaho ,  
Inc.  and J o n  Z e i s l o f t  of E a r t h  S c i e n c e  Lab of U U R I .  T h e i r  
observa t ions  dur ing  t h i s  ope ra t ion  were of s i g n i f i c a n t  value. 

u S E O P ~ S I C  AG LOGGXNG 
On 'completion of t h e  i n i t i a l  d r i l l i n g  of t h e  well, no commerical 
logs were t a k e n  because t h e  budgeted  f u n d s  f o r  t h e  d r i l l i n g  
program had been expended. I t  was decided t h a t  during t h e  d r i l -  
l i n g  Phase  I, i t  was more b e n e f i c i a l  t o  d r i l l  f o r  t h e  r e s o u r c e  
than t o  expend funds f o r  logging. 

On May 26, 1982, Schlumberger a r r i v e d  on l o c a t i o n  t o  perform t h e  
geophysical  logging operat ions.  The o r i g i n a l  p lan  c a l l e d  f o r  an 
a c o u s t i c  v e l o c i t y ,  r e s i s t i v i t y ,  n a t u r a l  gamma, sonic ,  compensated 
dens i ty ,  neutron source,  temperature ,  spontaneous p o t e n t i a l ,  and 
c a l i p e r  l o g s .  The f i r s t  
run  was t o  be a s o n i c ,  n a t u r a l  gamma and c a l i p e r  l o g  w i t h  a 
maximum reading thermometer, 

The l o g g i n g  t o o l  e n c o u n t e r e d  a b r i d g e d  a rea  a t  5,212 f t .  so t h e  
logging o p e r a t i o n  was aborted. The only inform,ation ga thered  was 
a 152OF t empera ture  a t  5,175 f t ,  A second logging a t t empt  on May 
27, 1982 met w i t h  t h e  same results a f t e r  encounter ing a br idge 
a t  5,220 f t .  The t e m p e r a t u r e  as  s t i l l  152OF, No f u r t h e r  
a t t e m p t s  were made t o  l o g  t h e  we1 a t  t h i s  time because of budget 
l i m i t a t i o n ;  Schlumberger was t h e r e f o r e  released. 

L 2  FRACTUR E T E S T  

On December 6, 1981 ,  d u r i n g  t h e  p r o d u c t i o n  d r i l l i n g ,  a f r a c t u r e  
t e s t  was d o n e  t o  t r y  t o  s t i m u l a t e  f l o w  i n  t h e  we l l .  T h e  
f o r m a t i o n  a c c e p t e d  a p p r o x i m a t e l y  18,000 g a l l o n s  of  water i n  7 0  
m i n u t e s  and r e t u r n e d  most  of it t o  t h e  surface.  No f l o w  was 

The l o g s  were t o  be t a k e n  i n  two runs.  



b 

5 
Lr 
I s t i m u l a t e d  w i t h  t h i s  test. A detai led d e s c r i p t i o n  of t h i s  t e s t  

is described below. 
c14 

The d r i l l  p i p e  was s e t  a t  a b o u t  4,150 f t ,  j u s t  i n s i d e  t h e  9-5/8 
casing. The h y d r i l  and p i p e  rams were c losed  and t h e  format ion  t 

I 

was p r e s s u r i z e d  t h r o u g h  t h e  k e l l y  and d r i l l  p i p e  w i t h  c l ea r  
water. T o t a l  TD depth was 7,118 f t .  

Pump Capaci ty  - .123 bbl / s t roke .  (42 bal /bbl )  

1. 

2. 

I 
I Pumped 58 s t rokes /minute  a t  1000 p s i  f o r  30 minutes.  

gal/minu t e  . ) 
Increased  t o  64 st rokes/minute  @ 1150 p s i  f o r  11 minutes. 
( 3 3 1 g a 1 / m i  nu t e , ) 

(300 

Mud i t s  r a n  o u t  of water. 30 m i n u t e s  e l a p s e d ,  P r e s s u r e  
dropped from 1150 p s i  t o  400 p s i  i n  t h a t  30 minutes. 

3. I n c r e a s e d  t o  73 s t r o k e s / m i n u t e s  @ 1350 p s i  f o r  30 m i n b t e s ,  
(377 gal/minute.) 

18,031 gal of water a t  approximate ly  60°F was pumped i n t o  t h e  
wel l  i n  71- m i n u t e s .  The  f o r m a t i o n  t o o k  t h e  water and  h e l d  
t h e  p r e s s u r e  i n  excess  of 800 psi, The p r e s s u r e  was released 
t h r o u g h  a 2 i n c h  choke  l i n e  and  700 p s i  was m a i n t a i n e d  f o r  
approximate ly  45 minutes, Another 2 inch  l i n e  was opened and 
t h e  p re s su re  dropped t o  250 psi .  After 2 hours ,  t h e  pressure 
dropped  t o  50 p s i .  T h e  p i p e  ram and h y d r i l  were opened and  
t h e  flow decreased t o  about  1/2 gpm. 

On December, 1981, an a i r  l i f t  a t  562 f t  was done i n  conjunct ion  
w i t h  t h e  f r a c t u r e  t e s t  d i s c u s s e d  i n  S e c t i o n  5.3. Another  a i r  
l i f t  was done  on December 21, 1981. N e i t h e r  a i r  l i f t  had  a n y  
s i g n i f i c a n t  effect on gene ra t ing  flow o r  developing t h e  geother-  
mal resource. 

Two l a r g e  a i r  compressors supp l i ed  by Western A i r  D r i l l i n g  were 
on l o c a t i o n  du r ing  the  Remedial Work Phase 11. An a i r  l i f t  was 
done p r i o r  t o  t h e  i n s t a l l a t i o n  of t h e  7 i n c h  l i n e r  i n  a n  e f f o r t  
t o  c lear  and  f l u s h  o u t  t h e  b r i d g e d  area. On J u n e  6, 1982, some 
p r e l i m i n a r y  hole c l ean ing  and f l u s h i n g  was done p r i o r  t o  s t a r t i n g  
a c o n t r o l l e d  a i r  l i f t .  An a i r  l i f t  was done on J u n e  6 a n d  7, 
1982, t o  e v a l u a t e  t h e  p r o d u c t i v i t y  of t h e  w e l l .  

D u r i n g t h e a i r . 1 i f t o f J u n e  6,1982, t h e  w e l l  was a i r l i f t e d  f rom 
t h e  2,000 f t  l e v e l  f o r  n e a r l y  12 hours .  The  method used was t o  
blow t h e  well d r y  and  t h e n  a l low i t  t o  r e c o v e r  f o r  20 t o  30 
minutes .  U s u a l l y  t h e  head was removed i n  1 0  t o  15 minu tes .  
However, t h e  l a s t  a i r  l i f t  was f o r  a 6 hour  p e r i o d ,  d u r i n g  
which, t h e  f low continued and f l u c t u a t e d  from 1 0 0  gpm t o  200 gpm. 

40 



The  f l o w  t h e n c o n t i n u e d t o  decrease f o r  a n o t h e r  hour  and t h e  t e s t  
was terminated.  The s p e c i f i c  product ion index was then  estimated 
t o  be a p p r o x i m a t e l y  50 f t  of drawdown p e r  g a l l o n  per  m i n u t e  of 
f l o w ,  i.e., e x t r e m e l y  poor  p r o d u c t i o n .  Deta i led  i n f o r m a t i o n  
regarding t h e  a i r  l i f t s  i s  shown below. . 

ALAMOSA GEOTHERMAL WELL 
AIR L I F T  

December 4 ,  1981 

On December 4, 1981, a 3-1/2 hour a i r  lift was run. The well  was 
cased t o  4,182 f t  and open ho le  t o  6,750 f t .  

A S u l l a i r  Compressor ,  250 p s i / 7 5 0  CFM ra ted ,  w i t h  a 2 i n c h  
f l e x i b l e  hose attached t o  t h e  4 inch  d r i l l  p ipe  was used t o  feed 
t h e  a i r  i n t o  t h e  w e l l .  The h y d r i l  was used  t o  s e a l  a round  t h e  
d r i l l  pipe. The d r i l l  p i p e  was p u t  i n  t h e  wel l  a t  1 2 0  f t  
i n t e r v a l s  and  t h e  water head was removed. The f i n a l  d e p t h  was 
562 f t .  

After r e a c h i n g  562 f t  t h e  w e l l  was blown d r y  t h ree  t imes,  as  
fol lows:  

1) After 1 0  minutes - 15 b b l s  brought t o  surface. 
2)  After 30 minutes  - 25 bbls  brought  t o  surface. 
3) a f te r  30  minutes - 22 bbls brought t o  surface. 

The s t a t i c  water l e v e l  was est imated a t  2.50 f t  below ground 
l e v e l  a f te r  each time t h e  well was blown dry. 

I t  was hoped t h a t  t h e  a i r  l i f t  would  s t i m u l a t e  t h e  w e l l  and  
d e v e l o p  some s o r t  of f low f o r  e v a l u a t i o n  purposes .  S i n c e  t h i s  
d i d  n o t  occur, no p e r t i n e n t  information was a t t a i n e d .  

-. 
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ALAMOSA GEOTHERMAL t7ELL 

December 21  and 2 2 ,  1981 
.AIR LIFT 

Equipment: 1 each 100  cfm, 125 p s i g  compressor 
1 each 7 5  cfm, 125 p s i g  compressor 

December 21, 1981, a t  8 a.m., w e l l  was f l o w i n g  n a t u r a l l y  0.5 
g a l l o n s  per  minute. Wellhead Temperature 68OF. 

09:OS After  i n s t a l l i n g  160 f t  of  1 - inch  coppe r  t u b i n g  i n t o  
w e l l ,  a s i n g l e  compresso r  ( r a t i n g  1 0 0  cfm a t  1 2 5  p s i g )  
blew t h e  w e l l  "dry" i n  5 minutes. 

.. . I n s t a l l e d  tubing t o  a depth of 2 4 1  f t  from t h e  t o p  f l a n g e  
of master g a t e  valve (about  4 f t  above ground l eve l ) .  

0 9 r 2 9 '  Bubbler  t u b e  d e p t h  measurement  gave  83 p s i g  a t  9:29 AM, 
corresponding t o  a water l e v e l  of 49 f t  (from flange).  

09:31 

10:14 

10: 42 

10:55 

Noon : 

1 3 : O O  

14:OO 

1 5 : O O  

15:17 

15:30 
16:45 

The  s i n g l e  compresso r  blew it down by 9:31 a.m., w i t h  
i n d i c a t i o n  of e f f e c t i v e  water l e v e l  b e i n g  7 5  f t  ( f rom 
f l a n g e ) .  

Measured 4.0 g a l / m i n u t e  a v e r a g e  f l o w  
pe r iod ) .  

( o v e r  - 1 m i n u t e  tine 

Measured 7.5 gal lons/minute  average f low over  1 minute time 
pe r iod ) .  

I n s t a l l e d  second compressor (about  7 5  cfm a t  125 

Measured 4.5 gal /minute  average over one minute  per iod) .  
A i r  l i n e  ca r ry ing  f low from both compressors,  and showing 
7 4  p s i g  a t  well head. 

Measured 3.0 gal /minute  over 6 minutes. 
Bubbler tube (low f low) measurement shows 53 p s i g  (water 
l e v e l  a t  119  f t ) ;  One compresso r  g i v e s  63 p s i g ;  two 
compressors 75 p s i g  a t  well head. 

2.5 gpm average over 4 minutes. 

Large compresso r  o u t  of  gas. B u b b l e r  t u b e  shows 119 f t  
drawdown. 

Flow a t  surface again, sporadic  ( w i t h  one compressor) 

Both compressors back on l i n e .  
2.5 gal /minute  over 8 minutes .  F a i r l y  c l ean  water. 

.- 
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19:oo 

19:45 

22:lO 

2.5 g a l / m i n u t e  o v e r  4 m i n u t e s .  Water l e v e l  118 f t  (53  
p s i g ) ;  62 p s i g  w i t h  o n l y  sma l l  c o m p r e s s o r ,  80  p s i g  w i t h  
both compressors. 

Decided t o  no t  waste gas  w i t h  t h e  con t inua l  a i r  l i f t ,  and 
p u l s e  a i r  l i f t  it, 

Bubbler t ube  = 74 p s i g  (water l e v e l  = 70 f t  from f l a n g e ) ,  
I n . 1 4 5  m i n u t e s  f i l l e d  48 f t  of ca s ing  = 302 g a l l o n s  
which  i s  e q u i v a l e n t  t o  2.1 g a l l o n s  p e r  m i n u t e  from an  
average l e v e l  of 94 f t  from t h e  f l a n g e )  

Shut off  compressors, 

22:13 One 

22r33 

22:40 Compressors o f f ,  

b i g  l i f t  small compressor alone - v i s u a l l y  about  300 
gpm for  about 50 seconds, S t a r t e d  both  compressors. 

Began u s u a l  s p o r a d i c  flow of about 2.5 gpm. 

TUESDAY - DECEMBER 22, 1981 , 

02:40 Bubb le r  t u b e  shows water l e v e l  i s  5 9  f t  (made a nomina l  
372 g a l l o n s  i n  240 m i n u t e s  (2.1 g a l /  minute  from a n  
average dep th 'o f  89 f t ,  

02:43 . B l e w  wi th  both compressors, about  400 gpm f o r  1.1 minutes .  

07:45 

Water l e v e l  a f te r  blowing (52 p s i g )  = 121 f t ,  

Bubbler tube  i n d i c a t e s  water l e v e l  is  59 f t .  
B l e w  w i t h  b o t h  compressors. Then found  water l e v e l  a t  
u s u a l  119 f t  (53 p s i g )  , 

(79 p s i g )  

08:05 Compressors o f f ,  

l o t 1 5  Water l e v e l  = 75 f t  (72 ), Therefore  made 277 g a l l o n s  
i n  130  m i n u t e s  = 2.1 g a l l o n s  per m i n u t e  from a v e r a g e  d e p t h  
of 97 f t ,  B l e w  down w i t h  b o t h  c o m p r e s s o r s  t o  
f t )  i n  55 seconds, Set-up f o r  tempera ture  log, 

1 1 : O O  Began t empera tu re  log. Had t h  u s u a l  t r o u b l e  of g e t t i n g  by 
t h e  c a s i n g  hanger a t  1200 f t ,  Lost weight  of t o o l  a t  1627 
meters. Repeatedly t r i e d  t o  ge t  beyond t h a t  p o i n t  (actual 
depth  5257 ft] bu t  became s t u c k ,  requir ing a d d i t i o n a l  600 
l b  of p u l l  t o  g e t  loose for a b o u t  50 meters, I t  a p p e a r e d  
t h a t  t h e  w e l l  was c o n t i n u a l l y  caving-in du r ing  a t t e m p t s  t o  
f r e e  t h e  p robe ,  Tempera tu re  a t  h e  5257 f t  l e v e l  was 
118OF. 

Wa t e r 1 ev e 1 6 1  f t  (78 p s i g ) ,  B l e w  f o r  4 8  s e c o n d s  a t  a 
v i s u a l l y  a s s e s s e d  400 gpm, Water l e v e l  a f t e r w a r d s  = 1 2 3  
f t ,  (51 PSig) .  e re fore  i t  b lew o f f  6 2 ~ 6 . 3  = 391 g a l ,  

. 
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ALAMOSA GEOTHERlrlAL WELL 
A I R  LIFT 

June 6 ,  1982 

On J u n e  6 ,  1 9 8 2 ,  a n  a i r  1 i f . t  w a s  s t a r t e d  a n d  r a n  f o r  
a p p r o x i m a t e l y  30 hour s ,  The equ ipmen t  f o r  t h e  a i r  l i f t  was 
supp l i ed  by Western A i r  D r i l l i n g  S e r v i c e  of Grand Junc t ion ,  CO, 
The equipment c o n s i s t e d  of t h e  fol lowing:  

1 each - AC-212 Atlas Copco Compressor, 1200 CFM rated. 

1 each - (2-145 CP Compressor, 750 CFM rated. 

1 each - B-14 Booster (2  s t a g e ) ,  1000 p s i  rated, 

1 each - P-51 Power Mist Pump, 

The  a i r  was f e d  from a 3 i n c h  l i n e  t o  t h e  2-7/8 i n c h  d r i l l  p i p e .  
A 5-7/8 i n c h  d r i l l  b i t  w i t h  no j e t s  was mounted on t h e  d r i l l  
p ipe ,  The well was flowing approximately 3 gpm, 

500 f t  Star ted a i r  l i f t .  B l e w  d ry  i n  8 minutes ,  
991 f t  S ta r ted  a i r  l i f t .  B l e w  dry  i n  7 minutes, 

1,474 f t  Water s t a r t e d  moving a t  3 6 0  psig. P r e s s u r e  dropped t o  
3 4 0  p s i g  and  s t a b i l i z e d  f o r  1 2  minu tes .  Then s t a r t e d  
p u l s a t i n g  and p r e s s u r e  dropped t o  220 psig.  

9,957 f t  Pressure t o  445  p s i g  and dropped t o  390 p s i g  as t h e  f low 
started, Flowed for  8 minutes.  Shu t  down f o r  20 seconds 
t o  l e t  head b u i l d .  

6,340 f t  C i r c u l a t e d  w i t h  water f o r  three hours, Lots  of mud and 
muck coning up hole.  

6 ,040  f t  Began air/water i n j e c t i o n .  
6 ,009 f t  Began air/water i n j e c t i o n ,  500 p s i g  f o r  13 minutes,  s h u t  

o f f  a i r  and pumped water o n l y  f o r  5 minu tes .  
5,948 f t  Water/air for 13 minutes. Water only  f o r  

1 0  minutes, 
5,919 f t  Water/air f o r  12  minutes. 700  p s i g  mix tu re  f lowing  a t  

about  150 gpm. 
2,000 f t  A i r  on ly ,  Pumped f o r  21 m i n u t e s  t o  850 p s i g  before  f low 

started, Head removed i n  1 4  minutes  w i t h  p r e s s u r e  sta- 
b i l i z i n g  a t  340 psig,  B l e w  for ano the r  20 minutes  w i t h  
no recovery, A i r  off  f o r  15 minutes. A i r  on. Pressure 
t o  4 5 8  p s i g  and  dropped  t o  380 p s i g  when a i r  water mix 
started blowing. Very l i t t l e  recovery, 

A i r  o f f  f o r  30 m i n u t e s ,  A i r  on. P r e s s u r e  t o  535 p s i g ,  
d ropped  t o  4 7 5  p s i g  and  s t a r t e d  f l o w i n g  d i r t y  b r o d n  
water, P r e s s u r e  dropped  t o  430 p s i g  i n  1 9  m i n u t e s  and 
flow stopped. 

A i r  o f f  for 1 2  m i n u t e s ,  A i r  on. Pressure t o  500  p s i g ,  
dropped t o  510 p s i g  a n d  s t a r t e d  f l o w i n g .  Pressure 
dropped t o  340 p s i g  i n  10  minutes  and f low stopped, 

A i r  o f f  f o r  40 m i n u t e s ,  A i r  on. Pressure t o  575 p s i g ,  

Very l i t t l e  recovery.  

500 p s i g  fo r  20 minutes,  

S h u t  off a i r .  

- 
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dropped  t o  510  p s i g  and s t a r t e d  f l o w i n g .  Pressure 
d ropped  t o  3 4 0  p s i g  and  t h e  f low was s t a b l e  a t  
a p p r o x i m a t e l y  3 0 0  gpm. The f l o w  c o n t i n u e d  f o r  a b o u t  
f i v e  h o u r s  and  t h e n  s t a r t e d  s u r g i n g  and b lowing  dark 
so l ids  f o r  another  30 minutes. The a i r  was s h u t  o f f .  

6,280 f t  Began c i r c u l a t i o n  w i t h  90°F water from 21s t  s t ree t  well. 
C i r c u l a t e d  f o r  75 m i n u t e s ,  c l o s e d  h y d r i l  and s h u t  o f f  
pump. Pressure dropped  f rom 1 0 0 0  psig t o  z e r o  i n  one  
minute .  P r e s s u r i z e d  t o  1200 p s i g  and s h u t  pump o f f .  
P re s su re  dropped t o  z e r o  immediately. 

C i r c u l a t e d  f o r  2 5  m i n u t e s  a n d  s h u t  o f f  pump. No 
a r t e s i a n  flow. End of test. 



Eight  t empera tu re  logs were taken  by Energy Se rv ices ,  Inc. from 
November 18, 1981 t o  J u n e  8, 1982, The h i g h e s t  t e m p e r a t u r e  
recorded was on June 8, 1982, which was 190 OF a t  6,294 f t ,  

The temperature logs t a k e n  on December 1, 1982 and  J u n e  8, 1982 
are t h e  most c o n s i s t a n t  i n  desc r ib ing  t h e  fo rma t ion  t empera tu re  
characteristics based on t h e  o t h e r  i n fo rma t ion  inc luded  i n  t h i s  
r epor t , 

A l i s t  o f  t h e  t e m p e r a t u r e  logs t a k e n  and  t h e  g r a p h s  i s  i n c l u d e d  
i n  t h i s  s e c t i o n ,  

Date 

11-18-81 
11-19-81 
11-21-81 
11-26-81 
11-2 8-81 
12-01-81 
12-22-81 
0 6-0 8-82' 

Depth 

3,221 f t  
3,618 f t  
4,007 f t  
4,550 f t  
5,463 f t  
6,069 f t  
5,330 f t  
6,293 f t  

Tempe r a t  u r  e 

120 OF 
* 112 OF 

147 OF 
149 OF 
163 OF 
161 OF 
116 OF 
190 OF 

i 



















WATER CHEMISTR Y 

Since t h e  w e l l  does  n o t  f ree  f low,  and cannot  produce more than a 
few ga l lons /minute  of f l u i d s ,  t h e  water q u a l i t y  is a mute ques- 
t ion.  Sampling of t h e  water dur ing  t h e  l a s t  p a r t  of t h e  a i r  l i f t  
i n  June 1982 showed a conduc t iv i ty  of approximately 2700 micro- 
mhos/cm (g iv ing  a corresponding t o t a l  d i s so lved  s o l i d s  con ten t  of 
approximately 1800 ppm). 

For comparisons, t h e  t o t a l  d i s so lved  s o l i d s  con ten t  of t h e  water 
used  i n  d r i l l i n g  ( p a r t l y  f rom t h e  2 1 s t  s t r e e t  w e l l  and  p a r t l y  
f rom t h e  r e s t  of  t h e  c i t y  water sys t em)  a v e r a g e d  600 ppm. The 
n e a r b y  a i r p o r t  w e l l ,  800 f t d e e p h a s  TDSof 2000 ppm. O t h e r  w a r m  
wells near  town (Carro l  and Gibson wells) t h a t  produce from t h e  
2,000 t o  3,000 f t  d e p t h s ,  have  TDS v a l u e s  much l o w e r ,  i n  t h e  
range of 550 ppm. 
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. .  

P r e s e n t l y  t h e  C i t y  of  Alamosa h a s  a w e l l  d r i l l e d  t o  a d e p t h  of  
7,118 ft., w i t h  1900F p l u s  temperature a t  6,294 f t ,  b u t  no usable  
product ion of water. 
t o  be u n a b l e  t o  p roduce  any s i g n i f i c a n t  amount  of f l u i d s ,  The 
d r i l l i n g  o f  t h e  w e l l o n t h e g r a v i t y l o w  i n  t h e  i n d u s t r i a l  p a r k o n  
t h e  s o u t h  edge  of t h e  C i t y  was t h e  most  d e s i r a b l e  l o c a t i o n ’ f o r  
t h e  w e l l ,  No new e v i d e n c e  h a s  p r o v i d e d  3 s p e c i f i c  d i f f e r e n t  
l o c a t i o n ,  The g r a v i t y  low which  was chosen,  i m p l i e d  a t h i c k ’  
l a y e r  of sediments  over ly ing  a down-dropped graben format ion  t h a t  
could poss ib ly  provide condui t s  t o  permi t  water t o  seep  i n t o  t h e  
h o t  fractured metamorphic basement rocks, The lack of permeabi- 
l i t y  of t h e  pene t r a t ed  format ions  i n d i c a t e s  t h a t  a r e s e r v o i r  does 
n o t  e x i s t  w i t h i n  t h i s  g raben ,  a t  l e a s t  a t  these d e p t h s  (4200  t o  , 
6300 f t ) .  

Development  of  t h e  w e l l  was a t t e m p t e d  w i t h  a f r ac tu re  t e s t ,  
s e v e r a l  a i r  l i f ts ,  and  s u r g i n g  t r e a t m e n t s  d u r i n g  t h e  a i r  l i f t s  
w i t h  no p o s i t i v e  results. Since t h e  d u r a t i o n  of t h e  t e s t i n g  was 
l i m i t e d ,  it was p o s s i b l e  t h a t  a resource o u l d  d e v e l o p  w i t h  
a d d i t i o n a l  t e s t i n g ,  b u t  t h i s  i s  p u r e l y  p e c u l a t i o n ,  The 
i n a b i l i t y  t o  perform any commerical l o g s  o t h e r  than t h e  tempera- 
ture logs ,  l i m i t e d  t h e  eva lua t ion  most ly  t o  d r i l l  c u t t i n g s  exami- 
n a t i o n ,  T h e r e f o r e  i t  was c o n c l u d e d  t h a t  t h e  w e l l  was a n  
u n s u c c e s s f u l  g e o t h e r m a l  resource and was c l a s s i f i e d  under  t h e  
use r - coup led  c o o p e r a t i v e  ag reemen t  be tween t h e  Depar tment  of 
Energy and t h e  C i t y  of Alamosa as  a 90% - 10% c o s t  share,. 

The format ions  open t o  t h e  w e l l  bore  seem 

hL2 COSTANALYSIS 
I n  A p r i l  of 1 9 8 1 ,  t h e  C i t y  of A l a m o s a ,  C o l o r a d o  a n d  t h e  
Depar tment  of Energy became p a r t i c i p a n t s  i n  a User-Coupled 
C o o p e r a t i v e  A g r e e m e n t  No. DE-FC07-81ID12259, The i n i t i a l  - 
o p e r a t i n g  p e r i o d  was f rom A p r i l  20, 1981  t o . M a r c h  1, 1982 ,  w i t h  
an estimated c o s t  of $726,800. 

Due  t o  t h e  p rob lems  e n c o u n t e r e d  d u r i n g  t h e  i n i t i a l  d r i l l i n g  
o p e r a t i o n ,  it was decided t h a t  t h e  wel l  s h o u l d  n o t  b e  abandoned 
wi thout  f u r t h e r  e f f o r t s  t o  c l ean  it up and a t t e m p t  t o  st imulate 
product ion from it, I n  A p r i l  1982, Amendment A001 was implement- 
ed t o  t h e  o r i g i n a l  agreement. The o r i g i n a l  t o t a l  funding was f o r  
$726,800 b u t  was i n c r e a s e d  t o  $989,922 by t h e  Amendment, 



A c o s t  breakdown of t h e  D r i l l i n g  P h a s e  I and t h e  Remedial  Work 
Phase I1 is as follows: 

ALAMOSA GEOTHERMAL PROJECT 
DRILLING PHASE I 

EXPENDITURES 

1. S i t e  P repa ra t ion  
2. D r i l l i n g  Rig and Rela ted  

3. Operational Fuel  
Equ i pme n t 

4. 

5. 
6. 
7. 
8 .  
9. 

10 . 
11. 
1 2  . 
13 

D i i 1 1  B i  t s /S tabil izers/  
F ish ing  Tools 

Liner  Hanger 
Cas ins/  I ns ta l la  ti on 
Cement i ng 
Logging 
Engineering Consul tan t s 

S i t e  Managers 
Well Head Equipment 
A i r  L i f t  
D r i l l i n g  Mud 
Consul t ing Se rv ices  

Total Actual  Cost  Phase I 

1. Workover R i g  
2. Logging . 

3. A i r  L i f t i n g  
4. Casing 
5. Reporting 
6. S i t e  Res tora t ion  

Remedial Work Phase 11 
Expenditures 

$ 22,927.00 
344,06 5 . 00 

31,376 000 
35,2 40 00 

17,494 000 
90,894 000 

28,190.00 
60,880.00 

112 io16 . 00 

13 ,484 000 

29.144 -00 
2,065.00 

4,000 .OO 
$7 91,77 5 . 00 

$151,698.00 
8,725.00 

12,926 00 
42,216 000 
11,221 000 

1,500.00 
~ 0 0 0 0 ~ 0 ~ 0 ~ ~ 0  

T o t a l  A c t u a l  Cost  Phase I1 $228,286.00 
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INTRODUCTION i 
Energy Services Inc. has supplied the  Colorado Geological Survey w i t h  a s e t  of Lxi~ 
d r i l l  cut t ings s t a r t i n g  a t  a depth of 2,081 f e e t ,  from the  City o f  Alamosa's 
geothermal well , f o r  which they were the consultant. Samples of the  cu t t ings  
were collected every 30 f e e t  t o  a depth of  6,630 f t ,  a t  which time cu t t ings  
were collected every 15 f t .  t o  the b o t t o m  o f  the hole a t  a depth o f  7,125 ft.  
The q u a l i t y  of these cu t t ings  ranged from excellent t o  very poor. 

Table 1, a t  the end o f  th i s  repor t ,  is  a description o f  the  s t ra t igraphy o f  t h e  
San L u i s  Valley, as defined by Dr. Richard L. B u r r o u g h s ,  o f  A d a m  S t a t e  
College, Alamosa i n  a Colo. Geol. Survey pub1 ication. T h i s  s t r a t ig raph ic  
subdivision o f  Dr. B u r r o u g h ' s  is primarily a subsurface s u b d i v i s i o n .  While Dr. 
Burrough's was able  t o  subdiv ide  the  l i t ho log ic  u n i t s  i n t o  d i sc re t e  
s t ra t igraphic  u n i t s ,  upon examination of the description o f  these units i t  is 
apparent t h a t  there  is  a h i g h  degree of interfingering. of s imi la r  sedimentary 
u n i t s ,  ash f a l l s  and flows, l i t ho log ie s  and etc.  material. Consquently i t  is 
very d i f f i cu l t  t o  recognize these  individual s t r a t ig raph ic  u n i t s  i n  d r i l l  
cuttings. For example while examining the  d r i l l  cuttings I was only able  t o  
recognize, w i t h  any degree 'of confidence, th ree  s t r a t ig raph ic  units-the Santa 
Fe Group, Vallejo Formation and the t o p  of the horst. Even then there  is some 
d o u b t  i n  my mind a t  exact ly  a t  what depth these u n i t s  were encounterd. 

The cu t t ings  were described two ways by the  author. 1 s t  a megascopic 
description was made. T h i s  descr ipt ion describes how the cutt ings look  when 
spread out on a piece o f  white paper, by th i s  method changes i n  color o r  
1 i thologic composition a re  readi ly  apparent. 2nd a microscopic examination of  
the c u t t i n g s  was made t o  accurately,  as possible,  determine t h e  color,  
lithology, shape and s i re  o f  t he  rock fragments. As the  reader will note the 
great majority of  t h e  material described i s  a mixture o f  a wide range o f  
l i thologies  and type, which  seemed t o  show up constantly. I t  is believed t h a t  
this can be explained by several means. 1) Up hole s l o u g h i n g  of previously 
d r i l l ed  material-This is  a common fea ture  noted i n  o i l  wells d r i l l e d  i n  highly 
cemented sedimentary rocks and 2 )  Recirculation of d r i l l  c u t t i n g s  t h a t  d i d  not 
s e t t l e  o u t  i n  the  mud p i t .  Most of  the material encounterd by the  d r i l l  b i t  is 
very l i g h t  weight, and if a f a i r l y  heavy d r i l l i n g  mud was being used, then i t  
could be expected t h a t  very l i t t l e  o f  t h i s  material would s e t t l e  ou t  i n  the  mud 
p i t .  . 
I would l i k e  t o  discuss several o f  my observations and conclusions. 1 )  
S ta r t ing  a t  a depth o f  4,300 f t  and occurring a t  infrequent in t e rva l s  
thereaf te r  was a deposit  t h a t  t h i s  o f f ice  was not  able t o  accurately define. 
T h i s  materizl can best be described as b e i n g  a mixture of  hematite, and what 
appeared t o  be a t  one time l i q u i d  hematite covering a l l  k i n d s  o f  rocks and 

-minerals. In some instances i t  appeared t h a t  this material was an actual 
a l t e r a t ion  product  o f  individual -mineral grains.  After looking a t  th i s  
material a number o f  times I came t o  the  conclusion t h a t  i t  is an  a l t e r a t ion  
product associated w i t h  hydrothermal ac t iv i ty .  2)  The h i g h  temperature zone 
reported by Energy Services Inc. a s  occurring a t  a depth o f  5,600 t o  5,700 f t .  
A t  a sample depth of  5,784 f e e t  there  was a d i s t i n c t  change noted i n  t he  
cutt ings.  A l o t  of clays,  which-were described as.being bentonite,  o r  having 
bentonite propert ies ,  a l o n g  w i t h  reddfsh brown si1 i c i f i e d  rock fragments were 
noted. From th i s  depth t o  the bot tom of the hole there  was a d i s t i n i c t  change L 
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i n  the  nature of the  rock. fragments. Where before they were highly. competent, 
now they are  highly clayey and when becoming wet they break down. I t  shou ld  
be pointed o u t  t h a t  this h i g h  temperature zone occurs above the  Vallejo 
formation. T h i s  is  very i m p o r t a n t ,  f o r  Dr. Burrough ' s  noted t h a t  t h e  F i s h  
Canyon-Carpenter Ridge ash f l o w  tuffs  and the 01 iogocene(?) vo lcan ic l a s i t i c s  

kJ (see Table 1) should be the  main reservoir  rocks f o r  geothermal f l u i d s  t o  t he  
.L 

f 
lu west i n  the  Monte Vista graben. He also noted tha t  <he channel sands of t he  

Vallejo f o r m a t i o n  may be considered a secondary objective for  deep geothermal 
f l u i d s .  And f i n a l l y  3)  What s t r a t ig raph ic  u n i t  d i d  the well bot tom i n ?  T h i s  
question is a p o i n t  of contention between almost everyone'who looks a t  the 
cutt ings.  The Chief of the C.G.S.'s Mineral Deposits Sec., who is a highly 
qual i f ied mineralogist ,  looked a t  the  cutt ings.  I t  was his o p i n i o n  t h a t  t he  
well bottomed i n  good fresh g ran i t i c  type rock. Yet when I looked a t ,  and 
described t h e  c u t t i n g s  I could n o t  t e l l  i f  the  material was primary g r a n i t e w  
a grani te  wash. The more I t h i n k  a b o u t  the  rock I am coming t o  the opinion t h a t  
i t  is fresh primary g r a n i t e  t h a t  had a t h i c k  weathered zone o n ' t o p .  . T h i s  i s  
based on the followi'ng: The rock fragments a re  very angular and qui te  fresh 
appearing. I t  is qu i t e  possible t h a t  . the horst  was exposed t o  subaerial  
erosion from l a t e  Cretaceous t o  ea r ly  Eocene time. D u r i n g  thfs  time a deep 
weathering zone developed on the horst .  T h i s  i s  i n  keeping w i t h  s imi la r  type 
occurrences found today on t o p  of  the Pikes Peak Granite. If this zone exis ts ,  I 

t h e n  i t  explains the absence o f  a good d r i l l i n g  time break  when the Alamosa 
well d r i l l e d  i n t o  .,this zonea I t  is qu i t e  possible t h a t  this material i s  a ' I 

sedimentary g ran i t e  wash deposit ,  w h i c h  was deposited i n  close proximity t o  the 
source area. I t  should be po in ted  o u t  t h a t  t h i s  rock could be par t  of t he  
Pre-Vallejo rock(?) u n i t  noted by Dr. Burroughs i n  the  Reserve well and the 
Mapco well approximately 20 miles t o  the n o r t h .  In tha t  case, older  rocks would 
ye t  be encountered by deeper d r i l l i n g .  The only way t o  accurately answer this 
ques t ion  is  t o  have  the  g r a n i t i c  rock fragments age dated. 

I n  closing I would l i k e  t o  ask f o r  tolerance by the reader o f  the a u t h o r s  
feeble  e f f o r t s  a t  describing the d r i l l  cutt ings.  The author i s  n o t  a. 
mineralogist ,  nor  has he done this type of  work f o r  a great number of years ,  
therefore  he is  no t  as experienced as some others who m i g h t  possibly look a t  
the cu t t ings ,  consquently he made have ade some er rors  i n  describing 
i n d i v i d u a l  'mineral s, o r  rock fragments. 

_. 
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Depth  
2081 -21 11 

2111 -2142 

2142-2173 

2 1  7 3 -2205 

2205-2236 

- 

2236-2264 

2264-2292 

2292-2327 

2327-2360 

I 
1 

CITY' OF ALAMOSA'S GEOTHERMAL WELL 
SAMPLE OESCR IPTION LOG 

by 
R i c h a r d  H. P e a r l  

Co lo rado  G e o l o g i c a l  Survey 
ci 

D e s c r i p t i o n  
Mega: Gray w i t h  some white  and red f r a g m e n t s .  
Micro:  G r a n i t i c  and vol .  sed. r o c k  f r a g m e n t s .  

C o n t a i n s  q u a r t z  and b i o t i t e .  
M i x t u r e  o f  a l o t  o f  r o c k  f r a g m e n t s  some white v e r y  

Fragments  l o o k  s t r e a m  worn. 

Mega: L a r g e  t o  s m a l l  sed. r o c k  f r a g m e n t s .  
Micro:  Gray w i t h  some white, y e l l o w  and red f r a g m e n t s .  

Derived f rom g r a n i t i c  and vol .  t e r r a i n e .  
G r a n i t e ,  q u a r t z ,  a s h ( ? )  w i t h  b i o t i t e .  

Mega: Gray  w i t h  very few o r a n g e  and white c o l o r e d  f r a g m e n t s .  

Micr.0: B lack  f i n e  g r a i n e d  dense r o c k  f r a g m e n t s .  
G r a n i t i c  r o c k  f r a g m e n t s  w i t h  and w i t h o u t  b i o t i t e .  
A l l  s e d i m e n t a r y  d e p o s i t e d .  
Some c lea r  q u a r t z  f r a g m e n t s  ( S a n d i n e ? )  

c l a y e y  w i t h  b i o t i t e  ( a s h ? )  

., Medium s ized  f r a g m e n t s .  

. Mega: Gray ,  l i g h t  g r a y ,  l a r g e  f r a g m e n t s ,  some red 
Micro: G r a n i t i c  fragments, w i t h  h i g h  amounts  o f  red m a t e r i a l .  

L a r g e  l i g h t  brown, very f i n e  g r a i n e d  f r a g m e n t  ( a s h  o r  
s a n d s t o n e ) .  

Not a s  much b i o t i t e .  

Mega: L o t s  o f  l a r s e  white f r a g m e n t s ,  some y e l l o w ,  b l a c k .  
Micro:  Very 1 i t t l e  b i o t i t e .  

F ragmen t s  rounded and weathered-sed .  o r i g i n .  
20% dark-red c o l o r  
50% C l a y e y  a s h  

Mega: G r a y i s h  c o l o r ,  f i n e  s i ze .  
Micro :  M a t e r i a l  h i g h l y  w e a t h e r e d ,  c l a y e y  

I 

Mega: Different  t e x t u r e  and color**** 
Micro: P r e d o m i n a t e l y  g r a y i s h  c o l o r ,  w i t h  some reds. 

f r a g m e n t s  a r e  fresh and a n g u l a r ,  l i k e  e a r l i e r  s amples  . 

Mega: Gray,  fresh a r igu la r  f r a g m e n t s  p a r t i a l y  g r a y i s h  i n  
c o l o r ;  

Mega: Gray., and white f r a g m e n t s ,  l o t s  of s m a l l  pieces 
Micro:  L o t s  o f  f r ee  q u a r t s ,  and s a n d i n e  

i 
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- L  2360-2390 Mega: L a r g e  g r a y  a n g u l a r  f r a g m e n t s .  
Micro: Some e x t r e m e l y  g r a y  w i t h  maroon s t r e a k s ,  c r y s t r a l l  ine  

fr .agments  ( C a r b o n a t e s ? ? )  

Mostly g r a n i t i c  rock  type f r a g m e n t s .  

Gray and white ,  l o t  o f  g r a y i s h  e x t r e m e l y  f i n e  g r a i n e d  

- Some h i g h l y  w e a t h e r e d  f r a g m e n t s  1 

i ; .  

Mega: 

Micro:  L o t s  o f  l i t t l e  f r a g m e n t s  o f  q u a r t z  and h i g h l y  
rock f r a g m e n t s  ( C a r b o n a t e s ? ? )  . 
w e a t h e r e d  f r a g m e n t s  . 

M a t e r i a l  o r i g i n a l l y  o f  a g r a n i t i c  o r  meta.  o r i g i n .  
Rounded, s e d i m e n t a r y  d e p o s i t .  

2' 2390-2420 

* 

2420-2450 Mega: L a r g e  p e r c e n t a g e  o f  l i g h t  g r a y  f r a g m e n t s .  
Micro:  S t a r t i n g  t o  d e v e l o p  some g r a y  and red f r a g m e n t s .  

Pumcite (Flow d e p o s i t )  (vo l  . g l a s s )  . 
L o t s  of S a n i d i n e .  

2450-2480 Mega: L a r g e  p e r c e n t a g e  of l i g h t  g r a y  f r a g m e n t s .  
Micro :  Pumicite, s a n d i n e ,  q u a r t z  f rom a v o l c a n i c  rock .  

L o t s  o f  g r a n i t i c  type r o c k  f r a g m e n t s .  

2480-2510 Micro:  More of the  same 
2510-2540 

* 

Micro: More of the  same. Medium t o  v e r y  c o a r s e  S i z e  f r a g .  
Mixed w i t h  g r a n i t i c  and vo l .  r o c k  f r a g m e n t s ,  
L o t s  of f i n e  g r a i n e d  banded m a t e r i a l .  

Mega: More o f  the  same 
Micro: More o f . t h e  same rock  types. I$ 2540-2570 Pumice c o n t a i n s  rock  and m i n e r a l  f r a g m e n t s .  

2570-26.00 Mega: L o t s  o f  l i g h t  g r  r agmen t s .  Covered w i t h  d r i  11 i n g  
mud . 

Micro :  T u f f  ( f i n e  g r a i n e d  m a t e r i a l  m a t r i x  w i t h  m i n e r a l  
f r a g m e n t s )  . - 

2600-2630 Micro: As above  
I; 
I '  L 2630-2660 Micro: As a b o v e -  

f '  2660-2707 M i s s i n g  
2707-27 Micro: More o f  t h e  same. 

Some b l a c k  g r a n i t i c  rock  fr merit types mixed i n .  
M o s t l y  g r a n i t i c  type r o c k  f r a g m e n t s .  

'38 

Rounded t o  

2738-2770 

2770-2800 Mega: More of the  same 
Micro:  L a r g e  p e r c e n t a g e  o f  g r a n i t i c  rock  f r a g m e n t s ,  

Q u a r t z  fragments rounded-s t ream d e p o s i t .  ' 2800-2830 Missing 
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2860-2890 

2890-2920 

2 92 0- 2 95 0 

2950-2980 

2980-3010 
- 

3010-3040 

3040-3070 

3070-3100 

3100-31 30 

3130-3160 

i Mega: More o f  the same. 
Micro :  L a r g e  p e r c e n t a g e  of g r a n i t i c  type r o c k  f r a g .  

l1 Q u a r t z  some s a n i d i n e ,  rounded.  
L a r g e  p e r c e n t a g e  o f  v o l .  a s h  m a t e r i a l .  

Sample has  an o v e r  a l l  r e d d i s h  brown c o l o r .  

Brown. 
Some g r a n i t i c  type rock  f r a g m e n t s .  

Mega: 
Micro:  Rock f r a g m e n t s  cemented l o o s e l y  w i h t  a s h  o r  s i l t .  

Mega: Dense l i g h t  g r a y  f r a g m e n t s  B R E A K  IN LITHOLOGY*** 
Micro:  Very f ine  g r a n i n e d  reddes brown m a t e r i a l  ( a s h )  w i t h  

some b i o t i t e .  
L a r g e  p e r c e n t a g e  o f  rounded g r a n i t i c  type r o c k  f r a g .  

L o t s  o f  l a r g e  g r a y  f r a g m e n t s ,  s m a l l e r  p e r c e n t a g e  o f  Mega: 

Micro :  Ex t r eme ly  f i n e  granined ( n o  shards)  m a t e r i a l  
red and yellow f r a g m e n t s .  

( s a n d  o r  a s h )  . 
Some o f  the l a r g e r  f r a g m e n t s  c o n t a i n  v o l .  m i n e r a l s  

( B i o t i t e ) .  
-- Ash f l o w  ( f a l l )  mixed w i t h  s t r e a m  d e p o s i t .  . 

c o l o r e d  f r a g m e n t s ,  some s m a l l  d a r k  col o r e d  
f r a g m e n t s  . 

! +  Mega: 

Micro: E x t r e m e l y  h a r d ,  (Shou ld  show up on d r i l l i n g  r a t e  

L o t s  o f  l i g h t  g r a y  f r a g m e n t s ,  l o t s  o f  f i n e  g r a i n e d  
L 

9 r aph  1 
Very f i n e  g r a i n e d  v o l c a n i c  m a t e r i a l  ( a s h  f l o w ) ,  

Some o f  t h e  f r a g m e n t s  c o n t a i n  rounded s a n d  g r a i n s .  
w h i c h  c o n t a i n s  m i n e r a l s .  

I- 
Mega: 
Micro:  As above.  

Missing 

L i g h t  g r a y - r e d  fne  g r a i n e d  f r a g m e n t s .  
L 

c 
t Mega: As above ,  

Micro :  Some l a r g e  d a r k  f i n e  g r a i n e d  f r a g m e n t s .  

Mega: As above.  
Micro:  G r a n i t i c  r o c k  type f r a g m e n t s  --smal 1 p e r c e n t a g e .  c 
Very poor  sampl e 
Micro: Few p i e c e s  o f  l i g h t  g r a y  vol .  rock .  

Mega: Very f ine  g r a i n e d  r e d d i s h  brown f r a g m e n t s .  BREAK. 
Micro:  White-reddish p i n k ,  f i n e  g r a i n e d  r o c k  f r a g m e n t s .  

w i t h  vol .  m i n e r a l s  ( b i o t i t e ,  etc.) .  
Very ha rd .  
Welded a sh  f l o w .  

Like. above  b u t  w i t h  more m i n e r a l s .  

c 
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3160-3190 Mega: Very ' l a r g e  white t o  reddish p i n k  f r a g m e n t s  w i t h  
m i n e r a l  s . 

Micro: As a b o v e  

M i s s i n g  
I 
kd 3190-3204 

3204-3234 Mega: L i t h o l o g i c  Break ,  l a r g e  and sma l l  b l a c k  co. lored 
f r a g m e n t s  . 

Micro: Rounded r o c k  f r a g m e n t s .  
M i x t u r e  o f  v a r i o u s .  rock type ,  p r e d o m i n e t l y  y r a n i t i c  L types, some b a s a l  ts. 

3234-32 50 

3250-3 280 Mega: Medium s i z e  d a r k  f r a g m e n t s .  

M i s s i n g 

Micro:  Almost no a s h  f l o w  f r a g m e n t s .  

- L  
1 Rounded f r a g m e n t s  o f  b a s a l t s  and o t h e r  b a s i c  types. 

3290-3320 Mega: As above .  
Micro :  M i x t u r e  o f  every t h i n g  f rom up the h o l e  a s h  f l o w ,  

d a r k  fragments, e tc .  
Mega..: White and b l  ack  c o l o r e d  f r a g m e n t s  . I 

Micro:  M i x t u r e  o f  e x t r u s i v e  and v o l .  r o c k  t y p e  f r a g m e n t s .  
I u 3320-3350 - 1  

3350-3380 Mi s.s i ng 

3380-3410 

34 10-34.40 

- Mega: Lot  o f  brown c o l o r e d  f r a g m e n t s  w i t h  white and b l a c k .  
Micro :  As *above.  

Mega: L a r g e  p r e c e n t a g e  o f  rounded d a r k  f i ne  g r a i n e d  

Micro:  S t r e a m  d e p o s i t  c o n s i s t i n g  m o s t l y  o f  a wide v a r i e t y  o f  
f r a g m e n t s  w i t h  some 1 i g h t  c o l o r e d  f r a g m e n t s .  

e x t r u s i v e  and granitdc r o c k  types. 

e p i d o t e )  . One f r a g m e n t s  has g r e e n  m i n e r a l  
ove rg rowth  on edge  of f r agmen t .  

Some f r a g m e n t s  have  g r e e n  mine ra l  (no  s t ructure  , 

Some of t he  f e l d s p a r s  cry 

3440-3470 Mega: High p r e c e n t a g e  o f  b l a c k - r e d  c o l o r e d  f r a g m e n t s .  

- 
a1 s a re  h i g h l y  \ /eathered.  

Micro:  V e s i c u l a r  b a s a l t ,  w i t h  g r e e n  m i n e r a l  ove rg rowths  

Mega: 
Micro: Mostly sma l l  pieces o f  everythi g from up the h o l e .  

i n  holes. 

tu 3470-3500 L i t h o l o g i c  Change*** Dark b l a c k  c o l o r e d  f r a g m e n t s .  

F r e e  b i o t i t e ,  q u a r t z ,  s a n i d i n e ,  a l l  k i n d s . o f  r o c k  types. 

3500-3530 Mega: Small  pieces o f  d a r k  c o l o r e d  rock  f r a g m e n t s .  Some 
l a r g e  d a r k  b l a c k  f r a g m e n t s .  

Micro:  Looks l i k e  ground up b a s a l t  f low.  

Mega: Some l a r g e  white and b l a c k  f ragm 

Micro:.  As a b o v c ' w i t h  e v e r y t h i n g  from up t h e  h o l e .  

t s  i n  m o s t l y  sma l l  
I .  

3530-3560 
. d a r k  c o l o r e d  p a r t i c l e s .  i 
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3560-3590 

3590-3620 

3620-3650 

3650-3680 

3680-3710 

3710-3740 

3740-3770 

3770-3800 - 

3800-3830 

3830-3860 

3860-90 

3890-3920 

3 920-3 950 
I 
1 - 3940-3980 

I 3 980-40 10 

Mega: M o s t l y  s m a l l  t o  very fin'e pieces o f  b l a c k  rock  

Mic ro :  S t r e a m  d e p o s i t  c o n s i s t i n g  o f  uncemented s i l t y  c l a y s ,  
f r a g m e n t s .  

sand  s i z e  m a t e r i a l .  q u a r t z ,  f e l d s p a r s ,  
some b i o t i t e ,  o b s i d a n ,  e tc .  

Very u n s p e c t a c u l a r .  

Mega: L o t s  o f  reddish bro.wn f r a g m e n t s  w i t h  b l a c k  

Micro :  Reddish  very f ine  g r a i n e d  e x t r u s i v e  m a t e r i a l  w i t h  
f r a g m e n t s  . 
b i o t i t e  and q u a r t z .  Could be the bake  zone  of  a 
f l o w ,  very ha rd .  

Mega: L a r g e  b l a c k  f i n e  g r a i n e d  f r a g m e n t s .  
Micro:  R e a l l y  r e d d i s h  brown f ine  g r a i n e d  b a s a l t ( ? )  w i t h  

b i o t i t e  (very f i n e  g r a i n e d )  p a r t i c l e s .  

Mega: S e d i m e n t a r y  d e p o s i t  ( rounded  f r a g m e n t s )  p r i m a r i l y  
e x t r u s i v e  v o l .  r o c k  f r a g m e n t s .  

Micro:  Sed.  d e p o s i t  c o n s i s t i n g  p r i m a r i l y  o f  v o l .  r o c k  types 
( f i n e  g r a i n e d )  + q u a r t z .  

Mega: M o s t l y  smal 1 b l a c k  f r a g m e n t s .  
Micro :  S e d i m e n t a r y  depos i t  c o n s i s t i n g  o f  a wide v a r i e t y  o f  

vol .  r o c k  f r a g .  and m i n e r a l s -  
No d e f i n i t i v e  d e s c r i p t i o n  p o s s i b l e .  

Mega: Small  t o  l a r g e  s i ze  b l a c k  r o c k  f r a g m e n t s .  
Micro:  Lava f l o w ( ? ) .  L o t s  of  b a s a l t  f r a g m e n t s .  

Samples c o v e r e d  w i t h  d r i l l i n g  mud,  Very h a r d  t o  
describe.  P r o b a b l y  a sed. d e p o s i t .  

Mega: Small  t o  l a r g e  s i z e  b l a c k  rock  f r a g m e n t s .  
Micro :  Noth ing  s p e c i a l ,  M i x t u r e  o f  a l o t  o f  r o c k  f r a g m e n t s  

Basal t s  and e x t r u s i v e  types .  
and m i n e r a l  s. 

Missing 

Mega: As above .  
Micro :  E p i d o t e  r i c h  f r a g m e n t s .  

Mega: M i x t u r e  o f  many e x t r u s i v e  r o c k  f r a g m e n t s  and minerals.' 
Micro :  L o t s  o f  ep ido te  r ich r o c k s .  

Sedimentary depos i t  . 
As above  

More o f  same w i t h  some b a s a l t  f r a g m e n t s .  

More o f  same,  s m a l l  r o c k  f r a g m e n t s  and m i n e r a l s - - j u n k  

As above  
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4010-4040 

4040-?? 

4100-4130 

4130-4 160 

i 
d j  

I 

L 
4160-41 90 

L 
41 90-4270 

I 4270-4300 

4300-4330 LI 
4330-4 36 0 L 

1 4360-4390 

L 

As above  p l u s  a l o t  o f  white  pumice, l i k e  b e f o r e  

As above  

A s  above  p l u s  l o t  a white v o l .  g l a s s  (pumice?) .  

Mega: 

Micro :  As above  

Mega: Lot  o f  wood chips. 
Micro :  As a b o v e  w i t h  l a r g e  amount o f  b l a c k  b a s a l t  f r a g m e n t s .  

Missing 

Mega: Smal 1 f r a g m e n t s .  
Micro:  Wide a s s o r t m e n t  o f  e x t r u s i v e  r o c k s  'and m i n e r a l s -  

Lot  o f  sma l l  b l a c k  f r a g m e n t s  w i t h  s e v e r a l  l a r g e  whi te  
pumice f r a g m e n t s  . 

. 
b a s a l t  and pumice, q u a r t z ,  s a n i d i n e ,  e p i d o t e .  

H i g h  p e r c e n t a g e  o f  e p i d o t e .  

F i n e  t o  medium s i z e  f r a g m e n t s .  Mega.: 
Micro :  As above  w i t h  a l o t  o f  reddish c o l o r e d  f r a g m e n t s .  

Mega: Color and t e x t u r e  a s  above.  
Micro :  Red m a t e r i a l  is  h e m a t i t e  c o v e r i n g  on b i o t i t e .  

.Mega: C o l o r  an t e x t u r e .  as above .  
Micro: Lot  o f  r e d d i s h  c o l o r e d  m a t e r i a l o - ? ?  

O r i g i n -  May be a hydro the rma l  a1 t e r a t i o n  p r o d u c t .  
Magne t i c  . 

Looks l i k e  t b i o t i t e  is  b e i n g  a l t e r e d .  

Some wood f r a g m e n t s  

4390-4420 - Mega: C o l o r  and t e x t u r e  as above.  
Micro: Rock f r a g m e n t s  as above.  li 

4420-4441 Missing 

444 1 -44 7 3 
* '  

Mega: 
Micro :  B a s a l t  f l o w ?  

Fine t o  medium s i ze ,  g r a y i s h  white f r a g m e n t s .  

Wi th  rock f r a g m e n t s  l i k e  above.  

44 7 3 -4 504 M i s s i n g  
I,' 

4504-4536 Mega: F i n e  s i z e  f r a g m e n t s .  

' i  4535-4561 1Yega: Fine sand  s ize  f r a g m e n t s .  L -  Micro: E x t r u s i v e  rock  f r a g m e n t s .  

L 4561-4593 

Micro:  As a b o v e  f r a g m e n t s .  

M i x t u r e  o f  above.  

Fine sand  s i z e ,  Lot o f  white f r a g m e n t s .  Mega: 
Micro:  Fragments  w i t h  q .uar tz  and s a n i d i n e  m i n e r a l s -  

ij 
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4593-4625 

46 2 5 -4650 

4650-4680 

4680-4710 

4710-4730 

47 30-47 56 

47 56-4786 

4786-4818 

4ai8-4849 

48 4 9 -488 1 

4881-4912 - 

49 12-4 944 

4944-4975 

4975-5007 

5007-5037 

IYega: Fine sand  s i z e  f r a g m e n t s .  No l a r g e  f r a g m e n t s .  
Micro :  As above  w i t h  a l o t  o f  e p i d o t e ,  q u a r t z ,  b i o t i t e ,  

and basa l t .  

Mega: Fine sand  s i z e  no l a r g e  f r a g m e n t s .  
Macro: Reddish c r y s t a l l i n e  rock  f r a g m e n t s  w i t h  b i o t i t e  

c r y s t a l s ,  e p i d o t e  and q u a r t z .  

Mega: As above  c o l o r  and t e x t u r e .  
Micro :  As above  r o c k  l i t h o l o g y .  

Mega: Fine s a n d  s i z e  p a r t i c l e .  No reddish m a t e r i a l .  
Micro:  S e d i m e n t a r y  d e p o s i t  w i t h  basic  vol . r o c k  f r a g m e n t s ,  

white pumice f r a g m e n t s .  

Mega: As a b o v e  c o l o r  and t e x t u r e .  
Micro :  As above  r o c k  l i t h o l o g y .  

M i s s i n g  z 

Mega: Fine s a n d  s i z e  m a t e r i a l ,  no l a r g e  f r a g m e n t s .  Dark and 

Micro :  L i t h o l o g y  a s  above.  
l i g h t  and g r a y  f r a g m e n t s .  

Mega: C o l o r  and t e x t u r e  a s  above.  
Micro :  L i t h o l o g y  a s  above.  

Hega: C o l o r  and t e x t u r e  a s  above.  
Micro:  L i t h o l o g y  a s  above?  S e d i m e n t a r y  d e p o s i t .  

Mega: C o l o r  and t e x t u r e  a s  above. 
Micro :  L i t h o l o g y  a s  above.  M i x t u r e  o f  a l o t  o f  d i f f e r e n t  

r o c k  types.  

Mega: C o l o r  2nd t e x t u r e  a s  above.  
Micro:  L i t h o l o g y  a s  above.  M i x t u r e  o f  a l o t  o f  d i f f e r e n t  

r o c k  types. 

Mega: C o l o r  and t e x t u r e  a s  above.  
Micro :  L i t h o l o g y  a s  above.  Mixture o f  a l o t  o f  d i f f e r e n t  

r o c k  types .  

Mega: C o l o r  a n d . t e x t u r e  a s  above.  
Micro:  L i t h o l o g y  a s  above .  M i x t u r e  of  a l o t  o f  d i f f e ren t  

- r o c k  types. 

Mega: C o l o r ’ a n d  t e x t u r e  a s  above .  
Micro :  L i t h o l o g y :  E p i d o t e ,  b a s a l t ,  b i o t i t e ,  q u a r t z ,  

s a n i d i n e ,  pumice. 

Mega: 
Micro: L i t h o l o g y :  Wide v a r i e t y  o f  rock  types,  p r e d o m i n a t e l y  

Fine t o  medium s i z e  f r a g m e n t s .  

v o l c a n i c  o r i g i n  ( A s h ,  b a s a l t ) ,  very l i t t l e  e p i d o t e .  
All p a r t i c l e  a n g u l a r  t o  subrounded i n  s h a p e .  

f ‘  
i 
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503 7 -5068 I L 
L d  

5068-5099 

i4 
5100-5130 

L 

Mega: Fine t o  medium s i z e  f r a g m e n t s .  
Micro :  L i g h t  c o l o r e d  v o l .  r o c k  fragments, l o t s  of - s a n i d i n e  and q u a r t z .  

Some b a s i c  v o l .  rock  types.  

Mega: F i n e  t o  medium s i ze  b l a c k  p a r t i c l e .  
Miscro: L i t h o l o g y :  Mixture o f  v o l .  a s h ,  e x t r u s i v e  

types . 
Angula r  t o  subrounded 

Mega: F i n e  g r a i n e d  r o c k  f r a g m e n t s  
Micro :  E x t r u s i v e  vol . r o c k  f r a g m e n t s ,  m o s t l y  7 i g h  

c o l o r e d  types. 
A n g u l a r  t o  subrounded.  

rock  

id 5130-5160 Mega: Fine g r a i n e d  s i t e  p a r t i c l e s .  

L o t s  o f  q u a r t z  and s a n i d i n e .  L . Angula r  t o  sub rounded  

5160-51 90. Mega: Fine g r a i n e d  s i z e  p a r t i c l e s .  

Micro: E x t r u s i v e  vol .  r o c k  t y p e s ,  mostly l i g h t  c o l o r e d .  

Micro: L o t s  of  hematite s t a i n i n g .  E x t r u s i v e  vol . ' r o c k  
types ( b l a c k  and white c o l o r e d ) ,  s a n i d i n e  

D i s t inc t ly  different  t h a n  above  e s p e c i a l l y  the  q u a r t z .  

f ine  t o  medium sized p a r t i c l e s  w/ some white f r a g .  

and red q u a r t z .  
c 
61 A n g u l a r  t o  subrounded.  

5190-5220 Meya: 
Micro :  As above.  

1 5220-5250 . 
I: 5250-5280 

I 5280-5310 

Mega: 
Micro:  M o s t l y  white t o  b l a c k  v o l .  mat 

Mega: 

Fine t o  medium s i z e  pa r t i c l e .  
. r edd i sh  f i ne  g r a i n e d  r o c k  f r a g m e n t s .  - 

Fine t o  medium s i z e ,  with some red f i n e  s i ze  f r a g m e n t s  
d i s  i r o n  s t a i n i n g .  S i m i l a r  h e m a t i t e  ( h y d r o t h e r m a l  

a1 t e r a t i  on p r o d u c t ? ? )  as above.  

Mega:. Fine t o  medium s i t e .  G e t t i n g  l i g h t e r  c o l o r e d  
Micro:  L o t s  o f  green r o c k  f r a g m e n t s  White, very f ine  

g r a i n e d  v o l c a n i c  ( a l m o s t  q u a r t z i t e ) .  
I r a n  s t a i n e d  f r a g m e n t s .  
Some r e d d i s h  c red g r a n i t i c  rock t y p e s .  

litj 

5310-5340 Mega: Fine. t o  medium ze. S a l t  and p e p p e r  c o l o r ,  much 
1 i g h t e r  t h a n  b e f o r e .  

Some r e d d i s h  m a t e r i a l .  
White very P i n e  1 ( a s h  f l o w )  a n g u l a r  

h 
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5340-5370 

5370-5400 

Mega: Fine t o  medium s i z e  f r a g m e n t s .  Sal t a'nd p e p p e r  c o l o r  
Micro: White F i n e  g r a i n e d  m a t r i x  r o c k  f r a g m e n t s  w i t h  some L 

t 
b l a c k  b i o t i t e .  

Some e p i d o t e  r i c h  rock  f r a g m e n t s .  

Some i r o n  s t a i n e d  f r a g m e n t s .  
Some s a n i d i n e ,  q u a r t z ,  and b a s a l t  r o c k  f r a g m e n t s .  I' 

Mega: L i g h t  g r a y  c o l o r e d ,  f i ne  t o  medium s i z e  f r a g m e n t s .  
Micro:  Al l  most a l l  very f ine  g r a i n e d  white rock f r a g m e n t s .  

Some f r e e  q u a r t z ,  s a n i d i n e  m i n e r a l s .  
Angu la r  t o  s u b r o u n d e d ,  f a c e s  do n o t  l o o k  fresh. 

5400-5430 

5430-5460 

8 

5460-5490 

5490-5520 

5520-5550 

5550-5580 

5580-5610 

5610-5640 

Mega: F i n e  t o  medium s ize ,  l i g h t  g r a y  f r a g m e n t s .  
Micro:  As above ,  w i t h  some p i n k i s h  g r a n i t i c  r o c k  type f r a g s .  

Nega: Fine t o  medium size b l a c k  and white f r a g m e n t s .  
Micro:  White m a t e r i a l - e x t r u s i v e  v o l c a n i c  rock types and 

m i n e r a l s  ( q u a r t z  and s a n i d i n e )  
B1 a c k  f r a g m e n t s  : b a s a l  t 
All rounded t o  sub rounded .  

t. 
L 
b 
c Mega: 

Mic.ro: Dark c o l o r e d  m a t e r i a l  c o n t a i n s  a h i g h  p e r c e n t a g e  o f  
Fine t o  medium s i z e ,  b l a c k  w i t h  some white f r a g m e n t s .  

Dark brown rock f r a g m e n t s  w h i c h  a r e  h i g h l y  s i l i c i f i e d  

White m a t e r i a l  : a s  above  

e p i d o t e ,  b a s a l t  and tou rma l  ine c r y s t a l s .  

l o o k  o l d e r  r *  
L 

Mega: C o l o r  and t e x t u r e  a s  above.  
Micro :  White e x t r u s i v e  g l a s s y  v o l c a n i c  r o c k s .  c o n t a i n s  

A n g u l a r  t o  s u b a n g u l o r .  q u a r t z  and s a n i ' d i n e .  

Mega: Fine t o  medium g r a i n e d  white f r a g m e n t s  w i t h  some 
l a r g e r  black f r a g m e n t s .  

Micro:  W h i t e - g l a s s y  v o l c a n i c '  r o c k  f r a g m e n t s .  

very compe ten t .  
Dark c o l o r e d -  r e d d i s h  brown h i g h l y  s i 1  i c i f i e d ,  n o t  

Mega: Much c o a r s e r  t h a n  above ,  White w i t h  a l o t  o f  d a r k  f r a g  
Micro :  As above  

Mega: F i n e  t o  medium g r a i n e d ,  d a r k  c o l o r e d  
Micro :  Lot  o f  rusty,  r e d d i s h  m a t e r i a l  s e e n  up  the h o l e  

Believe t h a t  i t  is a hydro the rma l  a l t e r a t i o n  
p r o d u c t .  

L 

1 
I 

Dark rock :  very f i n e  g r a i n e d  m a t r i x  w i t h  epidote .  F 
rounded t o  subangul  a r  L 

White r o c k  f t a g :  As above ,  g l a s s y  

Mega: Fine t o  medium g r a i n e d ,  b l a c k  f r a g m e n t s ,  w i t h  some 
white and red - f r agmen t s .  

b i o t i t e  and o t h e r  d a r k  m i n e r a l s .  

Micro:  Lot  o f  r edd i sh  m a t e r i a l ,  ( h y d r o t h e r m a l  a l t e r a t i o n ? )  
Dark rock  f r a g m e n t s :  as above ,  some f r a g m e n t s  c o n t a i n  

White c o l o r e d  f r a g m e n t s :  As above.  L 
L 
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5640-5670. Mega: C o l o r  and t e x t u r e - - a s  above 
M i c r o :  Not much r u s t y  c o l o r e d  m a t e r i a l *  

t 

M o s t l y  r e d d i s h  brobin, h i g h l y  s i 1  i c i f i e d ,  e x t r e m e l y  i 

L' f i n e  g r a i n e d  f ragments.  L o t  o f  e x t r u s i v e  s h i n e y  f i n e  g.ranined b l a c k  f ragmen ts  
( b a s a l  t?) 

5670-5700 Mega: C o l o r  and t e x t u r e  as above, no r e d  c o l o r e d  f ragments.  
M i c r o :  M o s t l y  d a r k  ( b l a c k  and d a r k  Ereen)  e x t r e m e l y  f i n e  

g r a i n e d  s i 7  i c i f i e d  f ragmen ts  ( b a s a l t ? )  
White c o l o r e d  f ragmen ts  : as above. 
Reddish brown f ragmen ts  have dropped ou t .  

5700-5730 Mega: F i n e  t o  in ium, d a r k  c o l o r e d  fragments,  w i t h  some 
w h i t e  c o l  o red  f ragmen ts  

h i  g h l  y c l  ayey. 
B a s a l t  f ragments.  
A m i x t u r e  o f  above. 

M i c r o :  When d a r k  c o l o r e d  m a t e r i a l  g e t s  wet i t  b reaks  down 

5730-5760 Mega: B l a c k  and w h i t e  f ragments w i t h  c o a r s e r  t e x t u r e .  

5760-5784 . M i s s i n g  

5784-5815 

M i c r o :  M i x t u r e  of w h i t e ,  brown, and b l a c k  f ragmen ts  as above 

Mega: T e x t u r e  and c o l o r  as above ****ZONE WITH HIGH TEMP.*** 
M i c r o :  Severa l  l a r g e  angu la r ,  f i n e  g r a n i e d  f ragments,  v e r y  

L o t s  o f  r e d d i s h  brown s i l i c i f i e d  r o c k  f ragments.  
s o f t  m a t e r i  a1 - b e n t o n i t e ? ?  

581 5-584 7 

5845-5877 

Mega: 
M i c r o :  As above, ash and b a s a l t ,  

White and b l a c k ,  f i n e  t o  medium s i z e d  f ragments.  

Very few brown r o c k  fragments. 

Mega: Whi te  and b l a c k  f ragments.  
M i c r o :  GIhite f r a g m e n t s - - e x t r u s i v e  v o l  . r o c k s ,  q u a r t z ,  

s a n i  d i n e  
B l a c k  f r a g m e n t s - - b i o t i t e ,  e p i d o t e  g r c e n ' m i n c r a l s .  
All  rounded t o  subrounded 
Reddish brown f ragmen ts  a r e  d e f i n i t e l y  sed imen ta ry  

i n  o r i g i n .  

5877-5909 Mega: Coarse g ra ined ,  m o s t l y  b 
M i c r o :  B l a c k  f ragments c o n t a i n  l i g h t  green m i n e r a l s ,  a l l  

Mega:. M o s t l y  b l a c k  f ragmen ts  wi th 
M i c r o :  Gray f ragments--as above 

k w i t h  some w h i t e  frag. 
* 

e large gray frag, 
5909-5940 

Dark c o l o r e d  f r a g m e n t s - c o n t a i n  green m i n e r a l s  
All  rounded t o  subangu la r  

Appendix A _-Pg. 13 
72 



5940-5972 

5972-6003 

6003-6033 

6030-6060 

6060-6090 

6090-6120 

6120-6 150 

6150-6 180 

6180-6210 

b Mega: L i g h t  c o l o r e d ,  c o a r s e  s i z e  f r a g m e n t s .  Lot  o f  rus ty  
c o l o r e d  m a t e r i a l  . 

Micro:  White r o c k  f r a g m e n t s - - f i n e  g r a i n e d  e x t r u s i v e  types 
Dark c o l o r e d  f r a g m e n t s - v e r y  cl ayey ,  when wetted 

i t  b r e a k s  down i n t o  a . v e r y  s l ick  clay.  
C layey  l i g h t  .greenish f l a k e s  ( b e n t o n i t e ? ? )  

C o l o r  due  t o  d r i l l  i n g  mud 

Black  r o c k  f r a g m e n t s - - ( F e l d s p a r s  b e i n g  a1 t e r e d ? ? )  

f 
< * I .  

L 
Mega: L i g h t  g r a y  c o l o r ,  v e r y  c o a r s e  s i zed  

Micro :  Lot  o f  white e x t r u s i v e  rock  f r a g m e n t s .  

Mega: S a l t  and pepper c o l o r ,  f i n e  t o  medium s i z e  w i t h  some 
1 a r g e  si t e  f r a g m e n t s  

Micro :  As above ,  E x t r u s i v e  v o l .  r o c k  and d a r k  c o l o r e d  r o c k s  
w i t h  a l o t  o f  green m i n e r a l s  ( n o t  e p i d o t e ) ,  p l u s  
q u a r t z .  

a1 tered m i n e r a l  s . 
some l a r g e  s i ze  o n e s ,  l o t s  of r u s t y  c o l o r e d  rn 
m a t e r i  a1 

Oark c o l o r e d  f r a g .  a p p e a r  very c o m p t e n t ,  ye t  when 
a r e  h i g h l y  a l t e r e d .  

Reddish brown t o  b l a c k  c o l o r e d  f r a g m e n t s .  

Lot  o f  b e n t o n i t e .  
Reddish  f i n e  g r a i n e d  rock  f r a g m e n t s  w i t h  h i g h l y  

Mega: M o s t l y  d a r k  c o l o r e d ,  medium s i z e  f r a g m e n t s  w i t h  some 

Micro :  Rock f r a g .  when wetted a b s o r b  w a t e r  and breakdown. 

Mega: S a l t  and p e p p e r ,  w i t h  a l o t  o f  reddish c o l o r e d  f r a g .  

Micro :  Lot o f  white e x t r u s i v e  v o l .  r o c k s  t h a t  c o n t a i n  some 
medium t o  f i n e  g r a i n e d  i n  s i z e .  

q u a r t z ,  s a n i d i n e  and b i o t i t e  

w i t h  a1 tered m i n e r a l  s. 
Some d a r k  c o l o r e d  f r a g m e n t s  ( r ed  and b l a c k )  a s  above  

Some f i n e  g r a i n e d  g r e e n i s h  c o l o r e d  c lays .  
Lo t s  of w e a t h e r e d  m a t e r i  a1 . 

L 
f 
c 
t 
P 
c 
c 
t 

Mega: S a l t  and pepper ( m o s t l y  d a r k  c o l o r e d )  w i t h  a l o t  o f  
red. ,  f i n e  t o  medium g r a i n e d  i n  s ize.  

Micro :  As above  

Mega: M o s t l y  d a r k  c o l o r e d  medium t o  f ine  g r a i n e d  f r a g .  
Micro :  As above  

Mega: S a l t  and pepper c o l o r ,  f i n e  t o  medium g r a i n e d  in s i t e  
Micro: As above ,  a m i x t u r e  o f  e v e r y t h i n g  e l se ,  c l a y s ,  

c 
L 
t 
I 

v o l c a n i c s ,  b a s a l  t s ,  etc.  

f i n e  t o  medium g r a i n e d ,  l o t  o f  red c o l o r e d  f r a g .  

p e r c e n t a g e  o f  green cl ay. 

Mega: S a l t  and pepper c o l o r e  w i t h  a l o t  o f  g r e e n  f l a k e s  

Micro :  Dark c o l o r e d  f r a g . - l i k e  b e f o r e  b u t  a much h i g h e r  

W h i t e - - e x t r u s i v e  vol  r o c k  f r a g m e n t s .  
L ?  

i, 
h 
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b 
6210-6240 

i 
bJ 

6240-6270 

6270-6300 

630 0-6 33 0 

6330-6360 

6360-63 90 

6390-6420 

6420-6450 

Mega: Fine t o  medium s i z e  d.ark c o l o r e d  f r a g m e n t s  w i t h  some 

Micro:  Dark c o l o r e d  f r a g m e n t s  l o o k  o l d .  
1 a r y e r  g r e e n  f l  a k e s .  

M i x t u r e - Q f  a l l  rock  types e n c o u n t e r e d  u p  t h e  h o l e .  

Mega: Fine t o  medium s i z e  d a r k  c o l o r e d  f r a g m e n t s .  
Micro :  M o s t l y  d a r k  c o l o r e d  f r a g m e n t s  w h i c h  c o n t a i n  a l o t  o f  

Fragments  a r e  a n g u l a r  t o  subrounded i n  shape .  
green m i n e r a l  s. 

Mega: 

Micro :  As above .  

Mega: T e x t u r e  and c o l o r  a s  above.  
Micro :  As above ,  l o t  o f  g r e e n  m i n e r a l s .  

Mega: T e x t u r e  and c o l o r  a s  above.  
Micro :  Lot  of r u s t y  m i n e r a l s (  cove rd  w i t h  h e m a t i t e ? )  

Fine t o  medium s i r e  w i t h  some l a r g e  f r a g m e n t s  
w i t h  some white and red f r a g m e n t s  

Lot of w h i t e  e x t r u s i v e  v o l c a n i c  r o c k s  and m i n e r a l s  
( q u a r t z ,  s a n i d i n e )  

.. A l l  a n g u l a r  t o  subrounded i n  shape .  

S a l t  and p e p p e r  c o l o r ,  m o s t l y  da rk .  
* 

Mega: 
Micro: M i x t u r e ,  l o t  o f  b i o t i t e ,  w i t h ,  greenish a1 tered 

m i n e r a l  s, some tou rma l  ine c r y s t a l  s ,  w i t h  vitreous 
g r e e n  m i n e r a l  f r a g m e n t s  ( e p i d o t e ? ) ,  f ree  rounded 
q u a r t z  g r a i n s .  PEGHATITE DIKE????? 

Mega: 
Micro:  ***Lots o f  m u s c o v i t e  f l a k e s  --PEGMATITE DIKE??? 

Medium s i z e ,  l i g h t  g r a y i s h  c o l o r e d  f r a g m e n t s .  

E v e r y t h i n g  el se a s  b e f o r e .  

Mesa: C o l o r  and t e x t u r e  a s  above  - ItliEro: Some m u s c o v i t e  and sma l l  amount o f  b i o t i t e  f l a k e s  
Fragments  h i g h l y  a l t e r e d ,  l o t s  o f  green c l a y s  
L a r g e r  c r y s t a l s  ( t o u r m a l  ine?) and b i o t i t e  i n  f i n e  

g r a i n e d  groundmass o f  d a r k  c o l o r e d  f r a g m e n t s .  

6450-6480 Mega: C o l o r  and t e x t u r e  a s  above ,  l o t  o f  r e d d i s h  f r a g m e n t s .  

L o t s  o f  f r ee  b i o t i t e  
I r o n  s t a i n i n g  on a l l  r o c k  types. 
Rock t y p e s  as above.  

Micro:  Fragments  very a n g u l a r  

6480-65 10 Nega: Fine.  t o  medium s ize ,  very d a r k  c o l o r e d  f r a g m e n t s .  

Micro: R e a l l y  a very h i g h  p e r c e n t a g e  o f  l i g h t  c o l o r e d  
due  t o  d r i l l  i ng  mud. 

e x t r u s i v e  v o l c a n i c  rocks.. 
Lots of  d a r k  c o l o r e d  -a1 tered r o c k s .  
E x t r u s i v e  v o l .  r o c k s  c o n t a i n  b i o t i t e ,  q u a r t z ,  and 
. sanidine. 

2 L 
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i 
V A L L E J O  FORHATION L 

L ,  65 10- 6 540 Mega: Medium t o  f i ne  s i z e ,  w i t h  some l a r g e  f r a g m e n t s  
Rusty brown i n  color****VALLEJO FM??? 

Micro: Reddish  c o l o r e d  r o c k  f r a g m e n t s ,  q u a r t z  and f e l d s p a r s .  
6540-6570 Mega: C o l o r  and t e x t u r e  a s  a b o v e  * I  

L Some pieces o f  l i g h t  brown, f i n e  g r a i n e d  s i l t s t o n e  
wh ich  c o n t a i n s  h i g h l y  a1 tered rock  f r a g m e n t s .  

6570-6600 Mega: C o l o r  and t e x t u r e  a s  above.  C o l o r  n o t  a s  red. 
Micro:  Fragments  o f  q u a r t z  and fe ldspars  

Angu la r  t o  sub rounded  mostly a n g u l a r  

6600-6630 Mega: 
N k r o :  L o t s  o f  d a r k  r o c k  and b i o t i t e  f r a g m e n t s .  

C o l o r  and t e x t u r e  a s  above ,  f r a g .  a r e  s m a l l e r  i n  s ize .  

White-reddish f r a g m e n t s  w h i c h  c o n t a i n  sma l l  b l a c k  
m i n e r a l  s p a r t  i cl es ( b i o t i t e )  . 
c o a r s e r  t h a n  m a t e r i a l  u p  t h e  hole. 

6630-664 5 Mega: Fine t o  medium s i z e ,  g r a y i s h  b l a c k  c o l o r .  D i s t i n c t l y  

Micro :  As above.  

6645-6660 Miss i ng 

6660-66 7 5 Mega: C o l o r  and t e x t u r e  a s  above  

6675-6690 Mega: C o l o r  and t e x t u r e -  a s  above ,  g r a y i s h .  I, 
c 

Micro:  As above  

Micro :  Lot  o f  brownish  s i l t s tone  t y p e  r o c k  f r a g m e n t s .  
Q u a r t z  and fe ldspars  n o t  rust s t a i n e d .  
L o t s  o f  b i o t i t e .  

c 6690-6705 Mega: C o l o r  and t e x t u r e  as above ,  w i t h  a l o t  o f  l a r g e  f r a g .  
Micro:  L o t s  o f  reddish  brown s i l t s t o n e s  t h a t  a r e  very c l a y e y  

N h i t e  e x t r u s i v e  vol .  r o c k  f r a g .  l i k e  e a r l i e r  
L o t s  o f  f r ee  b i o t i t e .  

and c o n t a i n  b i o t i t e .  

6705-6720 Mega: S a l t  and p e p p e r  c o l o r ,  same t e x t u r e  as above  

6720-6 79 5 Missing 

6795-6815 

c 
1, 
L 

H i c r o :  As above  rock f r a g m e n t s ,  jus t  a m i x t u r e  o f  everything 

Mega: Medium t o  f ine s i ze ,  Dark g r b y  c o l o r ,  w i t h  a l o t  o f  
r e d d i s h  c o l o r e d  f r a g m e n t s .  1 

Micro:  H i g h l y  a1 tered r e d d i s h  brown r o c k  f r a g m e n t s .  
F e l d s p a r s  a i  t e r ed  t o  g r e e n  ish m i n e r a l  . 

Some of the f r a g m e n t s  just a l l  c l a y  s i z e  m a t e r i a l .  
Looks l i k e  a m i x t u r e  o f  e v e r h h i n g  up the  h o l e .  

be due t o  the t w i s t i n g  o f f .  
Could  
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1 6815-6825 - 

si 

L 6825-6840 

6840-6855 
L 
8 

i( 
6855-6870 

ij 
6870-6885 

c, 6885-6900 

6900-6915 c 
6915-6930 

u 6930-6945 

i 

Mega: Medium t o  f i n e  g r a i n e d .  Redd i sh  brown c o l o r  o v e r  a l l ,  
l o t s  o f  l a r g e  d a r k  c o l o r e d  f l a k e s .  

Micro :  L o t s  o f  r e d d i s h  s t a i n e d ,  q u a r t z ,  s a n i d i n e  c r y s t a l s  
* w h i c h  a r e  a n g u l a r  t o  subrounded.  C r y s t a l  f a c e s  

a r e  n o t  fresh.  

m i n e r a l  s , c l  ays  
L o t s  o f  d a r k  c o l o r e d  rock  f r a g m e n t s  w i t h  a l t e r e d  

Hydrothermal  a1 t e r a t i o n  p r o d u c t - r u s t y  h e m a t i t e .  

Mega: C o l o r  and t e x t u r e  a s  above  
Micro:  L o t s  o f  d a r k  c o l o r e d  ep idote  r ich c l a y e y  r o c k  f r a g .  

c l a y s  mixed i n  w i t h  rus ty  white e x t r u s i v e  vol .  
f r a g .  and h i g h  amount of f ree  b i o t i t e  f l a k e s .  

C o l o r  and t e x t u r e  as above .  Lots o f  d a r k  c o l o r e d  f r a g .  Mega: 
Micro:  W i t h  e x e c p t i o n  o f  rusty f r a g m e n t s  res t  i s  s i m i l a r  t o  

material noted up the h o l e .  

Mega: C o l o r  and t e x t u r e  a s  above  
Micro:  Lots o f  c h o c o l a t e  brown c l a y e y ,  rounded t o  s u b a n g u l a r  

-Meg'a: 
Micro:  Compos i t ion  as above.  

r o c k  f r a g m e n t s  mixed i n  w i t h  every th ing  else.  

Color and t e x t u r e  a s  above  

Mega: C o l o r  and t e x t u r e  a s  above  
Micro: Compos i t ion  a s  above.  

TOP OF HORST???? 

Mega: Fine t o  medium t e x t u r e ,  s l i g h t  reddish c a s t  c o l o r  
Micro:  L o t s  o f  b i o t i t e ,  some m u s c o v i t e  f l a k e s ,  

Rest o f  m a t e r i a l  is a m i x t u r e  o f  v o l c a n i c s ,  c l a y s ,  
q u a r t z ,  s a n i d i n e ,  e tc .  All  a n g l u l a r  t o  sub rounded  

Mega: Color and t e x t u r e  a s  above  
Micro: L o t s  o f  hydro the rma l  a1 t e r a t i o n  p r o d u c t s .  

L o t s  o f  b i o t i t e - b o o k s  t o  f l a k e s ,  v o l c a n i c s ,  qua r t z ' ,  

All subrounded t o  , a n g u l a r .  
s a n i d i n e ,  

l o r  and texture  as above.  W some l a r g e  r e d d i s h  

t s  o f  b i o t i t e ,  a n g u l a r  q u a r t z ,  some o f  the  q u a r t z  
f r a g m e n t s .  

i s  c l e a r  o t h e r  c loudy .  
Not much s a n i d i n e .  
Hydrothermal  a1 tered r o c k  f r a g m e n t s .  
Reddjsh c o l o r e d  r o c k s  f r a g m e n t s  a re  a h i g h  p e r c e n t a g e  

6945-6960 Mega: C o l o r  and t e x t u r e  a s  above.  L 
Micro: Com i o n  as a b o v e  w i t h  more brown c l a y e y  r ich rock 

L 
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tl, 
L 
L 
1 
1 

L J  
Mega: C o l o r  and t e x t u r e  as a b o v e ,  g e t t i n g  a l i t t l e  d a r k e r  
H i c r o :  Compos i t ion  as above .  

If t h i s  i s  a g r a n i t i c  o r  me tamorph ic  r o c k  then there  
a r e  no good d i a g n o s t i c  r o c k  f r a g m e n t s  o r  m i n e r a l s  
( n o  K. F e l d s p a r s ) .  A sedimentry r o c k  o r i g i n  i s  
a l s o  q u e s t i o n a b l e ,  p a r t i c l e  a r e  n o t  very rounded .  
Could  be a s e d i m e n t a r y  g r a n i t e  wash d e p o s i t .  

Mega: C o l o r  and t e x t u r e  as' a b o v e ,  s t i l l  darker c o l o r .  
Mic ro :  A w f u l  l o t  o f  b i o t i t e  and q u a r t z .  

M i x t u r e  o f  material e n c o u n t e r e d  e a r l i e r  up t he  h o l e .  

hega :  C o l o r  and t e x t u r e  as above.  Becoming c o a r s e r  
Micro:  C o m p o s i t i o n  as a b o v e ,  p r i m a r i l y  just a m i x t u r e .  

Mega: C o l o r  and  t e x t u r e  a s  above.  
Mic ro :  L o t s  o f  h e m a t i t e  ( h y d r o t h e r m a l  a1 t e r a t i o n  p r o d u c t )  

c o v e r e d  f r a g m e n t s .  

a n g u l a r  t o  subraunded. 8 

C o m p o s i t i o n  as a b o v e ,  n o t  much q u a r t z ,  a l l  

C o i o r  and t e x t u r e  as above 

More c h o c o l a t e  brown c l a y s  and s i l t s .  One f r a g m e n t  

More white p l a g i o c l a s e  fe ldspars ,  w i t h  good t w i n n i n g  

Mega: 
Micro:  L o t s  o f  reddish c o v e r e d  r o c k  f r a g m e n t s  ( h y d r o t h e r m a l  

a1 t e r a t i  on??)  

c o n t a i n s  a l a r g e  q u a r t z  f r a g m e n t .  

s t r i a t i o n s .  %- 

6960-697 5 

697'5-6990 

6990-7005 

7005-7020 

7020-7035 

7035-7050 

7050-7065 

7065-7080 

7080-7095 

7095-7110 

Mega: C o l o r  and t e x t u r e  a s  a b o v e  
Mic ro :  C o m p o s i t i o n  as a b o v e  

Mega: Lighter c o l o r e d ,  l o t s  o f  red c o l o r e d  f r a g m e n t s .  
Mic ro :  Good h y d r o t h e r m a l  a1 t e r a t i o n  ( h e m a t i t e )  . 

P l a g i o c l a s e  f e l d s p a r s ,  free c l e a r  q u a r t z ,  b i o t i t e ,  

Reddish c o l o r  q u a r t z  g r a i n s .  
C h o c o l a t e  brown c l a y s  w i t h  green minerals ( E p i d o t e ? )  
A l l  f r a g m e n t s  a n g u l a r  t o  sub rounded .  

Fine t o  medium t e x t u r e ,  d a r k  c o l o r  w i t h  a l o t  qf reds. 

C o l o r  and t e x t u r e  as a b o v e ,  l o t  o f  red f r a g m e n t s .  

Q u a r t z  p e r c e n t a g e  i s  very low. 

rnuscov i t e  . 
c 
I Mega: 

Mic ro :  Composi ton  as above.  

Mega: 
Mic ro :  Lot  o f  c h o c o l a t e  brown c l a y s  and s i l t s .  

Mega: D a r k e r  c o l o r ,  t e x t u r e  as above.  
Mic ro :  B i o t i t e ,  b i o t i t e ,  b i o t i t e ,  wow 5 0 4 5 %  

Some free q u a r t z  and p l a g i o c l a s e  f e l d s p a r s .  
Some c l a y s  a n d . s i l t s . .  

t 
c 

i L 

f 
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71  10-7125 Mega: Dark color ,  texture as above 
Micro: Lots and l o t s  of  bio t i t e  and angular t o  subrounded 

quartz. 
I n  a d d i t i o n  there i s  are a l o t  o f  very f ine  grained 

white extrusive,  subrounded rock fragments. 
Lots of clays and s i l t s ,  angular t o  subrounded. 

. 
ii 

END OF CUTTINGS 
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T a b l e  1 .  STRATIGRAPHY OF SAN LUIS VALLEY* 

A1 amosa Format i o n  

T h i c k n e s s  L i  t h o 1  ogy  
0-+2,000 f t .  Blue c l a y s  i n t e r s t r a t i f i e d  w i t h  s a n d s .  

Green and blue c l a y s  i n t e r s t r a t i f i e d  w i t h  f i ne  g r a i n e d ,  d a r k  
s a n d s .  

Loose ,  w e l l - s o r t e d  s a n d s ,  b l  ue-gray  fresh w a t e r  c l a y s .  
G r e e n i s h - g r a y  c l a y  and f i n e  t o  very c o a r s e  s a n d  (Mapco Well) 

002,800 f t .  

0- ?? 

0- ?? 

0- ?? 

0-3,600 f t .  

S a n t a  Fe Group 

B u f f  t o  p i n k i s h - o r a n g e  c l a y  w i t h  i n t e rbedded  t o  p o o r l y  t o  
m o d e r a t e l y - s o r t e d  s i 1  t y  sdnds .  
v o l c a n i c  r o c k  f r a g m e n t s ,  p1 u t o n i c  rock  f r a g m e n t s  and 
metamorphic  r o c k  f r a g m e n t s .  

I n t e r f i n g e r s  w i t h  Los Pinos f o r m a t i o n .  

Sands c o n s i s t  o f  q u a r t z ,  

Los Pinos Format ion  

A l l u v i a l  f a n  d e p o s i t  a l o n g  e a s t  s ide o f  San J u a n  Mounta ins .  
Sandy g r a v e l  w i t h  poor ly  cemented v o l c a n c l a s i t i c  s a n d s t o n e s ,  

Smaller par t ic lesd  a r e ( s u b a n g u 1 a r  and less well rounded t h a n  
in t e rbedded  w i t h  t u f f a c e o u s  m a t e r i a l  . 
l a r g e r  o n e s .  Sand g r a n e s  a r e  g e n e r a l l y  angular . .  

F i s h  Canyon-Carpenter  R idge  Ash Flow T u f f s  

I n t e r b e d d e d  w i t h  Los P i n o s  G r a v e l s  

01 i g o c e n e ( ? )  Vo lcan ic1  a s t i c s  

S e d i m e n t a r y  rock  der ived  from Conejos  Forma t ion .  
Cone jos  Format ion  

Lava f l o w s ,  f low b r e c c i a s ,  e x p l o s i o n  b r e c c i a s ,  mudflows 
b r e c c i a s ,  c o n g l o m e r a t e s  and t u f f a c e o u s  s a n d s t o n e s .  

Val 1 e j o  Format i o n  

Red-'col o r e d ,  , f l  u v i a l  cl ay ,  s a n d  and g r a v e l  . 
Under1 ies T e r t i a r y  v o l c a n i c  and v o l c a n i c l a S t i c  r o c k s .  
Does n o t  c o n t a i n  any  volcanic  r o c k  f r a g m e n t s .  
Does c o n t a i n  metamorphic  and p l u t o n i c  rock  f r a g m e n t s .  

Appendix A -Pg. 20 
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. -  
Pre-Val 1 e j  o Rocks ( ? )  

? ? ? ? ?  Volcanics a n d  volcanic1 a s t i c s  f o u n d  a t  b o t t o m  of Reserve 

May be Cretaceous or Paleocene in age. . 
and Mapco well s 

* Source: Richard L. B u r r o u g h s ,  1981, A summary o f  the geology o f  the'San 
Luis B a s i n ,  Colorado-New Mexico with emphasis on the  geothermal 
p o t e n t i a l  f o r  t h e  Monte Vista Graben; Colorado Geol. Survey 
Spec. Pub.  17, 30 p. 

. 
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DRILLING TIME ANALYSIS 

% of 
Hours Hours 

Rig  u p  and tear down, r a t  & mouse 26 3.94% 
h o l e  . 
Swivel 7.5 1.14% 

Tr ips  59.5 9.01% 

D r i l l i n g  321 48.55% 

Reaming 5 .76% 

C o n d i t i o n i n g  & C i r c u l a t i n g  17.75 2.60% 

Logging 20.25 3.08% 

Cementing 7.25 1.10% 

Wait on C e  27.75 4 . 06% 

Wait on Spool 8.5 1.29% 

Lubricate Rig 4.25 . 65% 
. .  

D e v i a t i o n  Survey  19.25 2.83% 

D r i l l i n g  Cement 22.25 3 . 29% 

Nipple up blowout  32.5 4.96% 

Blow K e l l y  4.5 . 69% 

8.35% 

46% 

.SO% 

1.15% 

.42% 

19% 

1.80% -....-....--- --I--.-- 

667.75 1 0 0  eo0  J’ 
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09/15/81 

09/16/ 81 

0 9/ 17/ 8 1 

ALAMOSA GEOTHERMAL PROJECT 

Dai ly  D r i l l i n g  Log 

M e e t i n g  b e t w e e n  U U R I ,  Howard R o s s  a n d  C l a r o n  
Macke lp ra ing ,  and  ESI (Kunze) a t  U U R I  t o  r e v i e w  
g r a v i t y  and magnet ic  data t h a t  U U R I  had gathered around 
Alamosa. R e s u l t s  showed a d e f i n i t e  g r a v i t y  low i n  t h e  
re g i o n  of t h e  I n d u s t r i a l  Park ,  and it was agreed t h a t  
t h e  selected s i t e  was a n  i d e a l  c h o i c e  f o r  t h e  f i r s t  
deep geothermal  w e l l .  

Met w i t h  surveyor ,  Don Knapp, i n  evening t o  review s i t e  
l a y o u t  a n d . a r r a n g e  f o r  t y p e  of s u r v e y  a n d  d a t a  re- 
q u i r e d .  (JFK) 

S i t e  s u r v e y  completed by Don Knapp. Met a t  s i t e  w i t h  
Dale Andersen of Anderson Cons t ruc t ion '  t o  review s i t e  
c o n s t r u c t i o n  requi rements  and f i n a l i z e  agreements. Met 
w i t h  George Meriwether of I r r i g a t i o n  Engineering Ser- 
v i c e  i n  M o n t e ' V i s t a  t o  n e g o t i a t e  c o n t r a c t  t o  d r i l l  
conductor pipe ho le  and i n s t a l l . 2 0  inch  p ipe  t o  nominal 
80 f t  depth. Cont rac t  l e t t e r  i s sued  by Ci ty  of Alamosa 
fo l lowing  d i s c u s s i o n  wikh C i t y  manager and Mayor a f te r  
conclus ion  of c i t y  counc i l  meeting. (JFK) 

Andersen Cons t ruc t ion  began d igging  r e s e r v e  p i t .  

09/18/81,09/21/81, and 09/22/81 - Si t e  p r e p a r a t i o n  cont inued by 
Ande r sen Con s t r  u c t i on. 

0 9/23/ 81 

09/2 4/81 

09/25/81 

D r i l l  r i g  from I r r i g a t i o n  Engineering a r r ived .  The r i g  
anchors  and t h e  cementing of t h e  cellar was completed 
(JFK MVH) . 
The d r i l l i n g  crew s p e n t  t h e  day g a t h e r i n g  equipment t o  
d r i l l  t h e  h o l e  f o r  t h e  2 0  inch .  c o n d u c t o r  p ipe .  The 
s i t e  p r e p a r a t i o n '  cont inued w i t h  t h e  i n s t a l l a t i o n  of 
t h e  g r a v e l  base and s i t e  leve l ing .  (MVH) 

A 2-1/2 i n c h  f i r e  hose was l a i d  f o r  a water l i n e  t o  t h e  
w e l l  s i te.  The water hook up was completed about 1300 
hrs .  D r i l l i n g  began u s i n g  a 2 8  i n c h  d r a g  b i t  a n d  
r e v e r s e  c i r c u l a t i o n .  40  f t  was d r i l l e d  w i t h  a c l ay  
l a y e r  encountered a t  approximatly 35 f t .  A t  1830 hrs. 
t h e  h o l e  s l u f f e d  a n d  f i l l e d  23 f t .  A t  t h i s  t i m e  a 
small amount of s l u f f i n g  was n o t i c e d  on t h e  s o u t h  s i d e  
of t h e  cellar. D r i l l i n g  was suspended for  t h e  day a t  
1930 h r s .  (MVH) 
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09/26/81 

09/2 81  81 

A r r i v e d  o n  l o c a t i o n  a t  0 7 0 0  h r s .  T h e  c e l l a r  h a d  
s e t t l e d  a p p r o x i m a t l y  1 f t  and  t i l t e d  1 0  degree, t h e  
west s ide  b e i n g  t h e  low s ide ,  The d r i l l  r i g  was 
removed t o  a l low t h e  c o n t r a c t o r  access t o  t r y  a n d  
reset t h e  cellar, (MVH) 

Kunze had e a r l y  morning d i s c u s s i o n  w i t h  George and Lee 
Meriwether c o n c e r n i n g  t h e  d r i l l i n g  of t h e  c o n d u c t o r  
pipe, It. was agreed  t h a t  f u t u r e  d r i l l i n g  would be w i t h  
a cable t o o l ,  and  t h a t  Andersen C o n s t r u c t i o n  would 
a t t e m p t  t o  i n s t a l l  a 30  or  36 i n c h  piece of c o n d u i t  i n  
t h e  c e n t e r  o f  t h e  ce l l a r ,  t o  as deep as  poss ib l e ,  and  
t o  cement between it and t h e  cellar condui t ,  p u t t i n g  a 
f l o o r  on  t h e  ce l l a r  a n d  t h u s  p o s s i b l y  p r e v e n t i n g  t h e  
cel lar  from s ink ing  i n  t h e  fu ture .  Andersen Construc- 
t i o n  t r ied t o  s t r a i g h t e n  cellar wi thou t  success. Kunze 
s u g g e s t e d  f u r t h e r  t r i e s ,  if n o t  successful., cemen t  it 
as is and c o n s t u c t  new s u r f a c e  area, (JFH) 

09/29/81 A n d e r s e n  C o n s t r u c t  s u c c e e d e d  i n  s t r a i g h t e n i n g  
c e l l a r , a n d  i n s t a l l i n g  36 i nch  condui t  t o  a depth of 1 4  
f t ,  Cement was i n s t a l l e d  be tween  t h e  c o n d u i t  and  
ce l la r .  (JFK) 

09/3'0/81 No a c t i v i t y  t h e  s i te ,  The water l i n e  pipe o rde r  was 
confirmed by Southwestern Supply Co. 

10/01/81 When Hyndman a l o c a t i o n ,  I r r i g a t i o n  
Engineer ing had t h  e t o o l  s e t  up, a Walker-Neer 
WS 31, The d e l i v e r y  t r u c k  a r r i v e d  from Southwest P i p e  
a n d  t h e y  were s h o r t  5 0 0  f t  o f  p i p e  a n d  v a r i o u s  
f i t t i n g s .  Don McQueen and  Mark Hyndman t r a v e l e d  t o  
Baca Granda t o  g e t  p ipe  t o  i s h  t h e  job, (MVH) 

10/02/81 The  water l i n e  was i n s t a  and d r i l l i n g  s t a r t e d  by 
0900 h r s ,  24 i n c h  h o l e  was d r i l l e d  t o  t h e  55 f t  
level, The a t e r  s t a r t e d  to sub up around the cellar 
a t  a flow f a t e  of 1 0  t o  15 gpm. 52 f t  of 20 inch  p ipe  ' 

was set  and cemented a t  1930 hrs,  (EIVH) 

The 20 i n c h  p i p e  was c u t  o f f  
was welded on, 

10/03/81 The ce l l a r  was f u l l  o f .  as c l e a n e d  o u t ,  
e v e 1  and  a l i d  

11-02-81 t o  11-07-81 i g  a r r i v i n g  a s e t  up, (RWG) 

(NOTE: Depths  g i v e n  a f t e r  da te  i n d i c a t e  t h e  d e p t h  a t  

11-08-81 ( 9 1 f t )  D r i l l e d  " r a t "  a n d  -"mouse" hole ,  Beg inn ing  a t  
1000 h r s ,  c o m p l e t e d  a t  1 5 0 0  hrs, Borrowed sl ips for 8 
i n c h  c o l l a r s  from Coleman R i g .  D r i l l e d  f rom 53 f t  
(Bottom of c o n d u c t o r  p i p e )  t o  9 1  f t .  Los t  6 h o u r s  
looking  f o r  s l ips ,  (RWG, JFK, DP) 

he end of t h e  day,) 



11-09-81 

11-10-81 

11-1 1-81 

11-12-81 

11-13-81 

11-14-81 

11-15-81 

11-16-81 

L 
. C l  

t 

(460 f t )  Two t r i p s  t o  c l e a n  c l o g g e d  b i t  and jammed 
cones. 10,000 t o  15,000 l b  b i t  weight. Replaced s tab-  
i l i zer .  Survey 1 / 4  degree @ 200 f t .  D r i l l i n g  i n  b lue  
clay.  (JFK, RWG e a r l y ,  MVH la te)  

(1,467 f t )  Survey  1 / 2  d e g r e e  @ 800 ft.  Format ion  
change from blue  c l a y  t o  sand a t  710 f t ,  7,000 l b  b i t  
w t ,  100  rpm whi l e  d r i l l i n g  clay.  (JFK, M V H )  

(1,962 f t )  Survey  1 / 4  d e g r e e  @ 1,486 f t .  C i r cu la t e  
bottoms up f o r  t r i p  t o  inspect b i t .  B i t  i n  good condi- 
t i o n .  @ 1,776 f t .  (2,015 f t  of good 
cas ing  t h e r e f o r e  t h e  17 inch  hole w a s  d r i l l e d  t o  2,030 
f t )  15,000 l b  b i t  w e i g h t  and  65 rpm. H e a v i l y  f r a c -  
t u r e d  format ion  a t  1,915 f t .  (JFK,MVH) 

(2,006 f t )  A t  1 4 3 0  h r s  began t r i p  t o  i n s t a l l  casing. 
Temperature logged a t  990F. Mud w t  9.4, added 20 sacks 
of Barite t o  increase mud weight  t o  assure c o n t r o l l i n g  
90 p s i g  a t  1,600 f t  l e v e l .  T r i e d  ca l ipe r  l o g  b u t  u n i t  
jammed s h u t  i n  t h e  c l a y .  Began s e t t i n g  u p  t o  r u n  
c a s i n g .  O p e r a t i o n  took 2 h r s  45 m i n u t e s .  1 3  3/8 
cas ing  hung u p  a t  1,211 f t  (KB) wi th  DV s t a g i n g  t o o l  a t  
450 ft. (KB) Accepted  s i t u a t i o n  a t  2200 h r s  and i n -  
formed Dowel1 t o  begin cementing. (JFK,H.IVH) 

Survey  1 / 4  d e g r e e  

(2,006 f t )  S t a r t e d  cementing 13-3/8 casing. F l o a t  d i d  
n o t  h o l d  d u r i n g  f i r s t  s t a g e .  Had t o  keep unde r  pres- 
s u r e  f o r  s e v e n  h o u r s  b e f o r e  c e m e n t i n g  second  s t a g e .  
Second s t a g e  completed 1215 hrs.  S t a r t e d  t o  n ipple  up 
and weld cas ing  head. (JFK ,MVH, DP) 

(2,006 f t )  N i p p l i n g  up. Had t o  r o t a t e  BOP Assembly 
180 d e g r e e s  and  c u t  p a r t  of t h e  s u b s t r u c t u r e  t o  c lear  
d e r r i c k  f l o o r .  Due t o  lack of clearance,  o r d e r e d  i n  a 
32 i n c h  s p a c e r  spool. W e  were u n a b l e  t o  i n s t a l l  t h e  
k i l l  and  choke l i n e  w i t h o u t  major p i p i n g  w o r k  and  
adapt  e t  spoo 1s. (MVH,DP,JFK l a t e )  

(2,033 f t )  Welded u p  8 i n c h  d r i l l i n g  r e t u r n  l i n e  and  
checked  o u t  b l i n d  ram i n  BOP by pressure check  t o  
650 psi. Used 7 each 8 inch  D r i l l  Col lars  and 1 0  each 
6 i n c h  d r i l l  col lars .  D r i l l e d  o u t  f i r s t  and second  
plug.  No n o t i c e a b l e  f i l l  when bo t tom was reached.  
S t a r t e d  d r i l l i n g  w i t h  10 ,000  l b s  b i t  w t ,  65 rpm, 48 
f t / h r .  

( 2 , 6 9 5  f t )  S u r v e y  1 / 4  d e g r e e .  2 , 1 1 1  f t  - r o u g h  
d r i l l i n g ,  17,000 l b  b i t  w e i g h t ,  65 rpmr 30 f t / h r .  A t  
2,300 f t  - f o r m a t i o n  change. Mud t e m p e r a t u r e  i n  i s  
72OF; o u t  i s  93OF. A t  2,600 f t  - 14,000 l b  b i t  w t , . 65  
rpm 35 f t / h r .  A t  2,688 f t  - 12,000 l b  b i t  w t ,  60 rpm, 
1 5  f t / h r  f r a c t u r e d  f o r m a t i o n .  A t  2,500 f t  - s u r v e y  
1 / 4  degree. Tempe- 
ra ture  l o g  990F zit bottom of hole.(JFK,EIVH) 

A t  2,760 f t  - t r i p  t o  change b i t .  
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11-17-81 A t  3,258 f t  - t r i p  i n  ho le .  L o s t  40.0 f t  of water f rom 
d i s p l a c e m e n t  coming o u t  of t h e  hole .  A t  2,801 f t  - 
s u r v e y  1 / 4  degree .  Awarded 4 - S t a t e s .  t h e  c a s i n g  con- 
t rac t  f o r  9-5/8. A t  3,049 f t  - survey 1/2 degree. A t  

. 3,230 f t  - 7,000 lb .  b i t  w t ,  making 1 5  f t / h r .  In-  
c r eased  t o  35,000 l b  b i t  w t ,  mud tempera ture  i n  72OF; 
O u t  92°F.(JFK,MVH) 

11-18-81 A t  3,573 f t  - B i t  developed h igh  c h a t t e r  and could n o t  
d e v e l o p  any torgue;  25,000. l b  b i t  w t .  D r i l l i n g  r a t e  
was 6 f t / h r  w i t h  o n l y  64 f t  p e n e t r a t i o n  i n  2 4  hrs .  A t  
3,320 f t  - t r i p p e d  o u t  t o  change  b i t .  A t  3,280 f t  - 
temp l o g  120°F. A t  3,389 f t  - new S m i t h  12-1/4 m i l l  
t o o t h  b i t  and 13/32 j e t s ,  12,000 l b  b i t  w t ,  20 f t / h r ,  
70 rpm. A t  3,419 f t  - 15.000 l b  b i t  w t ,  3 0 - f t / h r . ,  
1 0 0  rpm. A t  3,426 - mud temp, 7S°F i n  ; 95OF out.  A t  
3,426 f t  - 12,000 l b  b i t  w t ,  60 f t / h r ,  100 rpm. A t  
3,453 f t  - s u r v e y  1 / 4  d e g r e e ;  1 5 ,  0 l b  b i t  w t ,  100 
rpm, 20 ft/hr.(JFK e a r l y ,  MVH,DP) 

11-19-81 (3,705 f t )  A t  3,651 f t ,  16 f t / h r .  Encountered t r o u b l e  
w i t h  b i t  w e i g h t  equipment .  A t  3,698 f t  - t r i p  o u t ,  
d r i l l i n g  rate slowed t o  8 f t /h r .  Mud temp i n  a t  65OF; 
o u t  a t  10l°F, circulate f o r  75 minutes. When t r ipp -  I 

i n g  i n  w i t h  806 f t  t o  go, t h e  s t a n d s  s t a r t e d  t w i s t i n g  
l i k e  t h e  h o l e  was s l o u g h i n g  in.  A t  3,698 f t  - su rvey  
S / 4  d e g r e e .  A t  3 ,698  f t  - l o g  Temp was 1 1 2 0 F .  

20-81 (4,008 f t )  A t  3,715 f t  - Bruce  Whi t e  ( D r i l l e r )  f e l t  
w e  m i g h t  h a v e  h i t  some wa te r ,  b u t  f l o w  d i d  n o t  
c o n t i n u e .  A t  3,715 f t  t o  3,730 f t  - 8,000 l b  b i t  
weight,  30 fti'-lr d r i l l i n g  rate. A t  3,737 f t ,  15 f t / h r  
d r i l l i n g  tzte.  B i t  w e i g h t  z3r t r o l l e r  l i n e  f r o z e n .  
P r i l l i n g  w i t h  t o t a ry  torque  gauge and hand control .  A t  
3,852 f t  - 12,000 l b  bit w t ,  1 5  f t / h r .  F r a z i e r  Goff  
and Grant  Heinken v i s i t e d  from Los Alamos. A t  3,860 f t  - mud temp 82OF i n ;  106OF out.  A t  3,968 f t  - s u r v e y  
2 /4  d e g r e e ,  mud temp. i n  84OF; 106'F. A t  3,982 f t  - 2 4  f t / h r ,  3,5000 l b  b i t  w t ,  ndy and s h a l e .  A t  
4,007 f t  - 6 f t / h r  ra te ,  s t a r t  i n  c i r c u l a t i o n  and  
s t a r t  t r i p  t o  change  b i t .  Mud temperature 850F i n ;  

. .  (EIVHIDP) 

11-21-81 t 3,800 f t  0 

a t  0830 h r s ,  b u t  k e l l y  h o s e  
s down time. A t  4,018 f t  - broke  

t h r o u g h  h a r d  f o r m a t i o n .  A t  4,047 f t  - 30,000 l b  b i t  
w t ,  1,300 p s i  pump p r e s s u r e ,  20 f t / h r  rate.  A t  4 , 1 4 1  
f t  - s u r v e y  3/4 deg ree .  C o n t a c t e d  D o w e l l ,  4 - S t a t e s ,  
Wilson (Brown O i l  Tool) f o r  0800 h r s  c a s i n g  job. 

11-22-81 A t  4,232 f t  - began t r i p  o u t  a t  0535 h r s  f o r  c a s i n g  
. w i t h  9-5/8, k-55, 36 l b / f t .  1 0 0  m i n u t e  c i r c u l a t i o n .  

(JFK, DP) 

-_ 
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11-23-81 

11-24-81 

11-25-81 

11-26-81 

11-27-81 

Began i n s t a l l i n g  cas ing  a t  0830 hrs.  Missing 4 inch t o  
4-1/2 i n c h  s u b  f o r  c a s i n g  hanger  and b e i n g  f l o w n  i n  
f rom Farmington .  Boi le r  went  o u t  a t  1300 h r s .  A t  
4,198 f t  - c a s i n g - s h o e  s e t  (HB) ,  4,182 f t (GL) .  Top of 
c a s i n g  hanger  i s  a t  1 ,045 f t  (GL). Dropped b a l l  t o  
close f i l l  u p  v a l v e  and  c i r c u l a t e d  a t  70 gpm. B a l l  
s t i l l  n o t  on bot tom a f t e r  1 / 2  hour. Hooked up and 
t r i p p e d  i n  more d r i l l  pipe. Began pumping cement ( 20 
b b l s  of  wash s o l u t i o n / 8 5 0  sacks of  l e a d  s l u r r y / 1 6 0  
sacks of t a i l  s l u r r y ) .  R e l e a s e d  p l u g  and d i s p l a c e d  
w i t h  water. Cas ing  p r e s s u r e  t e s t e d  t o  1 , 9 0 0 ' p s i  f o r  
f i v e  m i n u t e s .  F l u s h  cement  f r o m  13-3 /8  c a s i n g .  

A t  4,232 f t  - wai ted  on cement. A t  4,182 f t  - 9-5/8 
casing set. Ran 22 e a c h  6-1/4 O.D. co l l a r s  (65,000 
l b ) .  I n s t a l l e d  S e c u r i t y  M88F b i t  and 10/32  je ts .  
P r e s s u r i z e d  choke and k i l l  l i n e s  t o  1,000 p s i .  A l eak  
a t  t h e  cas ing  head weld developed. Reg Archaletta re- 
d i d  weld wi th  exaggerated pre-heat  and cool down. Leak  
t e s t e d  BOP H y d r i l  and a l l  l i n e s  a t  1 ,000  p s i .  No 
i n d i c a t e d  leaks. T r i p p e d  i n  and  s t a r t e d  d r i l l i n g  a t  
1845 h r s .  D r i l l e d  8 t o  1 0  i n c h e s  and r o t a r y  t a b l e  
cha in  d r i v e  bear ings  wen t  out.(JFK,DP) 

A t  4,232 f t  - r o t a r y  t a b l e  r e p z i r  i n  p r o g r e s s .  B o i l e r  
back on l i n e  a t  1700 hrs .  (JFH,DP) 

A t  4,232 f t  - r o t a r y  t a b l e  r e p a i r  comple ted .  S t a r t e d  
d r i l l i n g  th ru  plug and cement, a t  2230 h r s  w i t h  S e c u r i t y  
E188F b i t  a t  30 f t / h r ,  72 rpm, 1 4 , 0 0 0  l b  b i t  w t .  (JFH, 
DP u n t i l  1 4 0 0  hrs.) 

(JFK, DP) 

At. 4,532 f t  - s t a r t e d  d r i l l i n g  i n  new format ion  a t  0100 
h r s ,  20,000 l b  b i t  w t ,  72 rpm. N o w  d r i l l i n g  w i t h  
water, 80°F i n ;  1 0 4 O F  o u t ,  50 f t / h r  rate.  A t  4,380 f t  - began  t a k i n g  water, mud temp. 80°F i n ;  84OF o u t ,  
25,000 l b  b i t  w t ,  74  rpm. A t  4 ,500  f t  - h a r d  l a v a  
f o r m a t i o n ,  30,000 l b  b i t  w t ,  72 rpm, mud Logger temp. 
i n d i c a t e s  64OF i n :  84OF out .  Thermometer  i n d i c a t e s  
73OF i n ;  80°F out .  A t  4 ,622 f t  - t r i p  o u t  t o  run  temp. 
l o g ,  p u t  on j a rs ,  i n s t a l l  l a r g e r  j e t s  (15/32).  J a r s  
mounted be tween f i r s t  and  second d r i l l  c o l l a r  f rom 
bottom per  Chr is tensens  ins t ruc t ions .  (JFK). 

A t  5,215 f t  - t r i p  i n ,  w i t h  same b i t  b u t  15/32" je ts .  
S t a r t e d  d r i l l i n g  a t  0230 h r s ,  25,000 l b  b i t  w t ,  25 
f t / h r ,  72 rpm. A t  4,700 f t  - survey  1 degree. Gulfco 
w e l l  head  v a l v e  d e l i v e r e d .  C o n d u c t i v i t y  of l o c a l  t a p  
water is 489 micromhos/cm. 

4,800 f t  - 2,100 Conduct ivi ty  , 35 f t / h r .  
n , Survey 3/4 degree 
n 4,880 f t  1,400 

4,939 f t  1 ,400  
4,975 f t  .. 1,300 
5,007 f t  111 lbOO 

n 

4 
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11-28-81 

11-29-81 

11-30-81 

12-01-81 

12-02-81 

5,190 f t  - 1,100 Conduct ivi ty ,  Survey 3/4 degree 
D r i i l i n g  r a t e  h a s  been  30 f t / h r  o r  b e t t e r  f o r  l a s t  2 4  
hours .  ( J F K - u n t i l  1 4 0 0  h r s ,  MVH, a f t e r  1500 h r s ,  D P  
a f t e r  ZOO0 h r s , )  

(5 ,661 f t )  A t  5,270 f t ,  s u r v e y  3/4 d e g r e e ,  40 f t / h r  
d r i l l i n g  ra te ,  A t  5,450 f t , ,  45 f t / h r . ,  d r i l l i n g  t h r u  
s o f t  c h a l k y  s u b s t a n c e ,  A t  5,404 f t ,  h i t  h a r d  s p o t  f o r  
15  f t ,  Conduct ivi ty  = 1,000, A t  5,546 f t ,  temperature 
log ,  1650F, Also,  f o r m a t i o n  a p p e a r e d  t o  t a k e  a n  un- 
determined amount of f l u i d  a t  t h i s  area, The area from 
5,420 t o  5,565 s h o u l d  be  looked  a t  c l o s e l y ,  Hard 
formation s t a r t i n g  a t  5,626 f t ,  D r i l l i n g  rate dropped 
t o  12  f t / h r ,  F ive  sack mica sweep a t  5,652 f t ,  because 
d r i U  s t r i n g  was appa ren t ly  s t i c k i n g  and beginning t o  
t o r q u e  up, A t  5,661 f t , ,  bad b e a r i n g s  were i n d i c a t e d  
on t h e  d r i l l  b i t ,  D r i l l i n g  i n  heavy sand,  Survey  3/4 
d e g r e e ,  B i t  w t ,  20,000 l b  @ 75 rpm, S t a r t e d  t r i p  o u t  
a t  1 3 5 0  h r s ,  Temp l o g  - 1 6 4 0 F  a t  1 , 6 9 1  meters, 
S t a r t e d  t r i p  i n  a t  2000 hrs. (MVH,DP) 

A t  6,104 f t ,  s t a r t e d  d r i l l i n g  a t  0020 h r s ,  12  f t /hr , ,  
no f i l l ,  35,000 l b  b i t  w t ,  A t  5,750 f t ,  d r i l l i n g  
ra te  i n c r e a s e d  t o  1 6  f t / h r ,  C u t t i n g s  b l a c k  and  h a r d ,  
l i k e  g l a s s ,  A t  5,850 f t , ' 3 2  f t / h r ,  25,000 l b  b i t  w t ,  
76 rpm, survey 3/4 degree, water i n  75OF; o u t  98'F. A t  
5 , 8 7 7  f t ,  4 5  f t / h r ,  s u r v e y  3 / 4  d e g r e e ,  9 2 0  
c o n d u c t i v i t y ,  A t  5 , 9 0 0  f t ,  45 f t / h r ,  water i n  75OF; 
out  100°F, A t  5,925 f t  t o  6,000 f t  v e r y . h a r d  d r i l l i n g ,  
1 2  f t / h r  r a t e  - 6,000 f t  t o  6,025 f t  s o f t  area,  A t  
6,066 f t , ,  survey 1 degree,  conductivity=800, (MVH,DP) 

(6,359) The d r i l l i n g  r a t e  a v e r a g e  f rom 6,100 f t  t o -  
6,.359 f t  i s  ll f t / h r .  Water 74OF i n ;  1 0 l ° F  
O u t ,  (MVHIDP) 

( 6 , 4 7 6  f t )  A t  t h e  6,370 f t  l e v e l  t h e  t o r q u e  gauge 
i n d i c a t e d  230 l b s  even when t h e  b i t  w t  was v a r i e d  from 
35,000 l b  t o  25,000 l b s ,  Sweep ran, 6 bags of g e l  and 
1 bag of l i m e ,  Torque r e tu rned  t o  150 l b s  a t  6,443 f t ,  
a f t e r  unfreezing and bleeding t h e  hydrau l i c  l i n e ,  Lost. 
#l mud pump due  t o  p i n c h e d  f u e l  l i n e .  O u t l e t  water 
temp, 104OF, A t  6,475 f t ,  b i t  t o r q u i n g  up. C i r c u -  
l a t e  for 45 m i n u t e s  and  t r i p p e d  ou t ,  Su rvey  1 / 2  de- 
grees ,  During temperature log t h e  c a b l e  b a l l e d  u p  a t  
325 meters and  t h e  snap  r i n g  came o f f  t h e  r ee l  of t h e  
logging uni t ,  Two hours repair time, Log temperature 
l 6 l O F  a t  6,071 f t  w i t h  a p p r o x i m a t e l y  240 f t  of c a b l e  
l e f t  on t h e  reel, (MVH,DP) 

A t  3 , 7 4 0  f t ,  about 30 ft of f i l l  had t o  be c l e a n e d  
from t h e  h o l e ,  6,540 f t  - 1 2  f t / h r  ra te ,  a l l  of t h e  
c u t t i n g s  do no t  seem t o  be coming t o  t h e  top, Increase 
pump pressure f r o m  900  p s i  t o  1,300 ps i ,  No increase 
i n  d r i l l i n g  ra te ,  6,651 ft,, 1 3  f t / h r . ,  s u r v e y  1 / 2  

..- . 
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12-03-81 

12-04-81 

12-05-81 

12-06-81 

12-07-81 

d e g r e e  d r i l l i n g  r a t e  12 -13  f t / h r  f o r  p a s t  2 4  
hour s . ( M V H ,  DP) 

A t  -6,750 f t ,  0130 h r s  when making a connection, t h e  
pump p r e s s u r e  w e n t  f rom 900 p s i  t o  5 0 0  p s i  and  t h e  
s t r i n g  went from 149,000 l b  t o  145,000 lb. When t h e  
s t r i n g  was s e t  back down, t h e  pumps came back t o  900  
p s i .  No pump damage c o u l d  be found so t r i p  was done. 
On c o m p l e t i o n  of t r i p  t h e  j a r s  were s h e a r e d  ( a b o u t  
6"from threads)  l eav ing  t h e  b i t ,  sub and bottom co l la r  
i n  hole .  Homco c o n t a c t e d .  F i s h i n g  s t a r t e d  a t  1645 
h r s ,  hooked a t  2000 hrs and c i r c u l a t e d  f o r  1 hour.  
S t a r t e d  t r i p  o u t  a t  2100 hrs .  (MVH,DP) 

A t  6,800 f t ,  f i s h  r e t r i e v e d  and t o o l s  l a i d  down by 0330 
hrs .  Hooked up l i n e s  f o r  a i r  l i f t  tes t .  A i r  l i f t  
s t a r t e d  a t  0600 h r s  and c o m p l e t e d  a t  1030 h r s .  Com- 
p r e s s o r  f rom S u l l a i r  r e l e a s e d  and  r e t u r n e d  v i a  B l a c k  
H i l l s  Trucking  which  was on s t andby .  (Ref. A i r  l i f t  
d a t a  sheet f o r  a d d i t i o n a l  information) .  Completed t r i p  
i n  a t  1330 hrs. Reamed 80 f t  of hole because of f i l l .  
Survey  4 d e g r e e  a t  6,710 f t .  D r i l l i n g  v e r y  hard.  
Could no t  average b e t t e r  than 8 - 1 0  f t / h r  c u t t i n g  ra te  
even  when e x p e r i m e n t i n g  w i t h  t h e  b i t  w t .  and  rpm. 

A t  6,990 f t ,  h a r d  fo rma t ion .  A t  6,830 f t ,  s u r v e y  5 
degree,  water o u t  temp. 116OF. A t  6,923 f t ,  survey was 
4- 3/4 degree. Water flowed from d r i l l  p ipe a t  appro- 
x imate ly  30 gpm. Af te r  survey,  t h e  water i n  t h e  cas ing  
was n o t  v i s i b l e  ( i n d i c a t i n g  f l u i d  loss t o  f o r m a t i o n ) .  
A t  6,946 f t ,  i t  w a s  d e c i d e d  t o  increase  t h e  b i t  w t  and 
rp.m t o  m a k e  more h o l e  and n o t  wor ry  a b o u t  t h e  dev ia -  
t ion .  (MVH,DP) 

(IWHpDP) 

A t  7,118 f t ,  t h e  C i t y  Counci l  he ld  an on-s i te  meeting 
a t  0015 h r s  and  d e c i d e d  t o  d r i l l  u n t i l  1800 hrs or  t h e  
b i t  needed replacing.  A nominal amount of f l u i d  l o s s ,  
20  b a r r b l s / h r ,  was n o t i c e d  f o r  a p e r i o d  of  3 t o  4 
hours .  The b i t  t o r q u e d  up a t  1200 h r s .  T e r m i n a t e d  
d r i l l i n g  and n o t i f i e d  t h e  mayor and c i r c u l a t e d  for  one 
hour. A t  1300 h r s ,  a t r i p  was made i n t o  t h e  9-5/8 
casing. I n l e t  water temp. 1020F; o u t l e t  120°F. A t  1400 
h r s ,  set  up t o  run  f r a c t u r e  test. (Reference a t t a c h e d  
d a t a  s h e e t ) .  A t  1815 h z s ,  t h e  c i t y  c o u n c i l  t e r m i n a t e d  
o p e r a t i o n s .  Re tu rned  t o  t h e  bot tom of hole-  f o r  
cleanout. About 15 f t  of f i l l  was encountered. Ci rcu-  
l a t e d  bottoms up and layed down d r i l l  pipe.(MVH,DP) 

BOP, Spoo l ,  H y d r i l ,  etc., removed. BOP, H y d r i l ,  adap- 
ter  f l a n g e  picked up by Bi-Coo Two each spools shipped 
t o  Land Marine R e n t a l .  Smi th  Too l  p i c k e d  u p . b i t s  and  
w i l l  d e l i v e r  j a r s  and  t h r e e  s u b s  t o  Christensen.(MVH 
u n t i l  2PM, DP) 
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ALAMOSA GEOTHERMAL PROJECT 

REMEDIAL HORR DAILY LOG 

5-17-82 
M o n d a y J u n c t i o n . R i g  l o s t  r e a r  e n d a t  G u n n i s o n ,  ( D R P )  

CRC Colorado w e l l  work-over r i g  on road from Grand 

5-18-82 0600 
Tuesday 

0900 

1130 

1730 

Work-over r i g  l e f t  Gunnison, Co. 

P u l l e d  250 f t  of  c o p p e r  t u b i n g  from t h e  w e l l  and 
cleaned up area, S t a r t e d  mounting h y d r i l  and f low 
spool ,  

R i g  a r r i v e d  on l o c a t i o n .  H y d r i l  and f l o w  s p o o l  
mounted. Checked c a s i n g ,  s c r e e n  and  c o u p l i n g  on 
loca t ion .  Made c o n t a c t  f o r  dumps te r ,  p o r t a b l e  
t o i l e t ,  fuel o i l ,  and  food  wagon. N o t i f i e d  FAA 
and Alamosa A i r  s e r v i c e  t h a t  9 4  f t  d e r r i c k  would 
be up  w i t h  a r e d  l i g h t  a t  t h e  top .  F a b r i c a t e d  1 2  
inch  channel s l i d e  f o r  t h e  d r i l l  p ipe.  

S t r a p p e d  d r i l l  c o l l a r s ,  d r i l l  p i p e  and  subs.  
S t a r t e d  t h e  d r i l l - c o l l a r s  i n t o  t h e  hole .  Hooked 
up a u x i l l a r y  power p l a n t  f o r  l i g h t s .  

Col lars  - 4 each 4 1/2" @ 121.45 t o t a l  f e e t .  
3 1/2" IF. 

D r i l l  p ipe  - average l eng th  = 30.6 f t ,  
2 7/8 IF. 1 4 9  l e n g t h s  sen t .  
Two bent  lengths .  147 l eng ths  
= 7590.27 f t .  

Subs i n s t a l l e d  i n  s t r i n g :  
1 each 4 1/2" reg box t o  3 1/2 I F  box @ 1.75 f t ;  
1 each 3 1/2" IF pin  t o  2 7/8 I F  box @ 1.1 f t ;  
B i t :  S e c u r i t y  8 3/4" t44NJ, SN 766126,  no jets. 
N o  f l o a t  i n s t a l l e d .  The one provided by CRC would 
n o t  ma tch  up  w i t h  any of  t h e  subs .  CRC c o n t a c t e d  
f o r  t h e  correct one. 

1900 

2 1 0 0  

5-19-82 0700 
t7ednesday 

Terminated d r i l l i n g  ope ra t ions  f o r  t h e  day. 

R e t u r n e d  t o  l o c a t i o n t o  c h e c k  l i g h t s .  No 
problems. (RWG, DRP) 

S t a r t  i n  ho le  w i t h  d r i l l  pipe. Had problems w i t h  
power tongs.  Clamps had t o  be  changed. Checked 
out  water system and s t a r t e d  f i l l i n g  mud p i t s .  

.- 

105 



u 
1230 

1400 
Ll 

L 
1500 t 

u 
1645 

ij 
17 15 

lj 1800 

2200 

5-20-82 0700 
Thursday 

07 45 
& 

F 

0945 i 

L 0950 

156 j o i n t s  i n  t h e  ho le  (app. 4773 f t ,  KB) . 
Reached b l o c k a g e  w i t h  167 j o i n t s  i n  t h e  h o l e  
( 5 2 4 9 . 2  f t .  RB), I n c l u d e s  c o l l a r s  a n d  s u b s .  
Added s t r i p p i n g  head t o  BOP stack.  I n c r e a s e d  
h e i g h t  3 1 /2  f t .  I n s t a l l e d  power s w i v e l  t o  g e t  
through bridge. Estimated depth of t h e  br idge  is 
34 f t .  I n s t a l l e d  c o u p l i n g s  of  t h e  Johnson  w e l l  
s c r e e n  t o  check t h e  threads. 

S t a r t i n g  c i r c u l a t i n g  & d r i l l i n g .  10-12 gpm flow 
as  soon a s  d r i 1 l i n g " s t a r t e d .  Minor equ ipmen t  
problems encountered, - 1  

Pumps s h u t  o f f .  F l o w  back t o  t h e  mud t a n k s  a t  1 0  
gpm. The  t e m p e r a t u r e  on t h e  r e t u r n  l i n e  a t  mud 
t a n k s  i s  720F. J o i n t  1 6 8  r o t a t e d  down. Minimal  
weight  applied.  J o i n t  169 c i r c u l a t e d  down w i t h  no 
problems.  W i t h  no b i t  f l o a t  i n s t a l l e d ,  t h e  mud 
c o m i n g  u p  t h e  d r i l l  p i p e  i s  mak ing  i t  v e r y  
d i f f i c u l t  t o  make connect ions,  

J o i n t  170 (5215.7 + 124.3 = 5300 TD), Circulated 
down- w i t h  no problem. Circulated f o r  30 minutes. 
The b r i d g e  i s  e i the r  c leared  or  has been pushed  
down t h e  hole, 

J o i n t  -174  down. * (5448m9 i n c l u d e s  c o l l a r s  & s u b s  
from ground l e v e l ) ,  C i r c u l a t e  fo r  30 minutes  and 
s t a r t  t r i p  i n t o  cas ing  (4100 f t ) .  

. .  

Tripped o u t  19  stands.  Terminated o p e r a t i o n s  fo r  
t h e  day. 

Checked well for flow. None e x i s t s .  (RWG, DRP) 

Started t r i p p i n g  i 19 s t a n d s  removed yesterday.  
From now on, d .epths  r e c o r d e d  w i l l  be f rom ground 
l e v e l ,  124.3 f t  ( inc ludes  c o l l a r s / s u b s  less  14 f t  
f o r  t h e  BOP s t a c k  and deck  = 110m3 f t  p l u s  
j o i n t s )  

w i t h  9 s t a n d s  i n  hole  (4839 f t )  , water s tar ted 
f lowing  from t h e  d r i l l  pipe,  000 l b s  is requ i r ed  
t o  p u l l  through t h e  sloughed 

Br idge  reached a t  same p l a c e  (5 ,239 .2  f t  G.L.) 
Power s w i v e l  mounted .  S t a r t e d  c i r c u l a t i o n .  
Sloughing is cont inuing.  

C o n d i t i o n s  have n o t  changed. Samples of  r e t u r n s  
i n d i c a t e  p o s s i b l e  bentoni te .  

Rig down. Mud tank  c i r c u l a t i n g  pump went Out, 

-. 
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5-21-82 0700 
Friday 

0830 

0900 

1000 

1030 

IO35 

1050 

1115 

Pump back on l i n e .  Star ted one hour c i r c u l a t i o n .  

S t a r t e d  d r i l l i n g .  S t i l l  s l o u g h i n g  i n .  P u l l e d  
d r i l l  p i p e s  187 and 210 f rom t a l l y  because t h e y  
were bent. 

Cal led Schlumberger (Mike  Mullen) and t o l d  h im t h e  
h o l e  was s t i l l  br idged .  Would keep  i n  touch .  
Cal led  John Loos of  C h r i s t e n s e n  Tool  on i n v o i c e .  
O u t  u n t i l  monday. 

The compressors a r r i v e d  on loca t ion .  The boos te r  
is  o n l y  1000  p s i  i n s t e a d  of  1 5 0 0  p s i .  S t a r t  t r i p  

P u l l  114 j o i n t s  and leave  60 i n  t h e  hole.  

Hand from CRC BiCo a r r i v e d  w i t h  
1 each 2 7/8 IF box t o  2 7/8 I F  pin (1.2 l ong) .  
1 each f l o a t  valve 
1 each 2 7/8 IF p i n  t o  2" NPT f o r  t h e  a i r  hookup. 
Waiting for compressor opera tor .  T r i p  completed. 

Unloaded American blud t r u c k .  

O u t  t o  1947.33 f t o  

Terminated o p e r a t i o n s  f o r  t h e  day. 

C o m p r e s s o r  a r r i v e d  a n d  s t a r t e d  s e t t i n g  up  
Compressor. (RWG, DRP). 

Sta r t ed  g e t t i n g  r e a d y  f o r  t h e  a i r  l i f t .  Had t o  
r e p a i r  a i r  l i n e s .  

A i r  l i f t  s t a r t e d  a t  800 p s i .  L i f t e d  t h e  head i n  
30 m i n u t e s ,  The p r e s s u r e  dropped  t o  300 p s i  
ou tput  550 cfm, 

Add 10  - s tands  t o  t h e  40 i n  t h e  hole. 

A i r  l i f t  f rom 2 5 5 0  €to F l o a t  i n s t a l l e d  a t  j o i n t  
78. P r e s s u r e  r e l i e v i n g  a t  800 p s i .  Held f o r  30 
minutes. Conduct ivi ty  7500, ph 7 sto 7. 5 0  

S h u t  down compressor t o  i n s t a l l  plug i n  t h e  check 
va lve  so 1000 p s i  can be a t t a i n e d .  

Flow started. 760 p s i  a t  900 cfm. 

S h u t  o f f  compresso r  a t  4 0 0  p s i .  Add 1 0  more 
s t a n d s  t o  s t r i n g  (315 f t ) .  

Stands added. A i r  lift started a t  840 p s i .  
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1134 F l o w  s t a r t e d  i n  4 - i n c h  l i n e .  The p r e s s u r e  
d ropped  f rom 840 p s i  t o  720 p s i  g r a d u a l l y  b e f o r e  
t h e  f low s t a r t e d .  

1147 Compressor s h u t  down a t  460 psi .  Add 1 0  s t a n d s  t o  

1205 S t a r t e d  a i r  l i f t .  

s t r i n g  (60 i n  t h e  h o l e ) .  

1210 900 ps i  and holding. 3788 f t  of d r i l l  p ipe  i n  t h e  
w e l l  from ground l e v e l ,  9 5/8 cas ing  a t  4182 f t .  

1228 Flow s t a r t e d  a t  810 p s i .  Water is very  d i r t y .  

1233 Water color c l e a r i n g  up. 

1245 Compressor  s h u t  o f f ,  P r e s s u r e  dropped  from 810 
p s i . t o  520 p s i  i n  1 2  m i n u t e s .  Add 6 more s t a n d s  
t o  s t r i n g .  S t a r t e d  a i r  l i f t .  

1322 P r e s s u r e  l e v e l e d  a t  965 p s i  and  s t a r t e d  d r o p p i n g  
gradual ly .  

1330 F l o w  s t a r t e d  a t  890 psi ( v e r y  d i r t y ) .  Water 
temper a t u  r e i nc rea s e s it cleans up. 

1340 P res su re  dropped t o  650 p s i ,  

. 1350 Compressor s h u t  o f f ,  pressure dropped from 890 ps i  
t o  565 p s i ,  F l u i d  t e m p e r a t u r e  r e a d s  1250F .  The 
p l an  i s  t o  p u t  t h e  r i l l  p i p e  a t  t h e  b r i d g e  and  
d r i l l  w i t h  foam, 

1408 Add 9 s t a n d s  (4669 f t ) .  Put foam i n t o  t h e  a i r  and 
a t t e m p t  t o  u n l o a d  t h e  w e l l .  P r e s s u r e  s t e a d y  a t  

o r  s h u t  dow P r e s s u r e  h e l d  a t  100 p s i .  
No r e t u r n s .  P u l l e d  f i v e  s tands .  

1525 Compressors , Pipe a t  4400 f t ,  

1530 1100 ps i  

1535 . 1210 s i  and holding,  

1540 P r e s s u r e  i n c r e a s e d  t o  1350 p s i  and g r a d u a l l y  

1547 1560 p s i  and n head. S h u t  down compr esse r , 
R e t u r n  t o  b r i d g e d  area and  s t a r t  d r i l l i n g  w i t h  
mud. Use Bentoni te  and Dr i sp  (15 t o  1). 

1630 Tagged t h e  b r i d g e  w i t h  j o i n t  165  down. W a i t i n g  

L -- 
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f o r  mud t o  mix. 

be plugged. S t a r t  t r i p  out. 
1800 Cannot g e t  any c i r c u l a t i o n .  D r i l l  could p o s s i b l e  

2030 F l o a t  a r e a  i s  f u l l  of  s a n d .  R e a s o n  f o r  no 

2130 Terminated ope ra t ions  f o r  t h e  day. (RWG,DRP,JFR). 

c i r c u l a t i o n .  

5-22-82 0700 Completing t r i p  out. t?ater l e v e l  i nd ica t ed  a t  320 
Saturday f t .  Compessors on s tandby w i t h  two opera tors .  

0900 

1200 

1215 

T r i p  o u t  complete. B i t  is clear except  f o r  rocks 
p l u g g i n g  one  j e t .  Rocks had t o  come f rom t h e  a i r  
l i n e .  S t a r t ed  back i n t o  b r idged  area. F l o a t  
i n s t a l l e d  i n  t h e  b i t  sub. 

T r i p  i n  completed. Tagged br idge  a t  5188 f t .  

C i r c u l a t e d  for 1 5  m i n u t e s  and  s t a r t e d  d r i l l i n g  
through the  br idged area. 

1300 Had t o  s t o p  d r i l l i n g  t o  mix more mud. 

1500 D r i l l i n g a n d  reaming t h r o u g h  t h e  b r i d g e d  a r e a .  
S topped  t o  m i x  more mud. Should  c i r c u l a t e  t h t u  
b u t  could not .  

1630 S t i l l  d r i l l i n g  a n d  r e a m i n g .  N o r e  mud f r o m  
American Mud a r r ived .  

2200 Mixed mud t a n k s  5 times. Me11 t u r n e d  o v e r  a f t e r  
a b o u t  4.2 t anks .  Mud pump n o t  working.  P u l l  
d r i l l  p i p e  back i n t o  c a s i n g .  D r i l l e d  and  reamed 
from 5188 ground l e v e l  t o  5265 f t .  The l a s t  15 f t  
was clear of t h e  bridge. 

2300 

5-23-82 0700 

- 0800 
Sunday 

0900 

0950 

1040 

Terminated ope ra t ions  f o r  t h e  day. (RWG,DRP,JFK) . 
Worked on mud pump. 

Mud pump fixed. Star ted t r i p  back t o  t h e  bridged 
area. 

Tagged b r i d g e  w i t h  j o i n t  165 down (5203.35 f t )  
I n s t a l l e d  power s w i v e l  and  c i rculated.  Removed 
j o i n t  165 from s t r i n g  because of bad face. J o i n t  
166 w i l l  be considered a t  5203.35 f t  from now on. 

Started d r i l l i n g  through the bridge.  

Mud pump went  down aga in .  P u l l e d  back above  . 

L 
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br idge  t o  f i x  pump. 

1225 Pump r e p a i r e d .  S t a r t e d  back t o  b r i d g e d  area. 
Pump o n l y  working  t o  70% e f f i c i e n c y .  New pump 
ordered. 

1400  S t a r t e d  s e e i n g  r e t u r n s  of v e r y  f i n e  b l a c k  sands.  
. Water h a s  a s e p t i c  t a n k  odor.  Tempera tu re  h a s  

i n c r e a s e d  w i t h  these changes.  Reaming t h r o u g h  
b r i d g e  area and t r y i n g  t o  c l e a n  h o l e  as  much as 
p o s s i b l e .  C o m p r e s s o r s  on  s t a n d b y  w i t h  t w o  

, o p e r a t o r s .  Re leased  one  o p e r a t o r .  Power s w i v e l  
arm broke. 

1410 Stopped reaming & c i r c u l a t i n g  and decided t o  go t o  
6100  f t  t o  assure t h a t  t h e  h o l e , i s  open t o  t h a t  
depth. 

1700 Bridged a t  5233 f t o  c i r c u l a t e  down, 

1815 Cleared br idge  an or 6100 f t .  

1840 Tagged another  br idge  a t  5482.14 f t .  

2045 Reached 5513 f t s t a r t e d  t r i p  t o  c a s i n g  (4182 f t ) .  

2130 T r i p  c p l e t e d .  Te rmina ted  o p e r a t i o n s  for t h e  

5-24-82 0745 S t a r t e d  t o  b r i d g e d  area,  Compressor  on 
Monday s t a n d b y .  ne  o p e r a t o r .  T h e r e  h a s  b e e n  n o  

s i g n i f i c a n t  loss o r  g a i n  of  f l u i d s  t o  t h i s  p o i n t .  
A l l  returns have been black sands. 

0830'  H i t  b r i d g e  w i t h  j o i n t s  178  t h r  186 and 169 
t h r o u g h  1 7 8  s t a n d i n g  (555.20 ). D r i l l i n g  
through t h e  b r i d g e  w i t h  jont 1 8 8 .  Tagged b r i d g e  

C l e a r e d  b r i d g e  a b o u t  5265 f t  G.L, 

am ing ed area a l l  day. 
f t o  s of c u t t i n g s  coming up. 

day. (DRP,JFK). . . 

S t a r t e d  t r ip '  t o  cas ing  
pump s t i l l  has  n o t  arr  

Terminated o p e r a t i o n s  f o r  today. 
2000 T r i p  t o  cas i  g comple te .  S t i l l ' n o  mud pump. 

2130 Mud pump a r r ived .  (DRPIJFK) 

5-25-82 0600 C r e w  and mud pump-on locat ion.  F u e l  tank on pump 
Tuesday l o s t  i n  t r ans i t .  Rigging ne  u e l  l i n e  or pump. 

0830 Completed mud pump i n s t a l l a t i o n .  S t a r t e d  t r i p  t o  

t l ixing mud. 

br idge.  



t 
0915 Tagged t h e  b r i d g e  a t  5234.5 f t .  I n s t a l l e d  power ! 

swive l  and re-routed mud pump l i n e .  ,-- 

0945 

1150 

1400 

1500 

1600 

1800 

190 0 

1930 

2030 

2130 

5-26-82 0030 
Wednesday 

0100 

0120 

0150 

0215 

Mixing mud t o  keep v i s .  above  60. Hard t o  do. 
Water t e m p e r a t u r e  o u t  i s  115OF. Compessor on 
s t a n d b y  w i t h  one o p e r a t o r .  American Mud t r u c k s  
arr ived.  Two t r u c k s .  wili o n l y  a c c e p t  b i l l  f o r  
one. 

Tagged second  b r i d g e  a t  5497 f t .  J o i n t  205 down 
(5604.45 f t ) .  S t i l l  i n  br idged area. 

C a l l e d  Henry Clound of Sch lumberge r  w i t h  Jon 
Ze i s lo f t .  The p l a n  is  t o  r u n  1/BHC-GR Cal iper ,  
2/HRT 3/FDC-DIC-CNL/GR toge the r .  

The l o n g e r  we ream t h e  b i g g e r  t h e  c u t t i n g s  g e t .  
I n l e t  water temperature l l O o F  - o u t l e t  1180F. 
S t i l l  reaming w i t h  j o i n t  205. 

S t i l l  r eaming  w i t h .  j o i n t  205.  R e t u r n  wa te r  
temperature is 122OF. 

N e w  Crew.  S t a r t i n g  on 24 hour day. F i n a l l y  made 
j o i n t  206. R e t u r n  water t empera tu re  s t i l l  122OF. 
Heavy r e t u r n s  on  c u t t i n g .  No change  i n  t h e i r  
t ype  

S t a r t e d  d r a i n i n g  and  c l e a n i n g  mud t a n k  on t h e  
r e tu rn  s i d e ,  Shut down o p e r a t i o n  for 30 minutes .  

Completed mud t a n k  cleanout.  S t a r t e d  mixing new 
mud . 
Broke t h r o u g h  b r i d g e  w i t h  j o i n t  209 down 1 5  f t .  
(5713 f t ) .  

J o i n t  212 down (5789 f t ) .  Hole  a p p e a r s  t o  be 
clear. S t a r t e d  removing power swivel. (JFK,DRP). 

Tagged a n o t h e r  b r i d g e  a t  5975 ft.G.L. I n s t a l l e d  
power swive l  and j o i n t  213. 

Broke t h r o u g h  b r i d g e  a t  5991  f t .  J o i n t  213 h a l f  
way down. 

J o i n t  214 down. No i n t e r f e r e n c e  (6036.6 f t ) .  

J o i n t s  215, 216, 217, had minimal  interference a t  
random levels. 

J o i n t  222 down wi th  no i n t e r f e r e n c e  (6285.2 f t ) ,  

.- 
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0230 D e c i d e d  t o  c a l l  S c h l u m b e r g e r .  Henry  Cloud.  

0800 C l e a r e d  up  t h r o u g h  t h e  5200 f t  a r e a  w i t h  no 

0940 Tagged br idge  a t  5517 f t .  

0945 Schlumberger a r r i v e d  on loca t ion .  

should be on l o c a t i o n  no l a t e r  than rioon. 

i n t e r f e rence .  Star ted reaming again.  
LJ L I 

i' 
l i  1025 Cleared br idge  a t  5557 f t .  

1047 Tagged a n o t h e r  b r i d g e  a t  5630 f t .  About 1 0  f t  
through. 

1135 J o i  n t 7 o n  t h e  deck. 226 i n  t h e  h o l e .  12 
s t a n d i n g .  Should  be a t  6285.2 f t .  S t a r t  back t o  
5713 f t  t o  circulate. 

u 
I .  L 

li 
u 
u 

1215 A t  5713 f t .  Change s t r i p p i n g  rubbers. 

1305 Compl-eted s t r i p p i n g  rubber  i n s t a l l a t i o n .  Started 
c i r c u l a t i o n .  Mud: c h l o r i d e s  - 450 ppm. 

ph 7.5 
Water 1 0 ~ 5 -  10  

1455 Stopped  r c u l a t i n g .  S t a r t e d  o u t  of h o l e  f rom 
5713 f t .  - .  

1600 C i r c u l a t e d  f r ee  ,.of t h e  b r i d g e d  area. Removed 
power swive S tar ted  t r i  t t o  prepare  f o r  t h e  

-1830 D r i l l  p i p e  a n d  c o l l a r s  c l e a r  o f  h o l e .  
Schlumberger  h a s  hole .  Going i n  w i t h  S o n i c ,  
n a t u r a l  gamma and caliper. B i t  cond i t ion  good. 

i i  

1945 Cal iper  t agged  t h e  b r i d g e  a t  5223 f t .  Depth 
decreased t o  5212  f t .  A f t e r  t r y i n g  t o  p e n e t r a t e  

T e m p e r a t u r e  i s  152OF a t  5175  f t .  
r compressors and o rator. Units  w i l l  u s t a y  on loca t ion .  

a n n o t  p e n e t r a t e  b r i d g e d  area w i t h  l o g g i n g  t o o l .  
1 and going t o  t r y  another  c l  

by t h e  f i r s t  b r i  
second b r i d g e  a t  5298 f t .  ( B r i d g e  area does  n o t  
c o r r e l a t e  t o  prev ious  d a t  

5-27-82 0145 Could n o t  c i r cu la t e  t h r o u g  e second b r idge .  

1 

't; Thursday I n s t a l l i n g  power swivel.  
1 I" 

0230 Reaming bridged area. 



0530 

0630 

0830 

1000 

1215 

1530 

1545 

1900 

2015 

2025 

2130 

5-28-82 0030 
Fr iday  

0200 

0900 

1000  

Discontinued reamin'g w i t h  92 s t a n d s  i n  t h e  hole. 
20 s t a n d s  up, 3 j o i n t s  bad, #228 on t h e  p ipe  rack. 
Star ted c i r c u l a t i o n ,  

S t a r t i n g  t o  g e t  c u t t i n g s  on t h e  r e t u r n  o v e r  t h e  
s c r e e n .  Water t e m p e r a t u r e  122'F o u t ,  105'F 
i n l e t ,  V i s  -39, 

F u e l  pump wen t  o u t  on d r i l l i n g  r i g .  Had t o  l o c a t e  
a mechanic, Cu t t ing  s t i l l  coming up so w i l l  j u s t  
c i r c u l a t e  w h i l e  r i g  is down, 

Baroid hand a r r i v e d  w i t h  mud, Water t empera tu re  
l l O ° F  i n l e t  - 129OF o u t l e t ,  L o t s  of c u t t i n g s  
coming up, 

Started mixing mud t o  raise v i s .  

D r i l l i n g  r i g  repaired, Returns  have. t ape red  o f f ,  
V i s  - 59, 

Started t r i p  through bridged a rea .  

T r i p  out  of t h e  hole  completed, No r e s i s t a n c e  
c o m i n g  o u t ,  P r e p a r i n g  f o r  a n o t h e r  l o g g i n g  
a t tempt ,  

Tagged  b r i d g e  a t  5220  f t .  Had t r o u b l e  w i t h  
l o g g i n g  e q u i p m e n t  t e n s i o n  d e v i c e .  T h e  h o l e  
diameter 50  f t  above  t h e  b r i d g e  i s  1 2  1/2". Hole 
temperature i s  152OF. 

Pounded  o n  b r i d g e  f o r  3 0  m i n u t e s  w i t h  no 
pene t r a t ion .  Hole is s loughing  i n ,  

I t  was decided t o  release Schlumberger and t r y  t o  
case. C o n t a c t e d  Brown O i l  Too l  f o r  r i g h t  hand  
t u r n  l i n e r  hange r ,  Hanger i s  s p e c i a l  and c a n n o t  
g e t  t o  l o c a t i o n  u n t i l  6-3-82, C o n t a c t e d  CRC a n d  
w e  c a n  re lease crew w i t h  no s t a n d b y  pay, C r e w  
released and w i l l  r e t u r n  for  work  a t  0600 on 6-3- 

I n s t r u c t e d  crew t o  p u l l  d r i l l  p i p e  back i n t o  
c a s i n g  (4078 f t ) ,  empty and c l e a n  Q u t  mud p i t s  and 
te rmina ted  o p e r a t i o n s  u n t i l  0800 on 6-3-82. 

Checked over w e l l  s i te.  

P icked  u p  crew and took them t o  t h e  airport .  

Covered mud a t  t h e  s i t e  w i t h  poly  sheet. Put subs 
and rubbers  i n  t h e  doghouse,  C leaned  u p  area. 

82, (DRP, JFR) 
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6-1-82 
Tuesday 

6-2-82 2000 
Wednesday 

6-3-82 0600 
Thursday 

0800 

1015 

1030 

I n s t r u c t e  Don McQueen on power p l a n t  ope ra t ion  and 
con tac t ed  t h e  c i t y  p o l i c e  t o  guarantee  p a t r o l  t o  
c h e c k  s e c u r i t y  a n d  t h a t  t h e  l i g h t s  a r e  on. 
Terminated cleanout  o p e r a t i o n s  u n t i l  6-2-82. 

Contacted Bob a t  Brown O i l  Tool (Wilson Supply) on 
c a s i n g  h a n g e r .  8540.00 p l u s  297.50 m i l e a g e .  
I n c l u d e s  one  m a n - f o r  one day. 350.00 f o r  e a c h  
a d d i t i o n a l  day. The t o o l  i s  t o  be p i c k e d  up i n  
Houston by Lyndon A i r  F r e i g h t  ( M i k e  Brannon). 
713-987-1104. W i l l  a r r i v e  i n  Alamosa by 8 p,m. on 
6-3-82, Hanger i s  t o  be  p i c k e d  up a t  Brown O i l  
Tool, Hun t sv i l l e ,  Texas, Product ion Dept. @ 8 a.m. 
Wednesday ,  6-2-82. F r e i g h t  c h a r g e  w i l l  b e  
$1650.00. 

Cal led  John Loos, Chr i s t ensen  Tool on broken jars. - 
Third c a l l  i n  a week with no re,- =*-)onse. 

Meeting w i t h  DOE, P r e s e n t  were Dolenc, Pres twich ,  
Goldman, Kunze, Gould and P h e t t e p l a c e ,  I t  was 
d e c i d e d  t o  t r y  and case w i t h  s l o t s  . th rough t h e  
p r o d u c t i o n  a rea ,  Mo a d d i t i o n a l  money i s  
ava i l ab le .  The c i t y  w i l l  have t o  take care of any 
a d d i t i o n a l  t e s t i n g .  

Contacted CRC on start-up. C r e w  t o  be on l o c a t i o n  
a t  6 a,m. on 6-3-82. (DRP) - 

Arrived i n  Alamosa. Checked loca t ion .  Everything 
i n  good shape, .CRC cre is i n  town. 

Checked w i t h  B a r o i d  on mud m i x ,  18 e a c h  g e l  t o  
one C e  One e a c h  C C 1 6  e v e r y  25 bags,  
(DRP 

Turned on water and s t a r t e d  m i x i n s  mud. F u e l  low 
i n  r i g .  C o n t a c t e d  W r i g h t  O i l .  The  we l l  was i n  a ' 

- n o  flow c o n d i t i o n  on arr ival .  

a l l e d  M i k e  Bran n a t  Lynden A i r  F r e i g h t .  The 
t r u c k  s h o u l d  be  i n  t h e  area. C a l l e d  Four S t a t e s  
C a s i n g  and  Brown O i l  - t o o l  a n d  t o l d  them of  t h e  
projected schedule.  

D r i l l  p i p e  s t a tus ,  66 s t a n d s  i n  t h e  h o l e ,  46 
s t a n d s  i n  t h e  rack, 10 s t a n d s  on t h e  deck. S t a n d  
a v e r a g e  l e n g t h  i s  61.4 f t .  T h e r e  a re  244 u s a b l e  
j o i n t s  o u t  of 249. S t a r t e d  back i n t o  t h e  hole .  
V i s  is 69. . 

C a s i n g  hange r  a r r i v e d .  Threads  a r e  7 inch .  ST+C 
P in /  4 1 / 2  IF Box. Sub r e q u i r e d  is a 4 1/2 I F  P i n  
t o  2 7/8 Reg. IF  Box, 
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. 1130 

1300 

1315 

1325 

1359 

1404 

1445 

1500 

1530 

1545 

1555 

1600 

1606 

1608 

1617 

1622 

1624 

1630 

Tagged the b r idge  w i t h  82 s t a n d s  i n  t h e  hole (5145 
f t )  and  10 f t  of No, 83, Chased down 20 f t  more 
and  h i t  s o l i d ,  Had t o  break 15 s t a n d s  and  l a y  
down t o  s t a r t  d r i l l i n g  w i t h  t h e  power s w i v e l ,  

Mud m i x  is 51 g e l ,  2 c e l e x  and  1 CC-16. V i s  i s  70 
and r i s ing .  S t r i p p i n g  rubbers are 77.50 ea, Three 
each used as of today, One each set  of s l i p  dies  
replaced a t  390,00, 

Sta r t ed  r o t a t i o n  and  c i r c u l a t i o n  above b r idge ,  
V i s  i s  app. 400 on  s u c t i o n  t a n k ,  

Started d r i l l i n g  through t h e  br idge ,  

Broke through b r idge  (15 f t  t h i c k )  , 

J o i n t s  166 and 167 down w i t h  no r e s i s t a n c e ,  

J o i n t s  168 t h r o u g h  172 down. 173 t a g g e d  t h e  
b r i d g e  5 f t  down, Layed down 173 and p i c k e d  u p  
power s w i v e l  (5334 f t ) .  

Power Tong problem, 

Power tong r e p a i r e d  , 

Started d r i l l i n g  w i t h  j o i n t  171. 

J o i n t  173 down, Went t h r o u g h  5 f t  b r i d g e  a n d  
cleared, 

I '  
L 

i 
1 

t 

t 
c J o i n t  175 down, No i n t e r f e r e n c e .  176 (5421 f t )  

m e t  about 1 0  f t  of i n t e r f e r e n c e ,  b u t  minimal. 

J o i n t  177 down, No i n t e r f e r e n c e .  

J o i n t  178 down, No i n t e r f e r e n c e ,  (5521 f t )  

J o i n t  179 down, No i n t e r f e r e n c e ,  (5574 f t ) ,  

J o i n t  180 t a g g e d  b r i d g e  f o r  1 0  f t  a n d  b r o k e  
t h r o u g h ,  Minimal  i n t e r f e r e n c e ,  No c u t t i n g s  i n  E] 
t h e  r e tu rns .  

J o i n t  181 down, No i n t e r f e r e n c e .  

J o i n t  182 down, No i n t e r f e r e n c e .  
b 

J o i n t  183 down, No i n t e r f e r e n c e ,  t 
J o i n t  184 down. N o  i n t e r f e r e n c e .  Removing power 6,. 
swive l  . L 



1650 J o i n t s  185 & 186 down. No i n t e r f e r e n c e .  

1700 S t a r t e d  c i r c u l a t i n g ,  J o i n t s  have  been  p i c k e d  u p  
and  layeci down o u t  of  o r d e r  so much, t h a t  r e -coun t  
t o  determine where w e  are is requi red ,  

244 ea j o i n t s  f o r  use .  
-24 ea j o i n t s  i n  rack (12 s t a n d s ) .  
-02 ea j o i n t s  on t h e  deck. 
-20 ea j o i n t s  on end of p ipe  rack, 
198 ea j o i n t s  down hole. 

198 x 30.7 = 6078.6 + 110 = 6188 f t ,  

1800 C a l l e d  Four S t a t e s  Cas ing  and  s a i d  t o  be  on 
l o c a t i o n  a t  0430 on 6-4-82. ( P a t  P a t t e r s o n ) .  

Cal led  Wilson t o o l  (Sonny). Should be on loca t ion  
by 0600 on 6-4-82. 

I 

PROJECTED CASING PLAN 

Hang t h e  7 inches  from 4150 f t .  
Center 2 each s l o t t e d  j o i n t s  near 5476 'ft. 
Casing on hand: 

1 ea cas ing  hanger 
10 ea s l o t t e d  cas ing  (405 f t )  
38 solid c a s i n g s  (1525 f t )  

Hang as fol lows:  
32 ea s o l i d  c a s i n g  from 4150 f t  t o  5430. 
2 ea s l o t t e d  c a s i n g  from 5430 f t  t o  5510 f t ,  

. 5 ea s o l i d  cas ing  from 5510 f t  t o  5710 f t .  
8 ea s lo t t ed  c a s i n g  from 5710 f t  t o  6032 ft. 
1 ea s o l i d  cas ing  from 6032 f t  t o  6072 f t ,  
1 ea c u t t i n g  shoe 
Torque j o i n t s  t o  1220 f t .  lbs. 
No Johnson Screen w i l l  be used. 

1915 S t a r t e d  p u l l i n g  d r i l l  p i p e  h rough  t h e  b r i d g e d  
area. From 6188 f t  t o  5206 f t  (16 s t a n d s ) .  

1945 T igh t  on f i r s t  j o i n t  of t h e  1 2 t h  s t a n d  (5502 f t ) .  

2010 S t a r t e d  c i rculat ion and s l i p p e d  through t h e  t i g h t  
spot.  

2030 Reached 5206 f t  l e v e l .  . S t a r t e d  t o  ream back 
through. 

, 

2045 Tagged t h e  b r i d g e  a t  5220 f t  and  c o u l d  n o t  g e t  
through, Mounting c i r c u l a t i o n  head. 

2130 Cannot circulate through. Mounting power swivel .  
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223 0 

2300 

23 45 

06-04-82 0130 
Friday 

0330 

0 400. 

0445 

0900 

0915 

1000 

103 0 

1037 

1 0 4 1  

1045 

1047 

1050 

1051 

1055 

1058 

1100 

1102 

1 1 0 4  

1105 

1107 

Broke t h r o u g h  b r i d g e .  Only a b o u t  2 f t  was hard ,  
Removing power swivel.  

Tagged second b r idge  a t  about 5480 f t ,  
through mounting power swivel. 

Slow pene t r a t ion .  No c u t t i n g s .  (DRP-JFH) 

Cannot g e t  

Broke t h r o u g h  t h e  b r i d g e ,  C i r c u l a t i n g  a t  6188 
f t ,  No c u t t i n g s  i n  t h e  returns. 

C a n n o t  keep v i s  a b o v e  5 0 .  4 S t a t e s  c a s i n g  
a r r i v e d  on locat ion.  

Sonny Wilson arrived on loca t ion .  

Having p rob lems  w i t h  mud pump. Seems t o  be  
transmission, S t a r t e d  t r i p  o u t  of hole  and began 
prepar ing  f o r  cas ing  7 inch, 

T r i p  o u t  complete, 

S t a r t e d  r igg ing  up f o r  cas ing  run. 

Mud pump r e p a i r e d ,  

S t a r t e d  cas ing  run. 

No, 3 1  s o l i d  cas ing  and c u t t i n g  shoe down. 

No. 0 1  s l o t t e d  cas ing  down. 

No. 02,  N N N 

No. 03. N a N 

NO, 0 4 0  N n a 

No. 06. a n n 

No. 07, I N n 

No, 08. N n I 

No, 32. S o l i d  cas ing  down, 

No.  33, N n N 

N o ,  34, N n N 

No. 35. W N N 

a N n No. 36. 

-. 

117 



1111 .Moo 09 S l o t t e d  cas ing  down. 
1113 No. 10.  n n n 

1115 No. 11. S o l i d  cas ing  down. 

1116 No. 12. S o l i d  cas ing  down. 

1117 No. 13. S o l i d  cas ing  down. 

1119 No. 14. 

1120 No. 15. 

II n n 

II II II 

1155 Balance of cas ing  i n  t h e  hole. Rigging u p  t o  run  

1222 Casing hanger i n s t a l l e d  on casing. Rigging d r i l l  

1345 I n s t a l l i n g  d r i l l  co l la rs  and re-s t rapping s tands .  

1500 7 i n c h  hange r  seems t o  b e  hung on 9 5/8 i n c h  
hanger .  A l s o  t h e  f l o a t  i n  t h e  d r i l l  p i p e  seems 

. l iner  hanger. 

p i p e  t o  t h e  hanger. 

e i n  t h e  hole. 

' 1545 Hangers a n t i n u i n g  t r ip .  

1730 Tagged b r i d g e  a t . 5 2 3 0  f t .  Could n o t  penetrate.  
Mounting power swivel . .  

'1910 S t a r t e d  r o t  i n g  and  c i r c u l a t i n g  f rom 5222 t o  
5252. Mo i n t e r f e r e n c e .  

1930 R o t a t i n g  5 82. Very hard. Wi lson  d o e s  
n o t  want over 8000 lbs p u t  on t h e  hanger .  He 
feels it  might hang it 

2200 Have .been r o t  228 f o r  o v e r  2 
h o u r s  w i t h  no p t o g r  Cas ing  hange r  hand 
(Sonny Wilson)  w i l l  ri u s  p u t  over 8000 lbs 
on s t r i n g  eve ear i s  r a t e d  between 

223 0 t h e  s t r i n g .  S t r i n g  
t e d  moving a t  1 6 0 0 0  l b s  and  b r o k e  t h r o u g h  

2300 Interference and  5 4 9 0  f t .  b u t  s t i l l  

15000-18000 l b s  

w i t h  12000 lbs. 

i n g  i s  s t i l l  hanging. Keeping 
12000 t o  15000 l b s  on s t r i n g .  (DRP-JFK). 1 

06-05-82 0100 Clear of br idged area. (5713 f t )  and proceeding. 

l l 8  
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Saturday 

0 1 4 0  

0210 

0330 

0400 

0730  

0800 

0830 

1300 

1800 

2300 

Reached 6 0 8 3  f t  w i t h  c a s i n g ,  S t a r t i n g  t o  hang 
l i n e r  , 

Having t rouble  hanging l i n e r .  W i l l  n o t  shear. 
Sonny Wilson decided t o  ca l l  f a c t o r y .  

Liner  Hanger f i n a l l y  se t  a t  4150 f t &  5 f t ,  
Released w i t h  20,000 l b s  shear on pins ,  P o s s i b l e  
t r o u b l e  c o u l d  h a v e  b e e n  c l a y  o r  s l o u g h i n g  
material worked around t h e  hanger mechanism, 

Pu l l ed  s e v e r a l  s t a n d s  and removed t h e  s t r i p p i n g  
rubber .  S t a r t e d  t r i p  o u t  t o  i n s t a l l  t h e  5 7 / 8  
d r i l l  b i t .  

Comple ted  t r i p  o u t ,  I n s t a l l e d  5 7 / 8  b i t  f o r  
c l e a n o u t ,  B i t  f l o a t  damaged, I n s t a l l e d  s t r i n g  
f l o a t  above c o l l a r s .  

Started t r i p  i n  for  c leanout .  

C a l l e d  American Mud, Mix abou t  2 l b / b b l ,  of 
sodium phosphate, Soak i n  area t o  c l e a n  o u t  
(5200 f t  t o  5 7 0 0  f t )  f o r  about 15 minutes  and 
f l u s h  w i t h  c l e a n  water, S o l u t i o n  w i l l  no t  damage 
metal pa r t s  i n  h o l e ,  C a l l e d  Wes te rn  A i r  t o  
n o t i f y  Don S h e e l e y  t a  r e t u r n  t o  t h e  w e l l  
l o c a t i o n ,  H e  was on  t h e  r o a d  and  w i l l  r e t u r n  
l a te r ,  

Tagged t h e  b r i d g e  a rea  a t  6 2 9 4  f t .  Same k i n d  of  
c u t t i n g s  i n  t h e  r e t u r n s  as before. T r i e d  t o  
c i r c u l a t e  t h r o u g h  b u t  no p e n e t r a t i o n ,  Lay down 
42  j o i n t s  t h a t  a r e  s t a n d i n g  so w e  can  d r i l l  
through t h e  br idged area, 

Completed lay-down of d r i l l  pipe. Mounting power 
swivel  t o  s t a r t  d r i l l i n g .  

Only averaging about 20 f t / h r  on c l eanou t  (6404 
f t ) ,  Heavy r e t u r n s ,  Seem t o  be r o u n d e r  and 
l a r g e r  than before, Lots of drag on t h e  b i t ,  

M e e t i n g  b e t w e e n  Goldman,  P h e t t e p l a c e  a n d  
Rasmussen (CRC) on d r i l l i n g  problem,  Ca l l ed  
Dolenc. Dolenc  and  Goldman a g r e e d  t o  keep  
d r i l l i n g  or  r o t a t i n g  and  c i r c u l a t i n g  u n t i l  0 7 0 0  
h r s  on 6-6 -82 ,  They a g r e e d  t h a t  D.O.E. wou ld  
a b s o r b  a n y  a d d i t i o n a l  c o s t s  f o r  t h e  e x t r a  
o p e r a t i n g  time because  w e  had expended a l l  w e  
c o u l d  f o r  c l e a n - o u t .  Mee t ing  l a s t e d  u n t i l  0 2 3 0  
on 6-6-82. (DRP) , 

U 9  



06-06-82 0700 Wes n A i r  ope ra to r  (Don Sheeley) on loca t ion .  
Sunday C leaned  h o l e  f rom 6 4 0 4  f t  t o  6435 f t  s i n c e  2300 

yesterday, Very heavy s o l i d  re turns .  Decided t o  
p u l l  back t o  6400 f t  because of torquering.  Need 
t o  change s t r i p p i n g  rubber. Also w i l l  c l e a n  mud 
p i t s  so we can circulate w i t h  clear water. 

0920 S t a r t e d  c lear  water c i r c u l a l t i o n  w i t h  1200  p s i  
pump p r e s s u r e ,  I n l e t  water t e m p e r a t u r e  - 65'F 
and  1 1 8 O F  o u t ,  Water i s  b l a c k  and  h a s  a sep t ic  
odor , 

1200 Water tempera ture .6S0F i n l e t  - 8S°F o u t l e t .  The 

Baroid Mud l e f t  on l o c a t i o n :  59 each - Q u i c k  
G e l ,  18 each CC-16. 

1415 S t a r t e d  sweep t o  c l e a n  h o l e ,  Added 1 0 0  lbs U f  
Sodium Hexa Meta Phosphate  t o  ,70 B B l s  of water 

. water is s t a r t i n g  t o  clear.  

and pumped t h i s  f o r  1 2  m i n u t e s  p l u s  6 m i n u t e s  
d i s p l a c e m e n t  of d r i l l  p i p e  a t  120  s t r o k e s / m i n ,  
(about  200 g p  w e t , ) -  

1455 A t  6 0 0 4  f t ,  c l o s e d  h y d r i l  a n d  p u l s e d  t h e  
formation,  One m-inute on and fou r  minutes  off .  
Pressure  f rom 6 0 0  t o  7 0 0  p s i g  when pumping and  
2 5 0  t o  350 p s i g  when n o t  pumping. Did  t h i s  f o r  
one  hour , .  

. 1616 Added 1 0 0  l b s  of Nap04 t o  6 0  b b l s  of water a t  
5 5 2 4  f t ,  Pumped  f o r  1 4  m i n u t e s  a t  1 0 8  
s t rokes /minute  fol lowed by 10 minutes  c i r c u l a t i o n  
t o  clear t a n k s  and d r i l l  pipe.  

P u l s e d  f o r m a t i o n  a t  5524 f t  l e v e l  f o r  one  hour  15 
m i n u t e s ,  One m i n u t e  w i t h  pressure on  a n d  f o u r  
minutes o f f ,  

1645 

I; 
L 

L 
Li 

bj 

1800 Hole s h u t  i n  f o r  15 m i  Maintained 375 ps ig  ' 

a t  period, 

br idge a t  6375 f t ,  

1855 S ta r t ed  c i r c u l a t i o n  a t  6 3 4 0  f t ,  App. 21,000 g a l  
i n  hole. 

I 

2040 Removed power swive l ,  mounted c i r c u l a t i o n  head, 
Continued t o  circulate.  

2400 Water t e m p e r a t u r e  i s  9 2 O F  i n  m u d  p i t s .  
O c c a s s i o n a l  b l a c k  and  some grey  c o l o r  i n  water. 



1 '  

t 
I n  l a s t  3 1 / 2  h o u r s ,  one hour  h a s  been d i s c h a r g e  
and t h e  rest  has  been recirculat ion.  (JFK-DRP). 

Began t r i p  f rom 6340 f t  t o  s t a r t  a i r  l i f t ,  9 2  
j o i n t s  removed w i l l  be  a p p r o x i m a t e l y  500 f t .  of  
d r i l l .  Well is  flowing approximately .3 gpm. 

T r i p  t o  500 f t  complete. 

S t a r t e d  a i r l i f t  a t  500 f t .  170 ps ig .  

L 
06-07-82 0046 
Monday 

L 
L 

I '  

0240 

0337 

0351 

0405 

0418 

0421  

0 435 

L 
t Bled back - Holding 1 4 0  ps ig .  

Add 8 s t ands  (991 f t )  . 
S t a r t e d  a i r l i f t  a t  991 f t .  c 
Flow began a t  260 psig.  B l e w  dry  i n  7 minutes .  

S t a r t e d  a i r l i f t  a t  160 p s i  w i t h  o c c a s s i o n a l  
surg ing  . 
Add 8 s t ands  (1474 f t )  . 
S t a r t e d  a i r l i f t  a t  1474 f t .  Cannot-remove water 
head a t  300 p s i g ,  Water s t a r t e d  moving a t  360 
p s i g .  A f t e r  f l o w  s t a r t e d  p r e s s u r e  w e n t  t o  380 
p s i g  - dropped to. 340 p s i g  and s t a b i l i z e d ,  

0448 

t 0458. 

0512 S t a r t i n g  t o  pu l se  a i r  and water. c 0518 Shutdown w i t h  p re s su re  a t  220 psig.  Add 8 s t a n d s  
(1957 f t ) .  

c 0529 

0532 

0542 

S t a r t  a i r l i f t  a t  1957 f t .  

445 psig.  L Pressure  dropped t o  390 p s i g  and f low s t a r t e d .  

L 0550 

0600 

Shutdown . 
Shu t  o f f  p r e s s u r e  f o r  20 s e c o n d s  t o  l e t  t h e  water 
head  b u i l d  up. I n t e r r u p t e d  f l o w  s t a r t e d  a f t e r  
two minutes. Very l i t t l e  recovery, 

S t a r t e d  t r i p  back t o  6400 f t .  

L 
0630 

0750 
tj  

S t a r t e d  c i r c u l a t i n g  w i t h  water a t  6340 f t .  

L o t s  of  mud a n d  m u c k  i n  r e t u r n s .  Water 
t e m p e r a t u r e  80°F on r e t u r n .  P u l l e d  5 j o i n t s  
(6040 f t ) .  

1025 

I 
t 
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1050 Began air/water i n j e c t i o n ,  500 p s i g  ind ica ted  on 
water pump , 

1113 Stopped i n j e c t i o n ,  P u l l e d  one j o i n t ,  

1128 Started air/water i n j e c t i o n .  

1141 

1146 Water pump o f f  - P u l l e d  two j o i n t s ,  

1154 Started water pump, 

1207- A i r  O f f m  

A i r  o f f  - water pump only,  

1217 Water pump off. P u l l i n g  a n o t h e r  j o i n t ,  (5919 
S& \ 
LLJ 

1223 Sta r t ed  air /water  i n j e c t i o n ,  700 p s i g  mix tu re .  

1535 Shut  o f f  a i r  and water, 

Flowing about  150 gpm. 

1543 Started water pump a t  120 s/min, 

1800 Started t r i p  t o  2000 f t ,  

1920 Reached 2000. f t ,  S t a r t i n g  compressors, Released 
crew except  f o r  d r i l l e r ,  

1941 Flow s tar ted a t  850 ps ig ,  Water is  very d i r t y .  

1955 Head blown O f f m  St i l i z e d  a t  340 p i g ,  Sun 
Trucking- picked up remaining American Mud, 

2015 B l e w  for 20 m i n u t e s  w i t h  no a p p a r e n t  r e c o v e r y ,  
Pressure s t a b i l i z e d  a t  340 p s i g ,  T u r n e d  o f f  

p r e s s u r e  b u i l t  up t o  
458 p s i g  and dropped t o  380 p s i g  and  s t a r t e d  

Very l i t t l e  water removed, 

044 Turned off compressors, 

2114 Turn on compressors. ure b u i l t  up t o  535 
ps ig .  ’ 

75 ps ig  and started f lowing 
v e r y  d i r t y  brown water a t  f i r s t ,  Tempera tu re  
82OFm 

2143 Pressure dropped to 420 psig. S t i l l  blowing some 

L 
-.. 
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water, Turned o f f  compressors, 

Turned on compressors. Pressure b u i l t  up t o  580 
ps ig .  

I '  e 2255 L 
L 2308 

2318 

Pressure dropped t o  510 p s i g  and flow started,  

Pressure 340 p s i g  w i t h  very l i t t l e  flow. Turned 
o f f  compressors. 

Flow started a t  510 ps ig .  (JFH-DRP) 

Flow h a s  c o n t i n u e d ,  I t  h a s  been dec ided  t o  
c o n t i n u e  t h e  a i r l i f t  ra ther  t h a n  c i r c u l a t e  f rom 
t h e  bottom because of t h e  cont inued flow, 

06-08-82 0100 
Tuesday 

0300 The f l o w  seems t o  have  i n c r e a s e d , s l i g h t l y .  
p re s su re  i s  s tab le  a t  340 ps ig ,  . 

The 

0400 T h e  f l o w  i s  g e t t i n g  d a r k e r  i n  c o l o r  a n d  i s  
belching i n  s p u r t s ,  

The  f l o w  has  decreased, b u t  l o t s  of s o l i d s  a r e  
coming up with t h e  cont inued surging.  

Blowing a b o u t  h a l f  water and a i r .  The water is 
v e r y  da rk  w i t h  s o l i d s .  The p r e s s u r e  i s  h o l d i n g  
a t  3 4 0  ps ig .  About 1 / 2  i n c h  water i s  go ing  o v e r  
t h e  wier , 

Flow decreased t o  minimal, S t a r t  t r i p  t o  6280 f t  
t o  circulate, 

0500 

0520 

L 0530 

0880 

0810 

T r i p  complete t o  6280 f t ,  

B e  an pumping 2 1 s t  s t r e e t  w e l l  water i n t o  ho le ,  
90 8 F i n  mud tanks ,  

102 s/min. 7/8 i n c h  o v e r  t h e  wier - 93OF i n l e t  
water tempera ture  - 100°F o u t l e t .  Dark  brown mud 
re turns ,  900 p s i g  a t  t h e  mud plump. 

0900 

0928 C losed  h y d r i l  and  p r e s s u r i z e d  h o l e  t o  1000  p s i g  
( 6 0  s/min) .  Bled o f f  t o  0 i n  one  m i n u t e  a f t e r  
s h u t t i n g  o f f  t h e  pump, 

0945 

0947 

Closed h y d r i l  and p r e s s u r i z e d  hole  t o  1200 psig,  
Immediately bled o f f  t o  0. 

Opened  h y d r i l  a n d  c o n t i n u e d  pumping  a t  1 2 5  
s/min., 1400 ps ig .  

Turned  pump o f f .  The water began c l e a r i n g ,  No 
a r t e s i a n  f low.  D i s c o n t i n u e d  o p e r a t i o n s ,  S t a r t  
l ay ing  down d r i l l  p ipe  and r i g  down, 

t 
1010 

t 

Li 
i :  --. 
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1800 Rig down complete. Started temperature  log .  

2230 Completed temperature  logs. Logged t o  6,294 ft,  
Max temperature  189OF, (JFK-DRP) . 

06-09-82 0600 Water l e v e l  a t  t h e  well dropped approximately 30 
Wednesday f t ,  

0900 Water l e v e l '  v i s i b l e ,  A p p r o x i m a t e l y  20 f t .  
Called Baroid f o r  pickup of mud l e f t  on loca t ion .  

C o n t a c t e d  C i t y  H a l l  a n d  n o t i f i e d  t h e m  t h a t  
everything was secure a t  t h e  l o c a t i o n  and we were 
l eav ing  f o r  Idaho Fa l l s .  

-. 
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