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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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GEOPRESSURED-GEOTHERMAL WELLS OF OPPORTUNITY 

PROSPECT NO. 8 

EATON OPERATING COMPANY - D.O.E.  - C & K PETROLEUM, I N C .  

FRANK A. GODCHAUX, 111, NO. 1 

VERMILION PARISH , LOUISIANA 

1.0 INTRODUCTION 

Eaton Operat ing Company recommends D.O.E. funding f o r  a geopressured- 

geothermal t e s t  of C & K Petroleum, Frank A. Godchaux, 111, No. 1 under 

t h e  Wells of Opportunity Program. T o t a l  es t imated  c o s t  t o  complete the  

Godchaux Well No. 1, d r i l l  a s a l t w a t e r  d i s p o s a l  w e l l ,  t e s t  t he  w e l l  and 

plug and abandon both wells i s  $2,959,000. 

This prospec t  was d r i l l e d  by C & K Petroleum t o  a t o t a l  depth of  16,000 

f e e t .  The w e l l  has  a 7-5/8” l i n e r  s e t  a t  12,387 f e e t .  Eaton proposes t o  

tes t  the P l a n u l i n a  sand from 15,584 to 15,692 f e e t .  Estimated bottom h o l e  

pressure  a t  15,638 fee t  i s  14,480 p s i .  A mud weight of 1 7 . 8  l b l g a l .  was 

used during t h e  d r i l l i n g  of t h e  proposed t e s t  zone. 

i s  298 F and maximum es t imated  s a l i n i t y  75,000 ppm. 

the  gas content  i s  est imated t o  be 44 SCF/BBL. 

Estimated temperature 

Assuming s a t u r a t i o n ,  0 

Work on t h e  p r o j e c t  would begin  i n  l a t e  June, 1981 and would be  completed 

a t  t h e  end of  September, 1981. An o p t i o n a l  tes t  involv ing  a convent ional  

workover plugback wi th  a r i g  on l o c a t i o n  would c o s t  an es t imated  $689,000. 
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2.0 SUMMARY 

This book i s  a d e t a i l e d  prognosis  covering t h e  a c q u i s i t i o n ,  completion, 

d r i l l i n g ,  t e s t i n g  and abandonment of  t h e  Frank A. Godchaux, 111, Well 

No. 1 under t h e  Wells of Opportunity Program. 

The w e l l  i s  loca ted  approximately 12 m i l e s  s o u t h e a s t  of t h e  c i t y  of  

Abbevi l le ,  Louisiana.  Eaton Operating Company proposes t o  t es t  a s e c t i o n  

of  t h e  P l a n u l i n a  sand a t  a depth ranging from 15,584 t o  15,692 f e e t .  

The r e s e r v o i r  pressure  i s  est imated t o  be  14,480 p s i  and t h e  temperature 

of t h e  formation water  i s  expected t o  be  298 F. The water s a l i n i t y  i s  

c a l c u l a t e d  t o  be  75,000 ppm. The w e l l  i s  expected t o  produce 20,000 

b a r r e l s  of  water per  day with a gas content  o f  44 s tandard  cubic  f e e t  

per  b a r r e l .  

0 

The w e l l  was acquired from C & K Petroleum, Inc.  on March 20, 1981. C & K 

abandoned t h e  w e l l  a t  a t o t a l  depth of 16,000 f e e t .  The w e l l  h a s  a 7-5/8" 

l i n e r  s e t  a t  13,387 f e e t .  Eaton proposes t o  s e t  5-1/2" cas ing  a t  16,000 

f ee t  and produce the  w e l l  through the  casing u s i n g  a 2 - 3 / 8 "  tub ing  s t r i n g  

f o r  w i r e l i n e  p r o t e c t i o n  and f o r  p r e s s u r e  c o n t r o l .  A 4,600 f o o t  s a l t w a t e r  

d i s p o s a l  w e l l  w i l l  b e  d r i l l e d  on t h e  s i t e  and t e s t i n g  w i l l  b e  conducted 

s imi la r  t o  previous Eaton tes t s .  The t o t a l  es t imated  c o s t  t o  perform t h e  

work i s  $2,959,000. An o p t i o n a l  t e s t  from 14,905 t o  15,006 f e e t  may b e  

performed a f t e r  t h e  o r i g i n a l  tes t  and w i l l  r e q u i r e  a workover wi th  a r i g  

on l o c a t i o n  t o  perform the plugback. 
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The s u r f a c e  product ion equipment u t i l i z e d  on previous Eaton WOO tes ts  w i l l  

be u t i l i z e d  on t h i s  t e s t .  

a l l  p a r t i e s  involved i n  t h e  t e s t i n g  a r e  f a m i l i a r  with i t s  opera t ion .  

I n s t i t u t e  of Gas Technology and M r .  Don Clark w i l l  handle  t h e  sampling 

and t e s t i n g  and r e s e r v o i r  e v a l u a t i o n ,  r e s p e c t i v e l y ,  as  on t h e  previous 

Eaton tes ts .  . 

This equipment has  worked s a t i s f a c t o r i l y  and 

The 

I 

I 
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3.0 LEGAL AGREEMENTS 

This section contains copies of the signed agreements with C ti K 

Petroleum and the Godchaux' s . 

Eaton JndurMo8 of Hourton, Jnc. 
DOE CONTRACT NO. 
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EATON OPERATING COMPANY, INC. 

March  1 2 ,  1 9 8 1  

C & K P e t r o l e u m ,  I n c .  
3 9 0 0  C a p i t o l  Bank P l a z a  
H o u s t o n ,  T e x a s  7 7 0 0 2  

' R e :  411 F r a n k  G o d c h a u x  111 
S e c t i o n  8 8 ,  T o w n s h i p  1 4  S o u t h ,  
R a n g e  3 E a s t  
V e r m i l i o n  P a r i s h ,  L o u i s i a n a  

G e n t l e m e n :  

T h i s  l e t t e r ,  i f  a c c e p t e d  b y  y o u ,  a n d  two ( 2 )  s i g n e d  c o p i e s  t h e r e o f  
a r e  r e t u r n e d  t o  t h e  u n d e r s i g n e d  b y  t h e  1 s t  d a y  o f  A p r i l ,  1 9 8 1 ,  t h e  
e f f e c t i v e  d a t e  o f  t h i s  a g r e e m e n t ,  s h a l l  c o n s t i t u t e  a n  a g r e e m e n t  
b e t w e e n  C 6 K P e t r o l e u m ,  I n c .  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  " C  6 K"), 
a n d  E a t o n  O p e r a t i n g  Company, I n c .  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  
" E a t o n " )  a s  t o  t h e  f o l l o w i n g  m a t t e r s :  

1. P u r s u a n t  t o  a c o n t r a c t  w i t h  t h e  D i v i s i o n  o f  G e o t h e r m a l  
E n e r g y ,  D e p a r t m e n t  o f  E n e r g y  ( h e r e i n a f t e r  r e f e r r e d  t o  as "DOE"), 
E a t o n  h a s  a g r e e d  t o  c a r r y  o u t ,  among o t h e r  t h i n g s ,  r e s e a r c h ,  f i e l d  
t e s t i n g ,  e v a l u a t i o n  a n d  r e p o r t i n g  o n  s . e l e c t e d  s i t e s  i n  t h e  T e x a s -  
L o u i s i a n a  F r i o  M i o c e n e  T r e n d ,  w h e r e  r e s e r v o i r  a n d  p r o d u c t i o n  d a t a  
c a n  b e  o b t a i n e d  t o  a s s e s s  t h e  e n e r g y  p o t e n t i a l  o f  G u l f  C o a s t  
G e o p r e s s u r e d - G e o t h e r m a l  A q u i f e r s .  C & K h a s  made a d e c i s i o n  t o  
p l u g  a n d  a b a n d o n  t h e  G o d c h a u x  #l W e l l ,  S e c t i o n  8 8 ,  T o w n s h i p  1 4  
S o u t h ,  R a n g e  3 E a s t ,  V e r m i l i o n  P a r i s h ,  L o u i s i a n a  ( h e r e i n a f t e r  
r e f e r r e d  t o  a s  " w e l l " ) .  E a t o n  h a s  e x p r e s s e d  a n  i n t e r e s t  i n  u s i n g  
t h e  b o r e  o f  t h e  w e l l  i n  w h i c h  t o  c o n d u c t  e x p e r i m e n t a l  t e s t s  o f  t h e  
g e o p r e s s u r e d  s a n d  s e c t i o n s  d i s c l o s e d  i n  t h e  w e l l .  

2 .  E a t o n  a n d  C 6r K a g r e e  a n d  c o n t r a c t  a s  f o l l o w s :  

a .  C & K a g r e e s  t o  d e l a y  t h e  p r o p o s e d  p l u g g i n g  o p e r a t i o n  
o f  t h e  w e l l  f o r  a p e r i o d  o f  n i n e t y  (90) d a y s  f r o m  e f f e c t i v e  d a t e  
o f  t h i s  l e t t e r  a g r e e m e n t .  

b .  E a t o n  s h a l l  h a v e  t h e  o p t i o n  f o r  a p e r i o d  o f  n i n e t y  
( 9 0 )  d a y s  f r o m  t h e  e f f e c t i v e  d a t e  h e r e o f  t o  t a k e  o v e r  t h e  w e l l  a n d  
c o n d u c t  i t s  r e s e a r c h  p u r s u a n t  t o  i t s  c o n t r a c t  w i t h  t h e  D O E ,  s u b j e c t  
t o  l a n d o w n e r ' s  c o n s e n t ,  t o  b e  o b t a i n e d  b y  E a t o n ' w i t h  a s s i s t a n c e  
f r o m  C & K .  

PHONE 713-627-9764 
T W X  910-881-1793 
EDEC-HEC-HOU 

3100 EDLOE. SUITE 205 
HOUSTON, TEXAS 77027 

U.S. DEPARTMENT OF ENERGY 
CONTRACT NO. 

DE-AC08-80ET27081 

5 
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C & K Petroleum, Inc. 
Page 2 
March 1 2 ,  1981 

c. At the end of ninety ( 9 0 )  days, or within ten ( 1 0 )  
days of commencement of Eaton's operations, whichever is the earliest, 
Eaton shall pay to C & K the sum certain of Seventy-Five Thousand 
Dollars ( $ 7 5 , 0 0 0 . 0 0 ) ,  which sum is the consideration for the option 
granted herein. 

d. C & K shall be the sole corporation liable to fairly 
and equitably distribute the payment made by Eaton to other working 

*interest owners, if any, and C & K agrees to hold Eaton harmless from 
such distribution. 

e. If Eaton does, in fact, test said well and exercise 
its option, it will be necessary for Eaton to drill a saltwater 
disposal well in close proximity to the Godchaux well. After testing, 
Eaton will plug and abandon both wells in accordance with the requirements 
of the Louisiana Department of Conservation and clean up the well 
sites. 

f. Eaton will begin re-entry operations on the Godchaux well 
within 90 days of the date hereof. 

g. Any hydrocarbons recovered and sold during Eaton's 
operations shall remain the property of C & K. 

3 .  After Eaton (DOE) has completed its geothermal testing, 
C & K has the right (but not obligation) to take operations of the 
Frank Godchaux I11 No. 1 for additional testing for hydrocarbon 
potential. 

a. If C & K exercises said option, C & K agrees to defend 
and hold Eaton harmless for any and all claims and demands of 
whatsoever nature arising out of, or in any manner connected with 
C & K's testing operations. 

b. If the testing is successful, then the remainder of 
Eaton's responsibility under the option agreement would terminate 
and revert back to C & K as stated in the original lease. 

c. If the testing is unsuccessful, then all plugging and 
clean up operations once again become Eaton's responsibility. 

4 .  Eaton expressly agrees that neither Eaton, DOE., or their 
respective servants, agents, employees, successors, or assigns shall 
acquire any ownership rights in (i) the leasehold interest owned 
by C & K, or (ii) the real property, or (iii) the minerals on or 
under said land, or (iv) any production attributable hereto. 

6 



P 
C & K Petroleum, Inc. u Page 3 
March 1 2 ,  1981 

5 .  Eaton expressly agrees that the test well and disposal 
well are its only interest, and said wells are expressly for research 
and evaluation only. A l l  water, if any, shall be reinjected and a l l  
associated gas, if any, shall be flared and burned. P 

la 6. If Eaton exercises its option, Eaton shall assume all 
liability for location clean-up, back-filling, road restoration, etc. 

7 .  Eaton shall assume responsibility for filing necessary 
State permits, to cover re-entry and testing operations, and upon 
conclusion, to file necessary State P & A  reports. 

8. Eaton shall maintain insurance coverage in the following 
amounts, to-wit: 

a. General liability and third party liability in the 
policy amount of Eighty Million Dollars ($80,000,000). 

P b. Cost of well control in the policy amount of Twenty- 
Five Million Dollars ($25,000,000). 

9. Eaton pledges and agrees that all information as to flow 
rates, gas content, water analyses, reservoir evaluation, and any 
and all information of whatsoever kind shall be furnished to C 6 K 
as said information becomes available t o  Eaton. 

10. C & K expressly represents that it owns or, in its capacity 
as Operator, represents the owners of a one hundred percent (100%) 
interest in and to the well. C 6 K does not represent that i t  owns 
any rights with respect to any minerals, including geothermal energy. 

i 

la 
D 

11. Eaton agrees to defend and hold C & K harmless f r o m  any and 
a l l  claims and demands o f  whatsoever nature arising out of, or in 
any manner connected therewith, Eaton's use of the well, and C & K 
and its partners shall be named additional assureds in Eaton's 
insurance coverage listed in item 8 above. 

Whenever notice is required or permitted under the terms of 
this agreement,, same shall be in writing and shall be deemed to 
have been given if sent by telegram, registered, or certified mail 
to the respective parties as follows: R 

C & K Petroleum, Inc. 
3900 Capital Bank Plaza 
Houston, Texas 7 7 0 0 2  

0 
Eaton Operating Company, Inc. 
3104 Edloe, Suite 2 0 0  
Houston, Texas 7 7 0 2 7  
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C & K P e t r o l e u m ,  I n c .  
P a g e  4 
M a r c h  1 2 ,  1 9 8 1  

T h i s  a g r e e m e n t  s h a l l  b e  b i n d i n g  u p o n  t h e  h e i r s ,  s u c c e s s o r s ,  a n d  
a s s i g n s  o f  t h e  p a r t i e s  h e r e t o .  

A t t a c h e d  h e r e t o  a r e  t h e  f o l l o w i n g  d o c u m e n t s ,  i n c o r p o r a t e d  b y  
r e f e r e n c e  h e r e i n  a s  s e t  o u t  a n d  m a r k e d  a s  E x h i b i t  I a n d  E x h i b i t  11. 

I f  t h e  a b o v e  c o n f o r m s  t o  y o u r  u n d e r s t a n d i n g  o f  t h e  a g r e e m e n t  b e t w e e n  
us, p l e a s e  s i g n  a n d  r e t u r n  two  ( 2 )  c o p i e s  t o  u s  i n  t h e  t i m e  s p e c i f i e d  
a b o v e .  

Very t r u l y  y o u r s ,  

E A T O N  OPERATING COMPANY, I N C .  

. H .  c a c o n  
P r e s i d e n t  a n d  P r o j e c t  M a n a g e r  

'Od D A Y  OF yfc -- ACCEPTED AND A G R E E D  TO T H I S  

C & K PETROLEUM, I N C .  

8 



EXHIBIT I 

0 .  

P 
P 
P 

Q 
u 

D 

TERMS A N D  CONDITIONS OF PURCHASE ORDER 

1. INSPECTION AND ACCEPTANCE - Inspection and acceptance will ha at destination. unlv,s othorwi ro providod. Until delivory 
a n d  acccptanco. and aftcr any rejections. rizk of loss will bo o n  the Contracior unloss loss rcsults from ncgliyence of t h o  Purchasor. 

2. VARIATION 11.1 QUANTITY - E!o varialion in tho quanti ty of any item called for by !his contract will bo acccptod unloss such 
varial ion has b c c n  caused by c0ndi:iGr.s of loading. shipping, or packing. or allowances in manufacturing procossos. end thenon ly to  
the  extcnl. i f  any, spccil ied elsewhere in this contract. 

3. 
off ice specified by  the Purchaser, whichever is later. Payment is made, for discouny purposes. wt icn  check is mailed, 

4. 

6. 
pdrson undergoing sentence of im.prisonment exccpt as provided by (41  CFR-1- 11.204). 

DISCOUNTS --Discount t ime yd l  be computed from date of delivery at  place of acceptance or f rom receipt of correct invoice at the 

FOREIGN SUPPLIES - This contract is  subject to thc Buy American Ace (41 CFR-1-6.10405). 

CONVICT LABOR - In connection V r i t h  the performance of work under this contract. the Supplier agrees not  t o  employ e,ny 

6. OFFICIALS NOT TO BENEFIT - tJo member of. or delegate to, Congress, or resident commissioner. shall be admitted to  any share 
or part of th is  contract. or to any beczfl: that n a y  arise therefrom; but this provision shall not  be construed to extend to  this contract if 
made with a corporation for i ts gericral benefit. 

7. COVENANT AGAINST COb!TINtENT FEES - The Supplier warrants  that no person or selling agoncy has been employed or 
retained to solicit or  secure th!s contract upon any agreement or understanding for a commission, percentage, brokeragc. or 
contingcnt lees, excepting bona fide employees or bona fidc established commercial or sell ing agencies.maintained by the Supplier 
for the purposa of securing business. For t i c x h  or viclation of this warranty  the Purchaser shall have the right to annul  th is  c o n t r ~ c t  
without l izbi l i iy or in its discretion to deduct from the contract price or consideration. or otherwise rccover the full amount  of such 
commission. percentage, brokerage. or contingent fee. 

8. FEDERAL. STATE AND LOCAL TAXES - Except as may be otherwise provided in this contract. the contract price includes a l l  
applicable Federal. State, and local taxes and duties in effect on  the date of this contract bu t  does not include any taxes f rom w h i c h  the  
Purchaser, the Supplier on this transaction is exempt. 

9. Goods must  be shipped as per instructions; otherwise any extra handling charge will be bi l led back to seller. 

Approved By: - 
Title: 

Date: 0 

P 
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1. " N o t i c c  a n d  A s s i s t z n c c  R c g s r d l n g  P a t e n t  and C o p y r i g h t  Inf r ; .ngcmcnt"  .. . . . . . (41-CFR-3-9.104) . .  ... . Y 
,--- 

2. 

3. 

4. 

" U t i l i z a t i o n  of S z a l l  E u s i n c s s  Concc rns"  (41-CPR-1-1.710-3) 

" U t i l i z a t i o n  of Lebor Surplus Area Concerns"  (41-CFB-1-1.805-3) 

" U t i l i z a t i o n  of X i n o r i t y  E u s i x s s  Enterprises" (41-CFR-1-1.1310'. 2)  

- .  -1 * . 

5. "Equal Oppor tu f i i t y"  (41-CSX-1-12.803.12) 

.. 

U -  6. ''Disabled V e t e r e z s  and Vetcrar , s  of  t h e  V i e t n a m  Era" 

-n 
i7,. " T e l m i n a t i o n  f o r  Convenience  of t h e  Government"(41-CFR-1-8.705-1) . .  

8 ,  ."P r i c i n  g Ad j u s t z=n  t ( 4 1- E X -  1- 7.1 0 2- 2 0 ) .. 
. . -  

9 .  "Walsh Hea1.y P u b l i c  C o a t r z c t s  Act"(41-CFR-1-12.605) 
.. 

A p p l i e s  t o  S u b c o n t r a c t s  o r  ?zrchasc orc!ers which  p r o v i d e  f o r  t h e  p e r f o r m a n c e  

o€ S e r v i c e  . .  u '_ . - -  '1, 
' ' "(41-CFR-1-12.303) 

" C o n t r a c t  Work H c u r s  rad  Safety Standard Act - O.iertime Compensation" . .  . - .. . ' f .  . .  - .  - -  

0 

. .  . .. 
... ̂ .. . _ .  

2. 41 Service C o n t r a c t  A c t  of 1965 - As 'Amended" (41-CFR-1-12.904) 
. .  . .  
- - .  . .  

hpplj-cs t o  S u b c o n t r z c t s  or p u r c h z s c  o r?e r s  wh ich  e x c e e d  $100.000 

1. "Cost  Accoun'Ling S'tandard" (41-CFB-1-3.1204-1) a 'n .. 
2. " A u t l ~ o r i z a t i o n  2nd Conscnt" .(4L-CFR-9-9.102-1) -. 

. .  ... . . 
. .  

3. "Examina t ion  of  Rccords" (41-CFR-1-7.103-3) .. 
. .  . . . .  . . .. .* . .. . 
4, ''Audit and Rccord" (41-CFR-1-3.814.2) 

W' 5 .  " S u b c o n t r a c t o r  C o s t  and P r i c i n g  Data" (41-CF1:-1-3.814-3) 
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EATON OPERATING C O M P A N Y ,  INC. 

March 13, 1981 

M r .  Charles  Godchaux M r .  Frank A. Godchaux, I11 
P.O.  Box 278 P.O. Box 278 
Abbevi l le ,  Louis iana  70510 Abbevi l le ,  Louis iana 70510 

R e :  Frank Godchaux, 111 Well No. 1 
S e c t i o n  88-14s-3E 
Live Oak F i e l d  
Vermilion P a r i s h ,  Louis iana  

Gkn t 1 erne n : 
I. 

Eaton Operat ing Company, Inc .  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  "EATON") , a 
Texas c o r p o r a t i o n ,  i s  a p a r t y  t o  a w r i t t e n  c o n t r a c t  w i t h  t h e  Department o f  
Energy ( h e r e i n a f t e r  r e f e r r e d  t o  a s  l t D . O . E . l l >  which c a l l s  f o r  EATON t o  c a r r y  
ou t  r e s e a r c h ,  f i e l d  t e s t i n g  and e v a l u a t i o n  of  w e l l  s i t e s  i n  t h e  Louis iana - 
Texas Gulf Coast a r e a  where r e s e r v o i r  and product ion d a t a  can be obta ined  t o  
a s s e s s  t h e  energy p o t e n t i a l  of  t h e  Gulf Geopressured-Geothermal Aquifers .  

EATON i s  s e e k i n g  w e l l  l o c a t i o n s  which, i f  they a r e  n o t  p r e s e n t l y  produc- 
t ive of o i l  o r  g a s ,  can be  taken f o r  a s h o r t  t e s t  when t h e  operato ' r  has  made 
t h e  d e c i s i o n  t o  p lug  and abandon such a w e l l .  

C & K Petroleum, I n c .  ( h e r e i n a f t e r  r e f e r r e d  t o  as "C & K") has  d r i l l e d  
t h e  above re ferenced  w e l l  t o  a p r o j e c t e d  t o t a l  depth of approximately S ix teen  
Thousand Feet  (16,000 f t . )  and has  e l e c t e d  t o  p lug  t h e  w e l l  a s  non-commercial. 

EATON is o f  t h e  opin ion  t h a t  t h e  s u b j e c t  w e l l  q u a l i f i e s  as  a w e l l  o f  op- 
p o r t u n i t y  candida te  w i t h i n  t h e  d e f i n i t i o n  of t h e  EATON-D.O.E. c o n t r a c t ,  and 
EATON recommends a product ion  tes t  of one o r  more a q u i f e r s  w i t h i n  t h e  w e l l  bore  
f o r  D.O.E. approval ,  sponsorsh ip  and s o l e  f i n a n c i a l  suppor t .  

111. 

EATON has  acqui red  from C & K an o p t i o n  t o  use t h e  Frank Godchaux, I11 '- 
Well No. 1 f o r  geothermal t e s t i n g .  The o p t i o n  g ives  EATON t h e  r i g h t  ( b u t  n o t  
o b l i g a t i o n )  t o  develop t h e  Frank Godchaux, 111 Well No. 1 f o r  t e s t  purposes;  
o p e r a t i o n s  t o  begin  on o r  b e f o r e  June 30, 1981, t h e  e x p i r a t i o n  d a t e  of  t h e  
opt ion .  The agreement between EATON and C & K i s  s u b j e c t  t o  a s a t i s f a c t o r y  
agreement between EATON and t h e  landowner. 

1 PHONE 713-627-9764 
TWX 910-881-1793 
EDEC-HEC-HOU n 

3100 EDLOE. SUITE 205 
HOUSTON, TEXAS 77027 

US. DEPARTMENT OF ENERGY 
CONTRACT NO. 

DE-AC08-80ET27081 
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I V  . 
Frank Godchaux, I11 and Charles  R. Godchaux ( h e r e i n a f t e r  r e f e r r e d  t o  a s  

"GODCHAUX") are  t h e  owners of record  f o r  t h a t  p o r t i o n  of S e c t i o n  88-145-3E, 
Vermilion P a r i s h ,  Louis iana ,  upon which t h e  C & K Frank Godchaux, I11 Well No. 
1 i s  l o c a t e d .  

V .  

Should EATON e x e r c i s e  t h e  o p t i o n  w i t h  C & K f o r  geothermal t e s t i n g ,  EATON 
a g r e e s  t o  t h e  fo l lowing  : 

1. Obtain a l l  f e d e r a l ,  s t a t e  and l o c a l  governmental permi ts  requi red  
f o r  such o p e r a t i o n s .  

2. Provide  i n s u r a n c e  coverage through t h e  l e n g t h  of t e s t i n g  and r e s e a r c h ,  
a t  l i m i t s  of ~80,000,000.00 l i a b i l i t y  and $25,000,000.00, c o s t  of w e l l  c o n t r o l .  

3. Begin development o p e r a t i o n s  on o r  b e f o r e  June 30, 1981. 

4. D r i l l  a saltwater d i s p o s a l  w e l l  near  t h e  Frank Godchaux, I11 Well 
No. 1 t o  d i s p o s e  of a l l  b r i n e s  produced dur ing  t h e  t e s t i n g .  

5 .  A t  t h e  conclus ion  of a l l  tests, both  t h e  Godchaux, I11 Well No. 1 and 
t h e  s a l t w a t e r  d i s p o s a l  w e l l  w i l l  be  plugged and abandoned i n  compliance w i t h  
a p p l i c a b l e  governmental r e g u l a t i o n s .  The d r i l l  s i t es  and a c c e s s  roads w i l l  b e  
r e s t o r e d  t o  as n e a r  o r i g i n a l  c o n d i t i o n  as p r a c t i c a b l e .  

6 .  A t  t h e  conclus ion  of geothermal t e s t i n g ,  C & K has  t h e  o p t i o n  t o  
conduct a d d i t i o n a l  tests t o  determine hydrocarbon p o t e n t i a l .  I f  C & K exercises 
t h e i r  o p t i o n ,  EATON s h a l l  b e  r e l e a s e d  of a l l  l i a b i l i t i e s  a s s o c i a t e d  wi th  t h e  
Frank Godchaux, I11 Well No. 1, dur ing  C & K ' s  t e s t i n g  o p e r a t i o n s .  

V I .  

I f  t h e  o p t i o n  granted  t o  EATON by C & K i s  n o t  e x e r c i s e d  by June 30, 1981, 
a l l  r e s p o n s i b i l i t y  f o r  plugging t h e  Frank Godchaux, I11 Well No. 1, as w e l l  
as r e s t o r i n g  t h e  w e l l  s i t e  and roads ,  w i l l  be  t h e  s o l e  r e s p o n s i b i l i t y  of C & K .  

V I I .  

GODCHAUX w i l l  p rovide  EATON wi th :  

1. Access t o  t h e  d r i l l  s i t e  and t h e  r i g h t  t o  conduct geothermal-geopressured 
t e s t i n g  on t h e  w e l l  s i t e  and i n  t h e  a q u i f e r s  below same. 

2 .  Approval t o  d r i l l  a saltwater d i s p o s a l  w e l l  on GODCHAUX's land near  
t h e  s i t e  of t h e  Frank Godchaux, I11 Well No. 1, as  h e r e i n  descr ibed .  

3. Approval f o r  EATON's reasonable  use of t h e  s u r f a c e  r i g h t s  surrounding 
t h e  w e l l  bore  and d i s p o s a l  w e l l  l o c a t i o n  s i t e .  

V I I I .  

Thisagreement  does - n o t  convey t o  EATON any ownership i n t e r e s t  i n  t h e  l and ,  
nor  does EATON have any v e s t e d  i n t e r e s t  i n  any minera ls  o r  energy r e s o u r c e s  
produced d u r i n g  any of t h e  t e s t s ,  and i t  is  e x p r e s s l y  agreed between EATON and 
GODCHAUX t h a t  no energy r e s o u r c e s  w i l l  be  saved o r  s o l d .  

12 
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EATON f u r t h e r  e x p r e s s l y  s ta tes  t h a t  any and a l l  p o r t i o n s  of t h i s  agreement 
o r  t h e  e x h i b i t s  a t t a c h e d  h e r e t o  and incorpora ted  by r e f e r e n c e  h e r e i n ,  s h a l l  be  
s u b j e c t  t o  t h e  approval  of t h e  D . O . E .  and should s a i d  agency disapprove any of 
t h i s  agreement i n  whole o r  i n  p a r t ,  then  t h i s  agreement s h a l l  b e  n u l l  and 
void.  

X. 

This  agreement s h a l l  b e  b inding  on t h e  l e g a l  r e p r e s e n t a t i v e s ,  successors  
and a s s i g n s  of t h e  p a r t i e s  h e r e t o .  

X I .  

At tached h e r e t o  are  t h e  fol lowing documents i n c o r p o r a t e d  by r e f e r e n c e  
h e r e i n  as s e t  o u t  and marked as E x h i b i t  I and 11, I11 and IV. 

X I I .  

With r e f e r e n c e  t o  Paragraph (11) on Page 4 of  Exhib i t  111, incorpora ted  
h e r e i n  as s t a t e d  above, t h e  p a r t i e s  do a g r e e  t h a t  t h e  f o u r  inches  of road 
topping  type  s h e l l  t h e r e i n  r e f e r r e d  t o  i s  def ined  t o  mean e i t h e r  clam s h e l l  o r  
l imes tone  aggrega te ,  and t h a t  a l l  road topping work s h a l l  b e  completed.no less 
than  t h i r t y  (30) days a f te r  t h e  t e r m i n a t i o n  o f  FATON's o p e r a t i o n s  hereunder.  

This le t te r  when accepted  and agreed t o  by GODCHAUX s h a l l ,  s u b j e c t  t o  t h e  
c o n d i t i o n s  s t i p u l a t e d  h e r e i n ,  b e  evidence of agreement between EATON and 
GODCHAUX. 

S i n c e r e l y ,  

EATON OPERATING COMPANY, I N C .  

BY : -- - 
(B. A. Eaton, P r e s i d e n t  and P r o j e c t  Max l a g e r  

ACCEPTED AND AGREED TO THIS fz DAY OF @fUd- , 1981. 

GODCHAUX BROS. 

CHARLES R. GODCHAUX 
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EXHIBIT I 

TERMS AND CONDITIONS OF PURCHASE ORDER 

1. INSPECTION AND ACCiPTANCE - Inspection and occoptonco will ho at dostinntion. unloss othorwiso providod. Until dol ivory 
and eccoptanco, and aftor any rcjectlons. risk of  loss will bo o n  iho  Coniractor unloss loss rosults from nuyliuuricu of tho Purcl iascr. 

2. VARIATION IN OUANTITY - tl? variation in the quanti ty of any i tom cal led for by this contract wi l l  bo accoptod im loss  such 
var io l ion has I i ccn  causod by conditions of  looding. shipping. or packing, or al1owancc.s in manufacturing procossos. ond thon only to 
tho oxtcnt. i f  any, spociftcd olruwhcre in this contract. 

3. 
officc spocificd by  the Purctiasor, whichcver is later. Payment is mado. for discounr purposes, wlion chcck is moiled. 

4. FOREIGN SUPPLIES - This contract is subject to the Buy American Ace (41 CFR-1-G.10405). 

5. CONVICT VIBOR - In connection with the performance of work under this contract, the Supplier agreos not t o  employ ony 
porson undergoing senionco of imprisonment exccpt as providnd by (41 CFR- 1 - 1 1.204). 

6. OFFICIALS NOT TO BENEFIT - No membcr of. ordclegate to, Congress. or rcsidcnt commissioner, shall be admitted to any share 
or part o( this contract. or lo any bend i t  that  may arise thcrclrorn; but th is provision shal l  not be construed to extend to this contract i f  
made with a corporation for i ts general benefit. 

7. COVENANT AGAINST CONTINGENT FEES - The Supplier warrants that no person or selling agency has been employed or 
retained to solicit or secure this contract upon any agreement or understanding for a commission, percentage, brokerage, or 
contingcnt Ices. excepting bona fide employees or bona fide established commcrcial or selling agencies maintained by the Supplier 
f o r thc  purpose of securing business. For breach or violation of this warranty the Purchaser sha l l  have the right to annu l  th is contrsct 
wi thout l iabil i ty or in its discretion IO deduct from t l le contract price or consideration, or otherwise recover the full amount  of such 
commission. pcrcentage. brokerage. or contingent Ice. 

8. 

Purchaser, the Supplier o n  this transaction is exempt. 

9.. Goods must be shipped as per instructions; otherwise any exlra handling charge will be bil led back to seller. 

DISCOUNTS -Discount t imewi l l  bocomputed from date of dcl iverynt place of acceptance or from recoipt of corrcct invoico a t  the 

FEDERAL, STATE AND LOCAL TAXES - Except as may be otherwise provided in this contract, the contract price incluaes a l l  
. applicable Federal. State, and local taxes and duties in effect on the date of this contract but  docs not include any taxes f r o m  w h i c h  the 

Approved By: 

Titlo: 

Dam: 

I 

i '  . 

14 



u 
. Exccyjl: vrlir:rc fhc word "Cont rac tor"  is used, s u h s  t i t u t c  the word l 'Scibcoi i t ract .or ' ' ,  

and wlwrc tlic word "Govcrnmcnt is used,  s u b s t i t u t e  the word "Purchaser". n u. Applies t o  S t t b c o n t r a c t s  o r  purcIi3sc ordcrr; which c x c c c d  $2,500 

I. "Emp1oy;ncut ' o f  t h e  I landicappcd" (41-CFR-1-12.904) 

A p p l i e s  t o  S u b c o n t r a c t s  o r  p u r c h a s c  o r d e r s  viliich c x c c c d  $10,000 
n 

1. "Not;.cc and A s s i s t a n c e  Rega rd ing  P a t e n t  and C o p y r i g h t  I n f r i n g e m e n t "  
(41-CPR-3-9.1OA) . . .  . . . ." Irl 

2. 

3. 

4. 

" U t i l i z a t i o n  of Small E u s i n c s s  Concerns"  (41-CFR-1-1.710-3) 

" U t i l i z a t i o n  of Labor S u r p l u s  Area Concerns"  (41-CFR-1-1.805-3) 

" U t i l i z a t k n  of  PI inor i ty  B u s i n e s s  E n t e r p r i s e s "  (41.-CFR-1-1.1310.2) 

* 5 .  "Equal Oppor tun i ty"  (41-CFR-1-12.803.12) - 
6. " D i s a b l e d  Ve te rans  and V e t e r a n s  of  t h e  Vie tnam Era" 

. . 7.. "Termination for Convenicnce of  t h e  Government"(41-CFR-1-8.705-1) 

0.. . 

- .  

8.  " P r i c i n g  Adjustrnent"(41-CFR-117.102-20) .. 
. .  

n .. 
9 .  "Walsh Ilca!.y P u b l i c  C o n t r a c t s  Act"(41-CFR-1-12.605) 

.u 
r? 

. Applies t o  S u b c o n t r a c t s  o r  p u r c h a s e  o r d e r s  which p r o v i d e  for t h e  p e r f o r m a n c e  
. .  of S e r v i c e  

.. I. " C o n t r a c t  Work Hours and S a f e t y  S t a n d a r d  A c t  - O v e r t h e  C o m p e n s a t i o n " .  . .  . . .  , . .  . .  
' '*(~1-CFR-1-12.303) . .  . .  

- . .  
* 2. "Service C o n t r a c t  Act of 1965 - As 'Amended" (41-CFR-1-12.904) 

Applies t o  S u b c o n t r a c t s  o r  p u r c h a s e  o r d e r s  wh ich  e x c c e d  $100,000 . .  

I. "Cost  Accoun t ing  S tandard"  (41-CFR-1-3.1204-1) . 
. .  2. " A u t h o r i z a t i o n  and Consent" . (41-CFR-9-9 .'102-1) . . .  . 

.. 
3. "Exar idna t ion  of Rccords" (41-CFR-1-7.103-3) 

4. ''Audit and Kccord" (41-CP1:-1-3.814.2) 

5 .  

. .  . '  . .  . .  . 

" S u b c o n t r a c t o r  Cost and P r i c i n g  Data" (41-CF1~-1-3. S l 4 - 3 )  n 
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THIS AG2EEMENT i s  made and en tered  i n t o  as of t he  

day of , 1 9 8 1 ,  by and between: 

GODCHAUX BROS., a pa r tne r sh ip  composed of 
Frank A .  Godchaux, I11 and Charles  R. 
Godchaux ( h e r e i n a f t e r  r e f e r r e d  t o  as "GODCtLAUX) , 

- 

AND 

EATON OPERATING COMP.WY, INC. 

( h e r e i n a f t e r  r e f e r r e d  t o  a s  "GRANTZE") ; 

W I T  N E  S S E T  H: 

GODCUAUX, f o r  and i n  cons ideza t ion  of Ten Dollars  and 

no/100 (510.00) DOLLARS and o t h e r  va luable  cons ide ra t ion ,  

pa id  by GRANTEE t o  GODCHAUX, t h e  r e c e i p t  and adequacy of 

which a r e  hereby acknowledged, and i n  cons ide ra t ion  of t h e  

covenants and agreements h e r e i n a f t e r  set  f o r t h ,  g r a n t s  unto 

GRANTEE the r i g h t  to  e n t e r  upon GODCHAUX'S proper ty ,  which 

is descr ibed  on Exhib i t  "A" here to ,  and bAere t3 conduct 

appropr i a t e  tests t o  determine the energy p o t e n t i a l  of any 

geopressured;qeothermal aqu i f e r s  loca ted  wit!!in the  w e l l  

a l s o  descr ibed  on Exhib i t  " A " ,  a l l  on "the fol lowing terns 

and ccndikions.  

TERMS AND CONDITIONS 

(I) GRANTEE s h a l l  have t!!e r i g h t  of i ng res s  and egress  

across GODCHAUX'S l ands  and road system f o r  the passage of 

personnel ,  veh ic l e s  and equipment, b u t  i n  exe rc i s ing  s a i d  

r i g h t ,  GRANT'EE s h a l l  be responsible for any damage it causes  

to  the road system and land ,  and the crops  growing thereon,  

a s  h e r e i n a f t e r  provided and it shail no t ,  i n  any event ,  

obst-ruct dra icage .  Upon t e rmina t ion  of Lhis agreement, tl!e 

su r face  of s a i d  land  a f f e c t e d  ky t he  r i g n t  of i ng res s  and 

eg res s  s h a l l  be re tQrned t o  the  same cond i t ion  a s  it cow 

e x i s t s ,  and fur%!er, GRANTEE shall pay GIDCEAUX for any and 

a l l  damage t o  crops.  1s axe rc i s ing  Lhis r i g h z ,  GRANTEE 

recognizes  t h a c  GODC,XAG;Z has 5n i ts  j r o c e r t y  known a s  " L i v e  

16 
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Oak P lan ta t ion"  an  ex tens ive  sys t en  of  mrproved roadways 

c o n s i s t i n g  o f  approximately twenty ( 2 0 )  miles of w e l l  

s h e l l e d  roads  and timbered br idges .  Therefore ,  i n  exer- 

c i s i n g  its r i g h t s  he re in  g ran ted ,  GRANTEE s h a l l  :ake c a r e  

t o  see t h a t  i t s  ope ra t ions  r e s u l t  i n  minunun damage t o  

such road systems. GRANTEE ag rees ,  so long a s  it exer- 

cises t h e  r i g h t s  granted hereunder, t o  maintain and r e p a i r  

any damage it causes t o  t h e  e x i s t i n g  roads and brrdges 

Locat3d upon t h e  a rope r ty  of GODCiIAUX and leading  t3 t he  

a fo resa id  p ren i se s  and used by GRXNTEE; provided t h a t  

G2ANTEE s h a l l  r e p a i r  a l l  roads and br idges  loca ted  upon 

the proper ty  of MDCSAUX which may become damaged o r  

des t royed  by G W T E E  i n  exe rc i s ing  i ts  r i g h t s  of  i ng res s  

and eg res s  t o  and from t h e  premises. The r i g h t  of  i ng res s  

and eg res s  s h a l l  be a reasonable  use  and s h a l l  n o t . b e  ex- 

c l u s i v e ,  GODCHAUX having t!!e r i g h t ,  a long wi th  its agen t s ,  

employees, a s s i g n s ,  l i c e n s e e s ,  o r  o t h e r  aersons p e n i t t e d  

by it t o  t r a v e r s e  and u s e  such roads.  Such r i g h t  of u s e  is 

a l s o  condi t ioned  on the  p rov i s ions  of  Oaragraph (11) h e r e a f t e r .  

( 2 )  GIZANTEE s h a l l  have t h e  r i g h t  t o  u s e  t h e  same su r face  

po r t ion  of t he  GODCXAUX p r e m i s e s  a s  w a s  he re to fo re  u s e d  by 

C 6r K Pet-oleum, Inc. i n  d r i l l i n g  the  o i l  o r  gas  well 

descr ibed  on Exh ib i t  'AI ' .  I n  a d d i t i o n  t o  using the  same 

portion of the s u r f a c e ,  G2ANTEE s h a l l  have t h e  r i g h t  t o  use  

t h e  bore hole of t h e  said w e l l  t o  t e s t  t!!e energy ? o t e n t i a l  

of any geopressured-geothermal a q u i f e r s  loca ted  t h e r e i n ,  using 

such convent ional  o i l  f i e l d  d r i l l i n g  r i g s ,  equipment, rnet!!ods 

and techniques a s  G2AiiTEE may deem s u i t a b l e ,  with the r i g h t  

t o  re -en ter ,  = e - d r i l l ,  deepen and t e s t  s a i d  t es t  w e l l  with 

f r e e  u s e  of any e x i s t i n g  p ipe ,  cas inq ,  tub ing ,  l i n e r s  and 

equipment loca t ed  t h e r e i n  and thereon ,  t o  add t o ,  r e s e t ,  

remove, r ep lace  o r  modify any o r  a l l  of such p ipe ,  cas ing ,  

t'Jbing, l i n e r s  and equipmenz, and for t e s t i n g  puraoses t3 

?reduce, t e s t ,  s t o r e ,  u t i l i z e ,  p rocess ,  conve r t ,  t r e a t  and 

Q 1 7  
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dispose  of  a l l  o r  any p a r t  of such t e s t  w e l l ' s  e f f luence  

of e x t r a c t a b l e  minera ls ,  gases ,  h o t  sp r ings ,  ho t  water ,  

ho t  b r i n e s  and s a l t  water ,  t h e r n a l  energy, geothermal 

watar  and/or steam r e s u l t i n g  from o r  c rea t ed  by o r  ex- 

tracted from the  n a t u r a l  hea t  of t h e  e a r t h  o r  t he  hea t  below 

t h e  s u r f a c e  of  t he  e a r t h  o r  due t:, magmatic d i f f e r e n t i a t i o n ,  

i r r  whatever form such hea t  o r  energy occurs  from -he rocks ,  

f l u i d s ,  rock- f lu id  systems and energy i n  the  aqu i f e r s , and  

a l l  purposes i n c i d e n t  t h e r % t o ,  such a s  e r e c t i n g  bu i ld inqs ,  

t anks ,  dams, gas  l i n e s ,  water l i n e s ,  g ipe  l i n e s ,  boos te r  

s t a t i o n s  and such o t h e r  bu i ld ings  o r  s t r u c t u r e s  a s  may be 

necessary f o r  G2ANTEE t o  proper ly  and e€f i c i e n t l y  engage i n  

such ope ra t ions .  

( 3 )  This  permit  s h a l l  be f o r  a tern of Three ( 3 )  mont!!s 

from t3e d a t e  EATON exe rc i se s  i t s  op t ion  wi th  C h i( Petroleum, 

fnc . ,  and so long t h e r e a f t e r  as opera t ions  a r e  being con- 

ducted i n  t h e  t e s t  w e l l ,  bu t  no t  t o  exceed a t o t a l  ae r iod  of 

Six (6) months from the d a t a  EATON exercises i ts  op t ion  with 

C & K Petroleum Inc . ,  a f t e r  which a l l  r i g h t s  of GRANTEE i n  the  

premises s h a l l  cease.  

( 4 )  G2ANTEE agrees  t o  maintain the  leased p remises  and 

any bnproveaents thereon i n  good, c l ean  condi t ion  a t  a l l  times 

and t o  permit  no waste o r  i n j u r y  t o  s a i d  p rcn i se s  o r  t he  

property of GODCELAUX ad jacen t  and contiguous t h e r e t o .  Ugon 

the  te rmina t ion  of t h i s  lease, GXANTEE agrzes  to  c l e a n  uD 

and r e s t o r e  s a i d  premises t o . a s  near  its ? re sen t  cond i t ion  a s  

is p r a c t i c a b l e ,  smoothing and l e v e l i n g  the  s u r f a c e ,  and re- 

moving therefrom a l l  t r a s h  and d e b r i s ,  and r e f i n i s h i n g  roads 

a s  descr ibed  i n  paragraph (11) below. A l l  s t t u c t u r e s  o r  b- 

Frovements ,laced on the premises by G2ANTEE s h a l l  b e  re- 

moved therefrom wi th in  s i x t y  (60) days. The test  well s h a l l  

b e  plugged and abandoned i n  such a manner a s  t o  s a t i s f y  the  

requirements of t he  Louis iana Degar+tmenc of Conservation. 

( 5 )  In  t!!e event: t he re  is an inc rease  i n  t h e  ad valorezz 

t axes  of  t h e  land Cue t o  e r e c t i o n  of ip rovemencs  on said Larid, 

P 
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GRANTEE, s h a l l  be ob l iga t ed  t o  reimburse G-CIDC'XAUX f o r  any 

such t axes .  Fu r the r ,  i f  any improvements e rec ted  by G W T E E  

on s a i d  land a r e  taxed sepa ra t e  and a p a r t  from t h e  l and ,  

GiWVTEE agrees  and o b l i g a t e s  i t s e l f  t o  pay s a i d  ad valorem 

taxes. 

(6) GMTEE acknowledges t h a t  it has axarnined &he p r e m i s e s  

and t h a t  it is f a m i l i a r  therewi th ,  and G M T E E  assumes r e s -  

p o n s i b i l i t y  f o r  t h e  cond i t ion  of  me premises dur ing  the  tern 

of this con tzac t  and a l l  l i a b i l i t y  for damage t o  person 3r 

proper ty  of i t se l f ,  its agen t s  o r  employees o r  any pezson going 

on o r  being upon t h e  premises as a r e s u l t  of  GiWYTEE's a c t i v i t i e s ,  

du r i ag  the term of t h i s  agreement and w i l l  indemnify and hold 

GODCXAUX harmless from any and all claims o r  demands, inc luding  

GODcHAUX's c o u r t  c o s t s  and a t t o r n e y ' s  f e e s ,  of whatsoever 

na tu re  o r  kind f o r  loss o r  damage t o  person o r  proper ty  of  it- 

s e l f ,  i ts  agents ,  amployees o r  t h i r d  persons s i t u a t e d  on tile 

premises, a r i s i n g  o u t  of o r  r e s u l t i n g  from any work o r  con- 

s t r u c t i o n  undertaken o r  done by G W T E E  o r  o u t  of or i n  anyway 

connected wi th  the use of o r  ope ra t ions  an  t h e  ?renises by 

G W T E E ,  provided furi-her t h a t  t h i s  and a l l  oLler  l i a b i l i t i e s  

and indemnif ica t ions  on Lie >art of GRANTEZ here in  s h a l l  be 

l i m i t e d  by the  provis ions  of Sec t ion  V 2 ,  of t h  l e t t e r  agree- 

ment t o  which t h i s  Exh ib i t  I11 is a t tached .  

( 7 )  This  grant is made without  warranty and expressly 

subject t o  any and a l l  r i g h t s  i n  any t h i r d  party,  whomsoever. 

( 8 )  The r i g h t s  he re in  gran ted  t o  G2ANTEE may not  be 

ass igned ,  e i t h e r  i n  whole o r  i n  p a r t ,  wi thout  t h e  express 

v r i t t e n  concurrence of GOQCEAUX- 

(9) WDCHAUX s h a l l  a t  a l l  t h e s  be e n t i t l a d  t o  examine 

and to  receive copies  of any and a l l  information and r e w r t s  

r e l a t i v e  t o  G?.ANTEE's t e s t i n g  a c t i v i t i e s  on the  p r e m i s e s ,  

inc luding ,  bu t  not l imi t ed  t o ,  seismic reports, geologica l  

r e p o r t s  and geophysical  r e p o r t s .  

(10) G W E E  s h a l l  own no i n t e r e s t  i n  any o i l ,  gas or 

o t h e r  substance produced 2rom the  tss t  well and s h a l l  ;?ot be 

U 19 
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obligated to  account for  o r  pay any royal ty  with respect  

thereto.  GRANTEE s h a l l  d r i l l  a salt water disposal  w e l l  

on the leased p r e m i s e s  and i n j e c t  such substances therein 

be low any f resh  water sands, and s h a l l  take care  not to  

harm the surface and subsurface lands of  GODCHAUX, a l l  

subject t o  tbe ru l e s  and regulations of the Louisiana 

Departiient of Conservation. 

(11) As an essent ia l  condition of :his agreement, 

GRANTEE agrees  tha t ,  upon termination of  i ts  operations 

hereunder, it w i l l  place a minimum of Four ( 4 )  inches of 

road topping type she l l ,  a t  the d i rec t ion  of sa id  landowner, 

a t  a cost not to  exceed ?henty Five Thousand (525,000.00) 

do l l a r s ,  on roadways which a r e  marked i n  red on the map 

which is attached hereto and made ?art  hereof,  and narlced 

Exhibit  IV, and will fur ther  make such road o r  bridge repairs  

as may be shown on drawings o r  specif icat ions which a re  

attached heret? ,  signed for  i den t i f i ca t ion  herewith and L ~ U S  . 

made a p a r t  hereof. 

I N  WITNESS WHEREOF, t h i s  instrvnent is executed as  of the 

day f i r s t  above writ ten.  

WITNESSES : G0DCXAI.X B R O S .  

BY: 
C.YARCES 3. GOOC3AUX or 
FRANX A. GQDC3AUX. 111 

EATON OPERATING CO. INC. 
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STATE O F  LOUISIANA 

PARISH OF VERMLLSON 

O n  t h i s  day of , 1 9 8 1 ,  before ne 

personally came and appeared I 

t o  m e  known t o  be the person described i n  and who executed 

the foregoing instrument on behalf of the gartnership,  

Godchaux aros . ,  and who acknowledged t o  m e  tha t  he executed 

the same a s  the f r ee  a c t  and deed of sa id  oartnership.  

NOTARY PUBLIC 

STATE O F  TEXAS 

PARISH (OR COUNTY) O F  HARRIS 

On t h i s  day of , 1 9 8 1 ,  before m e  

appeared , t o  ne personally known, who 

3eing by m e  duly sworn, did say t h a t  h e  is the ?resident  

of Eaton gperating Co., Inc. , and List sa id  instz'ment was 

signed i n  behalf of sa id  corporation by authori ty  of its 

Soard of Directors.and the said 3en A. Eaton acknowledged 

said inst,-ument t o  b e  the f r e e  a c t  and desd of  sa id  corporation. 

XOTARY PUBLIC 

Q 
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4.0 GEOPRESSUND-GEOTHERMAL PROSPECT 

4.1  Location 

The C & K Petroleum, Inc . ,  Frank A. Godchaux 111, No. 1 w e l l  i s  loca ted  

i n  Live Oak F i e l d ,  Vermilion P a r i s h ,  Louis iana (F igure  4-1 ) .  

I n  order  t o  d r ive  from Abbevi l le ,  Louis iana t o  l o c a t i o n ,  go south on 

Highway 82. I n  approximately two mi les  Highway 82 t u r n s  i n t o  Highway 

330. Proceed southeas t  on Highway 330 approximately 5 miles .  Turn 

w e s t  on S t a t e  Route 690. 

Vermilion R ive r ' s  f r e e  f e r r y ,  t u rn  south  onto an unnamed road.  This 

road should c l o s e l y  fol low the e a s t e r n  s i d e  o f  Vermilion River .  Four 

m i l e s  down the  road w i l l  be the  Godchaux proper ty .  It i s  c a l l e d  Live 

Oak P l a n t a t i o n  (Figure 4-2 ) .  

guide w i l l  d i r e c t  a l l  t r a f f i c  e n t e r i n g  the  premises t o  and from the  t e s t  

w e l l  s i t e  on a twenty four  hour b a s i s ,  u n t i l  t e s t  completion. 

I n  one and one h a l f  mi l e s ,  before  going over  

Near the  g a t e  en t rance  s e c u r i t y  o r  a 

The s p e c i f i c  w e l l  l o c a t i o n  i s  a s  fol lows:  

From t h e  n o r t h e a s t  corner  of i r r e g u l a r  Sec t ion  88, Township 14s and 

Range 3E, go south  23 degrees 42 minutes west 1600' and no r th  66 degrees  

18 minutes w e s t  1500' (Figure 4-3 ) .  

4.2 Geology 

The prospec t ive  geopressured r e s e r v o i r s  occur i n  the  deep Planul ina  

sands found i n  the  lower Miocene s e r i e s .  The primary t a r g e t  sand 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO 
DE-AC08-80ET-2708 1 

0 
Eaton Operating Co., Inc. 

3104 Edloe, Suite 200 
Houston, Texas 77027 

(713) 627-9764 
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FIGURE 4-2 
ABBEVILLE QUADRANGLE 

15 MINUTE SERIES (TOPOGRAPHIC) 
LOUISIANA-VERMILION PARISH 

TOPOGRAPHIC MAP 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
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(713) 627-9764 
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interval is at a depth of 15,455 '  to 15,963 '  (Figure 4-41, and the 

alternate target sand interval is at a depth of 1 4 , 9 0 4 '  to 15,275 '  

(Figure 4-5 . 

The structure map shown in Figure 4-6 ,  and the two cross-sections, 

illustrated in Figures 4-7 and 4-8, were developed by using electric 

logs in the immediate area. The C & K Petroleum, Inc., Frank A .  Godchaux 

111, No. 1 well is bounded by an east-west bifurcated down-to-the-coast 

growth fault approximately 3 / 4  mile to the north and 1/4 mile to the 

south. The interpretation of these data indicate the northern section 

of the bifurcated fault to have some 800 feet of throw and the smaller 

southern fault to have approximately 500 feet of throw. 

There are no apparent faults to the immediate east of the well. There- 

fore, there should be a minimum drainage area of three square miles. 

4.3 Reservoir Characteristics 

Based on analysis of the C & K Petroleum, Inc. , Frank A. Godchaux 111, 

No. 1 ISF/Sonic Log, the predicted reservoir characteristics are as 

follows : 

I. Sand "A" - Primary Target ( 1 5 , 4 5 5 '  - 1 5 , 9 6 3 ' )  

Gross Sand Thickness : 

The known gross sand thickness of this target interval is 508 '  

(Figure 4 - 9 ) .  

Net Sand Thickness: 

The net sand thickness of this target interval is 360'. This fact 

Eaton Industries of Houston. Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-2708 1 

Eaton Operating Co., Incl 
3104 Edloe, Suite 200 

Houston, Texas 77027 
(713) 627-9764 
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ISF/SONIC I I' LOG 
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was determined by analysis of the SP log using -30 millivolts as 

a cutoff; where the maximum shale line is -8 millivolts and the 

maximum sand line is -40 millivolts. 

Perforating Interval: 

It is proposed to perforate 15,584 '  to 1 5 , 6 9 2 ' .  

Porosity ; 

It has been determined from the volocity log that the porosity is 

27%. AAtSh of 120 and a Atss of 100 was used in coming to this 

conc lus ion. 

P e rme ab i 1 i t y : 

In using two cores which were analyzed in this sand interval, the 

permeability average is 144 millidarcys (Figure 4 - 1 0 ) .  

Pressure : 

The hydrostatic head in this target sand is estimated to be 14,775 

psi. 

reservoir depth of 1 5 , 9 6 3 ' .  

This pressure was derived by using 17.8#/gallon mud and a 

Temperature : 

The sand temperature is estimated to be 298'F based on a bottom 

hole temperature of 271°F measured after circulation had been 

stopped for 6-1/2 hours. 

Sal ini ty : 

The salinity, using the conventional SP log approach, is 7 5 , 0 0 0  ppm 

using the following parameters: 
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SP = -35 

Rt = .4 

T = 2 9 8 ' ~  

Rmf = .06 

= .027 Rwe 

d = 23% 

Using t h e  modified Humble equation, 'Rwa = 8 2 Rt/.81, t h e  s a l i n i t y  

c a l c u l a t e s  t o  be 52,000 ppm us ing  the  following parameters:  

8 = 27% (Derived from t h e  v e l o c i t y  log)  

Rt = .4 

Following i s  a t a b l e  showing sa1 : in i t i e s  c a l c u l a t e d  by a n a l y s t s  u s ing  the  

parameters given and t h e i r  own s a l i n i t y  c a l c u l a t i o n  methods: 

Analyst  S a l  i n i  t y SP Temperature 
PPm m v  . of 

Dunlap (U. of T . )  140,000 32 259'F 

Wallace (USGS) 85,000 43 280°F 

Morton (BEG) 142,365 32 271°F 

Bassiouni (LSU) 130,000 30 271°F 

Bebout (LaDNR) 100,000-120,000 n / a  267'F 

Gas Content: 

Assuming s a t u r a t i o n ,  a s a l i n i t y  of 75,000 ppm, a p re s su re  of 14,775 

p s i  and a temperature of 298 F ,  t h e  methane conten t  i s  es t imated  t o  

be 44 SCF/bbl (F igure  4-11). 

t he  following Blount,  e t  a1 flxmula: 

0 

This number was determined by us ing  
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n 

U 

2 
loge CH4* = -1.4053 - 0.002332t + 6.30E - 0 6 t  

-0.004038S - ?.579E - 06p 

+0.5013 log, E' + 3.235E - 0 4 t  log, p 

*CH4 i s  i n  SCF per  petroleum b a r r e l .  

0 t i s  i n  Farhenhei t .  

S i s  s a l i n i t y  i n  grams per  l i t e r .  I 
Q 

P 
P 

I 
D 

Gross Sand Thickness: 

The gross  sand th ickness  of t h i s  t a r g e t  i n t e r v a l  i s  371' 

(F igure  4-12). 

N e t  Sand Thickness: 

The n e t  sand th ickness  o f  this t a rge t  i n t e r v a l  i s  300' .  This fact 

was determined by a n a l y s i s  (Df t h e  SP log  us ing  -30 m i l l i v o l t s  a s  a 

c u t o f f ;  where t h e  maximum s h a l e  l i n e  i s  -12 m i l l i v o l t s  and t h e  

maximum sand l i n e  i s  -40 m i l l i v o l t s .  

P e r f o r a t i n g  I n t e r v a l :  

It i s  proposed t o  p e r f o r a t e  14,904'  t o  15,006 ' .  

Poros i t v  : 

It has  been determined from t h e  v e l o c i t y  log  t h a t  t h e  p o r o s i t y  is  

31%. A A t s h  of 130 and a At:ss of 110 was used i n  coming t o  t h i s  
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c o n c h s  ion. 

Permeabi l i ty  : 

I n  us ing  seven cores which were analyzed i n  t h i s  sand i n t e r v a l ,  

t h e  permeabi l i ty  average i s  144 m i l l i d a r c y s  (Figure 4-10). 

Pressure  : 

The h y d r o s t a t i c  head i n  t h i s  t a r g e t  sand i s  es t imated  t o  be 

14,139 p s i .  

and a r e s e r v o i r  depth of l!j,275'. 

Temperature: 

This  sand temperature i s  es t imated  t o  be 291°F based on a bottom 

h o l e  temperature of 271 F measured a f t e r  c i r c u l a t i o n  had been 

stopped f o r  6-1/2 hours.  

S a l i n i t y :  

The s a l i n i t y ,  using t h e  corwentional SP log  approach, i s  67,000 

ppm us ing  t h e  fol lowing parameters:  

This  pressure  w a s  der ived  by us ing  17.8#/gallon mud 

0 

SP = -30 

R, = .3  

T = 291°F 

Rmf = .062 

= .031 

@ = 28% 

Using t h e  modified Humble equat ion ,  Rwa = 8 R t / . 8 1 ,  t h e  s a l i n i t y  

c a l c u l a t e s  t o  be  55,000 ppm us ing  t h e  fol lowing parameters:  

8 = 31% (Derived from v e l o c i t y  log )  

Rt  = . 3  

Rwe 

2 
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Following i s  a t a b l e  showing s a l i n i t i e s  c a l c u l a t e d  by a n a l y s t s  us ing  

the  parameters given and t h e i r  own s a l i n i t y  c a l c u l a t i o n  methods: 

Analyst S a1 i n i  t y  SP Temperature 
PPm mv . of 

Dunlap (U. of T.) 115,000 20 247'F 

Wallace (USGS) 68,000 30 275'F 

Morton (BEG) 140 , 000 n /a  n / a  

145,000 20 258'F Bassiouni (LSU) 

Bebout (LaDNR) 100,000-120,OOO n / a  259'F 

Gas Content: 

Assuming s a t u r a t i o n ,  a s a l i n i t y  of 67,000 ppm, a p re s su re  of 14,139 p s i  

and a temperature of  291 F,  t h e  methane conten t  i s  es t imated  t o  be 43 

SCF/bbl (F igu re  4-11). 

i ng  Blount,  e t  a1 formula: 

loge CH4* = -1.4053 - 0.002332t + 6.30E - 0 6 t  

0 

This number w a s  determined by us ing  the  follow- 

2 

-0.0040388 - 7.579E - 06p 

+0.5013 l o g  p + 3.235E - 04t log p 
e e 

*CH4 i s  i n  SCF p e r  petroleum b a r r e l .  

t i s  i n  Farhenhei t .  

S i s  s a l i n i t y  i n  grams p e r  l i t e r .  

p i s  pressure  i n  p s i .  

0 

By applying an "Eaton F i e l d  Correc t ion  Factor" of .92 t o  the  Blount,  e t  

a 1  va lue ,  i t  i s  es t imated  t h a t  t he  a c t u a l  methane conten t  of the  forma- 

t i o n  w i l l  be 39.6 SCF/bbl (F igu re  4-15). 
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4.4 Resource and D e l i v e r a b i l i t y  P r o j e c t i o n s  

I. Sand "A" - Primary Target  (15,455' - 15,963 ' )  

The volume o f  b r i n e  and n a t u r a l  gas contained i n  t h e  fol lowing t a r g e t  

sand, 15,455' - 15,963 ' ,  i s  es t imated  by volumetr ic  c a l c u l a t i o n  using 

t h e  fol lowing assumptions : 

a> 

b )  The n e t  sand th ickness  is  360 f e e t .  

c )  

d )  

The a q u i f e r  extends over a minimum d i s t a n c e  of 3 square m i l e s  

The average p o r o s i t y  i s  27%. 

The d isso lved  gas conten t  i s  40 SCF/bbl. 

I n  t h i s  sand t h e  volume of i n - s i t u  b r i n e  i s  approximately 1.3855 b i l l i o n  

b a r r e l s .  Using t h e  above gas s o l u b i l i t y  of 40 SCF/bbl, t h e  volume of 

d i sso lved  gas c a l c u l a t e s  t o  be  55.42 b i l l i o n  s tandard  cubic  f e e t .  

Approximately 70,000 b a r r e l s  of b r i n e  and 2,800,000 s tandard  cubic  f e e t  

of d i s s o l v e d  gas w i l l  be produced during t h e  t e s t  per iod  o f  13 days. 

-6 -1 By us ing  the  f l u i d  compress ib i l i ty  o f  3 .8  x 10 p s i  , i t  i s  es t imated  

that the static reservoir pressure loss at the end of the t e s t  period 

w i l l  be 13 pounds per  square inch i n  t h e  sand f o r  t h e  assumed r e s e r v o i r  

a r e a  of 3 square m i l e s .  

I n  order  t o  o b t a i n  an i d e a  a s  t o  t h e  magnitude of expected flow r a t e s  

from the  s u b j e c t  w e l l ,  t h e  r a d i a l  flow equat ion  f o r  incompressible  f l u i d s  

i n  porous media, under s t e a d y s t a t e  c o n d i t i o n s ,  was eva lua ted  as  fol lows:  
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q =  

where : 

q =  

k =  

h =  

A p  = 

B =  

r =  e 

r =  

P =  
W 

c a l c u l a t e d  flow r a t e  i n  hb l s lday  

permeabi l i ty  - d a r c i e s  

gross  sand th ickness  - f e e t  

p ressure  drawdown a t  sand face  - p s i  

formation volume f a c t o r  -- dimensionless 

o u t e r  r ad ius  - f e e t  

w e l l  bore  r ad ius  - f e e t  

v i s c o s i t y  - cen t ipo i se  

The r a d i a l  flow equat ion  was evaluatec.  wi th  the  f o  lowing parameter 

va lues  which were based on log d a t a  and known geo log ica l  and engineer ing  

da ta .  Assume: 

k = 150 md = .150 darcy 

h = 360 f e e t  

& p  = 2200 p s i  

p = .32 

B = 1.045 

r =: 5160.0 f e e t  

r = . 3  f e e t  

e 

W 

Then: 

q = 257,905 bbls lday  
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11. Sand "B" - A l t e r n a t e  Target (14,904' - 15,275 ' )  

The volume of b r i n e  and n a t u r a l  gas contained i n  the  fol lowing t a r g e t  

sand,  14,904' - 15 ,275 ' ,  i s  es t imated by volumetr ic  c a l c u l a t i o n  us ing  

t h e  fol lowing assumptions : 

a >  

b )  The n e t  sand thickness  i s  300 f e e t .  

c >  

d) 

The a q u i f e r  extends over a minimum d i s t a n c e  of 3 square m i l e s .  

The average p o r o s i t y  i s  31%. 

The d isso lved  gas  conten t  i s  39.6 SCF/bbl. 

I n  t h i s  sand the  volume of  i n - s i t u  b r i n e  i s  approximately 1.3255 

b i l l i o n  b a r r e l s .  Using t h e  above gas s o l u b i l i t y  of  39.6 SCF/bbl, t h e  

volume of d i sso lved  gas c a l c u l a t e s  t o  be  52.49 b l l i o n  s tandard  cubic  

f e e t .  Approximately 70,000 b a r r e l s  of b r i n e  and 2,772,000 s tandard  

cubic  f e e t  of  d i sso lved  gas w i l l  be produced during t h e  t e s t  per iod of 

13 days. 

-6 -1 Using t h e  f l u i d  c o m p r e s s i b i l i t y  of 3.8 x 10 p s i  , i t  i s  es t imated  

t h a t  t he  s t a t i c  r e s e r v o i r  pressure  loss a t  t h e  end of t h e  t es t  per iod  , 

w i l l  be  14 pounds per square inch i n  t h e  sand f o r  t h e  assumed r e s e r v o i r  

a r e a  of 3 square miles .  

I n  order  t o  o b t a i n  an i d e a  as  t o  t h e  magnitude of  expected flow r a t e s  

from t h e  s u b j e c t  w e l l ,  t h e  r a d i a l  flow equat ion  f o r  incompressible  

f l u i d s  i n  porous media, under s teady  s ta te  c o n d i t i o n s ,  was eva lua ted  a s  

follows: 
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c a l c u l a t e d  flow r a t e  i n  bbls /day 

permeabi l i ty  - d a r c i e s  

gross  sand th ickness  - feet  

pressure  drawdown a t  san.d f a c e  - p s i  

formation volume f a c t o r  - dimensionless 

o u t e r  rad ius  - f e e t  

w e l l  bore  r a d i u s  - f e e t  

v i s c o s i t y  - c e n t i p o i s e  

The r a d i a l  flow equat ion was eva lua ted  wi th  t h e  fol lowing parameter 

values' which were based on log d a t a  and known geologica l  and engineer ing  

data.  

Assume : 

k = 150 md = .150 darcy 

h = 300 f e e t  

A p = 2200 p s i  

p = .32 

B = 1.045 

r = 5160.0 f e e t  . 

r = . 3  f e e t  

e 

W 

Then : 

q = 214,921 bbls lday .  
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4.5 Reservoi r  C h a r a c t e r i s t i c s  o f  t h e  Disposal Well 

The p r e d i c t e d  r e s e r v o i r  c h a r a c t e r i s t i c s  of the  t a r g e t  sand f o r  t h e  s a l t  

water  d i s p o s a l  w e l l  are based on t h e  log a n a l y s i s  of t he  George R.  Brown, 

Frank A. Godchaux No. 1 w e l l ,  which i s  approximately 3000' n o r t h e a s t  of 

t he  C & K Petroleum Frank A. Godchaux 111, No. 1 w e l l .  

I. Sand "A" - Primary Disposal Target (4190' - 4450')  

Sand Thickness : 

The g ross  sand th i ckness  of t h i s  primary d i s p o s a l  t a r g e t  i n t e r v a l  

i s  260' (F igure  4-13). 

Po ros i ty :  

Calcu la ted  p o r o s i t y  from t h e  E l e c t r i c a l  log  is 25%. 

P r e s  s u r e  : 

The average p res su re  i n  t h e  t a r g e t  sand i s  es t imated  t o  be 

2069 p s i .  This p re s su re  was based on a g r a d i e n t  of 0.465 p s i / f t .  

and a r e s e r v o i r  depth of 4450 f e e t .  

Temperature: 

The temperature is  es t imated  t o  be llO°F based on an uncorrec ted  

temperature of 178'F a t  12 ,040 ' .  

Sa  1 i n i  t y  : 

S a l i n i t y  is g r e a t e r  than 200,000 ppm based on c a l c u l a t i o n s  

der ived  from the  E l e c t r i c a l  log. 
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11. Sand "B" - Al te rna te  Disposal  Target  (3635' - 3800')  

Sand Thickness: 

Gross sand th ickness  of the  a l t e r n a t e  d i sposa l  t a r g e t  i n t e r v a l  

i s  165 f e e t  (Figure 4-14) .  

Poros i ty :  

Calcu la ted  po ros i ty  from the  E l e c t r i c a l  log i s  32%.  

Pressure :  

The average pressure  i n  t h e  a l t e r n a t e  t a r g e t  sand i s  es t imated  

t o  be 1767 p s i .  This pressure  was based on a g rad ien t  of 0.465 

p s i / f t .  and a r e s e r v o i r  depth of 3800 f e e t .  

Temperature: 

The average temperature i s  es t imated  to be 104 F based on t h e  

uncorrec ted  temperature of 178'F a t  12,040 ' . 
0 

S a l i n i  t v :  

S a l i n i t y  i s  approximately 149,000 ppm based on c a l c u l a t i o n s  

der ived  from the  E l e c t r i c a l  log.  

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE -ACO8 - 80ET- 2 708 1 

Eaton Operating Co., Inc. 
3104 Edloe, Suite 200 

Houston, Texas 77027 
(713) 627-9764 

49 



13 
P 
0 
.ci 
W 
U 
8 
0 
P 
D 

D 
P 
0 

P 
63, 
P 

n 

5 .O MANAGEMENT PLAN 

This opera t ion  w i l l  be completely under t h e  c o n t r o l  of Eaton Operat ing 

Company, Inc.  personnel  who w i l l  be respons ib le  f o r  d i r e c t i o n  and coordin- 

a t i o n  of a l l  subcont rac tor  func t ions .  Each s e c t i o n  w i l l  r e p o r t  d i r e c t l y  

t o  M r .  D. A .  Langford. The Management and Organizat ion Chart  i s  shown on 

Figure 5-1 which i s  followed by a d e s c r i p t i o n  of each p o s i t i o n ' s  respon- 

s i b i l i t i e s  and a u t h o r i t y .  

Two competent, experienced r i g  superv isors  and one experienced mud engineer  

w i l l  be ass igned t o  t h e  re-entry,  c lean  o u t  and completion opera t ions  

under t h e  d i r e c t  superv is ion  of M r .  J .  E .  Evans. A c o s t  accountant  prop- 

e r t y  manager, under t h e  d i r e c t  superv is ion  of M r .  D. Graham, w i l l  be  on 

l o c a t i o n  f u l l  t i m e  through r i g  up, re -en t ry ,  completion, t e s t i n g  and 

subsequent c lean  up. Quarters  f o r  t h e s e  personnel  w i l l  be loca ted  a t  t h e  

r i g  s i t e .  

Tes t ing  opera t ions  w i l l  be  d i r e c t e d  and coordinated by M r .  R. Z. Klauzinski .  

H e  w i l l  be  r e s p o n s i b l e  f o r  engineer ing ,  r e p o r t i n g ,  t e c h n i c a l  conferences 

and t e c h n i c a l  papers.  

Estimated d a i l y  and cumulative expendi tures  w i l l  be included i n  t h e  d a i l y  

r e p o r t .  Our f inance  and c o s t  accounting group, d i r e c t e d  by M r .  G. E .  Frey 

with the  a s s i s t a n c e  of M r .  D. Graham, w i l l  r e p o r t  a c t u a l  incur red  c o s t s  

a g a i n s t  es t imated  c o s t s  t o  M r .  D.  A. Langford on a weekly b a s i s .  

The fol lowing pages set  ou t  Eaton 's  c h a r t  of  accounts and a l s o  Eaton ' s  

planned method of c o s t  c o n t r o l  and weekly c o s t  eva lua t ion .  

Eaton Industries of Houston. Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc: 
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Houston, Texas 77027 
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MANA(XMENT AND ORGANIZATION PLAN 

TESTING OPERATIONS 

PROJECT MANAGER (B. A. EATON) 

Overall admin i s t r a t ive  and t e c h n i c a l  r e s p o n s i b i l i t y  and a u t h o r i t y  of the  

Wells of Opportunity Program, i .e .  development of p o l i c i e s  and procedures ,  

coord ina t ion  of p r o j e c t  a c t i v i t i e s ,  s t a f f  supe rv i s ion ,  monitor ing a c t i v i t i e s  

of  c o n t r a c t  o rgan iza t ion  t o  ensure proper  c o s t  c o n t r o l  and o rgan iza t ion  and 

p r e s e n t a t i o n  of progress  r e p o r t s  and b r i e f i n g s .  

DEPUTY PROJECT MANAGER (D. A. LANGFORD) 

Replace P r o j e c t  Manager i n  h i s  absence,  supe rv i se  performance of engineer-  

i n g ,  f i e l d  ope ra t ions  and procurement managers. Responsible f o r  d i scuss ions  

and n e g o t i a t i o n s  wi th  ope ra to r / l ea seho lde r ,  o b t a i n  pre l iminary  agreements 

f o r  candida te  w e l l s  and oversee p repa ra t ion  of  a l l  phases of r e p o r t s  and 

b r i e f i n g s  ( o t h e r  than geologic) .  

CHIEF PETROLEUM ENGINEER (R.  Z .  KLAUZINSKI) 

Responsible f o r  engineer ing ,  r e p o r t i n g ,  t e c h n i c a l  conferences and t e c h n i c a l  

papers .  

ENGINEERING MANAGER (D. W. GARRETT) 

Responsible f o r  d r i l l i n g ,  completion and s u r f a c e  f a c i l i t i e s  engineer ing ,  

superv ise  review of candida te  w e l l  cond i t ions ,  superv ise  program schedules  

and c o s t  e s t ima tes  p repa ra t ion ,  coord ina te  a c t i v i t i e s  of subcont rac tor  and 

supe rv i se  t es t  program, d a t a  c o l l e c t i o n  and r e p o r t i n g  by assigned subcon- 

t r a c t o r  o r  consu l t an t .  

Eaton industries of Houston, inc. 
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RIG OPERATIONS (J. E. EVANS) 

Supervision of well completion for production test and drilling and com- 

pletion of disposal wells. Supervision of field supervisors on completions 

and drilling operations. 

FIELD SUPERVISORS 

On-site rig supervision on re-entry, clean out, completions and disposal 

well drilling and completion. 

GEOLOGICAL MANAGER (KIM PETERSON) 

Supervision of geologists monitoring candidate wells, mapping areas of 

interest, discussion of plans with operator/leaseholder, supervise pre- 

evaluation and submittal of preliminary request for approval for candidate 

wells and assist in final evaluation and plan to D.O.E. for approval. 

GEOLOGIST - LOUISIANA (MEG DILLAHUNTY) 

Monitor progress of candidate wells in Louisiana, map areas of interest, 

determine if wells are suitable for evaluation, pre-evaluation work and 

preparation of recommendation to D.O.E. 

GEOLOGIST - TEXAS (KIM PETERSON) 

Monitor progress of candidate wells in Texas, map areas of interest, 

determine if wells are suitable for evaluation, pre-evaluation work and 

preparation of recommendation to D.O.E. 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3104 Edloe, Suite 200 

Houston, Texas 77027 
(713) 627-9764 
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MA~AGER INDUSTRY RELATIONS (DOUG. GRAHAM) 

Supervis ion of a l l  information and r e p o r t s  p e r t a i n i n g  t o  candidate  w e l l s  , 

monthly progress  and annual summations f o r  s u b m i t t a l  t o  D.O.E.  Supervis ion 

of  i n i t i a l  and follow-up c o n t a c t s  w i t h  o p e r a t o r s  and landowners and a s s i s t  

i n  agreement n e g o t i a t i o n s  f o r  both p a r t i e s .  

FINANCE AND COST ACCOUNTING (G. E .  FEY) 

Overall r e s p o n s i b i l i t y  f o r  account ing,  f inance  , purchasing,  c o n t r a c t  com- 

p l i a n c e  and a d m i n i s t r a t i v e .  

PURCHASING MANAGER CONTROL (DOUG GRAHAM) 

Directs a l l  purchasing,  subcont rac t ing  and material c o n t r o l  a c t i v i t y  cons is -  

t e n t  wi th  approved purchasing and inventory  c o n t r o l  procedures .  

vises t h e  p r e p a r a t i o n  of  RFP and RFQ's, e v a l u a t i o n  of  b i d s  and award of 

c o n t r a c t s  and purchase o rde r s .  Addi t iona l ly ,  he w i l l  monitor and r e p o r t  

on h i s  e f f o r t  t o  implement t h e  flow-down p r o v i s i o n s  of t h e  c o n t r a c t  t o  t h e  

subcont rac tor  and vendors.  

H e  super- 

COST ACCOUNTING 

Responsible f o r  p r e p a r a t i o n  of estimate f o r  each w e l l ,  a s  w e l l  a s  r e p o r t i n g  

a c t u a l  expendi tures  and variance on each w e l l .  

RESERVOIR ENGINEER (DON CLARK) 

Analyze flow t e s t  r e s u l t s  and' r e s e r v o i r  performance and ass is t  i n  product ion 

t e s t  and r e p o r t i n g .  

Eaton Industries of Houston, inc. 
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RESERVOIR ENGINEER (DANIEL AKPANUMOH) 

Assist Don Clark i n  ana lyz ing  r e s e r v o i r  performance, flow t e s t  r e s u l t s  and 

r e p o r t  w r i t i n g .  Assist EOC geo log i s t s  i n  monitoring and eva lua t ion  of 

candida te  wells and pre l iminary  r e p o r t s  and recommendations. 

DIRECTOR IGT (PHIL RANDOLPH) 

Overall supe rv i s ion  of IGT personnel  and ope ra t ions .  

WEATHERLY ENGINEERING E S T I N G  (A. . MORALES) 

Supervis ion of product ion equipment hook up and equipment ope ra t ion  and 

d a t a  ga the r ing  personnel .  

WIRELINE OPERATION 

Superv is ion  of w i r e l i n e  equipment and ope ra t ing  personnel .  

CHEMICAL TREATING (J. MATSON, M. THOMSON) 

Monitoring of s c a l e  and cor ros ion  i n h i b i t o r  requirements .  

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
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Eaton Industries of Houston. Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-2708 1 

EATON OPERATING COMPANY, INC. 
OPERATING COST CODES 

Engineering & Management Labor 
Home Office Labor directly associated with project. 

Field Labor 
Drilling Engineers, Drilling Suptn., Mud Engineers, 
and Dispatchers working on project in the field. 

Payroll Burden 
All taxes, insurance and fringe benefits in which 
calculation based on labor cost on project. 

Travel 
Air travel, car rentals, mileage reimbursement, 
meals, lodging and per'diem compensation. 

Automobile Expense 
Auto lease, gasoline, oil, tires, maintenance, 
repairs, insurance, licenses and auto allowance. 

Communications Expense 
Internal telephone, in-house telecopier, telex, etc. 

Office Copying 
Charge for Xerox rental and copies prepared by office 
employees. 

Outside Reproduction 
Charges for reproduction of documents or special 
printing of forms or photocopy of charts, graphs, 
maps, etc. 

Site Preparation 
Includes all clearing of road and access cost, road 
materials including board road material, maintenance 
of site including equipment and labor for site work. 
Clean up cost and land owner settlement in lieu of 
clean up. 

Drilling Expense 
Rig mobilization, day rate billing, stand-by or force 
majeure and demobilization. 

Tangible Cost 
Casing, tubing, well-head equipment, packers, tublar 
nipples, tie back sleeves and related repairs to this 
equipment. 

Eeton Operating Co., Inc. 
31 00 Edloe 

Houston. Texas 77027 
(713) 627-9764 
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Operating Cost Codes Continued - 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Expendables 
Water, fuel, mud and chemicals, bits and reamers, 
corrosive inhibitors. 

Cementing 
Cement pumping, mileage, labor and stand-by costs, 
cementing shoes, centralizers and all related costs. 

Perforating, Acidizing, & Treating (completion of well) 
Completion operations such as inside casing 
coring service, testing, acidizing and fracturing, etc. 

Equipment and Tool Rental 
Includes - surface equipment, downhole drilling 
equipment, completion equipment. 

logging, 

Contract Services 
Includes drive pipe, conductor casing, surface casing, 
intermediate casing, production casing, liner casing, 
mud logger tubing make up and wireline work. 

Freight 6 Transportation 
Cost of moving various materials to and from the site - 
right of way permits, overage load charges, tools for road 
bridges and tunnels - (Mobilization and demobilization 
of the rigs should be charged to drilling) 

Other 
Includes utilities, infield living quarters, trailer 
house, etc., and other miscellaneous direct costs. 

Insuroace 
General Liability, well control and l o s s  of revenue 
insurance directly related to a specific well. 

-- 

Legal Fees & Consultant Costs 
Cost of consultants charges including expenses. Retaicer 
fee also included for consultants involved in project - 
legal fees directly associated with and performed on 
project. 

Land Use and Owners Equity 
Lease and bonus payment to land owners for lease option 
and payment to operator for equipment left on the well. 

Eaton Industries of Houston, Inc. 
Eaton Operating Co., Inc. 

3100 Edloe 
DOE CONTRACT NO 
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Operating Cost Codes Continued - 
22 

23 

Office'Supplies 
Supplies needed for office, such as books, etc. 

Rent Expense 
Monthly rental at 3100 Edloe 

24 Testing 
Includes surface equipment and pressure vessels, 
fittings, wireline service for testing, labor for 
hooking up permanent materials, sub-contract cost f o r  
collecting,sampling and analysis work. 

pipe, 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-2708 1 
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I 6.0 DELIVERABLES 

Eaton w i l l  provide d a i l y  progress  r e p o r t s  by t e l e c o p i e r  t o  D.O.E.  o f f i c e s  

i n  Washington, Las Vegas, and Houston. 

Eaton bus iness  o f f i c e  w i l l  provide weekly, bi-weekly,  and monthly manpower 

and f i n a n c i a l  r e p o r t s .  

Eaton w i l l  p repare  monthly t e c h n i c a l  r e p o r t s  which w i l l  provide pre l iminary  

i n t e r p r e t i v e  da t a .  

Eaton personnel  w i l l  d e l i v e r  t a l k s  o r  papers t o  i n d u s t r y  o r  t e c h n i c a l  

ga the r ings  as appropr i a t e .  

Eaton personnel  w i l l  i n t e r f a c e  wi th  state and f e d e r a l  agencies  o t h e r  than 

D.O.E.,  i nc lud ing  b u t  n o t  l i m i t e d  t o  the  Environmental P r o t e c t i o n  Agency, 

Louis iana  S t a t e  Un ive r s i ty ,  Louis iana Department of Natura l  Resources,  and 

the  Bureau o f  Economic Geology a t  The Un ive r s i ty  of Texas. 

Eaton w i l l  f u rn i sh  a f i n a l  r e p o r t  summarizing a l l  w e l l  and tes t  a c t i v i t y  

and g iv ing  r e s u l t s  of all engineer ing  c a l c u l a t i o n s  on f l u i d  flow, chemical 

and phys ica l  composition, f l u i d s ,  r e s e r v o i r  behavior ,  r e s e r v o i r  boundaries ,  

and a l l  o t h e r  chemical o r  phys i ca l  da t a .  
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7.0 LOCATION AND FACILITIES 

7.1 S i t e  Layout 

The p resen t  s i t e  l ayou t  is i l l u s t r a t e d  on Figure 7-1. A reserve p i t  i s  

loca ted  as shown. The e x i s t i n g  s i t e  i s  adequate f o r  d r i l l i n g  a d i s p o s a l  

w e l l .  A dra inage  d i t c h  w i l l  surround the  loca t ion  t o  t r a p  waste o i l  and 

grease  which w i l l  then be disposed o f  so t h a t  no o i l  s p i l l  w i l l  contaminate 

the  a rea .  P r i o r  t o  i n s t a l l i n g  t es t  equipment, the  s i t e  w i l l  be covered 

wi th  boards o r  g rave l  depending on a v a i l a b i l i t y  and c o s t .  

7 . 2  Living Quar te rs  

A i r  condi t ioned l i v i n g  f a c i l i t i e s  w i l l  be provided f o r  s i x  i n d i v i d u a l s .  

This w i l l  be i n  add i t ion  t o  the  r i g  c o n t r a c t o r s  l i v i n g  f a c i l i t i e s .  S e p t i c  

tanks w i l l  be i n s t a l l e d  f o r  proper  s a n i t a t i o n .  The EOC house t ra i le rs  w i l l  

remain on l o c a t i o n  as  long as necessary .  

7 . 3  Water Supply 

A water supply w e l l  w i l l  provide water f o r  prepar ing  d r i l l i n g  f l u i d s ,  mixing 

c e m e n t  and as engine coolant.  Water for drinking and ba th ing  w i l l  be brought  

t o  the  s i t e  and s t o r e d  i n  s a n i t a r y  tanks .  A l o c a l  water supply company w i l l  

p rovide  the  dr inking  water. 

7.4 Communications and Power 

A radiotelephone system w i l l  be i n s t a l l e d  on l o c a t i o n  with appropr i a t e  ex- 

t ens ions  i n  a l l  l i v i n g  q u a r t e r s .  

Eaton Industries of Houston, Inc. 
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A power l i n e  w i l l  be extended t o  b r ing  e l e c t r i c  power from a nearby 

commercial source.  Rental  gene ra to r s  w i l l  be used, i f  necessary .  

7 . 5  S i t e  Cleanup and Res to ra t ion  

A t  t he  te rmina t ion  o f  the t e s t ,  a l l  t e s t  equipment w i l l  be removed. A 

workover r i g  w i l l  be moved i n  t o  sa lvage  the  tubu la r s  and t o  plug and 

abandon the  t e s t  w e l l  and the d i sposa l  w e l l  i n  accordance with the  r u l e s  

of t he  Louis iana Off ice  of  Conservation. The workover r i g  w i l l  then be 

r e l eased .  The r e se rve  p i t  w i l l  be f i l l e d  i n ,  the  boards removed and the  

s i t e  r e s t o r e d  t o  the  s a t i s f a c t i o n  of a l l  concerned p a r t i e s .  

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
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8 .O RE-ENTRY AND COMPLETION OPERATIONS - TEST WELL 
8.1 Rig Selection 

The contractor to be selected for the proposed re-entry and completion 

work will be chosen on the basis of experience, equipment, competitive 

price and availability. Consideration of the ability to supply a rig 

to meet the specified requirements and to furnish qualified personnel 

will be a primary factor in the selection. Each available rig will be 

inspected and a review of its past performance will be made by EOC before 

finalizing a contract. 

The minimum requirements for the rig will be as described below: 

A. Derrick Hookload Capacity: 700,000 lbs. 

B. Power Available For Drawworks: 1,100 HP 

C. Main Pumps: Gne 1,000 HP Mud Pump and One 800 HP Mud Pump 

D. Rotary: 20-1/2 Inches 

E. Substructure Height: 19 Feet 

F. Drill Pipe: 10,000' of 4-1/2" 16.6#/Ft. Grade E 

Other drill pipe will have to be rented. 

G. Mud System: 500 Barrel capacity with steel tanks, mud mixing 

pumps and agitators. 

H. Blowout Preventor (BOP) System: 

1. Two Ram Type 5,000 PSI WP with Extra Rams 

2 .  One Bag Type 5,000 PSI WP with Extra Bag 

3 .  Kill Manifold with Power Operated Choke and Adjustable Choke 

Eaton Industries of Houston, Inc. 
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4. BOP Closing Unit wi th  a b i l i t y  t o  c l o s e  i n  15 seconds. 

S u f f i c i e n t  c a p a c i t y  must be a v a i l a b l e  t o  c l o s e ,  open and 

c l o s e  aga in  BOP and one ram BOP. 

5. Two S t a t i o n  Closure f o r  BOPS. 

Note: 

E x t r a  rams and e x t r a  bag would be r en ted .  

I. Accessories  : 

1. One a i r  condi t ioned bunk house. 

2. Two d i e s e l  e l e c t r i c  genera tors .  

3 .  Two lower k e l l y  cock s a f e t y  va lves  and one i n s i d e  blowout 

preventer  s a f e t y  valve.  

Any o t h e r  items EOC may consider  necessary f o r  a complete 

r i g .  

These i t e m s  may have t o  be r en ted .  

4. 

8.2 D r i l l i n g  and Completion F lu ids  

The w e l l  was d r i l l e d  t o  a t o t a l  depth of  16,000' w i t h  a 17.8 ppg water 

based l i g n o s u l f o n a t e  mud. 

be used for completion of this well. 

when i t  i s  n o t  i n  use. 

A 17.8 ppg water based l i g n o s u l f o n a t e  mud w i l l  

Excess mud will be stored on location 

8.3 

Figure 8-1 is a schematic diagram of t h e  tes t  w e l l  i n  i t s  p r e s e n t  condi t ion.  

C & K Petroleum d r i l l e d  t h e  w e l l  t o  a t o t a l  depth of 16,000 ' .  

s t r i n g  of pipe set i n  t h e  w e l l  was 7-518'' l i n e r  se t  a t  12,387 ' .  

company set  a cement r e t a i n e r  a t  13 ,278 '  and placed cement from 13,148' t o  

Tubular Goods and Cementing Design 

The l a s t  

The 
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B- 13-3/8" SURFACE C.4SIKG S E i  AT 2,980 '  

TOP OF 7-518'' BRO!\V OIL  TOOL LINER H A V E R  
AT 12,656' 

- 9-5/8' LNEitS1ZDLATE: CASIXG AT 12,972 '  

TOP OF G E X T  13,148' 

EZSV Retainer at 13,278 '  

BOTMH OF CEXNT 13,669 '  

L 7-5/ai1 DRILLLUG LIXER AT 13,387' 
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13,669' .  

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

A b l i n d  f l a n g e  was i n s t a l l e d  on t h e  i n t e r m e d i a t e  cas ing  head and 

Figure 8-2 i s  a schematic diagram of t h e  proposed t e s t  w e l l  completion. 

A s t r i n g  of 5-1/2" cas ing  w i l l  be set  a t  16,000' and cemented back t o  

12,000 f e e t .  A 2-3/8" tubing s t r i n g  w i l l  be  run i n  the  w e l l  t o  se rve  a s  

p r o t e c t i o n  f o r  wireline instruments  and as  a kill s t r i n g .  Annular flow of 

f l u i d s  i s  planned f o r  t h i s  t e s t .  

The designs f o r  all t u b u l a r  goods used i n  completing t h i s  w e l l  a r e  based 

on t h e  "maximum load" concept widely used i n  the  o i l  and gas i n d u s t r y .  

The cas ing  b u r s t  des ign  c r i t e r i a  r e q u i r e  t h e  cas ing  t o  wi ths tand  a s u r f a c e  

pressure  i n  excess of  7,000 p s i  when f i l l e d  wi th  formation s a l t  water .  

The cas ing  c o l l a p s e  design c r i t e r i a  assume t h a t  t he  h i g h e s t  c o l l a p s e  

loading w i l l  occur when t h e  cas ing  i s  f u l l  of s a l t  water  and t h e  s u r f a c e  

pressure  i s  zero.  The buoyancy of t h e  mud a t  t h e  t i m e  of cas ing  s e t t i n g  

i s  incorpora ted  i n t o  t h e  tens ion  des ign  c r i t e r i a .  F igures  8-3, 8-4 and 

8-5 a r e  g r a p h i c a l  i l l u s t r a t i o n s  of t h e  casing design curves.  

During t e s t i n g ,  t h e  temperature i n c r e a s e  of t h e  5-1/2" cas ing  w i l l  r e s u l t  

i n  an i n c r e a s e  i n  l e n g t h  of about 9 '  and a reduct ion  i n  t h e  wellhead weight 

load of 133,000 pounds. 

fol lows.  

This temperature e f f e c t  can be  c a l c u l a t e d  as 
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.C h K -RUT QBCE?UX III- WELL NO. 1 
TROTOSZD E S i I H C  C 0 N D I n O . Y  
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2-3/8" K& S i R c J C  

. .  

L- 9-518" CSSG AT 12,972 '  

i'-S/6" LBTB AT 13,387 '  

5-1/2" F M D L ' C n O N  C A S I N G  AT 16,000' 
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The temperature calculations are shown below: 

0 Assume surface temperature is 70 F. 

Bottom 

Assume surface temperature is 250' during flow. 

Assume cement top is at 12,000'. 

hole temperature is 298' at 15,640 ' . 

Assume temperature of uncemented portion of casing before flow is: 

Average temperature of uncemented portion of casing during flow is: 
12 000 (298' - 250') + 15,640 x 

+ 2 5 0 ~  = 2 6 8 ~  

At = 268' - 157' = 11l0 

Change in length of 5-1/2" casing due to temperature is: 

Lt = LBAt = 12,000 x .0000069 x 111' = 9 .2 '  

Change in wellhead load due to temperature is: 

Average weight of casing above 12,000' is 20#/ft. 

From equation on Cox nomograph wellhead load is: 

W2 = -59.8 WAt = (-59.8)(20)(111) = -133,000 lbs. 
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GODCHAUX WELL NO. 1 
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BURST CALCULATIONS: 5-1/2" Casing 

Assume cas ing  i s  set  in 17.8 ppg mud and cas ing  is f u l l  of  8.5 ppg s a l t  
water. Assume bottom ho le  p re s su re  is equal  t o  17.5 ppg. Assume zone is 
a t  15,790 ' .  Maximum s u r f a c e  p re s su re  = ( 1 7 . 5  - 8 . 5 )  x 0.052 x 15,790 = 
7,390 p s i .  

FIGURE 8-3 
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GODCHAUX WELL NO, 1 
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COLLAPSE CALCULATIONS: 5-1/2" Casing 

Assume cas ing  is set i n  17.8 ppg mud and full of 8.5 ppg salt water with 
no surface pressure. Collapse load  at 16,000' = (17.8 - 8.5) x 0.052 x 
16,000 =. 7,740 psi. 

FIGURE 8-4 
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GODCHAUX WELL NO. 1 
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TENSION X 1000 LBS. 
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CALCULATIONS: 5-1/2" Casing 

Buoyancy force = Hydrostatic pressure x cross sectional area. 
BF = 17.8 x ,052 x 16,000 x 5.83 = -86,340 lbs. 
Tension at surface = (20 x 16,000) - 86,340 = 233,660 lbs. 

At 16,000' 

FIGURE 8-5 
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The 2-318" tubing w i l l  n o t  be set  on a packer because t h e  w e l l  w i l l  be 

flowed up t h e  annulus between the  cas ing  and the  tubing.  

c o l l a p s e  p r e s s u r e s  on t h e  tubing w i l l ,  t h e r e f o r e ,  n o t  be s i g n i f i c a n t  

because pressure  f o r c e s  i n s i d e  and o u t s i d e  t h e  tubing w i l l  be e s s e n t i a l l y  

the  same. 

as i l l u s t r a t e d  on Figure 8-6. 

The b u r s t  and 

The tens ion  design curve is  based on the  buoyancy of  s a l t  water 

Table 1 shows the  s p e c i f i c a t i o n s  f o r  t h e  t u b u l a r  goods i n s t a l l e d  o r  

planned f o r  use i n  t h e  t e s t  w e l l ,  a s  w e l l  a s  h o l e  s i z e , . a u x i l i a r y  cas ing  

equipment, des ign  s a f e t y  f a c t o r s  and minimum t e s t  pressures .  

There i s  a p o s s i b i l i t y  t h a t  a leak may develop i n  t h e  5-1/2" cas ing  re- 

s u l t i n g  i n  pressure  on t h e  9-518" in te rmedia te  casing.  

i l l u s t r a t e s  t h e  b u r s t  loading t h a t  may occur on t h e  9-518" cas ing  and 

i n d i c a t e s  t h a t  t h e  pipe would b u r s t  i f  t h e  s u r f a c e  pressure  was allowed 

t o  reach 4,400 p s i .  

by i n s t a l l i n g  a k i l l  l i n e  on one o u t l e t  of t h e  9-518'' cas ing  head and a 

flow l i n e  t o  t h e  p i t  on t h e  o t h e r  o u t l e t  of  t h e  cas ing  head. 

through t h e  p i t  l i n e  w i l l  be c o n t r o l l e d  by a remote power operated Swaco 

choke. 

Figure 8-7 

Pressure  on t h e  9-5/8" casing w i l l  be c o n t r o l l e d  

Flow 
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TENSION CALCULATIONS: 2-3/8" Tubing, 

Buoyancy force = Hydrostatic pressure x cross sectional area. At 16,000' BF = 
8.5 x .052 x 16,000 x 1 . 3 1  S Q .  in. = -9264 lbs. 
Tens ion at ( 4 . 7  X 1 6 , 0 6 0 )  9 ,264  65 ,936  lbs . 

FIGURE 8-6 
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0. D. 
Tubular S ize  ( i n . )  

Conductor Pipe 20 

Surf ace Casing 13-318 

Intermediate  Casing 9-518 

D r i l l i n g  L ine r  7-518 

Product ion Casing 5-112 

Tubing 2-318 

TABLE 8-1 - - 
C 6 K - FRANK CODCHAUX, 111, WELL NO. 1 

TUBULAR COODS SUMMARY 

Depth 
To (F t . )  From ( F t . )  

0 134 

0 2,980 

0 

3,371 

8,108 

9,364 

10,948 

12,656 

0 

7,000 

12,000 

3.371 

8,108 

9,364 

10,948 

12,930 

13,387 

7,000 

12,000 

16,000' 

0 15,500 

Weight 
l b s / F t  . 
0.375 W.T. 

68.0 

53.5 

47.0 

53.5 

53.5 

53.5 

33.7 

20.0 

20.0 

20.0 

4.7 

Minimum 
D r i f t  ( i n . )  

- 
12.259 

8.500 

8.525 

8.500 

8.500 

8.500 

6.640 

4.653 

4.653 

4.653 

1.995 

Casing Descr ipt ion - Grade Thread 

- - 
K-55 STC 

P-110 BUT 

N-80 BUT 

N-80 LTC 

P-110 LTC 

5-95 LTC 

P-110 SFJ 

P-110 LTC(MOD) 

5-95 LTC(MOD) 

P-110 FJP 

u-a0 

Casing Design Factor. 
Burst  Collapse Tension - 

(1)  n 

(1)  ** * 
( 1 )  ** * 
(1)  ** * 
( 1 )  ** * 
( 1 )  c* * 
1.50 ** 2.34 

2.66 1.83 5.01 

*f 1.43 c* 

** ** 1.58 

0. D. CEMENTING SUMMARY 
Casing Size ( in . )  Hole Size ( i n . )  

Surf ace 13-318 17-112 

Intermediate  9-518 12-114 

L ine r  7-518 8-112 

Cemented with 2330 ax. TLW + 3% s a l t  and 500 ax .  c l a s s  H + 3% s a l t .  
Had cement r e t u r n s  t o  su r face .  

Cemented with 2575 sx.. 12.0 ppg cement and 500 sx.  c l a s s  B ,  16.2 ppg cement. 
Had pump f a i l u r e .  Squeezed shoe wi th  cement s e v e r a l  times. 

Cemented with 150 ax. c l a s s  H + 35% SF + 0,75% CFR-2 + 0.6% Halad 22-A + 0.10% HR-5. 
Tested l i n e r  l a p  with 3000 p s i .  Squeezed shoe with 462 sx. 

Product ion 5-1/2 6-112 To be cemented from 16,000' t o  12,000'. Cement t o  be determined. 

Note: A l l  casing except  5-112'' was cemented by operator .  
with b r i n e  water. 

The 5-112'' caaing w i l l  be p re s su re  t ea t ed  t o  1,500 p s i  with 17.8 mud and l a t e r  t o  7,500 p s i  

* 

(1). 

Tubulars i n  place and no longer exposed to w e l l  bo re  cond i t ions .  

See d i scuss ion  i n  Sect ion 8.3 
* Safe ty  f a c t o r s  very high. 
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GODCHAUX WELL NO. 1 
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CASING BURST ANALYSIS: 
A. Burs t  s t r e n g t h  of new 9-518" cas ing  p r e s e n t l y  i n  ho le .  

B.  Burst  s t r e n g t h  of new 7-5/8" l i n e r  p r e s e n t l y  i n  ho le .  

C .  Maximum al lowable b u r s t  load  on 9-5/8" cas ing  assuming 17 .8  ppg mud 

9-518'' Casing and 7-5/8" Liner  

i n s i d e  and 12.0 ppg mud o u t s i d e  of pipe.  

FIGURE 8-7 
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8.4 Recording Instruments  

The r i g  w i l l  be equipped wi th  the  fol lowing i t e m s .  

A.  P i t  level recorder .  

B. 

C. Mud pump s t r o k e  counter  and mud volume t o t a l i z e r .  

D. Mud r e t u r n  l i n e  a c t i v i t y  recorder .  

E. G a s  d e t e c t o r  wi th  alarm. 

F. Rotary t a b l e  torque i n d i c a t o r .  

G.  Tong t u b u l a r  makeup torque i n d i c a t o r .  

Mud pimp pressure  recording gauge. 

8.5 Well Control 

A t y p i c a l  program f o r  hookup, t e s t  procedures and maintenance of blowout 

prevent ion equipment i s  o u t l i n e d  below. Routine blowout preventer  d r i l l s  

w i l l  be conducted a t  s p e c i f i e d  i n t e r v a l s  when o u t  of t h e  ho le .  There 

w i l l  a l s o  be unsheduled d r i l l s  t o  check t h e  r e a c t i o n  t i m e  of t h e  crews 

and t o  keep them a l e r t  as t o  p o s s i b l e  blowout condi t ions .  A t r i p  tank 

w i l l  be i n s t a l l e d  and monitored during c r i t i c a l  opera t ions .  

operated Swaco Super Choke w i l l  be i n s t a l l e d  a s  p a r t  of t h e  main blowout 

preventer  equipment. 

A power 
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A.. Blowout Prevention Equipment - It is the policy of EOC to always 
have adequate blowout prevention equipment a t  each well location. 

The policy is also to have this equipment in first class operat- 

ing condition with frequent testing required. 

The following section lists the general requirements for the 

selection, use, and testing of blowout prevention systems to be 

used on all EOC 

1. 

wells while drilling. 

Selection and Specification - will be given in the well program. 
Selection by the drilling engineer is based on the following: 

a. Burst rating of casing 

b. Test pressure of casing shoe 

c .  Maximum possible surface pressure 

2. Installatcon and Use - selection is the easy part, installation 
and use is what counts. 

a. Installation is the complete responsibility of drilling 

foreman. 

b. Installation should comply with the drawings and specifica- 

tions detailed in this section. 

c .  Use of the BOP equipment should consider the selection 

criteria above, especially (1) burst pressure and 

(2) shoe pressure. 

3. Classification - Two preferred systems can be used on this well. 
a. High Pressure 

. .  . .  
e ,  

1.. one hydril " G P ,  5000 psi or equivalent. 

2. One blind ram type preventer, hydraulically operated. 

Eaton Industries of Houston, Inc. 
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TYPICAL BLOWOUT PREVENTER INSTALLATION 

. .  

F I L L - U P  L I N E  - 

H Y  D R I L L  "GK" 

C H O K E  MANIFOLD 

B L I N D  R A M S  

5 0 0 O # W P .  

H Y D R A U L I C  
FLOWLINE 

2" KIL 
TO 

F L O O R  

I HYDRAUL-IC 

FLOWLINE 
L I \ (&  

TO 

F L O O R  

s , 

7, HEAD HIGH PRESSURE SERVICE 
5000 PSI W P .  

M l N l M U  M R E Q U I R E  M E N  T S 

. .  . !  
, *  

FIGURE 8-8 
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a 3 .  . . h e  d r i l l i n g  spool  w i t h  choke and k i l l  l i n e s  a s  i n d i c a t e d  on 

' . .Figure 8-8. Note d u a l  g a t e  v a l v e s  on k i l l  l i n e s .  

4. 4k= p ipe  ram type  p r e v e n t e r ,  h y d r a u l i c a l l y  o p e r a t e d .  

5- : -Z;pled up on c a s i n g  spoo l .  

6 .  'Alrernate k i l l  and re l ie f  l i n e s  may b e  connected t o  e i t h e r  t h e  

,.*&sing spoo l  o r  t o  f l anged  o u t l e t s  o f  bottom ram p r e v e n t e r .  

b. Abnor=.d High P r e s s u r e  

1. One h y d r i l  "GK" ( e i t h e r  5000 p s i  o r  10,000 p s i  as n o t e d  i n  w e l l  

program) o r  e q u i v a l e n t .  

2- ...&e .pipe .ram p r e v e n t e r ,  h y d r a u l i c a l l y  opera ted .  

/.. .. -= 1 G+c..hiind ram type  p r e v e n t e r ,  h y r a u l i c a l l y  ope ra t ed .  

4. Orie- 'd r i l l ing  spoo l  w i t h  choke and k i l l  l ines  as i n d i c a t e d  on 

F i g u r e  8-9. Note d u a l  g a t e  valves on k i l l  l i n e s .  

5 .  

6 .  

One p i p e  ram type  p r e v e n t e r ,  h y d r a u l i c a l l y  ope ra t ed .  

Nippled up on c a s i n g  spool .  

7. 

. .  . . .  ~ . . .+- 

Alternate kill and r e l i e f  l i n e  may be  connected t o  e i t h e r  

cz~ , : : ; tg  .. spoo l  or t o  f l anged  o u t l e t s  of bottom ram p r e v e n t e r s .  
..?. . _  

8. Choke manifold as in F i g u r e  8-9. 

9 .  Extra p ipe  o r  c a s i n g  rams as needed,  

4. A u x i l i a r y  and Assoc ia ted  Equipment 

.z( 

a 

D r i l l i n ;  5pools  - s h a l l  b e f o r g e a s t e e l ,  f u l l  opening, w i t h  one  4-inch 

and one 2-iach f langed  ( o r  p r e f e r a b l y  s tudded)  s i d e  o u t l e t s .  
0 
8 . 1 -  
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TYPICAL BLOWOW INSTALLATION . 

RETURN FLOWLINE 

- 1  

TO MANIFOLD 

ABNORMAL 

HIGH PRESSURE SERVICE 
10,000 PSI. WP. 

. MINIMUM REQUIREMENTS 

TO PITS 
CASING 
SPOOL 

(OR ;ALTERNATE 3-RAM 5 0 0 0  PSI. wp.) 

FIGURE 8-9 
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b. Choke and K i l l  Valves 

1. 

* 2. 

3. 

4. 

5 .  

A l l  s teel ,  f langed  va lves .  

Valves should correspond i n  s ize  t o  t h e  f langed  of  t h e  d r i l l i n g  

spool. 

No a d a p t e r s  t o  be used i n  n i p p l i n g  up va lves .  

Valves must be f o r  bo th  gas  and f l u i d  s e r v i c e ,  t h e r e f o r e  

va lves  wi th  rubber  s e a t s  a r e  n o t  approved. 

Valves ad jacen t  t o  spoo l  should  b e  k e p t  open and o n l y  used  for 

emergency. 

c .  Accumulator and Cont ro l  Equipment .. . . . . . .  

1. Koomey o r  Payne, 3000 p s i  W.P. w i t h  r e g u l a t o r  valves to 1500 

p s i  maximum f o r  h y d r i l  and rams. 

Capac i ty  t o  c l o s e ,  open, and c l o s e  aga in  t h e  h y d r i l  and one 2. 

ram wi thou t  recharg ing  accumulator .  

Both primary and a l t e r n a t e  power sou rces  t o  f l u i d  pumps. 3. 

4. Compressors for a i r  pumps must be a minimum of  100 f e e t  from 

rig f l o o r .  

d. Cont ro l  P ip ing  -- s t e e l  p i p i n g  w i t h  Chiksan j c 4 n t s  o r  h i g h  p r e s s u r e  

hoses (3000 p s i  W.P.) are a c c e p t a b l e .  

BOP Cont ro l  S t a t i o n  - two c o n t r o l  s t a t i o n s  c l e a r l y  marked showing 

open and c losed  p o s i t i o n  f o r  each  BOP f u n c t i o n  and t h e  p r e s s u r e  

ope ra t ed  choke l i n e  va lve .  

e. 

. .  . .  
' '  1. One c o n t r o l  s t a t i o n  n e a r  d r i l l e r ,  o t h e r  s t a t i o n . a t  s a f e  dis- 

tance from wel l .  
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. .  

2: Blind  ram c o n t r o l  t o  have easy t o  remove lock ing  o r  p r o t e c t i v e  

cover  system to  prevent  a c c i d e n t a l  o p e r a t i o n .  
. .  

f. Adapter  Spools /Flanges - a l though sometimes necessa ry  i n  c o n n e c t i n g  

BOP'S t o  t h e  cas ing  head,  they  are n o t  d e s i r a b l e  i n  t h a t  t h i s  would 

c o n s t i t u t e  ano the r  j o i n t  t h a t  might l eak .  

Choke Manifold - A p r e f e r r e d  manifold is inc luded  i n  t h e  drawing 

of each type  BOP s t a c k .  

g. 

1. I n  an e a s i l y  a c c e s s i b l e  l o c a t i o n .  . .  

2. 

3. 

4. 

5 .  

Working p r e s s u r e  equa l  o r  g r e a t e r  than  BOP equipment. 

Avoid s t i f f  connec t ions  t o  wel lhead.  

P r e f e r r e d  choke f lowl ine  o f  3-1/16" I D .  

All r i g h t  ang le  t u r n s  t o  be  made of b u l l  plugged t e e s  o r  

c r o s s e s  where flow d i r e c t i o n  i s  change. 

P r e s s u r e  senso r  f o r  h y d r a u l i c  a d j u s t a b l e  choke s h o u l d  be n e a r  

wel lhead .  

6 .  

h. Upper K e l l y  Cock - ( l e f t -hand  Ke l ly  Cock) on top  o f  Ke l ly .  R e q u i r e s  

f r e q u e n t  g r e a s i n g  and t e s t i n g .  

Lower Ke l ly  Cock - ( r igh t -hand K e l l y  Cock) - two (2) h y d r i l  t ype  i. 

lower K e l l y  Cocks f o r  each s i z e  of d r i l l  p ipe  i n  h o l e  s h a l l  be 

t h e  r i g .  

T e s t  Sub - f o r  t e s t i n g  t h e  K e l l y  cocks from t h e  bottom s i d e  s h  j. 

:- be on t h e  r i g  f l o o r .  
.' 

on 

11 

k. Kel ly  Saver  Sub - i n s t a l l e d  below K e l l y  w i t h  a proper  s i z e  rubbe r  

c a s i n g  p r o t e c t i o n .  
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1. Cross-over Subs - drill pipe box by drill collar pin, to use if 0 . .  

u 
u 
II 
U 
U 
I 
n 

kick occurs while handling collars. 

Rotating Type Circulating Head - a 3" 5000 p s i  head with proper . m. 

bottom subs fo r  drill pipe. 

Inside BOP - Gray, TIW, or Shaffer with proper subs should be at 

driller's console for immediate use. 

I n. 
I 

i 5 .  Recommended Practices and Procedures 

a. Screwed valves and fittings shall not be utilized in the BOP- 

Manifold system. 

b.. Rill l ine shall n o t  be used for routine fill-up operations. 

c.  Casing head outlets 'shall not be used f o r  choke or kill purposes 

except in emergency. 

Pump through choke and kill lines on each trip. d. 

U '  e. U s e  hole cover when pipe is out of hole. 

f. Open and close pipe rams each trip or daily. 

g. Open and close kelly cocks each trip. 

h. Check and record on IADC report accumulator pressure each tour. 

5 .  Check hydril rubber position p r i o r  to running new bit. 

j. Check for (1) kelly cock wrench, and ( 2 )  inside BOP at driller's 

console each tour. 

Choke and kill valves immediately adjacent to spool or casing head k. 

d 
should be kept in open position and only used in emergencies. 

. .  
9 .  

1. ..All valves should be equipped with handwheels and ready for 

immediate use. 
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m. Replace mud i n  choke and k i l l  l i n e s  w i t h  a n t i - f r e e z e  d u r i n g  f r e e z i n g  

c o n d i t i o n s .  

n. .Cas ing  rams w i l l  be i n s t a l l e d  f o r  running  9-5/8" and smaller c a s i n g .  

0 .  Casing and p ipe  rams w i l l  be  i n s t a l l e d  i n  a 3-ram BOP p r i o r  t o  

running  a l i n e r .  I f  BOP i s  of t h e  2-ram type ,  rams to f i t  t h e  

l i n e r  w i l l  n o t  be i n s t a l l e d ,  b u t  a d r i l l  p ipe  by c a s i n g  swedge 

w i l l  b e  on t h e  f l o o r .  

6 .  T e s t i n g  P r a c t i c e s  
- .  

a. Frequency - t h e  ent i re  BOP system i n c l u d i n g  manifold,  f l o w  l i n e s ,  

k e l l y  cocks,  swive l  s t andp ipe ,  and r o t a r y  hose  w i l l  be  t e s t e d :  

1. Upon i n i t i a l  i n s t a l l a t i o n  

2.  Each 7 days t h e r e a f t e r  

3, P r i o r  t o  d r i l l i n g  i n t o  a known abnormal p r e s s u r e  zone. 

b. T e s t  P r e s s u r e  - a l l  components of  t h e  BOP system wi th  t h e  e x c e p t i o n  

of t h e  h y d r i l  s h a l l  be t e s t e d  t o  i t s  f u l l  r a t e d  working p r e s s u r e .  

. The 

working p r e s s c r e .  

Plug-Type Tester - shall be used t o  t e s t  the BOP system and w e l l  

head components. 

1, 

h y d r i l  ( annu la r )  p r e v e n t e r  w i l l  be t e s t e d  t o  70% of i t s  r a t e d  

c. 

Water s h a l l  be used f o r  t e s t i n g  a f t e r  having d i s p l a c e d  t h e  mud 

to a p o i n t  j u s t  below t h e  c a s i n g  head o r  spool .  

Open v a l v e  on spoo l  below t e s t  p lug  t o  prevent  p r e s s u r i z i n g  t h e  2. 
. ,  
, c a s i n g  should t h e  p lug  l eak .  

3. Blind  rams s h a l l  be t e s t e d  by conve r t ing  t h e  p lug  t o  a b l i n d  

plug and backing o u t  t h e  d r i l l  p ipe .  Note: Be s u r e  v a l v e  o r  
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spoo l  s i d e  o u t l e t  is  opened. 

d .  T e s t  Sub - should  be  used t o  t es t  k e l l y  cocks,  k e l l y  and swivel 

from bot tom s i d e .  

Casing - w i l l  be  t e s t e d .  

1. P r i o r  t o  d r i l l i n g  o u t  

2. 

e. 

Each 7 days a f t e r  d r i l l i n g  o u t ,  u t i l i z i n g  a cup-type p l u g  

tester se t  a t  + 150' - 
f. T e s t  Procedures  - BOP's, choke mani fo ld ,  k e l l y  cocks ,  swivel h o s e ,  

and s t a n d p i p e .  

both t h e  open and c losed  p o s i t i o n .  

t h e  f l a n g e s  on e i t h e r  s i d e  of a valve are good, b u t  w e  need t o  

know if t h e  valve o r  r a m  w i l l  h o l d  i t s  r a t e d  working p r e s s u r e  

when c l o s e d  w i t h  a tmospher ic  p r e s s u r e  on t h e  o t h e r  s i d e .  

Step 1. Dra in  mud from mani fo ld ,  l i n e s ,  and BOP's. R e f i l l  w i t h  

The o b j e c t  is t o  tes t  each va lve  and BOP r a m  i n  

W e  .not  on ly  want t o  know i f  . 

fresh water. 

P i c k  up .and  run  p lug  type  tes ter  and po r t ed  sub ,  open 

c a s i n g  head valve o r  a u x i l i a r y  va lve  below t e s t  p lug .  

Open all valves (and  HCR) from BOP t o  choke l i n e  and 

back t o  manifold.  

l e a v i n g  manifold.  

sure  test ent i re  s t a c k ,  l i n e s ,  and manifold t o  70% of 

H y d r i l  working p r e s s u r e .  

S t e p  2. 

Close  a l l  chokes o r  o u t e r  valves 

Close  H y d r i l  on d r i l l  p i p e  and p res -  

.. , 
I '  

S t e p  3. Close uppermost p i p e  rams and open Hydr i l .  I n c r e a s e  

p r e s s u r e  t o  f u l l  working p r e s s u r e  of BOP. 

if s t a c k  h a s  a second s e t  o f  p i p e  rams.) 

(Repea t  tes t  
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U 

U 

0 
D 

il 
U 
u 

. S t e p  4.. Close manifold va lve  i n s i d e  of choke and open choke. 

Re-pressure e n t i r e  system t o  f u l l  working p r e s s u r e .  

S t e p  5. Close HCR v a l v e ,  open manifold v a l v e ,  and b l e e d  p r e s s u r e  

Re-pressure and tes t  HCR v a l v e .  

* .  
o f f  manifold and l i n e s .  

S t e p  6. Close i n s i d e  va lve  between s t a c k  and HCR v a l v e .  Open 

HCR va lve .  P r e s s u r e  tes t  i n s i d e  va lve .  ( I f  double  

valves a r e  on any l i n e ,  t e s t  each va lve  s e p a r a t e l y . )  

S t e p  7. Test va lve  and check v a l v e  on k i l l  l i n e .  

S t e p  8. Tes t  v a l v e s  on a u x i l i a r y  choke l i n e .  P u l l  t es t  p lug .  

S t e p  9. . 
Pick  up k e l l y  wi th  k e l l y  c o c k . i n  c losed  p o s i t i o n .  

T e s t  bo th  upper and lower k e l l y  cocks from u n d e r s i d e .  

S t e p  10. Open k e l l y  cocks and c l o s e  s t a n d  p ipe  va lve .  T e s t  s w i v e l ,  

hose ,  and s t andp ipe  from unde r s ide .  

S t e p  11. ONLY i f  ca s ing  shoe has  no t  been d r i l l e d  o u t .  

n o t h i n g  i n  t h e  BOP, c l o s e  t h e  b l i n d  rams and p r e s s u r e  

test below b l i n d s  t o  t h e  l e s s e r  of e i t h e r .  

a. 

b. 

With 

80% of c a s i n g  b u r s t  r a t i n g  o r  

rated working pressure of  BOP. 

B. Kick Contro l  and Blowout P reven t ion  - Since  t h e  problem o f  blowouts  

and w e l l  k i c k s  con t inues  t o  be  t h e  most expensive problem one f i n d s  

in d r i l l i n g  o i l  and gas  wells,  i t  i s  of g r e a t  concern t o  EOC. 

t h i s  r eason ,  EOC r e q u i r e s  t h a t  a l l  d r i l l i n g  s u p e r v i s o r s  be  f a m i l i a r  

w i t h  EOC's p r e f e r r e d  methods i n  k i l l i n g  a w e l l  k i ck .  

For 

. .  
L 
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1. EOC w i l l  use one of the  fo l lowing  two methods i n  most k i l l i n g  

ope ra t ions .  

a. D r i l l e r ' s  Method 

1. 

2. 

3.  

4. 

5 .  

C i r c u l a t e  t h e  k i c k  w i t h  e x i s t i n g  weight  mud. 

Bui ld  k i l l  weight  mud. 

C i r c u l a t e  w e l l  w i th  k i l l  weight  mud. 

Advantages: 

E a s i e s t  t o  perform. 

Allows t i m e  f o r  b u i l d i n g  k i l l  weight  muc 

Disadvantages:  

Resu l t s  i n  h i g h e s t  s u r f a c e  p re s su res .  

R e s u l t s  i n  h i g h e s t  e q u i v a l e n t  mud weight  a t  c a s i n g  s e a t .  

Requires  s e v e r a l  c i r c u l a t i o n s .  

b. Wait and Weight Method 

1. 

2. 

Leave w e l l  s h u t  i n  w h i l e  b u i l d i n g  mud weight .  

C i r c u l a t e  w e l l  w i th  k i l l  weight  mud. 

3. Advantages: 

. .  

. I  I !  

Lcwest s u r f a c e  p r e s s u r e s ,  and e s p e c i a l l y  d e s i r a b l e  

with gas k i c k s .  

Removes k i c k  and k i l l s  w e l l  i n  one c i r c u l a t i o n .  

Probably f a s t e s t  o v e r a l l  method i f  n o t  t o o  l o n g  

a c q u i r i n g  k i l l  weight  mud. 

4. Disadvantage : 

Most r i g s  d o n ' t  have r i g  c a p a c i t y  t o  b u i l d  a complete  

displacement  volume a t  k i l l  weight.  
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2. Suggest ions for t h e  Use of P i t  Level  Recording I n s t r u m e n t s  

a. 
. I  

Know t o t a l  c a p a c i t y  of a c t i v e  mud system. 

I n d i c a t o r  1. 

!, 

a. 

b. 

C. 

d. 

Know how to  u s e  r e f e r e n c e  p o i n t e r .  

r e f e r e n c e  p o i n t e r  b e f o r e  making t r i p  or c i r c u l a t -  

i n g  d r i l l i n g  break .  

r e q u i r e d  t o  d i s p l a c e  d r i l l  p ipe  and make s u r e  

t h i s  amount i s  i n d i c a t e d .  

I n d i c a t o r  should  be  i n  f r o n t  of d r i l l e r ,  eye- leve l  

Always s e t  

Know what amount of mud i s  

and w i t h i n  arm's  reach .  

Know t h a t  r e c o r d e r  and i n d i c a t o r  a r e  r e c o r d i n g  

and i n d i c a t i n g  same volume of mud. 

Any changes i n  p i t  l e v e l  o r  pen movement on 

i n d i c a t o r  t h a t  occu r ,  make s u r e  same change 

occurs  on r e c o r d e r  and make p e n c i l e d  n o t a t i o n  on 

c h a r t  as t o  what t h e  change r e p r e s e n t s ,  such as 

j e t t i n g  p i t s ,  s t a r t i n g  o r  s topp ing  d e g a s s e r ,  

connec t ion ,  e t c .  

Re co rde r  

a. 

b. Know how t o  set  alarm.  When corning on t o u r ,  

Know what each c h a r t  d i v i s i o n  r e p r e s e n t s .  

make s u r e  a l a r m  is  tu rned  on and check t o  

determine t h a t  t h e  a la rm span is c l o s e  t o  p r e s e n t  

p i t  volume. 
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C. Determine what has  caused any p i t  l e v e l  change 

and n o t e  on t h e  c h a r t  what has  caused t h e  change. 

' 3. Transmi t t e r  

a. Make s u r e  t h a t  no o b s t r u c t i o n  has  been p l a c e d  

over  f ? o a t s  t h a t  would prevent  f u l l  t r a v e l  

(1-arm t r a n s m i t t e r )  

be Keep f l o a t s  on u p r i g h t  t r a n s m i t t e r s  c l e a n .  Clean 

mud o f f  of  f l o a t  and r i n g s  on t h e  s i d e  of t h e  

f l o a t  each t o u r .  

and lowering f l o a t  each t o u r  and always b e f o r e  

making a t r i p .  A f t e r  moving f l o a t s ,  make s u r e  

an i n d i c a t i o n  is no ted  on c h a r t  and i n d i c a t o r .  

Check f l o a t  movement by r a i s i n g  

3: Sugges t ions  for t h e  Use of Flow Measuring Devices 

a. Understand Flow Measuring Ins t rumen t s  and T h e i r  Components 

1. I n d i c a t o r  

a. 

b. 

C .  

' d. 

Know t h e  c i r c u l a t i n g  r a t e  of t h e  mud pump(s).  

Understand t h e  a la rm s e t t i n g s .  

Understand how t o  o p e r a t e  t he  pump s t r o k e  c o u n t e r .  

Know how many pump s t r o k e s  and t h e  amount of 

mud t o  d i s p l a c e  d r i l l  p ipe .  

Any changes i n  f low r a t e  o r  pen movement on 

i n d i c a t o r  t h a t  o c c u r ,  make s u r e  t h e  same change 

occurs  on r e c o r d e r  and make penc i l ed  n o t a t i o n s  

on c h a r t  as t o  what t h e  change r e p r e s e n t s .  
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2. Recorder 

a. Know what each c h a r t  d i v i s i o n  r e p r e s e n t s .  

b. Know how t o  se t  alarin. When coming on t o u r ,  
. .  

make s u r e  a la rm i s  turned  on and check t o  

determine t h a t  t h e  alarm span i s  c l o s e  t o  

p r e s e n t  c i r c u l a t i n g  r a t e .  

3. Transmi t t e r s  

a. Make s u r e  t h a t  no o b s t r u c t i o n s  have lodged i n  . 

t h e  t r a n s m i t t e r  o r  under  t h e  " f lapper" .  

b. Make s u r e  t h a t  a l l  l i n e s  are connected t o  t h e  

t r a n s m i t t e r .  

Understand any c a l i b r a t i o n  procedures  recommended 

by s u p p l i e r .  

c. 

D r i l l i n g  foremen a r e  t o  h o l d  p i t  d r i l l s  a t  l e a s t  once weekly 

t o  t r a i n  personnel  t o  man t h e i r  s t a t i o n s  and do t h e i r  j o b s .  

This r o u t i n e  must be r epea ted  u n t i l  t h e  crews can  p r o p e r l y  

s h u t  a w a l l  i n  wi th  no more than  a 10 - -ba r re l  p i t  g a i n .  

t h e  crews h o w  what t o  do p r o p e r l y ,  r e p e a t  t h e  d r i l l  f o r  each  

crew once weekly. 

be slowed t o  h a l f  speed and t h e  s t a n d  p i p e  p r e s s u r e  r e c o r d e d  

as w e l l  a s  t h e  SPM. 

p r e s s u r e  used t o  c i r c u l a t e  o u t  a k i c k .  CAUTION: Do n o t  

a l low speed t o  o v e r r u l e  s h u t t i n g  t h e  we l l  i n  p r o p e r l y .  

Once 

A t  l e a s t  once each t o u r  t h e  mud pump s h o u l d  

This  w i l l  b e  t h e  low s t r o k e  d r i l l  p i p e  

Eaton Indurtl., 
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4. Shut-in Procedure 4 

The fo l lowing  procedure f o r  s h u t t i n g  i n  a k i c k i n g  w e l l  c an  and  

will be  used on a l l  EOC wells. When a k i c k  is d e t e c t e d ,  

well is f lowing,  and p i t s  are g a i n i n g  mud, t h e  f o l l o w i n g  

step-by-step procedure w i l l  be followed: 

S t e p  1. 

S t e p  2 .  

S t e p  3. 

S t e p  4. 

. .  

. 

Shut down mud pumps. 

P i ck  Ke l ly  up o u t  o f  r o t a r y  bushing.  

Open HCR v a l v e  and k i l l  choke a l l  t h e  way open. 

Close Hydr i l  (Later a d j u s t  p r e s s u r e  so t h a t  t h e  

well is under c o n t r o l  b u t  t h e  d r i l l  p i p e  c a n  b e  

r e c i p r o c a t e d  w i t h  o n l y  a s l i g h t  l e a k  around d r i l l  

p i p e  f o r  l u b r i c a t i o n .  11 

Slowly c l o s e  k i l l  choke. S t e p  5 .  

S t e p  6 .  Record: 

a. 

b. Shut  i n  c a s i n g  p r e s s u r e  

c. P i t  volume g a i n  

Shut  i n  d r i l l  p i p e  p r e s s u r e  

S t e p  7. I f  t i m e  p e r m i t s ,  c o n t a c t  EOC's Houston o f f i c e .  

S t e p  8. Care fu l ly  select and p l a n  t h e  method o f  k i l l i n g  t h e  

well. 

S t e p  9 .  Once t h e  k i l l  i s , s t a r t e d ,  t h e  d r i l l i n g  s u p e r v i s o r  

lndur 

is n o t  t o  leave t h e  choke controls. 
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5. K i l l i n g  a Kicking Well 

a. Immediately a f t e r  a k i c k  i s  d e t e c t e d  and t h e  w e l l  h a s  been 

p rope r ly  c losed  i n ,  t h e  fo l lowing  in fo rma t ion  shou ld  be 

known: 

1. 

2. 

3. Volume gained from k i c k  

4. Shut-in cas ing  p r e s s u r e  

Depth o f  w e l l  ( t r u e  v e r t i c a l  depth)  

Mud weight  when w e l l  k i c k e d  

b. P r i o r  t o  t h e  w e l l  k i c k i n g ,  t h e  fo l lowing  should  always 

be known and w r i t t e n  down: 

1. Casing d a t a ,  e s p e c i a l l y  t h e  la tes t  shoe t es t  and 

80% of maximum b u r s t  p r e s s u r e .  

2. D r i l l  p i p e  d a t a ,  s i z e  and c a p a c i t y  

3. D r i l l  c o l l a r s ,  size and c a p a c i t y  

4. Pump c a p a c i t y ,  b b l s / s t r o k e ,  o r  s t r o k e s / b b l  

- 5 .  Hole annu la r  c a p a c i t y  around d r i l l  p i p e  

6 .  Low s t r o k e  c o n s t a n t  c i r c u l a t i n g  p r e s s u r e  ( u s u a l l y  

at 1/2 of d r i l l i n g  SPM) 

Recording the above six p i e c e s  of in fo rma t ion  p r i o r  t o  a 

k i c k  is  cons idered  a must by EOC. 

With t h e  preceding  in fo rma t ion ,  one can then  c a r e f u l l y  

f i l l  o u t  t h e  w e l l  k i l l  work s h e e r s  and have t h e  w e l l  
. .  .. 
I .  k i l l  planned p rope r ly .  . 
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8.6 Logging Program 

A cas ing  i n s p e c t i o n  log  w i l l  be run on t h e  9-5/8" cas ing  from 

12,656' t o  t h e  s u r f a c e .  

A f t e r  the 5-1/2" cas ing  i s  cemented i n  p l a c e ,  a gamma ray-cement bond 

l o g  w i l l  be  run from bottom t o  t h e  top  of t h e  cement a t  about 12,000 ' .  

8.7 Christmas Tree Design 

Figure 8-10 i s  a l i n e  drawing of t he  proposed Christmas tree.  The 

f l u i d s  w i l l  flow up t h e  casing-tubing annulus and w i l l  e x i t  through 

two o u t l e t s  i n  t h e  tubing head. Two flow l i n e s  w i l l  be  used t o  balance 

f o r c e s  imposed on the  tree and t o  reduce f r i c t i o n  l o s s e s .  The ends of 

t he  flow l i n e s  w i l l  t i e  toge ther  a t  t h e  flow manifold as descr ibed  i n  

Sec t ion  11. 

Figure 8-11 i s  a drawing of t h e  9-5/8" cas ing  head showing t h e  k i l l  

l i n e  and t h e  flow l i n e  with choke c o n t r o l .  

8 .8  F r i c t i o n  Losses i n  Annulus 

Figure 8-12 i l l u s t r a t e s  t h e  c a l c u l a t e d  annular  f r i c t i o n  l o s s e s  versus  

production r a t e s  f o r  t he  tes t  w e l l .  F r i c t i o n  l o s s e s  should n o t  s i g n i -  

f i c a n t l y  a f f e c t  t h e  flow capac i ty  of t h e  w e l l  i n  t h e  10,000 t o  20,000 

b a r r e l s  of  water  p e r  day range. 
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CHRISTMAS T R E E  SCHEMATIC 

WIRELINE ADAPTER 

SWAB VALVE 10,000 PSI W.P. 

2 1/16" 10,000 PSI W P. 
KILL STRING CONNECTION 

SURFACE SAFETY VALVE 
10,000 PS1 w. P. 

10,000 PSI W.P. VALVE 

I3 3/8" 0.0. CASING 
9 5/8" a 0. CASING 
5 1/2" 0. 0. CASING 

2 3/8"0. 0. TUBING 

FIGURE 8-10 
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8.9 B i t  Program 

The genera l  b i t  program for d r i l l i n g  t h e  e x i s t i n g  cement plug and cement 

r e t a i n e r  w i t h i n  the  w e l l  and f o r  e n t r y  i n t o  the open h o l e  is  as fol lows:  

P i p e  S i z e  (O.D.) Minimum D r i f t  Diameter Type B i t  

7-5/8" Liner  6.640" Rock B i t  

8.10 P e r f o r a t i n g  

P e r f o r a t i n g  of  the  tes t  zone w i l l  be accomplished wi th  a 1-11/16" through- 

tub ing  j e t  p e r f o r a t i n g  gun wi th  e i g h t  sho t s  p e r  foo t  and zero  degree phasing. 

This hollow c a r r i e r  gun w i l l  provide the  maximum poss ib l e  p e n e t r a t i o n  f o r  

t he  e x i s t i n g  condi t ions  cons ider ing  the  gun ' s  s i z e .  

f o r a t e d  wi th  t h e  annulus completely f i l l e d  wi th  s a l t  water and wi th  s u f f i c i e n t  

The w e l l  w i l l  be per- 

s u r f a c e  p re s su re  so  t h a t  t he  d i f f e r e n t i a l  p re s su re  i n t o  the  w e l l  bore w i l l  

be about 2,000 p s i .  P e r f o r a t i n g  i n  a c lean  f l u i d  w i l l  h e l p  minimize sand 

f ace  damage and assist i n  ob ta in ing  maximum p r o d u c t i v i t y .  

8.11 Re-Entry and Completion Prognosis  

The completion prognosis  f o r  t he  t es t  w e l l  fo l lows ,  and the  e s t ima ted  c o s t s  

f o r  t h e  ope ra t ions  are inc luded  i n  Table 8-2. 

Day No. Procedure 

1 Complete moving i n  r i g  and r igg ing  up equipment. S t a r t  

i n t a l l i n g  blowout p reven te r s .  

volume t o t a l i z e r  system. 

I n s t a l l  t r i p  tank and p i t  
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Day No. Procedure 

2 F i n i s h  i n s t a l l i n g  blowout preventers .  Test blowout preven- 

ters according t o  Eaton procedures.  

3 

6 

7 

Pick  up bottom h o l e  assembly c o n s i s t i n g  o f  6-1/2" rock b i t  

o r  cement m i l l ,  18 4-3/4" d r i l l  c o l l a r s  with 3-1/2" I F  

connect ions,  4-3/4" DOT d r i l l i n g  j a r s ,  5 4-3/4" d r i l l  c o l l a r s ,  

7,500' of 3-1/2" I F ,  13.30f/FT Grade E d r i l l  p ipe  followed 

by 8,000' of 3-1/2" I F ,  13.30#/FT grade G-105 o r  S-135 d r i l l  

p ipe.  

F i n i s h  p ick ing  up d r i l l i n g  assembly and d r i l l  p ipe.  

C i r c u l a t e  and condi t ion  mud a t  13,148' ( t o p  o f  cement plug) 

t o  17.8 ppg. Test casing t o  1,000 p s i ,  p u l l  ou t  of h o l e  and 

run mechanical type cas ing  i n s p e c t i o n  log from top  of l i n e r  

a t  12,656' t o  s u r f a c e .  

G o  i n  h o l e  and d r i l l  cement from 13,148' t o  top of cemenc 

re ta iner  a t  13,278 ' .  

13,665' .  

D r i l l  up r e t a i n e r  and d r i l l  t o  about 

A f t e r  cement i s  d r i l l e d  up, p u l l  o u t  of h o l e  t o  p ick  up a 

new rock b i t .  Go i n  h o l e  with new b i t .  I n s t a l l  6-1/2" 

s t a b i l i z e r s  a t  6 0 ' ,  150', 240' ,  390' and 540' above b i t .  

Go i n  h o l e  t o  16,000' washing and reaming a s  necessary.  
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Day No. Procedure 

8 Rig up l a y  down machine and e x t r a  work crew and p u l l  ou t  of  

h o l e  l ay ing  down d r i l l  p ipe .  I t  i s  important t h a t  t h i s  

ope ra t ion  be performed as qu ick ly  as p o s s i b l e .  

9 Rig up cas ing  and torque t u r n  crew and run 5-1/2" cas ing  as 

follows : 
Op t imum 

Depth Type Pipe Make-up Torque 

0 ' -  7,000 20# P-110 LTC (MOD) 5,690 F t  . -1bs 

7,000 '-12,000' 208 S-95 LTC (MOD) 4,950 F t  . -1bs 

12,000'-16,000' 20# P-110 FJ-P 4,500 F t  . -1bs 

I n s t a l l  down j e t  f l o a t  shoe on bottom followed by two j o i n t s  

of cas ing  and then conventional f l o a t  c o l l a r .  I n s t a l l  

Gemoco double-bow l i n e r  type c e n t r a l i z e r  on each j o i n t  from 

bottom t o  14,500'  and then on every t h i r d  j o i n t  from 14,500'  

t o  13,000' ( t o t a l  of 51 ) .  I n s t a l l  cab le  type wipers spaced 

20'  a p a r t  from 15,640' t o  15,840' and from 14,850'  t o  15,050'  

( t o t a l  of 20) .  

10 Cement cas ing  wi th  enough cement t o  b r i n g  top  o f  cement t o  

12,000 ' .  Rec iproca te  cas ing  whi le  cementing i f  p o s s i b l e .  

11 S e t  5-1/2" cas ing  on s l i p s  wi th  234,000 l b s .  p l u s  block 

weight. No e x t r a  p u l l  o r  s l a c k  o f f  i s  planned. 
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Day No. Procedure 

12-13 I n s t a l l  tub ing  head on 5-1/2" cas ing .  I n s t a l l  10,000 p s i  

working p res su re  blowout p reven te r s  and tes t  them accord ing  

t o  Eaton procedures.  

bottom t o  top  of cement. 

Run gamma ray-cement bond log  from 

Run bond a f t e r  48 hours of s e t t i n g  

t i m e  and run bond under 1500 p s i  p re s su re .  

14 

15 

16 

G o  i n  h o l e  t o  bottom wi th  2-3/8" tubing. Displace 17.8 ppg 

mud wi th  9.0 ppg s a l t  water. 

tubing. 

I n s t a l l  w i r e l i n e  guide on 

P u l l  tub ing  up t o  100' above proposed top  of p e r f o r a t i o n s .  

I n s t a l l  Christmas t r e e .  

P res su re  t e s t  cas ing  and Christmas t r e e  t o  7,500 p s i .  Rig 

down equipment and begin  t o  move out  r i g .  

A f t e r  r i g  has  been moved o u t ,  p e r f o r a t e  w e l l  from 15,584 

t o  15,692 f e e t  w i th  1-11/16" hollow c a r r i e r  gun, 8 h o l e s  

pe r  foo t .  

p e r f o r a t i n g  job. 

water i s  6,900 p s i .  

P re s su re  cas ing  up t o  5,900 p s i  p r i o r  t o  f i r s t  

Estimated s u r f a c e  p re s su re  wi th  9.0 ppg 
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TABLE 8-2 
ESTIMATED COST TO RE-ENTER AND 

COMPLETE TEST WELL 
C&K - FRANK GODCHAUX, 111, WELL N O . l  

I t e m  

F i e l d  Labor 

S i t e  

D r i  1 l i n g  

Tangibles 

Expandab les 

- 

Cementing 

P e r f . ,  A c i d  

Equipment Rent a1 

Con t r ac  t S erv . 
F r e i g h t  & Trans. 

Other 

Insurance 

Consult ants 

Land Use 

Test ing  

TOTAL 

O r i g i n a l  
E s  t i m a  t e 

$ 28,000 

89,000 

247,000 

742,000 

109,000 

77,000 

99 ., 000 

113,000 

55 , 000 

25,000 

11,000 

33,000 

-0- 

110,000 

-0- 

$1,738,000 
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DISPOSAL WELL 

-SURFACE CASING 
PRODUCTION CASING- H 

SURFACE WELL HEAD ---- ------- - - ---- 
DOWNHOLE WELL SETTING 

- 14" STRUCTURAL CASING AT 100 ' 
I 
I- 12-1/4" HOLE 

7 C E M E N T  

I- 9-5/8' SURFACE CASING AT 

I 
1500 ' 

- CEMENT TO SURFACE 

- 8-1/2" H O L E  

-PERFORATIONS 

- CEMENT - 5-1/2" PRODUCTION CASING 

TOTAL D E P T H  5200 ' 

FIGURX 9-1 
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Day No. P roce dure 

2 J 3  D r i l l  12-1/4" ho le  t o  1,500'  with low s o l i d s  mud and minimum 

mud weight.  Run and cement 9-5/8", 36#/FT K-55 LTC cas ing  

a t  1,500'. 

weight cement and 300 sacks of Class H n e a t  cement. Use 

downjet f l o a t  shoe and convent ional  f l o a t  c o l l a r  two j o i n t s  

up from shoe.  Space  out  5 c e n t r a l i z e r s  on the  bottom 

3 j o i n t s .  Should cement no t  c i r c u l a t e  t o  s u r f a c e ,  perform 

top job us ing  s m a l l  tub ing  a t  100 ' .  Hold f u l l  t ens ion  on 

9-5/8" cas ing  u n t i l  cement se ts .  

Cement cas ing  wi th  1,000 cubic  f e e t  of l i g h t  

4 Remove d i v e r t e r ,  i n s t a l l  9-5/8" x 2,000 p s i  cas ing  head with 

base p l a t e  r e s t i n g  f i rmly  on 14" s t r u c t u r a l  cas ing .  I n s t a l l  

double r a m  type and annular  blowout p reven te r .  

5 ,6 ,7 ,8  D r i l l  8-1/2" ho le  t o  4 , 6 0 0 ' .  

9 Run induc t ion ,  gamma-ray, dens i ty  log  wi th  c a l i p e r  from t o t a l  

depth back t o  9-518'' c a s ing  shoe. 

for i n j e c t i o n .  Obtain concurrence of Louis iana Off ice  of 

Conservation. 

Evaluate  proposed i n t e r v a l  

10 Run and cement 5-1/2", 15.5#/FT, K-55, LTC cas ing .  Cement 

cas ing  wi th  2,000 cubic  f e e t  of  l i g h t  cement and 500 sacks 

of Class H n e a t  cement. Use downjet f l o a t  shoe and conven- 

t i o n a l  f l o a t  c o l l a r  2 j o i n t s  up from shoe. Space out  4 
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Day No. Procedure 

10 c e n t r a l i z e r s  on bottom two j o i n t s  and one on each j o i n t  

f o r  t he  nex t  75 j o i n t s .  
( Cont ' d )  

W i l l  p o s i t i o n  24 cable  wipers  

on b a s i s  o f  log.  Reciprocate  cas ing  whi le  cementing. 

Hang cas ing  i n  f u l l  t ens ion .  Pump wiper  p lug  down with 

9 . 5  ppg s a l t  water. 

11 Run gamma-ray cement bond log  from t o t a l  depth t o  2,000' 

above t o t a l  depth.  I n s t a l l  d i s p o s a l  w e l l  t r e e  and r e l e a s e  

r i g .  

12 Move out  r i g .  

A f t e r  r i g  moves o f f  l o c a t i o n ,  r i g  up w i r e l i n e  u n i t  and 

p e r f o r a t e  w e l l  using 3-1/23'' casing gun, fou r  h o l e s  p e r  foo t .  

Perform i n j e c t i v i t y  tests and a c i d i z e  i f  necessary .  

a c i d ,  use 5000 g a l .  of FE a c i d  with 250 g a l .  of OWG d i v e r t e r  

followed by 10,000 g a l .  of r e g u l a r  HF a c i d .  

For 
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Ac c oun ti ng 
Code 

02 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 

TABLE 9-1 
ESTIMATED COST TO DRILL 

AND COMPLETE DISPOSAL WELL 
C&K - FRANK GODCHAUX, 111, WELL NO. 1 

I t e m  

F i e l d  Labor 

S i t e  

D r i l l i n g  

Tang i b  1 e s 

Expendables 

- 

Cementing 

P e r f . ,  Acid 

Equipment Rental  

Contract  Serv. 

Fre ight  & Trans. 

Other 

Insurance 

Consu 1 t a n  t s 

Land U s e  

Tes t ing  

TOTAL 

O r  i g i n a  1 
E s t i m a t e  

$ 15,000 

26,000 

85,000 

75,000 

52,000 

24,000 

55,000 

12,000 

26,000 

13,000 

17,000 

6,000 

-0 - 
-0- 

-0- 

$ 406,000 
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10 .o SURFACE PRODUCTION AND TEST FACILITIES 

The s u r f a c e  tes t  f a c i l i t i e s  are designed t o  produce and inject  t h e  w e l l  

e f f l u e n t  cont inuous ly  and t o  o b t a i n  t h e  d a t a  as desc r ibed  i n  S e c t i o n  11.0 

o f  t h i s  book. The des ign  i n c o r p o r a t e s  the  necessa ry  s a f e t y ,  c o r r o s i o n ,  and 

environmental  p r o t e c t i o n  f e a t u r e s .  Design c r i t e r i a  are: 

e Wellhead Working P res su re  10,000 PSI 

0 Flow Line Shut-In P res su re  7,100 PSI 

Temperature 300°F 

0 Well E f f l u e n t  20,000 BWPD 

e N a t u r a l  Gas Content 44 SCF/BBL 

0 H2S 

e C02 

None 

Trace 

e S a l i n i t y  75,000 PPM 

The p r e s s u r e  r q l i e f  and bypass l i n e s  w i l l  d i s cha rge  e i t h e r  t o  t h e  reserve 

p i t  o r  t o  s teel  ho ld ing  tanks .  A p i l o t - o p e r a t e d  gas f l a r e  w i l l  be l o c a t e d  

a s a f e  d i s t a n c e  from the  w e l l s  and f a c i l i t i e s .  

ves , se l s  w i l l  be designed i n  accordance wi th  a p p l i c a b l e  codes,  s t a n d a r d s  

The p i p i n g ,  v a l v e s  and 

. and r e g u l a t i o n s .  

10.1 Main Process  Equipment 

F igure  10-1 i s  a schematic  diagram of  t h e  s u r f a c e  tes t  equipment.  

stream w i l l  enter t h e  flow l i n e  a t  a p o i n t  where t h e  two flow loops connect .  

The w e l l  

The f low ra te ,  p re s su re ,  and temperature  t w i l l  be measured be fo re  the  w e l l  

stream e n t e r s  t he  choke manifold.  F l u i d  'samples can be ob ta ined  ahead of 

the  choke manifold and b e f o r e  t h e  primary chemical i n h i b i t o r  i n j e c t i o n  p o i n t .  

\ 
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A .  
B .  
C. F l u i d  F l o w  Meter 
D.  F lowl ine  Temperature 
E .  Primary F l u i d  Sampling Line 
F .  Sand D e t e c t o r  
G .  S c a l e  Coupon 
tl . Sc pa r : ~  L ti r I' rc* n u rc 
I .  Separator Temperature 
J .  C t ~ n  S:wq)linu Point  
K .  Can Nctcr 
I.. F l u i d  Flow Meters 
H .  Dispoael  Well  I n j e c t i o n  Preasure 
N .  D i s p o s a l  Water Temperature 

Bottom Hole Pressure  and Temperature 
Surface  Pressure  and Dead Height  T e s t e r  

[_jj 4' HOSE 

3 TOWER FILTER UNIT 
LO U I C R O N  

8 TOWER AUTOMATIC 
0ACK FLUW FILTER UNIT 

2-  5 MICRON 

2 "  10,000 P S I  W . P .  
CHOKE M A N I F O L D  

2 "  SCH. 801 ' 
E A T O N  OPERATING COMPANY,  INC.  A"'aCm*r I 

FIGURE 10-1 

PRESSURE 

@ PRESSURE 

@ TEMPERATURE 

. 
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The s e p a r a t o r  w i l l  be a convent ional  w e l l  t e s t  s e p a r a t o r .  The gas w i l l  be  

f l a r e d .  The b r i n e  w i l l  pass through a flow meter manifold and a f i l t e r i n g  

system before  e n t e r i n g  the  d i s p o s a l  w e l l .  

The s e p a r a t o r ,  f i l t e r s  and chemical pumps w i l l  be taken from D.O.E.  s t o c k  

f o r  an es t imated  reduct ion  i n  r e n t a l  c o s t  of  $69,500 f o r  t h e  a n t i c i p a t e d  2 1  

day t e s t  per iod.  This equipment w i l l  a l s o  be u t i l i z e d  on f u t u r e  tests i n  

l i e u  of r e n t a l  equipment t o  o b t a i n  a d d i t i o n a l  c o s t  reduct ions .  

I n  a d d i t i o n ,  a ren ta l  a i r  f an  cooler  and scrubber  w i l l  be u t i l i z e d  on t h e  

s e p a r a t o r  gas d ischarge  l i n e  and a r e n t a l  automatic  back f l u s h i n g  f i l t e r  

u n i t  w i l l  be  u t i l i z e d  i n  series wi th  t h e  e x i s t i n g  f i l t e r  system. 

10.2 Safe ty  Considerat ions 

The t e s t  w e l l  Christmas tree w i l l  be equipped wi th  two f a i l  s a f e  c l o s i n g  

pneumatic s a f e t y  g a t e  va lves .  

i n  t h e  product ion system reach pre-set  values .  

a l s o  be manually a c t i v a t e d  a t  a s a f e  d i s t a n c e  from t h e  t e s t  w e l l .  The 

9-5/8”  casing pressure will be controlled with a kill line and a choke line. 

An active mud system w i l l  be  i n s t a l l e d  on l o c a t i o n  so t h a t  mud can be pumped 

down t h e  tubing s t r i n g  t o  k i l l  t h e  w e l l  i f  necessary.  

The s a f e t y  va lves  w i l l  c l o s e  should p r e s s u r e s  

The pneumatic system can 

A l l  t e s t  equipment w i l l  be  pressure  t e s t e d  p r i o r  t o  flow. There w i l l  be 

s e v e r a l  r e l i e f  and by-pass l i n e s  t o  t h e  p i t .  Caution s i g n s  w i l l  be posted 

t o  warn v i s i t o r s  of t h e  high p r e s s u r e ,  h igh  temperature pipes  and vessels. 

Personnel w i l l  be requi red  t o  wear hard h a t s .  
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10.3 

Sand product ion could cause e ros ion  i n  t h e  wel lhead,  process  l i n e s ,  chokes, 

c o n t r o l  v a l v e s ,  and p a r t i a l  plugging of o t h e r  equipment. 

S and Cons i d e r  a t i on s 

A sand d e t e c t o r  

probe w i l l  b e  i n s t a l l e d  t o  monitor sand product ion and t h e  w e l l  s t ream w i l l  

be d i v e r t e d  t o  t h e  p i t  i f  sand product ion i s  s i g n i f i c a n t .  

10.4 Corrosion and S c a l i n g  

The w e l l  stream i s  expected t o  be of low s a l i n i t y  and s c a l i n g  should n o t  be  

a major problem. A scale i n h i b i t o r  can be placed i n t o  t h e  flow system a t  

the  wellhead and/or ahead of t h e  choke manifold.  

Carbonic a c i d  (from CO 1 can cause cor ros ion  which can be i n h i b i t e d  by t h e  

use of v a r i o u s  water-soluble cor ros ion  i n h i b i t o r s .  A c o r r o s i o n  i n h i b i t o r  

2 

can b e  placed i n t o  t h e  flow stream a t  t h e  wellhead and/or ahead of t h e  choke 

man i f o 1 d . 

The e n t i r e  flow system w i l l  be  c losed  i n  o r d e r  to e l i m i n a t e  a e r a t i o n  and 

subsequent ox ida t ion  i n  t h e  s u r f a c e  equipment. 

10.5 Contingency Plan 

The contingency plan for t h e  t e s t  equipment i s  shown i n  Figure 10-2 followed 

by a n a r r a t i v e  of t h e  plan. 
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EATON OPERATING COMPANY, I N C .  

FAULT TREE ANALYSIS 
OF START UP OF PRODUCTION T E S T  EQUIPMENT 

i 

F U H  METERS - Q,RIS,)LQ B:IP ANI 
I R C E  - TENPLRAT'JIII! - 

CAUCES 
I i 

CONTINUE I 
TEST 

COLT1 h U 6  
Tt  ST 

TEST 

REPAIR 

3 

COXT 1 ! X C  
TLST 

REPAIR 

DISPOSAL 
WELLllEAD 

KLTER BY PASS 
1x11 TO PIT 

F I G U R E  10-2 



CONTINGENCY PLAN - 

The s o l u t i o n s  t o  p o s s i b l e  f a i l u r e s  o r  problems l i s t e d  below depend on t he  

p a r t i c u l a r  phase of each po r t ion  of the  tes t  a t  t h e  t i m e  t h e  problem occurs .  

C r i t i c a l  Tes t  Equipment 

Problem 

1. Christmas Tree 

2 .  Flow Meter 

3 .  Choke Manifold 

4 .  Data Header 

5 .  Separa tor  

A. 

B .  

A. 

B .  

C. 

A. 

B. 

C.  

A. 

B. 

A. 

B. 

C. 

S o l u  t ion  

Flow through o p p o s i t e . s i d e  u n t i l  r e p a i r s  made. 

Shut-in w e l l ,  make r e p a i r s ,  r e s t a r t  t e s t .  

Continue tes t  and r e l y  on o t h e r  two flow meters. 

Flow t o  p i t  and r e p a i r .  

Shut-in w e l l ,  make r e p a i r s ,  r e s t a r t  tes t ,  o r  

cont inue  t es t .  

Continue t e s t  through a l t e r n a t e  loop. 

Repair  and switch flow back from a l t e r n a t e  loop. 

Shut-in w e l l ,  make r e p a i r s ,  restart t e s t  o r  

cont inue  tes t .  

Continue t es t  through alternate loop. 

Shut-in w e l l ,  r e p a i r ,  r e s t a r t  o r  cont inue tes t .  

By-pass s e p a r a t o r  t o  f i l t e r  o r  p i t  and cont inue  

test ,  can measure a l l  f l u i d s  except  gas volume. 

Shut-in o r  by-pass s e p a r a t o r  t o  p i t  o r  f i l t e r ,  

r e p a i r ,  cont inue  o r  r e s t a r t  test. 

Replace s e p a r a t o r  and cont inue  or restart test. 
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Problem So lu t ion  

6 .  G a s  Meter A. By-pass and r e p a i r .  

B .  B y p a s s  and cont inue t es t .  

C. Shut-in,  r e p a i r  and r e s t a r t  o r  cont inue  t e s t .  

7 .  Flow Meters A. Continue t es t  through a l t e r n a t e  meter while  
( C a l i b r a t i o n  
Mani f o 1 d) r epa i r ing .  

B.  Shut-in w e l l ,  r e p a i r  and restart o r  cont inue  

tes t .  

C.  By-pass t o  p i t  and cont inue  t e s t .  

8. F i l t e r  Unit  A. Continue t e s t  through a l t e r n a t e  loop.  

B .  Shut-in w e l l ,  r e p a i r  and res tar t  o r  coneinue tes t .  

C.  By-pass t o  p i t  and cont inue t e s t .  

9 .  S a l t  Water A. Shut-in w e l l ,  r e p a i r  and r e s t a r t  o r  cont inue  
Dispos a1 Wellhead 

t e s t .  

B.  By-pass t o  p i t  and cont inue  t e s t .  

10. S a l t  Water A. Shut-in test well, perform remedial  work on 
Disposal  We 11 

d i s p o s a l  w e l l ,  res tar t  or cont inue  tes t .  

B .  By-pass t o  p i t  and cont inue  t es t .  

11. Subsurface Bottom A. Shut-in w e l l ,  r ep l ace  and restart test .  
Hole Pressu re  and 
Temperature Gauges B.  Continue test. 
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NON-CRITICAL TEST EQUIPMENT 

The fo l lowing  l i s t  covers n o n - c r i t i c a l  t es t  equipment t h e  loss of which 

should n o t  cause shut-down of t h e  t es t .  These items could be  r e p a i r e d /  

rep laced  du r ing  a c t u a l  t e s t i n g  o r  dur ing  a scheduled shut - in  per iod .  

The complete l o s s  f o r  an extended t i m e  o r  through a p a r t i c u l a r  phase of 

t h e  t e s t  should no t  adve r se ly  a f f e c t  t h e  o v e r a l l  t e s t .  

1. 

2 .  Primary Sample Line. 

3 .  Primary I n h i b i t o r  I n j e c t i o n  P o i n t .  

4 .  Sand Detec tor .  

5. Sur face  Sample and Gauge P o i n t s .  

Dead Weight T e s t e r  a t  Wellhead of Test W e l l .  

6. Various Valves. 

7 .  C a l i b r a t i o n  Tanks. 

8. C a l i b r a t i o n  Pump. 

9. S a l t  Water Disposal Well P res su re  Recorder. 

10.6 Typi  ca 1 Equipment 

A cutaway drawing o f  a t y p i c a l  g a t e  va lve  u t i l i z e d  on a Christmas tree i s  

shown i n  F igure  10-3. 

a r e  shown i n  F igure  10-4. 

Sur face  s a f e t y  system diagrams and equipment drawings 
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FIGURE 10-3 
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TYPICAL W-K-M SURFACE SAFETY SYSTEM 

SEPARATOR 
AIR SUPPLY 

DATA HEADER 

HI PILOT 61 

i- 

FAIL-SAFE CLOSED OPERATION 

Open: Actuator Input pres-’ 
lure against plston driver 
reverse-ported gate Into 
open position. 

Closed: As actuator prep 
sure exhausts trom Cytk  
dor. valvo body pressure 
against actuator stem 
Closes valve. In absence 
01 body prcssure. actuator 
spring wlli closo valve. 

PSI 

b 
NITROGEN SUPPLY 
AND SHUT-IN 
SWITCH 
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11.0 WELL TEST 

11.1 T e s t  Procedure 

The test ope ra t ion  w i l l  commence when the  s u r f a c e  t e s t  equipment i s  i n s t a l l e d  

as shown i n  Figure 10-1 and made o p e r a t i o n a l .  Both the  tub ing  and cas ing  w i l  

be f u l l  of b r i n e .  

i n t e r p r e t a t i o n s  so i n d i c a t e  as determined by the  on-s i te  r e s e r v o i r  engineer .  

Minor adjustments  t o  the  procedure may be deemed necessa ry ,  however. 

The tes t  w 5 l l  then proceed as o u t l i n e d  below i f  e a r l y  

A. Run Hewlett-Packard p res su re  and temperature t r a n s m i t t e r  t o  middle 

of p e r f o r a t i o n s  a t  approximately 15 , 740 Obtain p re s su re  and 

temperature measurement every 1000 f e e t  while  going i n  ho le .  Af t e r  

reaching  depth , w a i t  f o r  p re s su re  and temperature  readings t o  

s t a b i l i z e  and p u l l  t r a n s m i t t e r  i n t o  tubing.  

t r a n s m i t t e r  only i n  tub ing  a t  a depth of approximately 15,590 f e e t  

and comnence product ion tests.  

temperature  gauges to be i n  ope ra t ion  cont inuously.  

Open w e l l  a t  uniform r a t e  over  a 30 second per iod  t o  a product ion 

ra te  of 2400 B / d .  Separa tor  w i l l  be bypassed, a s n e c e s s a r y ,  u n t i l  

the  sand d e t e c t o r  i n d i c a t e s  t h a t  the  flow stream i n  f r e e  of sand 

and completion d e b r i s .  

f e e t .  

Switch t o  p re s su re  

Surface record ing  p res su re  and 

B. 

C. Commence f l o w  through the  s e p a r a t o r  and main ta in  cons t an t  product ion 

r a t e  of 2400 B/d u n t i l  r a d i a l  f l o w  i n  the  r e s e r v o i r  

has  been d e f i n i t e l y  e s t a b l i s h e d  as determined by a n a l y s i s  of the 

p re s su re  dec l ine  d a t a  by the  r e s e r v o i r  engineer  on loca t ion .  
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Shut i n  w e l l  f o r  p re s su re  b u i l d  up tes t  f o r  approximately 48 hours  

o r  un t i l  r e s e r v o i r  p re s su re  b u i l d  up is e s s e n t i a l l y  complete, 

whichever is s h o r t e r .  

Begin nex t  flow tes t  by opening choke over  30 second per iod  t o  

a cons t an t  flow rate  of 5,000 Bld. Bypass s e p a r a t o r  when pro- 

duced volume is nea r  the  annular  volume and cont inue  t o  bypass 

the  s e p a r a t o r  u n t i l  t he  sand d e t e c t o r  i n d i c a t e s  the flow stream 

t o  be f r e e  of sand o r  d e b r i s .  

Flow the  w e l l  a t  a cons tan t  rate of 5,000 B/d f o r  approximately 5 

days.  

v o i r  engineer  conducting the  tes t .  

Shut i n  w e l l  for approximately 24 hours  t o  g e t  an i n i t i a l  b u i l d  up 

t e s t .  

c lo se  t o  o r i g i n a l  p re s su re  f o r  t h i s  tes t .  

Open t h e  choke over  a 30 second per iod  t o  flow r a t e  of 10,000 B/d. 

Again bypass s e p a r a t o r  when bottoms come up u n t i l  the  sand d e t e c t o r  

i n d i c a t e s  the flow stream t o  be free of sand and d e b r i s .  

I f  w e l l  bore  mechanics and r e s e r v o i r  a r e  capable of producing a t  a 

cons tan t  r a t e  above 10,000 B/d then open choke t o  the  h ighe r  r a t e  

from the  10,000 B / d  ra te  wi thout  s h u t t i n g  in t h e  w e l l .  

flow has s t a b i l i z e d  a t  t h i s  ra te  and r a d i a l  flow has been e s t a b l i s h e d  

then flow a t  t h i s  cons t an t  r a t e  f o r  approximately 24 hours .  

Then resume flow through the s e p a r a t o r  

Progress  of  t h e  t e s t  w i l l  be c l o s e l y  monitored by the  reser- 

It is n o t  necessary  t h a t  t he  bottom ho le  p re s su re  r e t u r n  

Once the  
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R~SERVOIR LIMIT TEST 

. RESERVOIR DWJDOWN TEST 
FOR 

CEOnlERMAL-GEOPRESSURED WELL 

Calculation of Productivity Index (B/D-psi) and Completion Efficiency, CE 

J (actual)= - !  * ( ) - Bbls./D-psi 
) Pl Pf ( 

(Pi - Pf) - A P  skin -- - I Bbls./D-psi = (  ) J (ideal) - 2 
x OR CB J (actual) 

J (ideal) 

Dhtsnce to Barriers or Discontinuities, d 

d 2t/( 1 X+(  ' . I C  

t m Plow 
time.days 6 d, ft. (psi/cycle) a 

FIGURE 11-1 
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I. 

J. 

11.2 

Shut i n  w e l l  from high flow by gradual ly  c los ing  the  choke over 

a 30 second per iod.  Continue t o  measure bottom hole  pressure  

b u i l d  up f o r  a t  l e a s t  24 hours .  

Remove Hewlett Packard gauge from we l l .  I f  condi t ions  war ran t ,  

make p res su re  and temperature measurements on even 1000 f e e t  

i n t e r v a l  whi le  coming out of the  w e l l .  When the  Hewlett Packard 

guage i s  a t  t h e  wel lhead,  make a c ros s  check with t h e  wellhead 

pressure  gauge. This completes the t e s t .  

T e s t  Analysis  Methods 

The b a s i c  t e s t  a n a l y s i s  t o  be conducted by the  r e s e r v o i r  engineer  on loca- 

t i o n  w i l l  c o n s i s t  of p l o t t i n g  the bottom hole  p re s su re  a s  a func t ion  o f  

t he  logari thm of t i m e .  On t h i s  type of p l o t ,  r a d i a l  flow i n  the r e s e r v o i r  

i s  ind ica t ed  by a s t r a i g h t  l i n e  p l o t  on the  graph. D i f f e ren t  s t r a i g h t  

l i n e  segments and breaks i n  t h e  s lope  and o f f s e t s  are then i n t e r p r e t e d  by 

the  r e s e r v o i r  engineer  a s  t o  t h e i r  s i g n i f i c a n c e .  For d a t a  t h a t  fol low 

usua l  flow r a t e  r e s e r v o i r  mechanics, the  permeabi l i ty  and r e s e r v o i r  l i m i t s  

can be eva lua ted  by performing the  c a l c u l a t i o n s  on the  form shown i n  

Figure 11-1. Should unusual o r  unexpected flow behavior  be observed, then 

more d e t a i l e d  o r  d i f f e r e n t  ana lys i s  may be  necessary .  

Some pre l iminary  product ion c a l c u l a t i o n s  were made us ing  a r a d i a l  flow 

r e s e r v o i r  s imula tor .  Figure 11-3 i s  a p r i n t  ou t  of one of t he  ca lcu la-  

t i o n s .  These c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  w e l l  should be a b l e  t o  
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flow a t  35,000 BWPD assuming good w e l l  completion e f f i c i e n c y  and a permeabil-  

. i t y  of a least 144md. 

11.3 Data Acqu i s i t i on  

Data c o l l e c t i o n  p o i n t s  are i n d i c a t e d  on Figure  10-1 by c i r c l e d  l e t t e r s  and 

are l i s t e d  below. 

Data P o i n t  Descr ip  ti.on 

A. Bottom Hole P res su re  and Temperature 

( H e w l e t t  Packard Q u a r t z  C r y s t a l  

P res su re  Gauge) 

B .  

C. 

D. 

E. 

F. 

G. 

Sur face  P r e s s u r e  Gauges and Dead 

Weight Tester 

(Panex 0 - 5000 p s i  Gauge) 

(Gould 0 - 5000 p s i  T r a n s m i t t e r )  

F l u i d  Flow Meter 

(3'' Camco Turbine Meter) 

Fluid Flowing Temperature 

(Foxborrough 0 - 400°F Transmitter) 

Primary F l u i d  Sampling Line 

(1/4" NPT Threads) 

F l u i d  Sand Content De tec to r  

( O I C  Sand Systems Sonic  Sand De tec to r )  

Scale-Corrosion Coupon (Baro id  S tandard  

Coupon 1 
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P 

la 
P 
0 
D 

i3 
61 
u 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

Separa tor  P res su re  

(Gould 0 - 2000 p s i  Transmi t te r )  

Separa tor  Temperature 

(Foxborrough 0 - 400°F Transmi t te r )  

Gas Sample Poin t  

(1 /4 "  NPT Threads) 

Gas Or f i ce  Meter AP 

(Gould 0 - 400" H 0 Transmi t te r )  2 

Fluid  Flow Meters 

(3''  Hal l ibu r ton  Turbine Meters) 

Disposal  Well I n j e c t i o n  P res su re  

(Gould 0 - 5000 p s i  Transmi t te r )  

Disposal  Well Water Temperature 

(Foxborrough 0 - 400°F Transmi t te r )  

Figure 11-3 i s  a copy of the f l o o r  p l a n . o €  the  IGT mobile t r a i l e r .  The f r o n t  

end con ta ins  the  on-s i te  chemical l abo ra to ry .  The mid-section i s  a work 

area and the r e a r  s e c t i o n  i s  the  e l e c t r o n i c  d a t a  ga the r ing  system. The 
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new chemical equipment, t he  p re s su re  and temperature  sensors  f o r  t he  s u r f a c e  

equipment and t h e  s t r i p  c h a r t  r eco rde r s  have a l l  been f i e l d  t e s t e d  on t h e  

Girouard w e l l  t e s t  and a r e  working s a t i s f a c t o r i l y .  

A schematic of t h e  o v e r a l l  d a t a  a c q u i s i t i o n  system i s  shown i n  F igure  11-4. 

The system i s  a computer based d i g i t a l  system wi th  some analog back up. 

The system a l s o  opera tes  v i a  t h e  IEEE-488 (HPIB) communications bus s o  

t h a t  i t  w i l l  be compatible with H e w l e t t  Packard equipment and o t h e r  d i g i t a l  

systems t h a t  u se  t h i s  same s tandard .  It has the  c a p a b i l i t y  of performing 

some d a t a  r educ t ion  and a n a l y s i s  i n  the  f i e l d .  

and temperature  w i l l  be obtained from t h e  s e r v i c e  company i n  the  same format,  

Since t h e  bottom h o l e  p re s su re  

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

11.4 Chemical Analysis  

A.  Sample Co l l ec t ion  

The b r i n e  samples from the  w e l l  w i l l  be c o l l e c t e d  i n  th ree  Teflon- 

l i n e d  s t a i n l e s s  s teel  cy l inde r s  of 500-1111 capac i ty .  For sampling, 

t h e  cy l inde r s  w i l l  be l i nked  i n  series t o  the  sampling p o r t .  An 
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a l t e r n a t i v e  method would be to  c o l l e c t  b r i n e  i n  one c y l i n d e r  a t  

a t i m e .  The cy l inde r s  w i l l  be f lushed  with s e v e r a l  volumes of  

b r i n e  t o  purge t h e  a is  from the  c y l i n d e r s  be fo re  the  sample is  

taken. The va lves  on the  cy l inde r s  w i l l  be c losed ,  o u t l e t  

f i r s t ,  i n l e t  l a s t ,  t o  t r a p  and s e a l  the sample under p re s su re .  

The sample cy l inde r s  w i l l  be cooled t o  n e a r  ambient temperature 

be fo re  a n a l y s i s .  The p res su re  i n  each c y l i n d e r  w i l l  be maintained 

u n t i l  the  sample i s  ready f o r  a n a l y s i s .  

The t h r e e  s t e e l  c y l i n d e r s ,  ( A ,  B y  and C)  , of RU b r i n e  a r e  t o  

be used f o r  pH and s p e c i f i c  conductance (Cyl inder  A ) ,  a l k a l i n i t y  

(Cyl inder  B) , and f o r  gas a n a l y s i s  , t o t a l  d i s so lved  CO2 , includ-  

i n g  carbonate  and b icarbonate  spec ie s  , and s u l f i d e  (Cylinder  C). 

Brine samples are a l s o  t o  be c o l l e c t e d  i n  p l a s t i c  b o t t l e s  c leaned 

f i r s t  w i th  d i l u t e  HN03(1:5) and r in sed  four  t i m e s  wi th  deionized 

water. Brine c o l l e c t e d  i n  these  con ta ine r s  w i l l  f i r s t  be passed 

through a loose plug of  g l a s s  wool t o  reduce o r  remove o i l y  mat te r .  

c 

The samples i n  these  b o t t l e s  w i l l  be used f o r  temperature measure- 

ments and f o r  tes ts  r e q u i r i n g  raw a c i d i f i e d  (RA), f i l t e r e d  un- 

t r e a t e d  (FU)  , and f i l t e r e d  a c i d i f i e d  (FA)  samples. 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3 100 Edloe 

Houston, Texas 77027 
(71 3) 627-9764 0 

12 8 



8 

!a 
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c? 
R 
U 

Treatment 

RU (Raw, un t r ea t ed )  

EU (Raw, a c i d i f i e d  with 3 m l  
HNO 3 / 1 i t  e r) 

FU ( F i l t e r e d  through 0.45 m m e m -  
b rane ,  un t r ea t ed )  

FA ( F i l t e r e d  through 0.45 m mem- 
b rane ,  a c i d i f i e d  wi th  1:l HN03 
t o  apH of  1.5. Note the  amount 
of a c i d  used) 

Tests 

ph, Temperature, To ta l  Dissolved 
C02, A l k a l i n i t y ,  S p e c i f i c  
Conductance , Suspended So l ids  , 
S u l f i d e ,  Gas Analysis  

Rad ioac t iv i ty  

- 
Dissolved Solids, B ,  C1-,  F , NH3, 
S i02 

A s ,  B a y  C a ,  Cd, C1-,  C r y  Cu, Fe,  
K ,  Mg, Mn, Na, Pb, SO4, S r ,  Zn 

B. 

1. 

2. 

3 .  

TEST PROCEDWS FOR LIQUID SAMPLES 

pa 
Use a pH meter wi th  automatic  temperature compensation. C a l i b r a t e  the  

pH meter wi th  pH b u f f e r s  of 7.0 and 4.0. Drain a p o r t i o n  of t he  

sample from Cylinder  A i n t o  a beaker  and record  the  pH immediately. 

Do n o t  s t i r  t h e  sample. The pH may d r i f t  down, then up, as t he  s o l u t i o n  

exsolves  C02; record  the  lowest pH reading.  

Temperature 

Record the  flowing b r i n e  temperature  and measure the temperature of the  

b r i n e  i n  a f r e s h l y  f i l l e d  bo t t l e .  o r  con ta ine r .  

S p e c i f i c  Conductance 

Use a commerical instrument  t h a t  has  been c a l i b r a t e d  with K C 1  a t  

var ious  temperatures f o r  s p e c i f i c  conductance. Record the  temperature 

of  t he  b r i n e  and the  s p e c i f i c  conductance i n  mhos/cm. 
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4. Suspended So l ids  

Weigh a p i ece  of 0.45 um membrane f i l t e r ,  then f i l t e r  a measured volume of 

sample through the  membrane. Dry t h e  f i l t e r  a t  l l O ° C  and r e p o r t  suspended 

s o l i d s  i n  mg/l. 

emission spec t rographic  ana lys i s .  

5 a. A l k a l i n i t y  

P i p e t  50.00 m l  of t he  sample b r i n e  from Cylinder  B i n t o  a 250 m l  beaker.  

Place t h e  e l e c t r o d e s  of a c a l i b r a t e d  pH meter  i n t o  the sample and t i t r a t e  

w i th  0.02 N H2SO4. 

the  beginning of t h e  t i t r a t i o n  and change the  increments t o  0.25 t o  0.50 

m l  a t  pH = 5.0. The incremental  volumes should be determined by the  a c t u a l  

t i t r a t i o n  and t h e  speed wi th  which t h e  pH i s  changing. T i t r a t e  the  so lu-  

t i o n  u n t i l  the  pH i s  2.0.  Tabulate  va lues  of pH and ml and determine the  

end po in t  g raph ica l ly  from a p l o t  of pH versus  m l .  

Save the  m a t e r i a l  f o r  poss ib l e  x-ray d i f f r a c t i o n  o r  

Add the s tandard  ac id  i n  increments of 1 t o  2 m l  a t  

Calcu la te  and r e p o r t  the  a l k a l i n i t y  as  mg HC03/ l i te r .  

determines t h e  t o t a l  a l k a l i n i t y ,  i nc lud ing  the  p o r t i o n  a t t r i b u t a b l e  t o  

organic  anions.  

5b. Tota l  C07 

This procedure 

2 The b r i n e  i n  Cyl inder  C i s  used t o  determine t o t a l  d i s so lved  CO 

(d i s so lved  C02 and HC03) a f t e r  t he  gas has  been f lashed  o f f  f o r  

GC ana lys i s .  The b r i n e  i s  dra ined  from the  s teel  cy l inde r  i n t o  a 

volumetr ic  cy l inde r  t o  determine the  b r i n e  volume f o r  the gas t o  

b r i n e  r a t i o .  Af t e r  measuring the  volume, the  b r i n e  i s  innnediately 

i 
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made a l k a l i n e  t o  phenolphthalein wi th  drops of 10 M NaOH (40 g 

NaOH t o  about 100 ml).  T r a n s f e r  50 m l  of  t h i s  s o l u t i o n  t o  t h e  

carbonate  t ra in .  Add about 30 m l  of water ,  a c i d i f y  w i t h  30 t o  

40 m l  of 1:l H C 1 ,  and purge t h e  C02 i n t o  the  t a r e d  N e s b i t t  bulb 

w i t h  n i t r o g e n  f o r  1 hour .  Reweigh t h e  N e s b i t t  bulb. f o r  t h e  

weight  g a i n  due t o  CO2. Report as mg C 0 2 / l i t e r .  

6 .  Chloride 

P i p e t  1.00 m l  of  t h e  sample (FU f o r  on-s i te  a n a l y s i s  immediately 

a f t e r  c o l l e c t i o n  of  FA-HN03 f o r  l a t e r  a n a l y s i s )  i n t o  a 125 m l  

Erlenmeyer f l a s k  and d i l u t e  t o  approximately 50 m l .  Add 10 drops 

o f  K2Cr04 i n d i c a t o r  s o l u t i o n  ( 5  g K2Cr04/100 m l  deionized water )  

and t i t r a t e  w i t h  0.1 - N AgN03 o r  e q u i v a l e n t  u n t i l  t h e  end p o i n t  

p e r s i s t s .  Report as mg C l - / l .  

7 .  s i l i c a  

S i l i c a  may be determined d i r e c t l y  from FU samples on-s i te  i f  t h e  

determinat ion i s  made soon af te r  c o l l e c t i o n .  Some p r e c i p i t a t i o n  

of s i l i c a  may occur  i f  t oo  much t i m e  e l a p s e s  between c o l l e c t i o n  and 

a n a l y s i s .  To prevent  p r e c i p i t a t i o n  of s i l i c a ,  c o l l e c t  two FU samples 

d i l u t e d  1:l and 1:4 wi th  d i s t i l l e d  water. The amount of s i l i c a  

should be determined i n  both d i l u t i o n s ;  agreement between t h e  two 

d i l u t i o n s  is  evidence t h a t  no p r e c i p i t a t i o n  of s i l i c a  occurred.  

Volumes i n  t h e  fol lowing procedure a r e  based on t he  determinat ion 

of s i l i c a  i n  t h e  u n d i l u t e d  FU samples. Some adjustments must be made 

f o r  t he  determinat ion i n  t h e  d i l u t e d  samples. 
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a. 

b .  

C.  

d. 

e. 

f .  

g. 

h. 

i. 

P i p e t  1.00 m l  of  sample i n t o  a beaker .  

deionized water. 

P i p e t  1.00 m l  of  each s tandard  i n t o  a beaker .  Add 10 m l  

of N a C l  s o l t t i o n  (same concent ra t ion  as  sample) t o  each 

beaker  conta in ing  s tandards .  

Prepare a blank by adding 11.00 m l  of N a C l  s o l u t i o n  i n  a 

beaker .  

P i p e t  i n t o  each of t h e  beakers  i n  s t e p s  1-3: 

1. 5.00 m l  o f  1.0 N H C 1  

2 .  

3. 

Add 10 ml of  

c 

5.00 m l  o f  Na2EDTA s o l u t i o n  (10 g / l )  

5.00 m l  of  ammonium molybdate s o l u t i o n  (52 g 

(NH4)6M07024'4H20 i n  deionized w a t e r ,  a d j u s t  pH 

t o  7-8 wi th  10 M NaOH, d i l u t e  t o  1 L with deionized 

water. F i l t e r  through 0.45  um membrane f i l t e r  i f  

necessary.  

- 

Wait 5 minutes and add 500 m l  o f  H2C4H406 ( t a r t a r i c  a c i d )  

s o l u t i o n  CLOO a l l )  t o  each beaker .  Mix. 

Wait 2 minutes and add 10.00 m l  of Na SO s o l u t i o n  ( 1 7 0  g / l )  

t o  each beaker.  Mix. 

W a i t  30 minutes and read the  absorbance of t he  conten ts  of 

each beaker a t  700 nm i n  1 cm. Use t h e  blank as  a re ference .  

P l o t  t h e  d a t a  and g r a p h i c a l l y  determine t h e  Si02 concent ra t ion .  

Report mg Si02/1.  

2 3  
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8. Dissolved S o l i d s  

P i p e t  a volume of sample containing<200 mg d i s so lved  s o l i d s  i n t o  a 

pre-weighed con ta ine r .  Evaporate the  l i q u i d  over  a steam bath  o r  

i n  an oven (-8O0C), then dry a t  18OoC f o r  two hours o r  u n t i l  con- 

s t a n t  weight  i s  obtained.  

s o l i d s l l .  

Report d i sso lved  s o l i d s  as  mg d i s so lved  

Ale rna t ive ly ,  t he  d isso lved  s o l i d s  conten t  may be c a l c u l a t e d  by 

adding the  concent ra t ions  found f o r  t he  c a t i o n s  and anions.  Convert 

( ~ ~ 0 3 - 1  t o  (c03=) f o r  c a l c u l a t i o n .  

9 .  Boron 

P i p e t  2.00 m l  of sample i n t o  a 30 m l  Tef lon ( o r  p l a s t i c  b u t  n o t  

g l a s s )  beaker .  

water i n t o  a Teflon beaker .  Prepare s t anda rd  boron s o l u t i o n s ,  of 

0.01 and 0.025 mg B / 1 .  

of  s i l i c a  s t anda rd  (same concent ra t ion  as  sample). 

of  t h e  s tandards  of 2.00 m l .  To b lank ,  s t anda rds ,  and samples,  add 

Prepare  a blank by p i p e t t i n g  1.8 m l  of deionized 

To blank and s tandard  s o l u t i o n s ,  add 0.2 m l  

Adjust  the volume 

two drops o f  concent ra ted  H C 1  and two drops o f  concent ra ted  H2SO4. 

Allow t o  cool ,  add 10.00 ml carmine s o l u t i o n  (0.5 g c a r m i n e / l i t e r  

o f  concent ra ted  H2SO4) t o  b l ank ,  s t a n d a r d s ,  and sample. Allow t o  

s t and  f o r  1 hour.  S e t  spectrophotometer  t o  600 nm. Use a 1 inch 

c e l l  and read  the  absorbance of each sample wi th  the  blank as  a 

re ference .  Determine boron g r a p h i c a l l y  and r e p o r t  as  mg B / 1 .  
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10. 

11. 

12. 

13. 

14. 

S u l f i d e  

The remaining a l k a l i n e  b r i n e  s o l u t i o n  from Cylinder  C i s  used f o r  

t he  s u l f i d e  determinat ion.  U s e  a s p e c i f i c  i on  e l e c t r o d e  and fol low 

the  manufac turer ' s  i n s t r u c t i o n s .  

F lou r ide  

Use a s p e c i f i c  i on  e l e c t r o d e  and follow the  manufac turer ' s  i n s t r u c t i o n s .  

I r o n  

Determine d i r e c t l y  by atomic absorp t ion  spectrometry.  

Bar ium 

Measure wi th  atomic absorp t ion .  

S u l f a t e  

Prepare  a chromatographic column as follows: Wash 80-200 mesh chroma- 

tographic  grade alumina wi th  de ionized  water. Allow alumina t o  se t t le ,  

decant  t he  supe rna tan t  l i q u i d ,  and r epea t  t he  washing procedure u n t i l  

t he  superna tan t  l i q u i d  i s  c l e a r .  T rans fe r  t he  alumina t o  a chroma- 

tographic  c o l u m ,  wash wi th  50 ml of 1 - M ammonium hydroxide,  s e v e r a l  

5 ml p o r t i o n s  of 0 .1  ammonium hydroxide,  and 50 ml of deionized w a t e r .  

Wash with 10 m l  of 1 - M HC1 f o r  t h e  f i n a l  wash. 

- 

Acidify the  sample wi th  30% H C 1  t o  pH-0.5-1.0. 

t he  prev ious ly  prepared chromatographic column, wash wi th  10 m l  of 

1 - M H C 1  followed wi th  a t o t a l  of  25 m l  of de ionized  water added i n  

several po r t ions .  E l u t e  the  s u l f a t e  from the  column by adding 5 m l  

of  1 - M ammonium hydroxide followed by 20 m l  of 0 .1  - M ammonium hydroxide.  

Add an a d d i t i o n a l  20 m l  of 0 . 1  - M ammonium hydroxide i n  5 m l  p o r t i o n s .  

Run the  sample through 
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Wash wi th  25 m l  of  deionized water. Do n o t  a l low t h e  column 

t o  become dry.  N e u t r a l i z e  t h e  e l u t e d  sample wi th  d i l u t e  H C 1  

and add 1 m l  d i l u t e  H C 1  i n  excess ,  then d i l u t e  t o  approximately 

200 m l  w i t h  deionized water. T r e a t  wi th  0.25 M B a C 1 2  s o l u t i o n .  

Digest  t h e  p r e c i p i t a t e  f o r  two hours ,  c o o l ,  f i l t e r ,  ash t h e  

- 

paper ,  and h e a t  i n  a muffle furnace (lOOO°C) u n t i l  cons tan t  

weight i s  a t t a i n e d .  
- 

Report a s  mg sO4-/1. 

15. Stront ium 

Determine d i r e c t l y  by atomic absorp t ion  spectrometry.  Use 

1.00 m l  of a La203-KC1 mixture  (117.3 g La203 d isso lved  i n  

minimum amount of d i l u t e  HC1 + 1 9 . 1  g K C 1  and add deionized 

w a t e r  t o  1000 ml) f o r  each 10.00 mL sample o r  s tandard .  

Report as mg S r / l .  

16. Sodium 

Determine d i r e c t l y  by flame emission o r  atomic absorp t ion  

spectrometry.  Add-1000 mg K/1 t o  swamp potassium i n t e r -  

f erence . 
1 7 .  Potassium 

Determine d i r e c t l y  by flame emission o r  atomic absorp t ion  

spectrometry.  

wi th  2000 mg N a / l .  This  may be  done by adding 40 ml of  a 

N a C l  s o l u t i o n  (5000 mg NaC1/1) t o  each 100 M 1  K s tandard .  

A l t e r n a t i v e l y ,  u s e  t h e  a c t u a l  concent ra t ion  found i n  t h e  

samples f o r  t h e  potassium s tandards .  

Swamp sodium i n t e r f e r e n c e  by making t h e  s tandards  
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18. 

19. 

20. 

21. 

22. 

23. 

24. 

Ca 1 c ium 

Determine directly by atomic absorption spectrometry. 

1.00 ml of La203 dissolved in small portions in 250 ml concen- 

trated HC1 (CAUTION) and diluted to 500 m1, with deionized 

water) for each 10.00 ml sample or standard. Report as mg 

Ca/L. 

Cadmium 

Use 

Determine directly by atomic absorption spectrometry. 

as mg Cd/l. 

Magnesium 

See calcium determination. 

Ammonia 

Collect a separate sample for this determination. 

Report 

Report as mg Mg/l. 

Follow 

manufacturer's directions for specific ion electrode. 

Report as mg NH3/1. 

Zinc - 
Determine directly by atomic absorption spectrometry. Report 

as mg Zn/I,. 

Mag ane s e 

Trace amounts of maganese may be determined by atomic 

absorption spectrometry following an extraction procedure. 

Arsenic 

Arsenic may be determined by atomic absorption spectrometry 

after converting the metal to arsine. Care should be exercised 
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t o  prevent  t h e  absorp t ion  of r a d i a t i o n  a t  t h e  a r s e n i c  

wavelengths by organic  vapors .  

25. Copper, Chromium, and/or  Lead 

P i p e t  a 100.00 ml sample i n t o  a 250 m l  vo lumetr ic  f l a s k .  

Prepare a blank s i m i l a r l y  and a s tandard  con ta in ing  0 . 1  

mg M /L i n  the  e x t r a c t e d  medium. Add two drops of 

bromphenol b lue  s o l u t i o n  ( 0 . 1  g bromphenol b lue  d i s so lved  

i n  100 ml of 50 percent  e thano l )  t o  each f l a s k .  Adjust  

t h e  pH by adding 2.5 - M NaOH (10 g NaOH i n  1 L s o l u t i o n )  

dropwise u n t i l  t he  b lue  co lo r  persists,  then add 0 . 2 3  - M 

H C 1  (25 ml, concentrated HC1 i n  deionized water  and d i l u t e d  

t o  1 1)  u n t i l  t he  b lue  co lo r  j u s t  d i sappears .  Add 2.00 mL 

of 0.3 - M HC1 i n  excess .  Add 5.00 mL of APDC s o l u t i o n  (1 g 

ammonium p y r r o l i d i n e  di thiocarbamate i n  deionized water  

d i l u t e d  t o  100 m l .  Prepare f r e s h  d a i l y )  and mix. Add 

10.00 rnl  MIBK (methyl i s o b u t y l  ketone)  and shake the  f l a s k  

and conten ts  for three minutes.  A l l o w  the  l a y e r s  t o  s e p a r a t e  

and add deionized water u n t i l  t he  MIBK l a y e r  i s  i n  the  neck 

of the  f l a s k .  Cu, C r ,  and/or  Pb w i l l  be determined on 

the  MIBK e x t r a c t  by atomic absorp t ion  spectrometry.  

++ 

26. Mercury 

Mercury may be determined by f lameless  atomic absorp t ion  

spectrometry.  
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2 7 .  Radioactivity 

Samples to be submitted to the USGS for measurements of 

gross alpha, gross beta and gross gama. 

28. X-Ray Diffraction 

The suspended solids collected on the filter should be 

subjected to x-ray diffraction techniques such that clays 

and minerals will be identified. A semi-quantitative 

determination of each material identified is desirable. 

C. Test Procedures for Gas Samples 

1. 

2 .  

3 .  

Standard Hydrocarbons 

Use a gas chromatograph to determine C1 - c6 and c6+. 

standard analysis usually determines C02, N2 and O2 simultan- 

eously. 

Hydrogen, Ammonia, Hydrogen Sulfide, Helium 

These gases should be determined by standard gas chromato- 

graphy. Use the proper column, carrier gas, etc. to obtain 

the correct determination. Report as mole percent of each 

element or compound. Ammonia and H2S will be estimated on- 

site using Draeger apparatus. 

Radon- 2 22 

The 

Report as mole percent of each element or compound. 

Evacuate the alpha counting chamber and admit a known amount 

of gas sample into the chamber. Count the Rn-222 and 

report as pCi222Rn/L. 

USGS with gas samples provided by IGT. 

This measurement will be made by 
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4 .  Mass Spectrometry 

Subject a gas sample to mass spectrometry (from Z-1 to 2-400 

and report the gases present. This determination is to be 

made on one sample only.) 

D. On-Site Laboratory 

The following determinations must be made at an on-site laboratory 

before precipitation occurs in the sample (within 30 minutes of 

the time the sample is collected): pH, T, specific conductance, 

dissolved solids (gravimetric), suspended solids , HC03 -, CO3-, C1- 

(FU samples) , S , NH3, Si02 (FU samples not diluted). 

determinationswillbe made later and in IGT's Chicago lab facilities. 

Si02 to be determined later, dilute one FU sample 1:l with deionized 

water and dilute another FU sample 1 : 4  with deionized water. Determine 

Si02 on both samples. Collect separate samples for S= and NH3. 

analyses for c1-c6 hydrocarbons and C02 will be performed on-site 

using a gas chromatograph containing a thermal conductivity detector. 

CO2 and H2S will be estimated on-site using a Draeger apparatus. 

- 

- - 
Other 

Gas 

Produced gas/water ratios will be calculated on-site using values 

of meter output corrected for actual composition of flow streams. 

Gas flows will be corrected for C1'cgy C02 and H20 content. 

flows will be corrected for gas content determined by on-site 

flashing plu.; analysis of liberated gas. 

Liquid 
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E. Sampling Schedule 

1. When t h e  tes t  schedule i s  known, advance phone c a l l s  w i l l  be 

made t o  the  fol lowing o rgan iza t ions  t o  a l e r t  them should 

they d e s i r e  t o  take  t h e i r  own samples. 

a McNeese State  Un ive r s i ty  

0 USGS - Menlo Park & Bay S t .  Louis 

0 Univer i s ty  of Texas 

0 L.S.U. 

All t h i r d  p a r t y  sampling must be approved and superv ised  by 

the  Eaton Engineer i n  charge t o  i n s u r e  proper  s a f e t y  and 

o p e r a t i o n a l  procedures.  IGT w i l l  maintain a log  of  such 

samples and maintain con tac t  f o r  companies of l a b  r e s u l t s ,  

r e s o l u t i o n  of any d i sc repan ie s  and suppor t ing  of r e s u l t s  

ob ta ined  by t h i r d  p a r t i e s .  

2 .  When the  w e l l  has  flowed 2400 BPD f o r  s e v e r a l  hours  a f t e r  

bottoms up ( s t e p  2 of ope ra t ing  procedure) ,  b r i n e  and gas 

samples w i l l  be c o l l e c t e d .  Wellhead p res su re  samples w i l l  be  

f l a shed  t o  atmospheric p re s su re  a t  l o c a t i o n  f o r  gas/water  

r a t i o  determinat ion.  Two samples each of b r i n e  and gas w i l l  

be taken a t  s e p a r a t o r  p re s su re  f o r  l abora to ry  a n a l y s i s .  I n  

add i t ion ,  raw and a c i d i f i e d  b r i n e  samples w i l l  be c o l l e c t e d  

from s e p a r a t o r  ou tputs  a t  atmospheric p re s su re  us ing  procedure 

descr ibed  above. Samples f o r  r a d i o a c t i v i t y  a n a l y s i s  w i l l  be 

provided t o  the  USGS. 
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3 .  During the  96 hour b u i l d  up, s u r f a c e  l i n e s  w i l l  be examined 

f o r  scale formation and examples of any s c a l e  found w i l l  be  

shipped t o  IGT f o r  a n a l y s i s .  

4 .  During t h e  s tepwise i n c r e a s e  i n  flow r a t e ,  sample c o l l e c t i o n  

and a n a l y s i s  a t  each r a t e  w i l l  be as  fol lows:  

0 A t  least twice d a i l y ,  c o l l e c t  wellhead p res su re  

samples and f l a s h  t o  determine gas/H20 r a t i o  u n t i l  

it i s  c l e a r  t h a t  c o n s i s t e n t  and more accu ra t e  d a t a  

i s  being obta ined  from cor rec t ed  gas and l i q u i d  

flow meter readings .  

0 Perform d a i l y  on-si te  ana lyses  of  samples from the  

s e p a r a t o r  us ing  procedures prev ious ly  descr ibed .  

On the  f i r s t ,  t h i r d  and f i f t h  day a t  each flow r a t e ,  

c o l l e c t  samples from the  s e p a r a t o r  gas and l i q u i d  

output  f o r  subsequent lab  a n a l y s i s  us ing  procedures 

prev ious ly  descr ibed .  

During the  l a s t  day of flow through the s e p a r a t o r ,  a d d i t i o n a l  

s e p a r a t o r  p re s su re  gas and l i q u i d  samples w i l l  be c o l l e c t e d  

t o  be r e t a i n e d  f o r  up t o  one yea r  f o r  f u t u r e  ana lyses  t o  

r e so lve  unan t i c ipa t ed  i s s u e s .  A few ga l lons  of raw and 

a c i d i f i e d  b r i n e  w i l l  a l s o  be s t o r e d  a t  atmospheric p re s su re .  

During disassembly of  the t e s t i n g  equipment, it w i l l  be 

examined f o r  any evidence of s c a l e  o r  cor ros ion .  

w i l l  be documented and samples of any s c a l e  found w i l l  be 

shipped t o  IGT f o r  a n a l y s i s .  

Observations 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO 
DE-AC08-80ET-2708 1 

Eaton Operating Co., Inc. 
31 00 Edloe 

Houston. Texas 77027 
(71 3) 627-9764 

141 



TABLE 11-1 
ESTIMATED COST TO PERFORM 

GEOPRESSURED - GEOTHERMAL TEST 
C&K - FRANK GODCHAUX, 111, WELL NO. 1 

Accounting 
Code 

Original 
Estimate Item 

Field Labor 

Site 

Dri 1 ling 

Tangibles 

- 
02 $ 20,000 

09 

10 

-0- 

-0- 

11 - 0- 

12 Expandables 12 , 000 

13 

14 

Cementing 

Perf., Acid 

Equipment Rental 

-0- 

-0- 

15 -0- 

16 Contract Serv. -0- 

1 7  

18 

Freight & Trans. 

Other 

23,000 

25,000 

19 Insurance -0- 

22,000 20 Consul t ant s 

21 Land Use -0- 

24 Testing 305,000 

$407,000 TOTAL 
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12.0 PLUG AND ABANDONMENT OPERATIONS - TEST WELL 

When t h e  t e s t  w e l l  e v a l u a t i o n  has  been completed, t h e  t e s t  w e l l  and t h e  

saltwater d i s p o s a l  w e l l  w i l l  be  plugged and abandoned i n  accordance wi th  

t h e  r e g u l a t i o n s  o f  t h e  Louis iana Off ice  of  Conservation. A l l  s a l v a b l e  

m a t e r i a l s  and s u p p l i e s  from t h e  wells w i l l  be preserved and placed i n  s t o r a g e .  

The w e l l  s i t es  w i l l  be c l e a r e d  and the l o c a t i o n s  r e s t o r e d  t o  t h e  s a t i s f a c -  

t i o n  of  a l l  concerned p a r t i e s .  

1 2 . 1  Procedure f o r  Plug and Abandonment 

A f t e r  a permit  .is obta ined  from t h e  Louis iana Off ice  of Conservation, a 

workover r i g  w i l l  be moved on l o c a t i o n .  

17.8 ppg mud down t h e  tub ing  and up t h e  cas ing  p r i o r  t o  moving t h e  r i g  on 

l o c a t i o n .  

The w e l l  w i l l  be k i l l e d  by pumping 

The p lug  and abandonment procedure f o r  the t e s t  w e l l  follows and the  

es t imated  c o s t s  f o r  t h e  opera t ion  a r e  inc luded  i n  Table  12-1. 

Day No. Procedure 

1 F i n i s h  moving i n  r i g  and i n s t a l l i n g  equipment. 

2 Remove Christmas tree and i n s t a l l  10,000 p s i  working pressure  

blowout preventers  and t e s t  them according t o  Eaton s p e c i f i c a -  

t i o n s .  

3 P u l l  o u t  o f  h o l e  wi th  2-318 inch tubing.  

r e t a i n e r  and go i n  h o l e  wi th  r e t a i n e r  on tubing.  

P ick  up EZSV cement 
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Day No. 

4 

5 

6 

7 

10 

11 

Procedure 

S e t  re ta iner  a t  15,450 f e e t  and squeeze p e r f o r a t i o n s  wi th  200 

sacks of  cement. F i n a l  squeeze pressure  should be 5,000 p s i .  

Spot 25 sacks of  cement on top o f  r e t a i n e r .  

P u l l  o u t  of  h o l e  wi th  tubing.  

Remove blowout preventers  and 5-1/2 inch tubing head. I n s t a l l  

blowout preventers  on 9-5/8 inch casing.  T e s t  blowout prevent-  

ers.  

S e t  a w i r e l i n e  br idge  plug a t  approximately 12,000 f e e t .  Run 

f r e e p o i n t  i n d i c a t o r  i n  5-1/2 - inch cas ing  and c u t  cas ing  a t  

f r e e p o i n t  a t  approximately 12 ,000  ( e s t i m a t e d  top  of cement). 

P u l l  o u t  of h o l e  l a y i n g  down 5-1/2 inch cas ing .  

S e t  cement r e t a i n e r  above c u t  cas ing  a t  about  11,900 f e e t  and 

s p o t  100 f e e t  cement plug on top of r e t a i n e r .  Spot 100 f e e t  

cement plug a t  the  s u r f a c e  i n s i d e  t h e  9-5/8 inch casing.  

Remove blowout p r e v e n t e r s  and 9-5/8 inch  cas ing  head. 

cas ing  s t r i n g s  a t  l eas t  4 f e e t  below.ground level and weld 

s tee l  p l a t e  on the  p ipe  s t u b .  

Cut all 

Rig down equipment and move ou t  r i g .  
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Eaton Operating Co., Inc. 
3100 Edloe 

Houston, Texas 77027 
(71 3) 627-9764 
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Account i n  g 
Code 

02 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18  

19 

20 

21 

24 

TABLE 12-1 

ABANDON TEST WELL 
ESTIMATElD COST TO PLUG AND 

C&K - FRANK GODCHAUX, 111, WELL NO. 1 

Item 

F i e l d  Labor 

S i t e  

D r i l l i n g  

Tangible 

Expendables 

- 

Cementing 

P e r f . ,  Acid 

Equip. Rental  

Contract  S e n .  

F re igh t  & Trans. 

Other 

Insurance 

Consul tants  

Land Use 

Tes t ing  

TOTAL 

O r i g i n a l  
E s t i m a t e  

$ 10,000 

51,000 

79,000 

-0- 

23,000 

33 ,000 

-0- 

9,000 

63,000 

16,000 

3,000 

-0- 

4- 

-0- 

-0- 

$287,000 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3 lo0 Edloe 

Houston, Texas 77027 
(713) 627-9764 
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13.0 PLUG AND ABANDONMENT OPERATIONS - DISPOSAL WELL 

Wellhead equipment w i l l  be t h e  only sa lvageable  m a t e r i a l  on t h i s  w e l l .  

The p lug  and abandonment procedure f o r  t h e  d i s p o s a l  w e l l  fol lows and the  

es t imated  c o s t s  f o r  t h e  o p e r a t i o n  are included i n  Table 13-1. 

13.1 Procedure f o r  Plug and Abandonment 

A. 

B. 

Rig up cementing t ruck  and e s t a b l i s h  pump-in ra te .  

F i l l  5-1/2 inch cas ing  wi th  cement from t h e  bottom p e r f o r a t i o n  t o  t h e  

s u r f a c e .  This w i l l  r e q u i r e  about 560 cubic  f e e t  of l i g h t  weight 

Cement . 
Allow cement t o  se t  up. 

ground level and weld s t ee l  p l a t e  on top of  p ipe  s t u b .  

C. Cut a l l  cas ing  s t r i n g s  a t  l e a s t  4 f e e t  below 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3 100 Edloe 

Houston. Texas 77027 
(713) 627-9764 
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Accounting 
Code 

02 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

24 

TABLE 13-1 
ESTIMATED COST TO PLUG AND 
ABANDON DISPOSAL WELL 

FRANK GODCHAUX, 111, WELL NO. 1 

I t e m  

F i e l d  Labor 

- 

S i t e  

D r i  11 i n g  

Tangible 

Expendables 

Cementing 

P e r f . ,  Acid 

Equip. Rental  

Contract  S e  rv . 
Fre igh t  & Trans.  

Other 

Insurance 

Consul tants  

Land Use 

Tes t ing  

TOTAL 

O r i g i n a l  
Estimate 

-0- 

2 , 000 

-0- 

-0- 

-0- 

6,000 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

$8,000 - 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-2708 1 

Eaton Operating Co.. inc. 
3 100 Edloe 

Houston, Texas 77027 
(713) 627-9764 
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14.0 COST SUMMA,RY AND TIME. SCHEDULE 

Included he re  i s  a summary of the c o s t  e s t ima tes  found i n  t h i s  book. 

c o s t  estimates are inc luded  i n  t h i s  s e c t i o n .  

De ta i l ed  

The es t ima ted  c o s t  f o r  t h i s  p r o j e c t  i s  as fol lows:  

e Complete T e s t  Well $ 1,738,000 

e D r i l l  and Complete Disposal  Well 406,000 

0 Tes t ing  Costs 40 7,OO 0 

e Plug and Abandon Test Well 287,000 

e Plug and Abandon Disposal  Well 8,000 

e Eaton Operating Company T e s t  Fee 113,000 

$ 2,959,000 

Figure 14-1 is a t i m e  schedule graph i n d i c a t i n g  the  e s t ima ted  t i m e  €or  t he  

va r ious  ope ra t ions .  

2 
DOE CONTRACT NO 
DE-AC08-80ET-2708 1 31 00 Edloe 

Eaton Industries of Houston, Inc. 
Eaton Operating Co., Inc. 

8 
i ci 
R 

GI 

n 
D 



1. 

2. 

3. 

4. 

5. 

6 .  

7 .  

8 .  

9 .  

10. 

11. 

12.  

13. 

14. 

ACTIVITIES 

Re-en te r  and comple t e  test w e l l .  

Move r i g  t o  d i s p o s a l  s i t e  and 
i n s t a l l  equ ipmen t .  

D r i l l ,  c o m p l e t e  and p e r f o r a t e  
d i s p o s a l  w e l l .  

I n s t a l l  p r o d u c t i o n  and d a t a  
a c q u i s i t i o n  equipment .  

Run p r e s s u r e  and t e m p e r a t u r e  
g r a d i e n t s  and p l a c e  i1.P. 
p r e s s u r e  gauge  i n  t u b i n g .  

Flow w e l l  f o r  i n i t i a l  24 h o u r  
tes t  p e r i o d .  

S h u t  w e l l  i n  f o r  48 h o u r  b u i l d -  
up tes t.  

T e s t  w e l l  a t  h i g h e r  r a t e  f o r  5 , 
d a y s .  

S h u t  w e l l  i n  f o r  24 h o u r s .  

T e s t  w e l l  a t  v a r i o u s  f low r a t e s  
up  t o  maximum o f  20,000 BWPD. 

Shut w e l l  i n .  Take bo t tom h o l e  
p r e s s u r e  for 24 h o u r s .  Remove 
H. P. p r e s s u r e  gauge from t u b i n g .  

D i s c o n n e c t  and move o u t  tes t  
equ ipmen t .  , 

Move i n  r i g  and p l u g  and abandon 
tes t  w e l l  and d i s p o s a l  w e l l .  

R e s t o r e  s i t e .  

Deta i led  Milestone Schedule 

Frank Godchaux W e l l  No. 1 

1 L 

7 

0 

0 
I I 
u 

FIGURE 14-1 

a 



EATON OPERATING COMPANY, INC.  
DET.4ILED COST ESTIMATE u L E A S E  5 i,xLL Frank Godchaux #1 

l ' l?OSI'lXT WOO T e s t  Well 
LOCATION- Vermilion P a r i s h ,  LA. 
FILLD Live Oak 

--------- 

T o t a l  e s t ima ted  c o s t  af  p r o j e c t  
( 6  pages)  

DR 11.1. T NC EXPENSE 

B 
R 

Accounting Comp le  t e d  
Code Ivk11 (:"st 

a .  
b .  

d .  
e. 
E. 
B. 
h .  
i. 

c. 

j .  

."love In & MOVC Out 
Foot  .1g c : f t .  a t  $ 

/day. D r i l l i n g  DW w DP: days  a t  $ 
/day. D r i l l i n g  DGI vo DP: days  a t  $ 
/day .  T e s t i n g  DIJ v DP: days  3 t  s 
/ day .  T e s t i n g  DIJ w days a t  $ 

Completion DIJ w DP: ~ W S  a t  $: /day. 
/day. Completion DIJ wo  DP: day; a t  $ 
/day. Completion Rig days  a t  S 

Other  

/ F t .  
7 3  

u 299 

TOTAL 10 

LOCATTON EXPENSE 

a .  P e r m i t s  
b.  Stirveyor 
C. Bu i ld  l o a d  & Locn 
d. Dredging 
e. Damages 
f .  Clean Up 
g. O t h e r  

TOTAL 

2 
3 

8C 

62 
10 

D 
09 1 5 7  

?ED & COXPLETION FLUID EXPENSE 

a .  P!ud, Chemicals ,  O i l  
b .  Xud Eng inee r  days  a t  $ 
c. Complet ton F l u i d  

/day.  
71 

5 

7 6  

d. O t h e r  

TOTAL 12 

il a m  - GRILLING & COHPLETIOM 

Size a t  $ each. 
each. S i z e  a t  $ 

S i z e  a c  $ each .  
each .  S i z e  a t  $ 
each .  e. No. S i z e  a t  $ 

Z .  O r t i e r  

a. NO. - 
b. N O .  - 
C .  NO. - 
d. NO.  - - 

1 
L 

D 
U 12 

Ccmcnc S e r v i c e  F l o a t  i 5 0 .  Cent b S c r a t c h  -- - 
Cond. 
Sur f  
I n t e r  
Prod. 
L i n e r  
O t h e r  
Squeeze \lurk 
l,&A Cll'lr[:cs 
1 ) L I l -  "r--- 

'ro;,u. 

a ,  
0 .  

C .  

d. 
C .  
c 
A .  

6. 
11. 

i. 

~- 
9 

53 

30 
36 

128 13 

15 0 



B 
COZT ESTl:t\TE: I~I;LL,: Frank Godchaux #I 

T o t a l  P r o j e c t  0 CO!ITILjCT SERVT(:IX Accounting 

a1 . 
b. 

d. 
e .  
f .  
6.  
h .  
i. 

C. 

j. 

Drive  I’ipc: Ilznxnor, Opcrn to r ,  l lclder,  C C C .  Code 

Conductor C.isin;;: 
S u r f a c e  Cas ing:  
In rc rn icd ia t e  Casing: 
P roduc t ion  Cas ing:  
L i u c r  Cas ing:  

Mud Logger: days  a t  s /day .  
W i r e l i n e  L‘ork: 
Tubing ?.lake Up: 
Other :  

Tools, ‘Tongs, Opcr i i to r ,  CrclJs, c t c .  
‘Tools, Tongs, Operator. Crcws, c t c .  

T o o l s ,  ‘Tcriigs, O p c r a t o r ,  Crcws, e t c  
‘Tools, Tongs, Operator, Crcws, e t c .  

Too l s ,  Tongs. O p e r a t o r ,  Crcws, ecc .  

S e t  BP, Storm Ciiokcs, B P V ,  e t c .  
Tongs, Crcws, Computer, e t c .  

16 TOTAL 

il 5 
10 
27 

20 

25 
20 B 112 

PROFESSIOXAL SERVICES 

a.  C o n s u l t a n t :  O f f i c e  Work 
b. Consu l t an t :  \ ! e l l s i t e  S u o e r v i s i o n  

- 

38 

10 

4a 

~~ 

days a t  $ /day .  
days  a t  $ /day .  

D r i l l i n g :  
Completion: 

c. O the r  

TOTAL 02 

EQUIPXENT RENTAL 
a. S u r f a c e  Equipment: 

Desilter days 
days 
days 
days  
days  
days  

A d j .  Choke-- davs  
-~ _ _  _ _  

a t  $ /day .  
a t  $ /day. 
a t  $ /day. 
a t  $ /day .  
a t  $ /day. 
a t  $ /day. 
a t  $ /day .  
a t  $ /day .  

I S t a b ,  e t c . )  

C e n t r i f u g e  
Degasser  
Shaker  
Geolograph 
P i t  Level 

2 - 
4 
13 
6 3  

,-  

Other  days  
Downhole D r i l l i n g  Equipment (DP, DC,  b. 

days a t  $ /day. 

dzys  a t  $ /day .  
c.  

d. O the r  

Cornpletron Equipnents  (BOP, Tubing t o o l s ,  e t c . )  

TOTAL 

ELECTRIC LOGGING 6 PERFORATING 

30 

3 

15 122 

a .  
b. 

d .  
e. 
e. 
g. 
h. 
i. 
j. 

C.  

Log Type I n t e r v a l  
Log Type I n t e r v a l  
LO6 TYPe I n t e r v a l  
Log Type I n t e r v a l  
Cement Bond 
GR/Cor re l a t ion  
S e t  IJL Packe r s  
Pe r f  
Pe r f  
Other  

TOTAL 

10 

n 
75 

10 

125 !J 14 

C O K I N G  SERVTCE 6 AN:$LYSIS 
a .  
b .  SWC: No. Cnrcs ;It $ 
c. Core z lnnlys is  
d .  O t l ~ c r ~  

Conven t iona l  Cure 3rd 1’3rty Charges 
iCore.  

- 
R 

3 

P 15 1 



C0:;'l' ISSTTNATE: Kr.1,:- Frank Godchaux C1 

Toca l  P r o j e c t  

WELL STII~NViTTO!l :;I:RVl CES 

a. Swab Uni t :  days  a t  $ /da1y. 
b .  N i t r o s c n  S e r v i c e  
c. Acidizc 
d .  A c i d i z c  
e. A c i d i z c  
P. F r n c  
g. F r a c  
h. O t h c r  

B Accounting 
Code 

15 

u 
n 14 TOTAL 

TESTING SERVICES 

15 

a. 
b .  

d .  
e. 
f .  
g. 

C .  u DST: No a t  $ D e s  t . 
W i r e l i n e  FT T e s t s :  No a t  $ /Test. 
P r o d u c t i o n  T e s t  Equ ip ren t  & Service 
Cas ing  I n s p e c t i o n  
Tubing I n s p e c t i o n  
Tubing P r e s s u r e  T e s t i n g  
Othe r  

16 

16 TOTAL 16 

DIRECTIONAL DRILLING EXPENSE 

a. D i r e c t i o n a l  Too l s  h S e r v i c e s :  days a t  $-fday 
b. D i r e c t i o n a l  Surveys 
c. O t h e r  

TOTAL 16 

24 
24 

a. 
b. 

d.  
C .  

TOTAL 17 50 

'. SALARIED PERSONNEL 

~ 

b. 
C. 

D TOTAL 12 

FUEL, PObXR, WATER 

12 
12 
12 
18  
18 

- a. Fue l :  
b. Watcr: 
c. Power: 
d. Othcr: - 

49 
R 

30 
28 

TOTAL 115 

D'TIIER IKTi\NGIntE ESP=?= . 
a .  Opera to r  Fee 
b. Landowner Fee 

2 1  
2 1  
19 

75 
25 

B ~~ 

d .  Unanc ic iua t ed  Cos ts  *". 
356 

B 152 



W:I,J-: Frank Godchaux d l  

T o t a l  P r o j e c t  
Accouncing 

Code 
CASTNG, LTWRS,  SKTTTIIG SERVTC1,:S 

D r l v c  Plpc: a .  

b. 

C.  

d. 

e. 

f. 

il F t .  - OD 
Ft .  - OD 

S u r f a c e  Casing: 
23 -- F t .  - OD 

F t .  - OD 
Ft. - OD 

I n t e r m e d i a t e  Casing:  
Ft. - on 

Ft. - OD F t .  - OD 

F t .  - OD 

F t .  - OD 
F t .  - OD 

F t .  - OD 

P roduc t ion  Casing:  

F t .  - OD 

F t .  - OD 
F t .  - OD 

L i n e r  Casing:  

F t .  - OD 

5 12 

Thd // G r  
Thd Il G r  

!I G r  Thd 

- 
__. - 

O t h e r  

TOTAL 11 540 

13 a. Tubing S t r i n g s  Required:  
Ft. OD # G  r- Thd S / E t .  
F t .  OD /l Gr-Thd S / F t .  
F t .  OD (1. Gr-Thd S / F t .  
F t .  OD il Gr Thd $ I F t .  

b. I n t e r n a l  Coat ing:  

79  

c.  O t h e r  

TOTAL 11 79 

DOLWHOLE EqUIPMEhT 
. a. P a c k e r s  

b. N i p p l e s  
c. Flow Cplgs.  
d. Blast Joints 
e. O t h e r  

TOTAL 3 11 

WELLHEAD EQUIPMENT 
a .  Bradenhead: ( in-WP BTM) (-in-IJP TOP) 
b. Casinghead: (-in-VP BTH) (-in-!JP TOP) 
c. Casinghead: (-in-W Bn!) (-in-lJ" TOP) 
d .  Tubinghead: (Zin-iJP BRl) (-in-lP TOP) 
e. Casing 6 Tubing Hangers 
f .  Xmas Trce :  S i n g l c  Dual T r i p l e  

No. Valves w i t h  \Jp 

i5  

60 
45 

11 120 

g. Other  

TOTAL 

D 

153 



TlkXIMC COST ESTIHATE: ~ L L :  Frank Godchaux #1 

T o t a l  P r o j e c r  
Accounting 

SURFACE EQUIPMENT 6 PRESSURE VESSELS Code 

a.  
b .  

d. 
e .  
f .  
g. 
h. 

C. 

1. 

j .  
k. 

S e p a r a t o r s :  
Tanks : 
F i l t e r s :  
Meters  : 
Pumps: 
Compressors : 
Dead Weight Tester: 
Sc rubbe r s :  
Dehydra to r s :  
Gas Coole r s :  
Water Coole r s :  

10 
2 
4 

- 

0 
0 

TOTAL 24 19 

Q PIPING, FITTINGS, FLANGES 

a: P i t  L ines  
b.  K i l l  Line 
C. K i l l  Line 
d. Flange 
e. 
f. 

10 
2 

1 
2 

24 15 8 TOTAL 

FOUNDATIONS 

10 
20 
5 
I 

36 2 4  

a. Crews 
b: Board Road 
C.  Tnrarinn 
d. S igns  
e. 

TOTAL 

WIXELINE SERVICE 

5 3  n. 1 Unit 
b. 
C. 

TOTAL 24  53 

U CHEMICAL INHIBITOR COSTS 

a.  
b. 
C.  

3 

13 
Chemical 
S e r v i c e  
u of He 

~ 

12 11 TOTAL 

U 
a .  
b. 
C .  

18 
36 

3 

Superv i so r  
4 Tes- 
S u s i s t a n c e  

TOTAL 24 57  

E 



TESTING COST ESTIMATE: WELL: Frank Godchaux #1 
T o t a l  P r o j e c t  0 LIGHTING, POWER, LIVING FACILITIES Accounting 

Code 

a. L iv ing  Q u a r t e r s ,  etc. 10 
b. Water 3 

TOTAL 18 2 3  
10 - c. u 

u TRANSPORTATION 

11 a. Day Rate 
b. E x t r a  H a u l i n e  10 

21 17 TOT& 

SUPERVISION 

a. 3 Men 
b. S l t s i s tanpe  

TOTAL 

CONTRACT S M L I N G  & ANALYSIS 

u I &  
~ 

cr 

18 02 

24  8 80 

OTHER TESTING COSTS 

a. 
b. 

d .  

f .  
g. 
h.  
i. . j .  
k. 
1. 
rn. 

C. 

e .  

Sand De tec to r  
Choke 

0 Swaco Choke 
Recondi t ion inp  10 

8 
TOTAL 24  

20 

1 7  

20 

37 

113 

OUTS I DE CONSULTANTS 

UNANTICIPATED TESTING COSTS 

SOC FIXED FEES 

2,959,000 GRAND TOTAL 

F 155 



EATON OPERATING COMPANY, I N C .  
DETAILE3 COST ESTI.UTE 

Cost t o  Compslete T e s t  Well 
( 4  pages) w Accounting 

Code 
Comp lcecd 
Wcll Cust 

DR 11.1. I NC EXPENSE 

Li a .  
b .  

d .  
e .  
f .  
6 .  
h .  
i. 

C .  

j. 

25 

-2ao 

225 

."love In 6 Move Out 

days  a t  S /day. D r i l l i n g  DlJ w UP: 

T e s t i n g  DM w DP: days  a t  $ /day .  

Completion DlJ w DP: JOYS at S /day .  
Completion DIJ vo DP: day3 a t  S /day .  
Complerion Rig 25 days  a t  $8,000 /day .  
O the r  

Foo t age : Et. 3t $ i F t .  

D r i l l i n g  1JI.J wo DP: days  a t  $ /day  . 
T c s c i n g  DIJ w davs at S /clay. U 

TOTAL 10 

' LOCATIOX LYPESEE 

a. P e r m i t s  
b. Survevar 

1 

. 60 

10 
10 

,- ~- 

c. Build Road h Locn S h e l l s  and board r e n t a l  
d. Dredging, 
e. Damages 
E. Clean Up P r i o r  t o  moving in .  
g. Other  R Q l b S f B b O U t  Crew9 

TOTAL Q 
09 81 

?ED 6 COPIPLETION FLUID EXPENSE 

a. Nud, Chemicals ,  O i l  
b .  Mud Eng inee r  days  a t  $ /day .  
c. Complet ion F l u i d  
d. O t h e r  T r a n s p o r t a t i o n  and s t o r a g e  

40 

TOTAL 12 45 

0 BITS - DRILLI>!G & COEIPLETIOX ~ 

a. No. 2 - 6-314'' S i t e  a t  $ 500 each. 
b. NO. - S i z e  a t  S each .  
C. No. - S i z e  a t  $ each .  
d. NO. - S i z e  a t  $ each .  

S i z e  a t  $ each .  e. No. ' - 
f .  O the r  

TOTAL 

1 u 
li 12 1 

CPIENTINC SERVICE 6 EOU? P?!ENT -- Ccmcnt - S e r v i c e  Float :a. Cent  6 Scratch 0 a.  
b. 

d .  

f .  
S. 
11. 

i. 

C. 

C.  

G 

40 

30 

13 

u 156 



COST EST1:LZTE: \;]:LL: Frank Godchaux #1 
Completion Cost 

Accounting 
Code 

C0::'I'tLICT SLRVTIXS 

a. Drive  I ' ipe:  Ilznmcr, O p e r a t o r ,  i lcldcr.  ~ C C .  
b. ConducLor Cas ing:  'Tools, 'l'onG'. , Opcr:;tor, Crews, ecc .  
c .  S u r f a c e  Cas ing:  'l'ools, l ' on rp ,  L'pcrrrtor,  Crews, c t c .  
d. Inecrnicdiatc C.ising: Tools, Totrgs, O p c r ~ t o r ,  Crews, c c c  
e. P roduc t ion  Cas ing:  'Tools, 'Tongs, Operator', Crcws, e t c .  
f .  Liner Casing:  Tools, Tongs, O p e r a t o r ,  Crews, e t c .  

10 

Q g. Pfud Logger: days aK $ /day .  
h. Wfrelinc Nouk: Sec BF, Stcrrm ChoI:es, B Y V ,  e t c .  
i. Tubing Hoke Up: T o n g s ,  Crews, Compuccr, ctc.  
j .  Other :  Casing p res su re  t e s t  

10 

I U  
I n  Q Casing torque  t u r n  

16 TOTAL 

u PROFZSSI0i:AL SERVICES 

a.  Consu l t an t :  O f f i c e  Work 
b.  Consu l t an t :  K e l l s i t e  S u p e r v i s i o n  
. D r i l l i n g :  days  a t  $ /day .  

Completion: 3 men 30 days  a t  $ 660 /day. 
c .  Other  3 men a t  $50/day food and t r a v e l  

20 
5 

TOTAL 02 25 

EQUIPXENT RENTAL 
a.  S u r f a c e  Equipmect: 

Desilter days a t  $ /day .  
days  a t  $ /day .  C e n t r i f u g e  

Degasser  days  a t  $ /day .  
Shaker days  a t  $ /day. 
Geo l o g r  ap h 25 days a t  S-ldav. 

25 days a t  S 150 /day. P i t  Leve l  
Adj. Choke 2 5  days  a t  $ 80 

b. Dovphole D r i l l i n g  Equipment (DP, DC, S t a b ,  e t c . )  . 
/day .  

O the r  2 5  days a t  $ 300 /day .  

R 
1 
4 
2 
8 

63 25 days  a t  S 2,500 /day. 

25 days a t  S 1,000 /day .  
c. Completion Equipments(EOP, Tubing t o o l s ,  e t c . )  

d. Other  
25 

TOTAL 15 103 

I ELECTRIC L O G G I N G  6 PERFORATING 

a .  
b. 

d .  
e. 
E. 
g. 
h.  

C .  

Log Type Ineerval 
Log Type I n t e r v a l  
Log Type I n  t e N a 1 
Log Type I n t e r v a l  
Cement Bond 
GR/Cor re l a t ion  
Set \E. Packers  
Pe r f  

0 
10 

60 

10 

90 

i. Per f  
j .  Other  Casing Ca l ipe r  

TOTAL 14 

C @ R I N G  SERVTCE h ilN,\LYSIS 

a.  Conven t iona l  C u r e  3rd I'rrrry Charges 
b .  SIJC: No. Cores at $ /Core. 
c.  Core Analysis 

5 
~- 

157 
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CO.'iT ESTTHAl'B: mj,i.:- Frank Codchaux #I 
Completion Cost 

b. N i t rogen  S c r v i c c  
c.  Ac id izc  
d.  Ac id izc  
e. Acidlzc 
f .  F rac  
g. Frat 
h. O the r  

TOTAL 

TESTING SERVICES 

a. DST: No a t  s /Test. 
b. W i r e l i n e  FT T e s t s :  No a t  $ / T e s t .  
c .  P r o d u c t i o n  Test Eauipmenc h S e r v i c e  
d .  Casing  I n s p e c t i o n  
e. Tubing I n s p e c t i o n  
f .  Tubing P r e s s u r e  T e s t i n g  
g.  Other  

TOTAL 

DIRECTIONAL DRILLIWG EXTEXSE 

a. D i r e c r i o r . a l  Tools b S e r v i c e s :  days a t  $-/day 
b. D i r e c t i o n a l  Surveys 
c. Othe r  

TOTAL 

TPAVSPORTATION 

a. 500 x 25 
b. S o e c i a l  h a u l i n g  

d .  
C. 

TOTAL 

' . SALARIED PERSOmEL 

a .  
b .  
C. 

TOTAL 

FUEL, POWER, WATER 

- a. Fuel:>OOO x 25 x 1.10 
b. Uatcr: D r i l l i n g  and d r i n k i n g  
C. Power: Genera tor  r e n t a l  

d .  Other :  Telephone, t r a i l e r s ,  s e p t i c  tanks  - 
TOTAL 

OTIlER TXT,lNGlBl.E E S l ' z S s  
*I . Opera to r  Fee 
b. Landowner Fee 
C. Insu rance  
(1. Unan t i c ipa t ed  C o s t s  

14 

16 10 

16 

13. 
10 

17 23 

12 

12 
12 
12 
18 
18 

2 1  
2 1  
19 

5 
20 
?I \  

15 
25 
30 

158 
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COST I.bTl?M?'ii: 

U 
Idl.:I.L: Frank Godchaw #l 

Completion Cost  
Account ing 

Code a. 

b. 

C .  

d. 

e. 

f .  

Drivc I ' ipc:  

U $ I F t .  
s- I F t .  

F t .  - OD 
F t .  - OD 

S u r f a c c  Casing:  
F t .  - OD 
F t .  ___ OD 
F t .  - OD 

I n t e r m c d i a t c  Casing:  I 
F t .  - OD 
F t .  - OD 
Ft .  - O D  
F t .  - OD 

Produc t ion  Casing:  
12500 F t .  %OD 
3200 F t .  L O D  

500 Ft .  %OD 
Ft .  - OD 

Liner Casing: 

375 

D a6 
1 1  

/ F t .  ;- /FC. $Z / F t .  Gi L 

D 477 TOTAL 11 

TUBZXG 

a .  

b. 

u Tubing S t r i n g s  Required:  
16.000 F t .  2-3/800 4.70 N80 Gram Thd S 4.89 / E t .  

F t .  OD Gr Thd $- / F t .  
F t .  OD !I Gr Thd. $ Et. 
F t .  OD 11 Gr-Thd $ / E t .  

I n t e r n a l  Coat ing:  
. .  

11 

79 

k3 c. O t h e r  

79 TOTAL 

DOWNHOLE EQUIPNEST 
. a. P a c k e r s  

b. Nipp les  
c .  Flov Cplgs.  
d .  B l a s t  Joints 
e. O t h e r  MSC. 3 

11 TOTAL 3 

0 WELLHEAD EQUIPHENT ' 
a.  
b.  

d .  
e .  
f .  

C .  

Bradenhead: ( in-IJP i3TW (-in-\P TOP) 
Casinghead: (-in-VP B E f )  (-in-KP TOP) 
Casinghead: (-in-IQ 3nl) ( - i n i , ' P  TOP) 
Tubinghead: (1 in -W BRl) (-1n-I;F TOP) 
Casing 6 Tubing Hangcrs 
Xmas Trce:  S i n g l c  

Oehcr Flow Looas 

D u d  T r i p l e  
No. Valves w i t h  IJP 

ill 
gcrs 

1- T r i p l e  
IJP t h  - 

Flow Looas u 60 
1l-I 

0 TOTAL 115 11 

SUBTOTAL $1,738,000 

P 
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Q EATON OPERATISC COXTANY, INC. 
3ETAILED COST ESTIMATE 

U LEASI:: 5 l..ELL Frank Godchaux #I i)ATE 6/12/81 nv D.W. G a r r e t t  

~~ - 

Est imated  c o s t  t o  D r i l l  and 
Complete Disposa l  Well ( 4  pages).  

DRI1.I. INC EXPENSE 

Completed 
l Jc l l  C u s t  -- 

Accounting 
Code 

a .  
b .  

d .  
e. 
E .  
0 -  
h .  
i. 

C. 

i -  

I.!OVC 111 & MOVC Oat .j d-& 4500 - 
a t  
3t 
a t  
a t  

a t  
a t  

23 

B 1 2 0 0  t sg c : E t .  3 t  $2 
D r i l l i n g  DW w UP: days 
D r i l l i n g  rJW wo DP: days 
T e s t i n g  DGI w DP: days 

- / F t .  
$ /day. 
s /day. 
$ /day .  
$ /day .  ;-- /day .  

/day .  
$ 4500 /day .  

~~ ~ 

T e s t i n g  DIJ w d a v s  

Completion DIJ vo DP: d a y s  
Completion Rig 12 days 

Completion DIJ v DP: days  

n r h a r  
54 

TOTAL 10 77 

Q LOCATION EXPENSE 
a .  
b .  

d .  
e. 
E. 
g. 

C. 

1 P e r m i t s  
Surireyor 
Bui ld  Road h Locn 
Dredging 
Damages 
Clean  Up 
n r h e r  

3 
20 

R 09 TOTAL 24 

?IUD 6 COKPLETION FLUID EXPENSE 

a .  Mud, Chemica ls ,  O i l  
b .  Mud Engineer  days  a t  S /day .  
c. Completion P l u i d  
d .  Other 

16 

TOTAL 12 16 

i R BITS - DRILLI?!C 6 COKI'LETION 

each .  a .  No. 1 - 12-1 /4  S i z e  a t  $ 1000 
b. No. 2 - a-3/4 S i z e  a t  $ 700 each .  

S i z e  a t  $ each .  
d .  No. S i z e  a t  $ each .  
e .  No. - S i z e  a t  $ each .  
f .  Other  

C.  NO. - - 
-* 

TOTAL 

P 
12 

CEYENTII4G SERVICE 6 EQU! PL!EYT 
Ccmcnt S e r v i c e  F l o a t  Eq. Cent 6 S c r a t c h  -- 

Conrl a. 
b.  

d. 

E. 
S .  
11. 

i. 

C. 

C .  

n -- - 
Surf 5500 Loo0 lson 5nn 

0 1ooo 
I n t e r  
P rod .  9000 1500 100 
Liner 
Ocher 
Squeczc l lork 
l'fi'i Char[;cs 8 

13 

K 

P 160 



COST EST1:LZTE: \~I:LL: Frank Godchaux #1 

Disposa l  Well D r i l l i n g  

Accounting 
rnrlp 

3. 
b. 

d. 
e. 
f .  
6. 
h.  
i. 
1. 

C. 

-I-- 

Drive  P i p e :  Ilr,nimar, c lpc ra to r ,  I k l d e r ,  c t c .  
Conductor Cas ing:  'Pools, 'I'ongs, Opcrator,  Crcvs, e t c .  
S U K ~ ~ C C  CasinC: ' J 'uo ls ,  Tongs ,  operator, Crews, c t c .  
1n tcrn ied i ; l t c  C.ising: Tool s ,  'Tocigs, O p e r a t o r ,  Crcws , e t c  
P roduc t ion  Cas ing:  'Tools, 'Tongs, O p e r a t o r ,  Crcws, e t c .  
L i n e r  Casing: Too l s ,  Tongs, O p c r a t o r ,  Crcws, e t c .  
Mud Logger: days  a t  $ /day. 
Wi re l ine  Pork:  S C C  BF, Storm Chol:cs, DPV, e tc .  
Tubing Make Up: Tcngs ,  C r e w s ,  Compuccr, etc.  

i 5 

7 

Q 
TOTAL 16 

02 

15 

14 

17 

* -  \ 

PROFESSI0;:AL SERVICES 

a. Consu l t an t :  Office 4!0rk 
b . Cons u 1 t a n  t : I,'c 11s i t e S u p  e r v i s  i on 

D r i l l i n g :  3 men 16 days  a t  $ 660 /day. 
Completion: days  a t  $ /day .  

C. Other  3 men a t  $50/dav food and t r a v e l  

11 

TOTAL 

EQUIPXENT RENTAL 

14 

a. S u r f a c s  Equipment: 
Desilter days 
C e n t r i f u g e  
Degasser  
Shaker  
Geolograph- 
P i t  Level- 
Adj. Choke 
Other- 

Downhole Dri 

a t  S /day .  
a t  $ /day. 
a t  $ / d t y  . 
a t  $ /day .  

f day. a c  $ 30 
a t  $ 150 /day. 
a t  $ SO /day. 
a t  $ 300 / d a y .  

days a t  $ /day .  
- . .  S t a b ,  e t c . )  

Cornoletion Eauiuaents (B0P.  Tubing tools, e t c . )  

days 
days  
days 

16 days  
16 days  
16 days  
70 days  

. l l i n g  EquipEent (DP , DC,  

I 
3 
1 

b. 

C .  

d. 
2 

. .  . .  
4 days  a t  $ 500 /day. 

Other  Q 
TOTAL n ELECTRIC LOGGING & PERFORATING 

a. Log Type IND-GR-DEN-CAL I n t e r v a l  4600-1500 
b. Log Type I n t e r v a l  
c. Log Type I n t e r v a l  
d. Log Type I n t e r v a l  
e. Cemenc Bond 4600-1500 
E. GR/Corre lac ion  
g. Set IJL Packe r s  
h. Pe r f  F 
i. P e r f  
j .  Other  

10 P 
Y 15 

~- 

35 0 TOTAL 

CORING SERVTCE & ANiILYSTS 

Conven t iona l  Core 3rd I'Jrry Charges 
swc: XO.  C@TcS c l t  $ /Core .  
Core Ana lys i s  

- 0tirar.- 

'rn-s,u. 14 
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\.i~r,i,: Frank Godchaw t l  
Disposa l  Well D r i l l i n g  B Accounting 

Code WELL STT!fUIJ~'TTOll - :;l:RVl CES 

a. Swab U n i t :  days  a t  $ / day .  
b. Nitrogen S e r v i c e  
c. A c i d i z c  
d .  A c l d i z e  
e .  A c i d l t c  
E .  F rnc  
g. F r a c  
h. O the r  

D 
P 
u TOTAL 14 15 

TESTTNG SERVICES 

u a. DST: No a t  $ / T e s t .  
b. W i r e l i n e  FT T e s t s :  Ho 3 t  $ / T e s t .  
c. P r o d u c t i o n  T e s t  Eauiprcent 6 S e r v i c e  
d. Cas ing  I n s p e c t i o n  l.OO/Ft 
e, Tubing I n s p e c t i o n  
f .  Tubing P r e s s u r e  Tes t ing  
g. Other  

16 TOTAL. 6 

DIRECTIONAL DRILLING EXPE?!SE 

a .  D i r e c t i o n a l  Tools  h S e r v i c e s :  days  a t  $-/day 
b.  D i r e c t i o n a l  Surveys 
c. O the r  w 1 

0 TOTAL 16 1 

a. Casing 
b. Vacuum Trucks 
c. Misc. Equip t .  
d .  

6 
1 

17 

12 

12 
12 
12 
18 
18 

2 1  
2 1  
19 

TOTAL 12 

e SALARIED PERSONNEL 

a .  
b.  
C. 

P TOTAL 

D FUEL, POWER, WATER 

a. Fue l :  1000 X 14 X 1.10 
b. Natcr :  Drinking 
c.  Power: Genera tors  
d. Other: Telephones,  T r a i l e r s ,  S e p t i c  Tanks 

16 
2 

10 
15 0 

TOTAL 

Gi OTllER TKTANCID1.E EXPENSES 
n. Ope r a t  o r  Fee 
b. Landowner FPP 
C.  I n su rance  
(1 .  Unant ic iDated  Cos ts  

-0- - -  

P J 

3 7  

12 
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COST KSTIPIATE: \XI.L: Frank Godchaux #I 
Disposa l  Well D r i l l i n g  

R 
P 
P 

Q 

CAS Ti lG,  I. T P:lLR&T ETTTIIG S LRVT CllS Accounting 
a. Drivc  t’ipc: Code 

100 F t .  Gr-Thd S 2 6  / F t .  3 
Fe. -::: - /I - Gr Thd $ / F t .  

b.  S u r f a c e  Casing:  
23 -- 1500 F t .  -OD 36 # K - 5 5  GtT6C Tlid S 15 /Ft. 

F t .  OD 4 Gr-Tiid $ / F t .  
F t .  -OD /I Cr-Thd $ /Ft. 

Ft .  O D  - B C r  Thd S IFt. 
F t .  O D  !\ Gr Thd $ / F t .  

C Cr Tlid S /Ft. 

c.  I n t e r m c d i a t c  Casing:  

F t .  OD 
Ft .  OD Gr- Thd S / F t .  

d. P r o d u c t i o n  Casing:  
4600 Ft .  &OD 15.5 /\ K-55 GrLT6CThd $ 8 / F t .  

/ F t  . F t .  OD 11 Gr Thd S 
F t .  OD # Gr-Thd S /Ft. 
F t .  OD 8 G r - , T h d  S I F t .  

e. L i n e r  Casing:  
/ F t .  
I F r .  

C G r T h Z  $ I F t .  

F t .  O D  - Gr Thd S 
Ft.  OD i\ Gr Thd S 
F t .  O D  

f .  O t h e r  

TOBING 

a. 

ci . b. 
C .  

0 
P 

D 

Tubing S t r i n g s  Required:  
Thd $ / F t .  F t .  OD # Gr- 

!! Thd $ i F t  . F t .  OD G1:- 
Thd S E t .  F t .  OD 1; Gr 

Et. Ft .  OD I/ G r  Thd S 
I n t e r n a l  Coat ing:  
other 

TOTAL 

DO!BiHOLE EQUIPHENT 
a. P a c k e r s  
b. N ipp le s  
c. F l o w  Cplgs. 
d. Blast  J o i n t s  
e. O t h e r  

TOTAL 

WELLHEAD EQUIPMENT ’ 
a. Bradenhead: ( in-W BTN) (-in-IJP TOP) 
b. Casinghead: (-in-W BTX) ( - i n W P  TOP) 
c. Casinghead: (=in- 1.P BTN) (-in-LiT TOP) 
d.  Tubinghead: (-in- I J P  BTN) (-1n-m TOP) 
e. Casing 6 Tubing Hangers 
f .  Xmas Trce: S i n g l e  D u d  T r i p l e  

NO. Vnlvcs  w i t h  IVT 
g. Other  ~e~- 

TOTAL 

N 

37 

63  

11 

11 

5 11 

SUBTOTAL $406,000 
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T&TING COST ESTXWTE: WELL: Frank Godchaux #1 

T e s t i n g  ' Ac c nun t i n g  ( 2  pages)  

SURFACE EQUIPMENT 6 PRESSURE VESSELS Code 

' a.  
b .  

d. 
e .  
f .  
g. 
h. 
i. 

k. 

C .  

j. 

S e p a r a t o r s :  ' DOE Equipment 
Tanks : 2-100 Bbl C a l i b r a t i o n  Tanks @ $40 
F i l t e r s :  
Meters:  4 Howco LCD Readouts @ $60 
Pumps: Meter C a l i b r a t i o n  Pumo @ $150 
Compressors:  
Dead Weight T e s t e r :  Manifold @ $35 
Scrubbe r s :  
Dehydrators :  
Gas Coo le r s :  
Water Coolers: 

1-13 T-ck Flush ia 335/day 

Ins t rumen t  a i r  S U p O l Y  @ $35 
,4 
1 
1 0 

u 
TOTAL 19 2 4  

n PIPING, FITTINGS, FLrWkES 

a: P i t  l i n e s  @ $480 
b. we 0 $100 
c. T u b i n e l L  i n e  la $100 
d. 10,000 ps i f l a n g e  @ $20 
e. 
5 

10 
2 

TOTAL 2 4  15 

FOUNDATIONS 

a. Roustabout Crews 
b.  Board road upkeep and rental 
C. Other  l o c a t i o n  c O S t S  

10 
70 

a. Siq-,s 
e. 

I 
~ 

24 36 TOTAL. 

WIRELINE SERVICE 

1.  1 Unit  @ $2500/day 
b .  

53 

TOTAL 24 53 

a CHEMICAL INHIBITOR COSTS 

a. S c a l e  Chemical 
b. S e r r i c e  Cost 
C. U n i v e r s i t v  of Houston Costs 

TOTAL 

3 
3 
5 a 

12 11 

ff LABOR - 
18 a .  Superv i so r  @ $840 

b. 4 T e s t e r s  63 $1680 36 
3 

24 5 7  

R 
0 
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D 
U 

TESTING COST ESTIMATE: WELL: Frank Godchaux #l 
T e s t i n g  

Accounting 
Code LIGHTING, POWER, L I V I N G  FACILITIES 

a. Living  Q u a r t e r s ,  t e l ephone ,  e t c .  
b. Water 
c. a t L i e h t s  

TOTAL 

I U  

3 
10 
^ ^  B 18 

TRANSPORTATION B 11 a. $SOO/day 
b.  Ex t r a  Hauling 10 

TOTAL 17  21 

SUPERVISION 

14 a. 3 men @ $660 
b. 3 men @ S50 each l i v i n g  and t r a v e l  

TOTAL 02 

24 CONTRACT SAMPLING 6 ANALYSIS 80 

OTHER TESTING COSTS 

a. Sand d e t e c t o r  @ $70 
b .  Flow Line aypass  Choke @ $105 
C.  P i l o t  l i e h t  f o r  f l a r e  C_a $30 
d .  Swaco choke f o r  cas inn  @ $20 
e .  Recondi t ion inn  e m e n s e  

2 

1 

8 r .  
g. 
h. 
2 .  

j. 
k. 
1. 
m. 

Q 17 24  

20 

TOTAL 

OUTSIDE CONSULTANTS 

UNANTICIPATED TESTING COSTS (10%) 

EOC FIXED FEES 

20 

37 

P 
$407.000 SUBTOTAL u 

a 
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EATON OPERATING COMPANY, I N C .  
DETAILED COST ESTIMATE 

U 

R 
a 

D 

Q 

P 

LEASI: s LXLL Frank Godchaux #I  

L O C l l T l  011 Vetmil ion P a r i s h .  LA. 
FIELD Live Oak 

--------- r':?osi'l:c'r- WOO Tpst Well 

Estimated Cost t o  Plug and 
Abandon Test Well ( 3  pages)  

DR 11.1. TNG LXXP E X E  

Accounting Comp leccd 
Code k l l  c u s t  

a .  
b .  

d .  
e. 
E .  
6 .  
h.  
i. 
j. ~- 

C. 

TOTAL, 

Plovc I n  & Move o u t  
/Pt. Footage:  E t .  a t  s 

D r i l l i n g  D1.I w UP: 

T e s t i n g  D U  w DP: 

/day .  d a y s  a t  s 
/day .  days  a t  $ 
/day. d a y s  a t  s 

dnvs a t  $ /day .  
d a y s  a t  $' /day .  

/day. dayz  a r  $ 
10- days  a t  $-/day. 

D r i l l i n g  DGI wo DP: 

Testing DW w 
Completicn DIJ v DP: 
Colnpletion DIJ wa DP: 
Completion Rig 
Othe r  

LOCATTON EXPEXEE 

a .  P e r m i t s  
b. Surveyor  
C. Bui ld  R03d & Locn 
d. Dredging 
e. Damages 
f .  Clean Up 
g. O t h e r  

TOTAL. 

?!VD h COXPLETION FLUID EXPENSE 

a. Hud, Chcmicals ,  O i l  

b .  Mud Eng inee r  days  a t  $ /day .  c .  Completion r l u a d  
d. O t h e r  

TOTAL 

3ITS - DRILLING 6 COEPLETTON 

5 .  

b. 

d. 
e .  
f .  

C. 

No. - S i z e  a t  $ each .  
No. - S i z e  a t  S each .  
NO. - S i z e  a t  S each .  
No. - S i z e  a t  $ each .  
NO. ' - S i z e  a t  $ each .  
O the r  

TOTAL 

5 .  

b.  

d. 

f .  
6 .  
11. 

i .  

C. 

e.  

Q 

CE\!ESTIKC SERVICE C. EOU! P?!EN'T -- Cement - S c r v i c c  Float icq. Cent 6 S c r a t c h  
Cond. 

09 

25 

70 

~ 

50 

50 

15 

12 15 

12 

13 

30 

30 
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K E ~ ~ L :  Frank Godchaw #I 
?&A of  T e s t  Well 

Accounting 
Code C0::I'ILZCT SI:I?Vl CIS- 

a .  Drivc  I'lpri: Il.;ntmcr, O p e r a t o r ,  Llcldcr,  C C C .  

b. Conductor Cas ing:  'Tools, 'Tongs, Opcrztor, C X I J S ,  ecc.  D C. 
d. 
e. 
f .  
6. 
h. 
i. 
1. 

S u r f a c c  Cas ing:  'Tools, Tongs, Opcru ro r ,  Crcws, c t c .  
In t c r rucd ia t c  C . i s i n g :  Tools, 'Tuiigs, Operator, Crews, e c c  
Produc t ion  Casing: 'Cools, Tongs, Upcruror ,  Crcws, c t c .  
L i n e r  Cas ing:  Tools ,  Tones. Operator, CL-CVJS, c t c .  
Piud Logger: days a t  $ /day .  
Wirclirir? Vork: S c t  BP ,  Storm Choi:cs, DPV, e t c .  
Tubing Make Up: TonCs, Crcws, Cornputcr, e t c .  
Other :  Casing Lay Down Se rv ice  

10 
I n  

10 

15 
10 

TOTAL 16 55 

PROFESSIONAL SERVICES 
a .  Consu l t an t :  Office Work 
b.  Consu l t an t :  l lellsite S u p e r v i s i o n  
. D r i l l i n g :  0 days  a t  $ 660 /day .  

Completion: days  a t  $ /day .  
C. Other  3 men a t  $50/dav each food and t r a v e l  

7 

2 

Q TOTAL 02 9 

EQUIPHENT RE1TA-L 
a .  S u r f a c a  Equipment: 

D c s i l t e r  days a t  $ /day .  
C e n t r i f u g e  days  a t  $ /day .  
3 e g a s s c r  days  a t  $ /day. 
Shaker  days  a t  $ /day .  
Geolograph days  a t  $ /day. 
P i t  Level days a t  $ /day. 
Adj.  Choke days  a t  $ /day .  
Other  10 days  a t  $ 200 /day .  

days a t  $ /day. 
b .  Downhole D r i l l i n g  Equipnenc (EP, DC, S t a b ,  e tc . )  

c. Completion Equipznents(EO?, Tubing tools, e t c . )  

d .  Other  10 300 
10 days  a t  $ 200 /day .  

B 
2 

3 
3 

TOTAL 15 8 u ELECTRIC LOGGING & PERFORATING 

a .  
b. 

d .  
e. 
f .  
g*  
h. 

C.  

J *, 

LOP Type I n t e r v a l  
Log Type I n t e r v a l  
Log Type I n t e r v a l  
Log Type I n t e r v a l  
Cement Bond 
GR/Corre la t ion  
Set VL Packe r s  

D 
c3 Per f  

"*-C 

1. Other  u TOTAL 14 

R CORING SERVICE & iIN/*LYSIS 
a. Conven t iona l  Cure 3 r d  P a r r y  Chnry,cs 
b.  swc: !:o. Cores a t  5 /Core .  
c. Core Ana lys i s  u 

14 

R 
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COST ESTTMkl’E: CIET.1,:- Frank Godchaux i)L 

P&A of T e s t  Well 

\ELL STIFfUUIT10:I SKRVTCES 

a. Swab Uni t :  days a t  $ /day .  
b.  N i t r o s c n  S e r v i c c  
c. A c i d i z c  
d .  A c i d i z c  
e. A c i d l z e  

u Accounting 
Code 

D 
f .  F r a c  
g. F r n c  
h. O t h e r  

TOTN. u 14 

TESTING SERVICES 

a. 
b .  

d.  
e. 
f .  
g. 

C. 

DST: No a t  $ /Tesc .  
W i r e l i n e  FT T e s t s :  No It $ /Tcsc. 
P r o d u c t i o n  T e s t  Equipment & S e r i i c e  
Cas ing  I n s p e c t i o n  

B 
Tubing  I n s p e c t i o n  
Tubing P r e s s u r e  T e s t i n g  
Other 21 

TOTAL 16 0 
DIRECTIOXAL DRILLING EXFEEISE 

a. D i r e c t i c n a l  Too l s  h S e r v i c e s :  days a t  $-/day 
b. D i r e c t i o n a l  Su r reys  
c. O t h e r  Q 

TOTAL 16 

TXANSPORTATION 

a. S5001dav 
b .  xaui t o  s t o r a e e  
C. 
d .  

5 
10 

0 17 TOTAL 1 5  

u SALARIED PERSONNEL 

a. 
b.  

TOTAL 12 

12 
12 
12 
18 
18 

FUEL, POWER, I?ATER 

a. Fuel: S 5 00 1 dav 
b.  Glatcr: 
c. Power: 
d .  Other :  - 

TOTAL 

1 

a 
9 

OTIIER TliTANCInl-E L S l ’ x S x  
3 .  Opera to r  Fee 
b. Landowner Fee 
C .  Insu rance  
d .  U n a n t i c i o a t e d  Cos ts  

21 
21 
19 

-0- 
-n- o -0- 
26 

$287,000 SUBTOTAL 
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EATON O P E U T I N C  COWANY, INC.  
DETAILED COST SSTI.WTE 

Est imated Cost t o  Plug  and 
Abandon Disposa l  Well ( 1  page) Account ing Complcccd 

Code Well C u s t  

DRII,I.INC EXPENSE 

a. 
b. 

d. 
e. 
E. 
6 .  
h.  
i. 
j .  

C .  w Plove I n  6 Move Out 
Fo 0 t 3 ge : E t .  a t  $ IFc. 
D r i l l i n g  DIJ w UP: days  a t  .$ /day. 

T e s t i n g  DI.J w DP: days  a t  $ /day .  
Tcscing DIJ w dnvs a t  $ /day .  
Completion DW w DP: Jays a t  $ /day. 
Completion DIJ wo  DP: days  a t  S /day. 
Completion Rig days  a t  $ /day. 
O the r  

D r i l l i n g  DW wo DP: days  at .$ /day. 

- - J UP: days  a t  .$ /day. - days  at .$ /day. D r i l l i n g  DW wo DP: - days  a t  $ /day .  - dnvs a t  $ /day .  
- Jays a t  $ /day. - days  a t  S /day. 

days  a t  $ /day. 

TOTAL. 10 

0 LOCATTON ZYPESSE 

a .  P e r m i t s  
b. Surveyor  
c. Bui ld  Road 6 Loc i  
d. Dredging 
e. Damages 
f .  Clean Up 
g. O t h e r  

R 
2 

63 TOTAL 09 

!!UD h COXPLETION FLUID EXPLXSE 

a. Mud, Chemicals ,  O i l  
b .  Mud Eng inee r  days  a t  $ /day .  
c. Completion r l u i d  
d .  Other  

TOTAL 12 a BITS - DRILLE!G 6 COEFLETION 

a. NO. - S i z e  a t  $ each ,  
b. No. - S i z e  a t  S each .  
c. No. - S i z e  a t  $ each .  

S ize  a t  $ each .  
e. No. ' - S i z e  a t  $ each .  
f. Other  

d. NO. - 

12 TOTAL 

CEYESTIKC SERVICE & E@UIPF!Eh'T n Ccmcnt Se rv ice  -- 
Cond. 
Sur f  
I n t c r  
P r o d .  
L i n c r  

F l o a t  La.  

-- 

a. 
b.  

d. 
C .  

C .  

r .  
S. 
II .  

A. 

T 

Cent  6 S c r a t c h  

D 13 

SUBTOTAL D 8 
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0 
i)>,iT. 6/19/81 DY-D_.EW_ G a r r e t t  
I!! J . i i C A ' i L  D ~ V l X f J f ' ~ l l ~ l < T  
J..C:!I x VAT LR- 
T.D. 16 

-_-_- JXASE L I Z L L  Frank Godchaux No. I 
1*;~05l'I:CI'~ WOO Tes t  Well 
LoCA'I'10:I Vermilion P a r i s h ,  LA 
FIELU Live Oak . 

- -------. 

COHI'I. ZONES One ,000'- 

u Opt iona l  Test 

DRI 1.1. Th'C EXPCXSE 

Account ing  Compl c t c d  
Code Wcll Cust  

a .  I4ovc In 6 Move O x t  
b. 

d. 
e .. 
E. 
s. 
h. 
I .  

C .  

j. 

10 
Et.  Fo 0 e '7 gc : f t .  a t  s 

D r i l l i n g  DW v UP: /day. 
days a t  $p /day. 
~- /day .  - d a y s  a t  $ /day. 

/day. - /day. - /day. 

days  a t  s 
- 

L' - -  G)2 a t  $ - P D r i l l i n f i  JJEI vo DP: 
T e s t i n g  DW v DP: days  a t  S 
T e s t i n g  DIJ v 
Completion DlJ i. DP: 
Completion D1J vo DP: days a t  $-- 
Completion Rig 10 dzys  a t  S 6000 
Othe r  G2 60 

- _  

TOTAL 10 70 

LOCATTOX ESPENSE 

a. Permits 
b. Su rveyor  
c. Bu i ld  Road 6 Locn Board Renta l  
d .  Dredging 
e. Damages 
f .  Clean  Up 
g. O the r  

TOT& 

E 

- 

15 09 

?ND 6 CO!fPLETION FLUID E:<PS!:SE 

a. Nud. Chemica ls .  O i l  ~, 

b. Hud Engineer  days  st $ /day .  
C. Completion F l u i d  
d. O the r  

20 

TOTAL 12 20 

BITS - DRILLIZ!G 6 CO?TPLETIDS 
each .  
each .  

Size a t  S each .  
each .  
each .  

a. No. - S i z e  a t  S 
b. NO. - S i z e  a t  S 

d. NO. - Size ac $ 
e.  No. . - Size a t  S 
E .  Other 

C. NO. - 

12 TOTAL 
a 

CPlESTIJX SERVTCE & Y@I.?P?!E!:T 
Ccncnt Se rv ice  F l c a t  Zq. Cenr- L S c r a t c h  -- - 

a.  Cond. -- - ~. 

b .  Su r f  
c .  I n t e r  
d .  Prod. 
c. L i n e r  
1. Orlicr  
6. Squcczc I.!ork- 

f .  o r l ~ c r  
11. 1'f.A Cll.lr~:cs spot Plug 

U 'sul':.l. 

D 
13 25 
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CUST C5TI: t ; iY:  \;ELL: Frank Godchaux No. 1 
Opt iona l  Tes t  D Acc oun c in g 

Code CO::TR\CT S ? 3 ? V l U S  

.I. D r i v c  Pipe: ll:mcr, CT)c ra to r ,  Ucldcr, C C C .  
b. Ccaducro r  C a s i n g :  'foc!s, Tongs, O/Ic?aLor,  CrcL-s, e t c .  
c. S u r f a c e  C J s i n g :  Too l s ,  Tongs, C p c r a t o r .  Crcvs. c t c .  
d. I n t c m c d i a t c  C.islnf:  -001s. 'Tongs, Operator, Crcws,  c c c  
e. T r o d u c t i o n  C a s i n g :  'rcgls, Tongs, Operator, Crcws, ccc .  
E. L i n c r  Cas ing:  Too l s ,  :on[;s. Opcracor, C r c w s ,  e t c .  
g. Mud Logger:  d a y s  a t  $ / day .  
h. G l r e l i n c  Uork: SCC UP, Scorn Cliol:cs, B P V ,  c t c .  10 
i. l c b i n g  klake Up: Tongs, Crcws, -Co;;.puccr, c c c .  

il j .  Ocher:  

TOTAL 16 10 

n ?ROfESSIO::XL SERVICES 

a.  C o n s u l t a n t :  O f f i c e  Vork 
b. C o n s u l t a n r :  \:ellsite S u p e r v i s i o n  
' D r i l l i n g :  d a y s  a t  S /day .  

Comple t ion :  4 men 10 d a y s  a t  $875  /day .  
c. O t h e r  4 men x $5O/day x 10 days Livina  and T r a v e l  

0 

TOTAL 02 

n fQUIP?!E,T XE?TT.AL 

a. S u r f a c e  E q u i p t e n t :  
Desilter days  ac $ / d a y .  
C e n t r i f u g e  d a y s  a t  $ / day .  
D e g a s s e r  d a y s  a t  $ -/day. 
S h a k e r  d a y s  a t  $ / d a y .  
Ceo lograph  d a y s  a t  $ / day .  
Pit Level . d a y s  a t  $ / day .  
Adj. Choke d a y s  at $ i d a y .  
O t h e r  10 d a y s  ac $200 /day * 

5. Dornho le  D r i l l i a g  Equi:.oenc i D P ,  3 C .  S t a b ,  a c c . )  

c. C o a p l e c i o n  Zquipmencs(-OP, Tubing  tools, etc.) 

d. O t h e r  

10 days  a t  $ 300 / d a y .  

10 d a y s  a <  $ 300 /day .  
~ 

a 8 15 

E L i C i R I C  LOGGING b PE3FOR4TTNS 

a .  Log Type I n t e r v a l  
b. Log Type Interval 
c. Log Type I n t e r v a l  
d.  Log Type I n t e r v a l  
e.  C e c m c  aond 
f .  G R / C o r r e l a r i o n  
g. S e t  WL P a c k e r s  
h.  ? e r f  
i. ? e r f  
j .  O t h e r  

0 

C@RI::G SZR1'1CE 5 ,LV.\LYSTS 
a. Csnvc:icioiial C o r e  3rd : ' J r ty  Chnr fos  
b. SXC: !lo. .->res a c  $ /Care. 
c. C o r e  Analysis 
d .  Orhcr 
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0 CGST L.STT?',;Tt: \,TI.].:- Frank Godchaux, No. 1 
Opt iona l  T e s t  

\ZLL SCT!.Zll,'fTO!I SIX'II CES - 
a. Sv;b U n i t :  days a t  $ / day. 
b. N i t r o g e n  Scrvicc 
c. h c i d i z c  
d. Acid izc  
c. A c i d i z c  
f .  F r a c  
g. E r x  
h. O t h e r  

Y Account ing  
Code 

u 
0 

TOTAL 14 

TESTRX SERVICES 
a. DST: No a t  $ / T e s t .  
b. W i r e l i n e  ET Tests: Xo a t  $ f i e s c .  
c. P r o d u c t i o n  T e s t  E a u i p n e n t  6 Service 
d. C a s i n g  Inspection 
e. Tubing  I n s p e c t i o n  
f.  Tubing  T r e s s u r e  T e s t i n g  8 g. O t h e r  

16 TOTAL 

DIRECTIONAL DRILLMC E3CPEt:SE 
a. D i r e c t i o n a l  Tools h S e r v i c e s :  days a t  $ /day 
b. D i r e c t i o n a l  Surveys 

TOTAL 15 

17 

FAXSPORTATION 

5 
10 

15 TOTAL 

SALARIED PERSOXSEL 

B 12 TOTAL 

U FUEL, PQUER, L'ATER 

12 
12 
12 
18 

10 
1 
1 

a. F u e l :  1000/dav - 
b. Waccr: 100/dav 
c. Pozcr :  SO/dav 
d. Ot!icr: L iv ing  F a c i l i t i e s ,  t e leohones  

TOTAL 

21 
21 
19 

0 
0 
0 

19 

19 i3 172 



0 I,,T:I.L: Frank Godchaw, 80. 1 

Opeional Test 

Accoun t ing  
Code 

CASTIIC, LTXLRS, SI:TTYl:G SERVTCES 
Drive Piuc :  . a. 

b. 

- _ _  . 
F t .  OD I Cr Thd S / F t .  

/ F t .  F t .  OD I Cr r i d  $ 
S u r f n c c  C.isine: - 

F t .  O D  # G r  'fhd S / F t .  
F t .  O D  - I - Cr-Thd S / F t .  
F t .  - OD P C r  Thd $ / F t .  

F t .  OD I? Gr "nd S / F t .  
F t .  O D  I? C r  Thd S / F t .  
F t .  OD # Cr Thd S I F t .  
F t .  OD # C r  Thd S / F t .  

I n t e r m c d i a t c  Casing: 

P r o d u c t i o n  Cas ing:  

C. 

d. 

13 
- 

F t .  OD # C r  Thd S / F t .  
F t .  OD li -Gr- 'ihd $ / F t  . 
Ft .  OD # Cr Thd S i F t .  
Ft. OD 4 Cr Thd S I F t .  

e. 

f .  

L i n e r  Cas ing:  
F t .  OD Cr Thd S / F t .  
Ft .  OD # Cr Thd S I F t .  
F t .  OD I Ct ThG S / F t .  

0 
TOTAL 11 

TUBING 

a. 
- 

Tubing  Strings Required:  
F t .  . OD # G r  Thd $ / F t .  
F t .  OD # Cr-Thd $ / F t .  
F t .  OD I C r  R d  $ 7Ft.  
Ft .  OD 4 Gr-Thd $ / F t .  

b. I n t e r n a l  C o a t i n g :  

11 TOTAL 

DOL'NHOLE EQUIPYE?T 
a. P a c k e r s  Cement R e t a i n e r  
b. N i p p l e s  
c. F l o v  Cplgs.  
d. a l a s t  J o i n t s  
e. O t h e r  

11 TOTAL 

'YELLHEAD EQUIP?ZENT' 

a. 
b. 

d. 
e .  
f .  

g. 

E. u 
TOTAL 11 

i3 x SUBTOTAL 263,000 
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U TESTING COST ESXHATE: Frank Codchaux, No. 1 

O p t i o n a l  T e s t  
Account ing 

- SURFACE EQUIREXT 6 PPZSSURE LTSSELS Code 

a. 
b.  

d. 
e. 
f .  
g. 
h. 
i. 

k. 

C. 

j .  

S e p a r a t o r s :  . DOE Equipment 
Tanks : 2-100 b b l  c a l i b r a t i o n  tanks  @ $40 
F i l t e r s :  
Meters  : cq la Sbn 
Pumps: Yeter  C a l i b r a t i o n  Pumo @ $150 
Compressors:  Ins t rument  a i r  suoplv @ $35 
Dead Weight  Tescer :  Hani fo ld  @ $35 
S c r u b b e r s :  
Dehydra tors :  
Gas Coo le r s :  
Water Coo le r s :  

Back Flu- F i l t e r  ia $300 

TOTAL 

- 
1 
7 

U 4 
1 

24 16 

PIPING, FITTIXGS , FLANGES 

It -S  (a saao . .  a. 
b. C a q m  Line $100 
C. Tubinn K i l l  Line @ $100 
d. Flange @ $20 
e. 
f. 

TOTAG 

10 
2 
2 

24 

FOUNDATIONS 

a. Roustabout  C r e w s  
b. Board Xoad Upkeep and S e n t a l  
C. Other  l o c a t i o n  c o s t s  
d. 

10 
25 13 

WIRELINE SERVTCE 

.l . Gearhea r t  I n d u s t r i e s  BH Samoling 
b. Wi re l ine  JHP Recording @ 3100/dap 
e. 

roTAL 

10 
70 

D 24 a0 

C R R a C A L  IMII ITOR COSTS 

a. S c a l e  Chemical 
b. Corros ion  Chemical 
C. S e r v i c e  Cost 

TOTAL 

J 

3 

0 12 11 

U B O R  - D a.  S u o e t v i s o r  0 SUOldav 
b. 4 T e s t e r s  @ 1680/dav 
C. S u s i s t e n c e  @ $25 aach 

TOTAL 

_ I -  

D 
D 

57  24 

Y 

Q 



Y 
- TESTING COST E S T I M A T E :  w: Frank Godchaux No. 1 

Opeional Test 
Accounting 

Code LIGHTING, POWER, LIVING FACILITIES 

a. Living Quarters, Telephone, e tc .  
b. Power and l iohts  
E. Water 

TOTAL 

TRANSPORTATION 

a. 500/dav 
b. E x t r a  hauling 

TOTAL 

SUPERVISION 

a. 3 men (3 S660ldav 
b .  3 men Ca SlSO/dav susistence 

TOTAL 

CONTRACT S M L I N G  b ANALYSTS - I.C.T. 

10 
LO 

18 L-l 

11 
10 

17 - -  

.I) 

3 

16 - 02 

2 4  80 

OTRER TESTING COSTS 

a. U O  b b l  mud k i l l  system @ dOO/day 
b.  Flowline by-pass cnoke 3 $105 
C. P i lo t  l i n h t  for flare S30 
d. Swaco choke for casing I $20 
e .  Sand detector m $70 
C 

17 

A *  

g. 
h. 
i. 

k. 
1. 

j. 

~- 

TOTAL 

OUTSIDE CONSULTANTS 

UNANTICIPATED TESTING COSTS 

EOC FIXED F2.5 

SUBTOTAL 

GaAND TOTAL FOR OPTIONAL TEST 

23 24 

20 5 

39 

-0- 

42 6 

i d 9  

D 
I 
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15.0 OPTION TO TEST ADDITIONAL SAND 

After  t e s t i n g  of t he  zone from 15,584 f e e t  t o  15,692 f e e t  i s  completed and 

upon approval o f  a l l  concerned p a r t i e s ,  t h e  w e l l  could be  plugged back t o  

a second zone and t e s t e d  through p e r f o r a t i o n s  14,905 f e e t  t o  15,006 f e e t ,  

15.1 Plug Back Procedure 

A workover r i g  w i l l  have t o  be  moved on l o c a t i o n  t o  perform t h e  plug back. 

The w e l l  should be k i l l e d  with17.8 ppg o i l  based mud p r i o r  t o  moving i n  

t h e  r i g .  

Day No. Procedure 

The workover procedure f o r  t h e  plug back fol lows:  

1 

2 Nipple down Christmas tree and n i p p l e  up blowout preventer .  

F i n i s h  moving i n  r i g  and r i g g i n g  up 

T e s t  blowout preventers  according t o  EOC s p e c i f i c a t i o n s .  

3 P u l l  out  of h o l e  wi th  tubing.  

4 Go i n  h o l e  with cement r e t a i n e r  on tubing and set  i t  a t  

15,500 f e e t .  Squeeze p e r f o r a t i o n s  15,584 f e e t  t o  15,692 

f e e t  wi th  200 sacks of  cement and s p o t  100 f e e t  cement 

plug on t o p  o f  retainer.  

5 P u l l  o u t  of  h o l e  wi th  tubing and i n s t a l l  w i r e l i n e  guide on 

tubing. G o  i n  h o l e  wi th  tubing. 

6 Displace17.8 ppg mud wi th  9.0 ppg saltwater. P u l l  tubing 

up t o  14,800 f e e t .  

7 Nipple down blowout preventers  and n i p p l e  up Christmas tree. 

8 Pressure  tes t  cas ing  and Christmas t ree  t o  7,500 p s i .  Rig 

down equipment and move o u t  r i g .  
* 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3104 Edloe, Suite 200 

Houston, Texas 77027 
(713) 627-9764 
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Day No. Procedure 

9 A f t e r  r i g  has  moved o u t ,  p e r f o r a t e  w e l l  from 14,905 f e e t  t o  

15,006 f e e t  wi th  1-11/16 inch hollow carr ier  gun, 8 holes 

p e r  foo t .  Pressure  cas ing  up t o  5,700 p s i  p r i o r  t o  f i r s t  

p e r f o r a t i n g  job. 

15.2 Tes t ing  o f  Second Zone 

The s u r f a c e  product ion and tes t  f a c i l i t i e s  and t h e  w e l l  t e s t  procedure a r e  

expected t o  be s i m i l a r  t o  t h e  t e s t  on t h e  f i r s t  zone. 

t o  Sec t ions  10.0 and 11.0 i n  t h i s  book for tes t  f a c i l i t i e s  and procedures.  

Reference is made 

Plug back and t e s t i n g  c o s t s  a r e  shown in Tables 15-1 and 15-2 r e s p e c t i v e l y .  

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-2708 1 

Eaton Operating Co., Inc. 
3104 Edloe, Suite 200 

Houston, Texas 77027 
(713) 627-9764 

1 7 7  



TABLE 15- 1 - 
ESTIMATED. COST T.0 COMPLETE 

OPTIONAL SAND 

Accounting 
Code 

02 

09 

10 

11 

12 

13 

14 

15 

16 

17  

18 

19 

20 

21 

24 

C.& K - FRANK GODCHAUX, 111, WELL NO. 1 - 

I tern 

F i e l d  Labor 

S i t e  

D r i l l i n g  

Tangible 

- 

Expendables 

Cement i n  g 

P e r f . ,  Acid 

Equip. Rental  

Contract  Se rv ice  

F re igh t  & Trans.  

Other 

Insurance 

Consul tan  t s 

Land U s e  

Tes t ing  

TOTAL 

Or ig ina l  
Est imate  

$ 12,000 

16 , 000 

75,000 

6,000 

34,000 

27,000 

-54,000 

9 ,000 

10 , 000 

16 , 000 

3,000 

-0- 

-0- 

-0 - 

-0 - 
$ 263,000 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co., Inc. 
3100 Edloe 

Houston, Texas 77027 
(713) 627-9764 
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Accounting 
Code 

02 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 

TABLE 15-2 

ESTIMATED COST TO PERFORM OPTIONAL 

GEOPRESSUR,ED-GEOTHEZWU, TEST 

C & K - FRANK GODCHAUX, 111, WELL NO. 1 

I t e m  

F i e l d  Labor 

S i t e  

D r i l l i n g  

Tangible 

Expendables 

Cementing 

P e r f . ,  Acid 

Equip. Renta l  

Con t rac t  Serv. 

F r e i g h t  & Trans.  

Other 

Insurance 

Consul tants  

Land Use 

Tes t ing  

TOTAL 

- 
O r i g i n a l  
E s t i m a t e  

$ 18,000 

-0 - 
-0- 

-0 - 
12 , 000 

-0- 

-0- 

-0- 

-0- 

23,000 

25,000 

-0- 

6,000 

-0 - 
342,000 

$ 426,000 

Eaton Industries of Houston, Inc. 
DOE CONTRACT NO. 
DE-AC08-80ET-27081 

Eaton Operating Co.. Inc. 
3100 Edloe 

Houston, Texas 77027 
(713) 627-9764 
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S I T E - S P E C I F I C  ENVIRONIENTLIL  INFORMATION CIIECKLIST 

GE OP XE S SURE D- CEOTHE PJ%L WELL TE S’I P ROGliAM 
I_ - 

a WELL FRANK. A. G O D C H A U X J I I  , WELL NO. 1 

LOCATION VERMILION P A R I S H .  LOUISIANA 

P 

8 

a 

A. GENERAL 

1. Is t h e  propoked s i t e  l o c a t e d  i n  the  a r e a  covered by the  “Gulf 

Coast Programmatic Environmental Assessment, Geothermal :Cell 

T e s t i n g ,  t h e  F r i o  Formation of Texas and Louisiana, “Octdber 

1977? Yes NO I f  no, explair? .  

2 .  Has a Fede ra l ,  s t a t e  and/or  l o c a l  environmental  assessment  been 

conducted p rev ious ly  f o r  t h e  proposed t e s t  w e l l  o r  o t h e r  wells 

i n  t h e  area? Yes No x I f  yes ,  p rovide  a ~ o p y , ’  i f  

a v a i l a b l e .  

3 .  Have a l l  r equ i r ed  p e r m i t s  , l i c e n s e s ,  and/or  agreements f o r  propose : i  

p r o j e c t  been obta ined?  Yes fJ C x I f  n c ,  e x p l a i n .  

Appl ica t ions  no t  approved as  o f  t h i s  p r i n t i n g .  
4 .  Dces the  p r o j e c t  s i t e  f a l l  w i t h i n  t h e  h a b i t a t  of  rare o r  endznger-d 

s p e c i e s ?  Yes No x I f  y e s ,  e x p l a i n .  

5. Are known a rcheo log ica l  s i t e s ,  h i s t o r i c  s i t e s ,  o r  n a t u r a l  landil;a?;!is 

w i t h i n  o r  v i s i b l s  from t h e  s i t e  a r e a ?  Yes No 

If  y e s ,  exp la in .  

6 .  Will expected cont inuous n o i s e  l e v e l s  Erom s i t e  ope ra t ions  be 65 

dBA o r  l e s s  a t  the n e a r e s t  r e s idence?  

Yes -- x NO I f  no ,  e x p l a i n .  
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B. SITE CONSTRUCTION 

1. W i l l  a d d i t i o n a l  land  c l e a r i n g  be r e q u i r e d  f o r  t h e  t e s t  w e l l  

( e .g . ,  d r i l l  pad, road c o n s t r u c t i o n ,  mud r e s e r v e  p i t s ,  p i p e l i n e ) ?  

Yes N o  x I f  y e s ,  d e s c r i b e .  

2. W i l l  a d d i t i o n a l  land  c l e a r i n g  be r e q u i r e d  f o r  t h e  d i s p o s a l  

well ( e . g . ,  d r i l l  pad, reserve p i t s ,  u t i l i t i e s ,  road cons t ruc-  

t i o n ,  p i p e l i n e ) ?  

Y e s  No x I f  y e s ,  d e s c r i b e .  

3 .  W i l l  t h e  s i t e  and r e l a t e d  roads  be t r e a t e d  to minimize d u s t ?  

No X If no, e x p l a i n .  Location i s  covered wi th  wooden -- Yes 

boards - low l y i n g  farmland. 

4 .  A r e  p o r t a b l e  s a n i t a r y  f a c i l i t i e s  o r  an approved s e p t i c  system 

I f  no, e x p l a i n .  -- t o  be  used a t  t h e  s i t e ?  Yes No 

5. W i l l  l i q u i d  and s o l i d w a s t e s b e  d isposed  i n  acLdrdance w i t h  l o c a l  

r e g u l a t i o n s ?  Yes X No I f  no ,  exp1.ai.n. 

6 .  W i l l  e r o s i o n  c o n t r o l  be r e q u i r e d  f o r  excavated a r e a s ?  

Yes No X I f  y e s ,  e x p l a i n .  

7 .  W i l l  dredge s p o i l  be  d e p o s i t e d  i n  swamp f o r e s t  o r  marshland? 

Yes No X I f  y e s ,  e x p l a i n .  
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8. Upon completion of  proposed t e s t  program, will t h e  s i t e  be re- 

s t o r e d  t o  a s  n a t u r a l  a c o n d i t i o n  as p o s s i b l e  by r e g r a d i n g ,  f i l l i n g ,  

and reseeding?  Yes x No I f  no, e x p l a i n .  

C. WELL TESTING AND SAFETY 
I 

1. Is f l u i d  product ion from t h e  w e l l  dur ing  t e s t i n g  expected t o  b e  

2 weeks o r  less  i n  d u r a t i o n  p e r  fonr.ation? Yes x No 

I f  no, e x p l a i n .  
... 

2 .  Is t h e  t o t a l  d i s s o l v e d  s o l i d s  of  t h e  produced geopressure  f l u i d  

expected t o  be 90,000 n g / l  o r  less?  Yes x No I f  no ,  

expla in .  

--- 

3 .  Is t h e  volume of geopressure f l u i d  t o  be  produced and i n j e c t e d  

expected t o  be 300,000 b a r r e l s  o r  l ess?  

I f  no, expla in .  

Yes -- X No 

4 Is t h e  ternperatu:? of  prsduced 'geopressured  f l u i d  expec ted  t o  

If no, e s p l a i n .  -- be 260' F. o r  less? Yes  x NO 

5. W i l l  t h e  gas conten t  o f '  t h e  produced f l u i d  be f l a r e d ?  

Yes X No I f  no,  e x p l a i n .  

6 .  W i l l  blowout p r e v e n t e r s  r a t e d  t o  a t  l e a s t  10,000 p s i  be used? 

Yes- x No 

Under c e r t a i n  condi t ions ,  lower working pressure  blowout preventers  may 
be used. 

I f  no,  e x p l a i n .  
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7.  W i l l  p roduct ion  tub ing  r a t e d  t o  a t  l eas t  20,000 p s i ,  be used? 

Yes No x If no, exp la in .  
P res su res  a r e  no t  expected t o  be g r e a t e r  than 7,000 p s i .  

8. Can s a f e t y  va lves  be opera ted  from remote l o c a t i o n s ?  

Yes X NO I f  no,  exp la in .  

9. Will the  t es t  tree be r a t e d  t o  a t  l ea s t  10,000 p s i ?  

Yes -- x No I f  no, exp la in .  

10.  W i l l  a t e s t  w e l l  d i r e c t i o n a l  survey be conducted? Yes 

.No X I f  yes ,  a t  what i n t e r v a l ?  , I f  no, e x p l a i n .  

C & K surveyed the  w e l l  t o  16,000 ' .  
W i l l  a l i n e d  pond be used t o  hold  a l l  l i q u i d  e f f l u e n t s  and 11. 

No x -- product ion  f l u i d s  t h a t  are n o t  i n j eczed?  Yes 

If no,  exp la in .  
problems with i t  as i s .  

Reserve p i t  i n  p l ace .  S t a t e  o f  Louis iana has  no 

N O X  12 .  H a s  an i n j e c t i o n  permit  been obta ined?  Yes 

If no, exp la in .  
p r i n t i n g .  

Permit appl ied  f o r ,  b u t  n o t  approved a t  time of t h i s  

13. Will H2S monitors be  l o c a t e d  on s i t e ?  Yes No x 
I f  no, exp la in .  
No H S expected. 2 

- 14. Will f i r e  e x t i n g u i s h e r s  be l o c a t e d  on s i t e ?  Yes x No 

I f  no, e x p l a i n .  

15. Do contingency p l ans  e x i s t  f o r  evacuat ing  personnel  should a 

blowout occur  o r  h igh  l e v e l s  of H2S be de t ec t ed?  

No X I f  no ,  exp la in .  No H2S expected. 

Yes 



._ . 

u 
Ij' 

16. Will high-pressure engineer ing  and mud logging p e r s m n e l  be  on 

s i t e  d u r i n g  product ion w i l l  d r i l l i n g  o p e r a t i o n s ?  Pes 

X If no, e x p l a i n .  No d r i l l i n g  w i l l  be  ocnducted on the No 

t h e  t es t  w e l l .  W i l l  i n s t a l l  gas monitor and o t h e r  s a f e t y  equipment. 
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