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INTRODUCTION 

Gruy Federal, Inc. (Gruy) operates under Contract No. EG-77-C-08-1528 
to the Department of Energy, Division of Geothermal Energy, to evaluate 
pote2tial alternate energy sources occurring within geopressured-geothermal 
(Geo ) aquifers in Miocene, Oligocene, Tuscaloosa, Wilcox, and Frio 
formations along the Texas and Louisiana Gulf Coast. The project is 
entitled "Investigation and Evaluation of Geopressured-Geothermal Wells." 
The original period of performance was from September 26, 1977, through 
September 30, 1978; the contract was later extended through September 
30, 1979. 

The first well on which testing was attempted under this contract 
was tHe Alice C. Plantation No. 2 Well, located in St. Mary Parish, 
Louisiana. Originally drilled by the Sun Oil Company to a total depth 
of 19,000 feet, this well was abandoned as a dry hole in January 1964. 
Gruy's reentry attempt ended with plugging and abandonment after a 
saltwater flow on September 17, 1978. 

This report is a comprehensive document detailing all events and 
costs relating to the Alice C. Plantation well, from its initial selec- 
tion as a reentry well through the plugging and abandonment operations. 

I 
I :  
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GRUY FEDERAL, INC. 

1. SCOPE OF THE CONTRACT PROJECT 

The work to be accomplished under contract no. EG-77-C-08-1528 was 
set forth in the contract's original Statement of Work, quoted herewith 
in its entirety (references to ERDA have been changed to [DOE]). 

The Contractor will undertake the identification, qualifica- 
tion, acquisition, planning, and conducting of geothermal- 
geopressured formation tests in up to six oil or gas wells, 
about to be drilled, being drilled, or being abandoned during 
the one-year term of the Contract. These wells will be located 
in the Frio Fairway of the Texas Gulf Coast, the Miocene forma- 
tions of the Louisiana Gulf Coast, and other areas of the Texas 
and Louisiana Coast, to be designated by [DOE]. The Contractor 
will be responsible for all phases of the program, from well 
acquisition and well testing through final cleanup. The criteria 
for suitability of wells is shown in Appendix Cy "Testing Details 
[not included in the present report]." 

In order to efficiently conduct a management program for locating 
and obtaining access to wells, the Contractor will provide for: 

a. Coordination with institutions performing geothermal- 
geopressured fairway and area analysis to obtain infor- 
mation on all potential development areas. 

b. Liaison with oil and gas operators t o  inform them of plans 
and to determine availability of appropriate wells for 
testing . 

c. Monitoring of well activity through subscription services 
and contacts with appropriate state agencies to maintain 
an up-to-date status on wells in areas of interest. 

Upon locating a prospective well and prior to well acquisition, 
the Contractor will provide to [DOE] a concise report containing 
the geological, geophysical, engineering, and environmental 
assessment data that qualifies the well as a candidate for testing. 
The qualification package shall incorporate preliminary plans 
and field operation cost estimates for activities commencing with 
well acquisition, through testing, and concluding with the final 
cleanup and disposition of all facilities. In addition, the 
qualification package will specifically provide but not be 
limited to: 
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a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

i. 

Location, proposed total depth, and actual or estimated 
bottomhole temperatures and pressures of the well. 

Available geological and geophysical data on the geo- 
pressured or the potentially geopressured zones in the 
well. 

Drilling, casing, testing, and completion information on 
an existing well or a prognosis of a proposed well. 

Adjacent and regional well correlation data available. 

Available geological and geophysical data (i.e., seismic, 
gravity, magnetic, surface geological studies) that were 
utilized in determining this well location. 

Availability of nearby saline disposal wells, the potential 
for drilling an adjacent disposal well, or other disposal 
methods. 

The proposed contractual arrangement required by the operator, 
and the probability of successfully reaching an agreement 
which would permit the Contractor to test the well. 

Necessary site specific environmental assessment data on 
each well to be tested. 

Any other pertinent information that would appear useful in 
making a decision regarding the testing of the well. 

A "background" environmental assessment will be completed by 
[DOE] for the specified areas of interest along the Gulf  Coast. 
This assessment will address the general effects of the pro- 
posed action of well testing on the environment, particularly 
in regard to the potential environmental impacts that could 
conflict with Federal, state, and local regulations. The Con- 
tractor will be provided with these results and will compare 
the well location activities and their environmental effects 
with the "background" assessment parameters to ensure that the 
activities planned within the local area are in compliance with 
applicable regulations. Site specific environmental assessment 
data will be submitted to [DOE] along with the well qualification, 
evaluation, and cost estimate data for candidate wells. 
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Upon receipt of the above information, [DOE] shall advise the 
Contractor in a timely manner whether or not testing of the 
proposed well is approved. Following approval from [DOE], the 
Contractor shall negotiate to obtain the desired well and, after 
drilling and testing the well, shall provide the [DOE] on a 
nonproprietary basis irrespective of paragraph e., "Withholding 
of Proprietary Data," of Article B-6, "Rights in Technical Data," 
of Appendix B, "Intellectual Property Articles [not included in 
this report]," data including but not limited to: 

a. 

b. 

C. 

d. 

e. 

The aquifer fluid properties'including in situ temperature, 
chemical composition, hydrocarbon content, and pressure. 

The characteristics of the geopressured geothermal reser- 
voirs including: permeability and porosity, extent and dis- 
tribution of sands and shales, degree of compaction, and 
rock composition. 

The behavior of fluid and reservoir under conditions of 
fluid production at moderate and high rates, including 
pressure-time behavior at different flow rates, fluid char- 
acteristics under varying production conditions, and other 
information related to the reservoir production drive mech- 
anisms and physical and chemical changes that may occur with 
various production conditions. 

Evaluation of the completion technique and production 
strategy for the selected well. 

The Contractor's evaluation of the long-term environmental 
effects of an extensive cormnercial application of geopres- 
sured geothermal energy, to the extent determinable during 
this test. 

Appropriate plans will be developed for performance of admini- 
strative functions required during the on-site phases of testing, 
cleanup, and abandonment, which include, but are not limited to: 

a. Accounting for day-to-day contract progress; 

b. Assuring the work is accomplished in accordance with 
specified program objectives; 

C. Ensuring timely delivery of materials, equipment, and 
services to comply with individual well test schedules; 
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d. Acquiring necessary permits; and 

e. Overseeing well rework, drilling, completion, testing, 
sampling, and sample analyses so that all comply with 
safety regulations. 

The original Statement of Work was modified on September 25, 
1978, by Modification No. A003, which changed the entire first para- 
graph to read as follows: 

The Contractor will undertake the identification, qualification, 
acquisition, planning, and conducting of geopressured-geothermal 
formation tests in up to three oil or gas wells (two wells of 
opportunity and one reentry well), about to be drilled, being 
drilled, or being abandoned during the period October 1, 1978 
through September 30, 1979. These wells will be located in the 
Frio and Wilcox formations of the Texas Gulf Coast or the Miocene, 
Oligocene, and Tuscaloosa formations of the Louisiana Gulf Coast 
or other areas of the Texas and Louisiana Gulf Coast which may 
be designated by DOE. 

Emphasis is to be placed on locating wells-of-opportunity and 
securing agreements to test such wells. To this end, the Con- 
tractor shall: 

a. 

b. 

C. 

d. 

Assign at least one experienced professional staff member 
to full-time search and screening for wells-of-opportunity 
through the monitoring and analysis of all available public 
and private information. 

Provide the services of Messrs. H. J. Gruy and Richard J. 
Dobson to contact officials of companies whose individual 
tests or general drilling programs offer possible wells-of- 
opportunity, and to ensure continued and comprehensive 
follow-up . 
Negotiate to purchase rights or otherwise obtain rights 
from well operators.and landowners (owners or lessees of 
geopressured-geothermal resource) to test wells-of-opportunity. 

Monitor the services which announce locations and approach 
those operators as soon as a location in a geothermal area 
is announced. 

5 
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e. 

f .  

g. 

h .  

i. 

A t  a n  e a r l y  s t a g e  (when in fo rma t ion  becomes a v a i l a b l e ) ,  
a t t empt  t o  n e g o t i a t e  t e r m s  under which t h e  o p e r a t o r  w i l l  
permi t  Gruy and Assoc ia t e s  t o  t a k e  over  t h e  w e l l  i n  o r d e r  
t o  conduct whatever  o p e r a t i o n s  are r e q u i r e d  t o  tes t  geo- 
pressured-geothermal  a q u i f e r s .  This  w i l l ,  i f  p r a c t i c a b l e ,  
i n c l u d e  use  of t h e  r i g  under c o n t r a c t  t o  t h e  o p e r a t o r .  
Simultaneous arrangements  w i l l  have t o  b e  made w i t h  t h e  
d r i l l i n g  c o n t r a c t o r ,  t h e  landowner, and t h e  many s ta te  
depar tments  o r  commissions having o r  c la iming  some i n t e r e s t  
i n  t h e  program. 

Send l e t t e r s  of  s o l i c i t a t i o n  t o  i n d u s t r y  and fo l low 
such  l e t t e r s  w i t h  p e r s o n a l  v i s i t s .  

P u b l i c i z e  t h e  program t o  t h e  g r e a t e s t  e x t e n t  p r a c t i c a b l e  
by appearances of  s t a f f  members on t e c h n i c a l  programs and 
e l sewhere  t o  d i s c u s s  t h e  r e s u l t s  of  t h e  f i r s t  two-well 
r e e n t r y  and t e s t i n g  ope ra t ion .  

Extend s e a r c h  t o  i n c l u d e  marsh and i n l a n d  waterway loca-  
t i o n s  as w e l l  as l and  sites. 

Inc lude  t h e  Texas Wilcox t r e n d  and Louis iana  Oligocene 
and Tuscaloosa t r e n d s  w i t h  t h e  same i n t e n s i t y  of  s e a r c h  
as t h e  Texas F r i o  and Louis iana  Miocene t r e n d s .  

The Con t rac to r  w i l l  be  r e s p o n s i b l e  f o r  o b t a i n i n g  those  suppor t  
services r e q u i r e d  t o  accomplish a l l  work a t  each  w e l l  l o c a t i o n .  
The Con t rac to r  s h a l l  a l s o  be  r e s p o n s i b l e  f o r  a l l  phases  of  t h e  
program, from w e l l  a c q u i s i t i o n  and w e l l  t e s t i n g  through f i n a l  
c leanup.  
Appendix C ,  "Tes t ing  Details [no t  inc luded  i n  t h i s  r e p o r t ] .  'I 

The c r i t e r i a  f o r  s u i t a b i l i t y  of w e l l s  is  shown i n  

Two c a t e g o r i e s  of cand ida te  tes t  w e l l s  are d i s t i n g u i s h e d  i n  t h i s  
c o n t r a c t  m o d i f i c a t i o n :  

a " w e l l s  o f  oppor tun i ty , "  t o  be  taken  ove r  as soon as p o s s i b l e  
a f t e r  t h e  o p e r a t o r  has  dec ided  t o  abandon bu t  b e f o r e  plug-  
g ing  and abandonment o p e r a t i o n s  have commenced; 

0 r e e n t r y  w e l l s , "  which have p e n e t r a t e d  o r  approached t h e  
a q u i f e r s  o f  i n t e r e s t  bu t  have a l r e a d y  been plugged and 
abandoned. 

The c o n t r a c t  m o d i f i c a t i o n  sets a h ighe r  p r i o r i t y  on w e l l s  o f  oppor- 
t u n i t y  ( a l s o  c a l l e d  "WOO'S" o r  " takeover f '  w e l l s ) ,  s i n c e  i t  i s  cur-  
r e n t l y  a n t i c i p a t e d  t h a t  t h e  d e s i r e d  d a t a  can be ob ta ined  a t  lower 
c o s t  from such  w e l l s .  

6 
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2, SELECTION OF THE ALICE C. PLANTATION NO. 2 WELL 

The Alice C. Plantation well was selected as the first test well 
after an initial study of a number of reentry candidates in the absence 
of available takeover (WOO) wells. 

Preliminary studies by Gruy determined that this well qualified 
according to all the established criteria. A detailed reentry prognosis 
for geopressured-geothermal testing of this well was submitted to DOE by 
Gruy on June 16, 1978 (Gruy Document No. NV0/1528-8A, attached as Exhibit 
A ) .  Official approval to proceed with site preparation, reentry, and 
testing of the well was received from DOE on June 23, 1978 (see Exhibit B). 

A combination of circumstances relating to the candidate wells and 
existing conditions contributed to this selection, including: (1) indus- 
try response and cooperation, (2) desirability o f  wells and locations, 
(3) availability of wells, ( 4 )  availability of drilling and support 
equipment, (5) costs, and (6) timing. 

1. Industry response and cooperation. The lack of early re- 
sponse by industry to Gruy's attempts to secure takeover 
wells for the project has been documented throughout daily 
and monthly reports to DOE. As a result, the first two 
candidate wells (the Alice C. Plantation No. 2 and the Gladys 
McCall No. 1) were selected from reentry candidates. 

2. Desirability of well and location. The Alice C. Plantation 
well satisfied all parameters agreed upon by DOE and Gruy 
for reentry wells. In addition, the well site was near an 
existing road on dry land, and could be made accessible by 
constructing a short extension road and a board matting 
turnaround. 

3 .  Availability of  well. The well was the first reentry candi- 
date for drilling and testing because the landowner was wil- 
ling to lease the site for a reasonable fee and no waiting 
period was necessary for other parties to vacate the site. 
Necessary permitting was accomplished with no major problem. 

4 .  Availability of drilling and support equipment. An extensive 
search for adequate drilling rigs required several months 
before the necessary drilling and support equipment could be 
found for the reentry operation. Moreover, it was necessary 
to drill the saltwater disposal well with a smaller drilling 
rig than originally desired, because larger equipment was 
unavailable and apparently would remain unavailable for 

7 
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t h e  then  f o r e s e e a b l e  f u t u r e .  I n  a n  e f f o r t  t o  accelerate t h e  
t o t a l  o p e r a t i o n  and conduct some Geo2 tests b e f o r e  t h e  end 
of  DOE'S  f i s c a l  y e a r  1978, i t  w a s  dec ided  t o  commence opera-  
t i o n s  w i t h  t h e  d r i l l i n g  r i g s  t h a t  could  b e  ob ta ined  a t  t h e  
t i m e  . 

5. Costs .  The o r i g i n a l  e s t ima ted  c o s t s  f o r  r e e n t e r i n g  t h e  sub- 
j ec t  w e l l  and complet ing t h e  tests were h i g h e r  t han  e s t ima ted  
c o s t s  f o r  o t h e r  r e e n t r y  o p e r a t i o n s ,  p r i m a r i l y  because of  t h e  
w e l l ' s  dep th  and t h e  requirement  t o  purchase  a fu l l . 7 - inch  OD 
c a s i n g  s t r i n g ,  3-112 i n c h  OD tub ing  s t r i n g ,  and a new Geo2 
Chris tmas tree.  It w a s  r e a l i z e d  t h a t  most of t h e  h igh  c o s t  
i t e m s  could be cons idered  recov ,erab le  c o s t s ,  w i t h  t h e  equip- 
ment be ing  a v a i l a b l e  f o r  subsequent  u se ;  hence t h e  w e l l ' s  
a v a i l a b i l i t y  and ease of access w e r e  deemed t o  o f f s e t  t h e  
c o s t  f a c t o r .  

2 6. T i m i n g .  A s  mentioned i n  i t e m  4 ,  a l l  par t ies  concerned 
were anxious  t o  o b t a i n  a c t u a l  t es t  r e s u l t s  from t h e  Geo 
p r o j e c t  b e f o r e  t h e  end of  FY 1978. The many l e g a l ,  environ-  
menta l ,  c o n t r a c t u a l ,  and l o g i s t i c a l  c o n s i d e r a t i o n s  i n h e r e n t  
i n  t h e  p r o j e c t  a l l  worked t o g e t h e r  t o  encourage commencement 
of r e e n t r y  o p e r a t i o n s  i n  t i m e  t o  m e e t  t h i s  c o n s t r a i n t .  

8 
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I 

3 .  CHRONOLOGICAL ACCOUNT OF OPERATIONS* 

S i t  e P r e p a r a t i o n  

The Al i ce  C.  P l a n t a t i o n  No. 2 Well s i t e  w a s  s e l e c t e d  because  i t  
w a s  r e a d i l y  a c c e s s i b l e  and r e q u i r e d  minimum p r e p a r a t i o n  t i m e ,  and t h e  
landowner w a s  w i l l i n g  t o  execu te  a n  agreement p rov id ing  f o r  t h e  tes t  
r i g h t s .  A copy of t h e  agreement w i t h  t h e  landowner i s  inc luded  as 
Appendix A.  

Access t o  t h e  w e l l  s i t e  could  b e s t  b e  provided by us ing  an  ex- 
i s t i n g  s h e l l  road  through t h e  Cabot Corpora t ion ' s  carbon b l a c k  p l a n t  
immediately a d j a c e n t  t o  t h e  s i t e  ( s e e  Fig.  1 of  Exh ib i t  .A). A copy 
of t h e  agreement n e g o t i a t e d  w i t h  Cabot f o r  t h e  u s e  of t h i s  road  i s  
inc luded  as Appendix B.  

The c o n t r a c t  f o r  s i t e  p r e p a r a t i o n  w a s  awarded t o  Ashy-Hutchinson 
of Eunice,  Louis iana ,  on t h e  b a s i s  of low b i d .  A copy of t h e  agreement 
n e g o t i a t e d  w i t h  Ashy-Hutchinson f o r  s i t e  p r e p a r a t i o n  i s  inc luded  a s  
Appendix C.  Opera t ions  f o r  p r e p a r a t i o n  of t h e  s i t e  began on  June  28,  
1978, and were completed on J u l y  7. 

While s i t e  p r e p a r a t i o n  w a s  i n  p rogres s ,  a f resh-water  supply  w e l l  
w a s  d r i l l e d .  The c o n t r a c t o r  d r i l l e d  t h e  f i r s t  w e l l  t o  345 f e e t  as a 
d r y  ho le .  
f i r s t ,  and a second w e l l  w a s  d r i l l e d  t o  505 f e e t  and completed,  pro- 
v i d i n g  a supply  of  water adequa te  f o r  t h e  requi rements  of t h e  a n t i -  
c i p a t e d  w e l l  o p e r a t i o n s .  

A new l o c a t i o n  w a s  s e l e c t e d  approximate ly  50 f e e t  from t h e  

Saltwater I n j e c t i o n  Well 

S i t e  p r e p a r a t i o n  w a s  planned so t h a t  a s u f f i c i e n t  area w a s  p repared  
e a r l y  enough t o  permi t  moving i n  American Rig S e r v i c e s  Rig No .  7 on 
J u l y  3 ,  1978,  t o  d r i l l  t h e  saltwater d i s p o s a l  w e l l .  American Rig No. 
7 ,  p r e v i o u s l y  o p e r a t i n g  as a workover r i g ,  w a s  adapted  f o r  t h e  purpose  
of complet ing t h i s  j o b  by t h e  a d d i t i o n  of a power swivel i n  l i e u  of  a 
conven t iona l  r o t a r y  t a b l e  and by t h e  a d d i t i o n  of mud pumps f o r  c i r c u -  
l a t i n g  t h e  d r i l l i n g  f l u i d s .  

C r e w s  were t r a i n e d  and exper ienced  i n  workover o p e r a t i o n s  b u t  
w e r e  n o t  e q u a l l y  exper ienced  i n  d r i l l i n g  o p e r a t i o n s .  However, because  
of t h e  c r i t i c a l i t y  of t i m e  and t h e  need t o  o b t a i n  d a t a  b e f o r e  t h e  end 
of  t h e  f i s c a l  y e a r ,  i t  w a s  dec ided  t o  proceed w i t h  t h e  equipment and 
crews a t  hand. 

*Summaries of  o p e r a t i o n s  i n  t a b u l a r  form are inc luded  as E x h i b i t s  C - 1 ,  
C-2, and C-3 a t  t h e  end of t h i s  r e p o r t .  
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Rig-up o p e r a t i o n s  w e r e  completed on J u l y  5 and on t h e  6 t h ,  13-3/8" OD 
conductor c a s i n g  w a s  d r i v e n  t o  r e f u s a l  a t  1 1 7  f e e t .  
mixed spud mud and i n s t a l l e d  t h e  power swivel t o  commence p i p e  r o t a t i o n  f o r  
d r i l l i n g .  
were begun. 

The c o n t r a c t o r  t h e n  

On J u l y  8 ,  t h e  mouse h o l e  w a s  d r i l l e d  and cont inuous  o p e r a t i o n s  

A t  8 a.m.  on t h e  8 t h  t h e  w e l l  w a s  spudded and d r i l l i n g  proceeded t o  
187 f e e t  i n  gumbo. Th i s  fo rma t ion  i s  common throughout  t h e  Garden C i t y  
area and i s  troublesome t o  d r i l l ;  t h e  gumbo-type material i s  semi -p la s t i c  
i n  c h a r a c t e r  and t e n d s  t o  f low o r  s h i f t  p o s i t i o n .  Opera t ions  were s h u t  
down a t  187 f e e t  i n  o r d e r  t o  c l e a n  t h e  gumbo from t h e  f low l i n e s ,  s h a l e  
s h a k e r ,  and mud p i t s .  

D r i l l i n g  cont inued  normally t o  a depth  of 1 2 2 2  f e e t ,  reached  on J u l y  
11. The h o l e  w a s  cond i t ioned  t o  run s u r f a c e  c a s i n g ,  and a c a s i n g  crew 
r igged  up i t s  equipment and s t a r t e d  9-5/8" c a s i n g  i n  t h e  h o l e .  
of 644 f e e t  t h e  c a s i n g  s t u c k  i n  t h e  h o l e ;  i t  would n e i t h e r  r o t a t e  nor  
r e c i p r o c a t e .  
over  t h e  s h a l e  shake r .  

A t  a depth  

Mud r e t u r n s  from t h e  h o l e  showed e x c e s s i v e  volumes of gumbo 

An o i l - b a s e  l i q u i d  w i t h  low s u r f a c e  t e n s i o n  ("EZ-Out") w a s  pumped i n t o  
t h e  w e l l  t o  f r e e  t h e  s t u c k  cas ing .  During t h i s  o p e r a t i o n  t h e  fo rma t ion  
c losed  i n  around t h e  o u t s i d e  of t h e  9-5/8" c a s i n g ,  p reven t ing  t h e  c i r c u -  
l a t i o n  of d r i l l i n g  f l u i d s .  

S ince  t h e  c a s i n g  w a s  s t u c k  above t h e  b a s e  of t h e  f r e s h  water sands ,  
and s i n c e  Lou i s i ana  S t a t e  Department of Conserva t ion  r e g u l a t i o n s  r e q u i r e  
t h a t  f r e s h  water sands be covered by a t  l eas t  two s t r i n g s  of  c a s i n g ,  i t  w a s  
mandatory t o  abandon t h i s  ho le .  The re fo re  on J u l y  15 ,  d r i l l  p i p e  w a s  run  
open-ended i n s i d e  t h e  9-5/8" c a s i n g  and cement p lugs  w e r e  se t  from 600 t o  
400 f e e t  and from 20 f e e t  t o  t h e  s u r f a c e ,  e f f e c t i n g  p lugging  and abandonment. 

In  o r d e r  t o  conserve  space  and t o  u t i l i z e  e x i s t i n g  mud p i t s ,  t h e  r i g  
w a s  sk idded  some 1 0  f e e t  from i t s  o r i g i n a l  l o c a t i o n  on J u l y  16. New 13- 
3/8" OD conductor  c a s i n g  w a s  d r i v e n  t o  r e f u s a l  a t  1 2 1  f e e t .  American Rig 
No. 7 w a s  r i gged  up and t h e  blowout p r e v e n t e r  s t a c k  w a s  n ipp led  up. On 
J u l y  1 7  t h e  w e l l  w a s  spudded and d r i l l e d  t o  126 feet .  D r i l l i n g  cont inued  
through J u l y  19 t o  a dep th  of 1057 f e e t .  

The h o l e  w a s  cond i t ioned  and gumbo w a s  removed from t h e  mud system 
p r i o r  t o  r i g g i n g  up t h e  cas ing  t o o l s  on J u l y  21. 
3611 H-40 LT&C c a s i n g  equipped w i t h  a H a l l i b u r t o n  f l o a t  c o l l a r  a t  998 f e e t  
and gu ide  shoe w a s  run  t o  1040 f e e t .  
of class H cement, p l u s  1% T h r i f t y  Line  and 5% sodium c h l o r i d e ,  t a i l e d  i n  
by 100 s a c k s  of c l a s s  H cement p l u s  2% ca lc ium c h l o r i d e .  

That same day, 9-5/8" OD, 

Th i s  p i p e  w a s  cemented w i t h  200 sacks  

S i x t y - f i v e  b a r r e l s  
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of cement w e r e  c i r c u l a t e d  t o  t h e  s u r f a c e .  The cement j o b  w a s  complete a t  
5 : 3 0  p.m. w i t h  1000 p s i  f i n a l  p r e s s u r e  a t  t h e  s u r f a c e .  
t o  se t  f o r  24 hours .  

Cement w a s  al lowed 

Nippl ing  up o p e r a t i o n s  were completed on J u l y  23.  The blowout 
p r e v e n t e r  s t a c k  w a s  t e s t e d  and t h e  f l o a t  c o l l a r  a t  t h e  bottom of t h e  
c a s i n g  w a s  d r i l l e d  o u t .  
a dep th  of 1856 f e e t ,  a t  which p o i n t  t h e  r i g  had t o  be  s h u t  down f o r  
repairs.  

Normal d r i l l i n g  p rogres sed  through J u l y  25 t o  

C o i n c i d e n t a l  w i t h  t h e  r e p a i r s  t o  t h e  American No. 7 Rig,  P r o g r e s s  
D r i l l i n g  Company Rig 2 1  became a v a i l a b l e  f o r  r e e n t r y  o p e r a t i o n s  on t h e  
A l i c e  C .  P l a n t a t i o n  No. 2 W e l l .  P r o g r e s s  began moving i n  equipment on 
t h e  s i t e ,  g r e a t l y  i n c r e a s i n g  a c t i v i t y  i n  t h e  area. 

Repa i r s  t o  t h e  saltwater i n j e c t i o n  w e l l  r i g  w e r e  completed on J u l y  
2 6 .  The h o l e  w a s  cond i t ioned  t o  a dep th  of 1856 f e e t  and d r i l l i n g  t h e n  
p rogres sed  normal ly  t o  a depth  of 3584 f e e t .  While p u l l i n g . o u t  of t h e  
h o l e  t o  change b i t s  a t  t h i s  dep th ,  t h e  d r i l l  p i p e  momentarily s t u c k  a t  
3534 f e e t ,  a t  2812 f e e t ,  and a g a i n  a t  2450 f e e t  b e f o r e  t h e  c r e w  f i n i s h e d  
p u l l i n g  o u t  of  t h e  h o l e .  While going back i n  t h e  h o l e  w i t h  a new b i t ,  
i t  w a s  n e c e s s a r y  t o  ream b r i d g e s  i n  t h e  h o l e  a t  1 0 5 7 ,  2555,  and 2580 
f e e t .  T h e r e a f t e r  i t  w a s  n e c e s s a r y  t o  ream each j o i n t  of d r i l l  p i p e  back 
t o  a dep th  of 3584 f e e t .  

The h o l e  c o n d i t i o n s  exper ienced  on t h i s  t r i p  i n  t h e  h o l e  l e d  t o  t h e  
conc lus ion  t h a t  t h e  power a v a i l a b l e  from t h e  American Rig No. 7 mud 
pumps w a s  i nadequa te  t o  p r o p e r l y  c i r c u l a t e  fo rma t ion  c u t t i n g s  from t h e  
h o l e  below t h i s  depth.  
up on August 1 i n  o r d e r  t o  c i r c u l a t e  t h e  w e l l  f l u i d s  p r o p e r l y  w h i l e  
r each ing  t h e  o b j e c t i v e  t o t a l  depth.  A s  a r e s u l t  of t h e  a d d i t i o n a l  m u d  
pump c a p a c i t y ,  t h e  r a t e  of p e n e t r a t i o n  i n c r e a s e d  from less t h a n  2 f e e t  
p e r  hour t o  an ave rage  of 15 f e e t  p e r  hour.  D r i l l i n g  t h e n  cont inued  
normally t o  a d e p t h  of 4355 fee t  on August 4 .  This  w a s  t h e  c o r i n g  dep th  
s e l e c t e d  as t h e  t o p  of t h e  o b j e c t i v e  i n j e c t i o n  sand,  based on co r re -  
l a t i o n s  of t h e  r a t e  of p e n e t r a t i o n  and t h e  SP curve  on t h e  o r i g i n a l  
e l e c t r i c  l o g s  f o r  t h e  A l i c e  C. P l a n t a t i o n  No. 2 r e e n t r y  w e l l .  (A copy 
of t h i s  l o g  i s  inc luded  as E x h i b i t  D i n  t h e  pocket i n s i d e  t h e  back 
cover  of t h i s  r e p o r t . )  S i n c e  DOE ( s e e  E x h i b i t  E) had r e q u e s t e d  t h a t  a 
conven t iona l  c o r e  b e  t aken  i n  t h e  i n j e c t i o n  sand,  a c o r e  w a s  c u t  from 
4355 t o  4375 f e e t  w i t h  100% recovery .  T h i s  c o r e  w a s  examined on loca -  
t i o n  and found t o  b e  a homogeneous, medium- t o  coarse-gra ined ,  g ray ,  
a n g u l a r  sand  w i t h  s u b s t a n t i a l  h o r i z o n t a l  and v e r t i c a l  p e r m e a b i l i t y .  Every 
t h i r d  f o o t  of t h i s  c o r e  w a s  r e t a i n e d  i n s i d e  i t s  rubber  sleeve, s e a l e d  i n  a 
p l a s t i c  bag,  and s t o r e d  a t  Core L a b o r a t o r i e s ,  I n c . ,  L a f a y e t t e ,  Lou i s i ana .  

A Byron Jackson  pump t r u c k  w a s  t h e r e f o r e  r igged  
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On August 7 a new b i t  w a s  run. The h o l e  w a s  d r i l l e d  t o  a dep th  of  

It w a s  
4570 f e e t  and a n  e l ec t r i c  l o g  w a s  run  (copy inc luded  as Exh ib i t  F i n  
t h e  pocket  i n s i d e  t h e  back cover  of t h i s  r e p o r t )  on August 8-9. 
concluded t h a t  t h e  o b j e c t i v e  sands  had been p e n e t r a t e d  and were s u i t a b l e  
f o r  s a l t w a t e r  d i s p o s a l .  D r i l l  p i p e  w a s  t hen  l a i d  down i n  p r e p a r a t i o n  
f o r  running  a 5-1/2" product ion  cas ing .  

On August 10  a f u l l  s t r i n g  of 5-112" OD, 15.50, 5-55 c a s i n g  w a s  
run,  complete w i t h  a guide  shoe  on t h e  bottom and a f l o a t  c o l l a r  a t  4535 
f e e t .  Cement w a s  c i r c u l a t e d  t o  t h e  s u r f a c e  on t h e  w e l l ,  t h e  blowout 
p r e v e n t e r s  w e r e  n ipp led  down, and t h e  3-1/2" d r i l l  p i p e  w a s  loaded  o u t .  
Two days  l a t e r  a s t r i n g  of  2-7/8" OD work p i p e  w a s  picked up, t h e  h o l e  
w a s  cond i t ioned  t o  t o t a l  dep th ,  and on t h e  1 3 t h  a gamma-ray cement bond 
l o g  w a s  run.  
squeeze t h e  b a s e  and t h e  top  of  t h e  o b j e c t i v e  i n j e c t i o n  sand t o  i s o l a t e  
i t  from t h e  remainder  of  t h e  w e l l  bore .  

The l o g  i n d i c a t e d  t h a t  i t  would be necessa ry  t o  b lock  

On August 14  t h e  5-112" c a s i n g  w a s  p e r f o r a t e d  from a n  e l ec t r i ca l  
l o g  dep th  of  4432 t o  4435 feet ,  and t h e  p e r f o r a t i o n s  w e r e  squeezed w i t h  
cement t o  a maximum and f i n a l  p r e s s u r e  of  3500 p s i .  A through-tubing 
p e r f o r a t i n g  gun w a s  r u n  on a n  e l ec t r i c  w i r e  l i n e  and t h e  c a s i n g  w a s  per-  
f o r a t e d  from 4338 t o  4341 f e e t .  The squeeze t o o l  w a s  t h e n  se t  a t  4181 
f e e t  and t h e  p e r f o r a t i o n s  w e r e  squeezed wi th  cement t o  a maximum and 
f i n a l  p r e s s u r e  of 3000 p s i .  The work s t r i n g  and squeeze t o o l  were then  
p u l l e d  o u t  of  t h e  ho le .  
i n  t h e  h o l e  and cement w a s  d r i l l e d  from 4163 t o  4337 f e e t  and from 4381 
t o  4522 f e e t .  The f a c t  t h a t  cement w a s  d r i l l e d  below t h e  lowermost 
p e r f o r a t i o n  confirmed t h a t  a poor pr imary cement j o b  e x i s t e d  n e a r  t h e  
c a s i n g  shoe.  It a l s o  confirmed t h e  poor bonding shown on t h e  bond log .  
On August 16  t h e  squeezed-off p e r f o r a t i o n s  were t e s t e d  t o  1500 p s i  and 
found t o  be ho ld ing  s a t i s f a c t o r i l y .  A t r i p  w a s  t hen  made w i t h  t h e  work 
p i p e  and b i t  and c a s i n g  s c r a p e r  t o  4522 f e e t .  
from t h e  h o l e  w i t h  water and t h e  work s t r i n g  w a s  l a i d  down. 

On August 15 a 4-3/4" OD d r i l l i n g  b i t  w a s  run  

The mud w a s  d i s p l a c e d  

On August 1 7  t h e  blowout p r e v e n t e r s  were n ipp led  down and a c h r i s t -  
m a s  t ree i n s t a l l e d  and t e s t e d  t o  1500 p s i .  The cased-off saltwater d i s -  
p o s a l  w e l l  w a s  t h e n  l e f t  i d l e  t o  await p e r f o r a t i n g ,  scheduled t o  be  
accomplished s imul t aneous ly  wi th  complet ion p r e p a r a t i o n s  on t h e  r e e n t r y  
w e l l .  

Reentry Opera t ions  

A f t e r  several months of  s ea rch ing  f o r  a d r i l l i n g  r i g  of  s u i t a b l e  
c a p a c i t y ,  Gruy l o c a t e d  a r i g  owned by t h e  P rogres s  D r i l l i n g  Company, 
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which w a s  a v a i l a b l e  a f t e r  complet ion of  a w e l l  i n  A l l e n  P a r i s h ,  Lou- 
i s i a n a .  A copy of t h e  c o n t r a c t  f o r  t h e  r i g  is  inc luded  as Appendix D. 
P rog res s  moved i n  t o  t h e  Al ice  C. P l a n t a t i o n  No. 2 l o c a t i o n  w i t h  t h e i r  
r i g  N o .  21 on J u l y  26-28 and rig-up o p e r a t i o n s  began. During t h i s  
pe r iod  i t  w a s  necessa ry  t o  i n s t a l l  d r i p  pans and a d d i t i o n a l  d r a i n a g e  
d i t c h e s  t o  conform w i t h  envi ronmenta l  requi rements .  

During t h e  f i r s t  two weeks o f  o p e r a t i o n s  a t  t h e  s i t e ,  work w a s  hin-  
dered  by t o r r e n t i a l  r a i n s  fo l lowing  t h e  pas sage  of a t r o p i c a l  dep res s ion .  

On August 2 r ig-up o p e r a t i o n s  w e r e  completed and t h e  r i g  broke  t o u r  
b e f o r e  d r i l l i n g  t h e  r a t  h o l e  and t h e  mouse ho le .  The fo l lowing  day t h e  
mud t a n k s  were f i l l e d  w i t h  w a t e r  and t h e  r i g  s e r v i c e d .  
blowout p r e v e n t e r s  and c o n t r o l  l i n e s  w a s  completed on August 4 .  I t . w a s  
t h e n  determined t h a t  t h e  accumulator  t a n k s  were inadequa te  and r e q u i r e d  
replacement .  The choke manifold w a s  n i p p l e d  up and spud mud mixed on 
August 5 ;  on t h e  6 t h ,  t h e  b e l l  n i p p l e  w a s  r ep laced  and a t t e m p t s  w e r e  
made t o  complete  a tes t  on t h e  blowout p r e v e n t e r s .  The p r e v e n t e r s  were 
t e s t e d  a t  10,000 p s i  and t h e  Hydr i l  a t  3500 p s i  on August 7. 

Nippling-up of  

On August 8 t h e  w e l l  w a s  r e e n t e r e d .  The t o p  cement p lug  from 0 t o  
20 f e e t  w a s  d r i l l e d  o u t  and t h e  h o l e  w a s  cond i t ioned  t o  2137 f e e t .  The 
nex t  day cement w a s  d r i l l e d  from 3205 t o  3266 f e e t  and t h e  h o l e  w a s  
a g a i n  cond i t ioned .  
r i v e d  a t  t h e  l o c a t i o n .  A mud degasse r  w a s  i n s t a l l e d  i n  t h e  system, 
a long  w i t h  t h e  new accumulator  chamber f o r  t h e  Hydr i l .  

A t  t h a t  p o i n t  t h e  9-5/8" c a s i n g  t i e b a c k  s t r i n g  ar- 

On August 10  t h e  choke manifold assembly w a s  r e p a i r e d ,  and t h e  
blowout p r e v e n t e r s  and choke manifold w e r e  t e s t e d  t o  10,000 p s i .  
Opera t ions  resumed on t h e  l l t h ,  when cement was d r i l l e d  from 3266 t o  
3275 f e e t ,  a t  which p o i n t  t h e  top  of  t h e  cut-off  9-5/8" c a s i n g  w a s  
encountered .  A t r i p  w i t h  a j u n k  baske t  w a s  made and t h e  hole c leaned  
o u t  t o  3275 f e e t .  A f t e r  t h e  junk  baske t  w a s  removed and a new b i t  run ,  
cement w a s  d r i l l e d  i n s i d e  t h e  9-5/8" c a s i n g  t o  3503 f e e t  and t h e  mud 
cond i t ioned  t o  t h a t  depth .  

A round t r i p  w a s  made w i t h  wash p i p e  and t h e  9-5/8" c a s i n g  w a s  
washed o v e r  from 3428 t o  3490 f e e t  ( a  t o t a l  o f  62 f e e t  below t h e  top  of 
t h e  9-5/8" c a s i n g ) .  
made f o r  c u t t i n g  t o o l s .  The 9-518" c a s i n g  w a s  c u t  a t  3446 f e e t .  A t r i p  
w a s  made t o  r ecove r  t h e  9-5/8" c a s i n g  f i s h ,  fol lowed by a n o t h e r  t o  d r e s s  
o f f  t h e  t o p  o f  t h e  9-5/8" cas ing .  
t i e b a c k  sleeve w a s  t hen  run  w i t h  9-5/8" c a s i n g  and t h e  t i e b a c k  made t o  
extend a f u l l  s t r i n g  of 9-5/8" c a s i n g  t o  t h e  s u r f a c e .  The connec t ion  

On August 15 t h e  mud w a s  cond i t ioned  and a t r i p  

The Brown O i l  Tool h i g h  p r e s s u r e  
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w a s  t e s t e d  t o  3000 p s i  f o r  30 minutes ,  and he ld .  The 9-5/8" c a s i n g  w a s  
hung o f f  w i t h  200,000 pounds of  t e n s i o n  and n i p p l e d  up on t h e  c a s i n g  
spoo l  on August 17.  The nex t  day, nippl ing-up of t h e  blowout p r e v e n t e r s  
and t h e  accumulator  t a n k s  w a s  completed. The BOP'S and choke manifold 
were t e s t e d  t o  10,000 p s i .  Some r e p a i r s  w e r e  made t o  t h e  No. 3 engine  
on t h e  r i g  d u r i n g  t h i s  pe r iod .  

A t r i p  w a s  t h e n  made and cement d r i l l e d  from 3490 f e e t  t o  a dep th  
of 3522 f e e t .  Mud w a s  cond i t ioned  and t h e  crew cont inued  running  p i p e  
i n  t h e  h o l e ,  condi t ion ing 'mud t o  a depth  of  8370 f e e t .  Opera t ions  were 
cont inued  t o  c o n d i t i o n  t h e  h o l e  by lowering t h e  d r i l l  p i p e  i n  increments  
of 1000 t o  2000 f e e t .  This  progressed  from August 22 through August 25, 
a t  which t i m e  t h e  h o l e  w a s  cond i t ioned  t o  16,004 f e e t .  A t  t h i s  p o i n t  
t h e  mud weight  w a s  i n c r e a s e d  t o  1 7 . 2  l b l g a l  p r e p a r a t o r y  t o  d r i l l i n g  o u t  
t h e  cement p lug  i n  t h e  bottom of  t h e  9-5/8" p r o t e c t i o n  cas ing .  
t h e  mud weight  used by Sun O i l  Company a t  t h e  t i m e  t h e  w e l l  o r i g i n a l l y  
reached i t s  t o t a l  depth  of 19,000 f e e t .  

This  w a s  

On August 28, a f t e r  c o n d i t i o n i n g  t h e  w e l l ,  t h e  p r e v e n t e r s  and choke 
manifold were t e s t e d  t o  10,000 p s i  and t h e  bottom p lug  i n  t h e  p r o t e c t i o n  
c a s i n g  w a s  d r i l l e d  o u t .  Opera t ions  cont inued  t o  wash and ream t h e  open 
h o l e  a t  16,329 f e e t .  The low drum c h a i n  on t h e  r i g  drawworks broke  and 
w a s  r e p a i r e d  on t h e  30th.  On August 31 a t r i p  t o  change b i t s  w a s  com- 
p l e t e d  and t h e  h o l e  cond i t ioned  t o  16,329 f e e t .  Reaming and washing 
cont inued  t o  17 ,131  f e e t .  Upon s t a r t i n g  t o  make a s h o r t  t r i p  on Sept- 
ember 3 ,  t h e  lower c l u t c h  on t h e  r i g  broke. During t h e  breakdown t h e  
r i g  could n o t  r o t a t e  o r  r e c i p r o c a t e  t h e  d r i l l  p ipe ,  which t h e r e f o r e  
became s t u c k  i n  t h e  ho le .  "Black Magic" o i l  base  mud w a s  s p o t t e d  i n  t h e  
w e l l  i n  a n  e f f o r t  t o  f r e e  t h e  d r i l l  p ipe .  The p i p e  w a s  worked f r e e  and 
t h e  h o l e  cond i t ioned  t o  17,547 f e e t .  The fo l lowing  day t h e  mud a g i t a t o r s  
and mixing system w e r e  r e p a i r e d ,  and c o n d i t i o n i n g  of  t h e  h o l e  cont inued  
t o  a dep th  of  17,735 f e e t .  On September 7 t h e  o b j e c t i v e  depth ,  18,100 
f e e t ,  w a s  reached.  A t  t h a t  p o i n t ,  du r ing  a s h o r t  t r i p ,  t h e  p i p e  ex- 
pe r i enced  50,000 pounds of  d rag  a t  17,630 f e e t .  The h o l e  would n o t  f i l l  
p r o p e r l y  and i t  a c t u a l l y  s t a r t e d  t o  flow. D r i l l  p i p e  w a s  lowered back 
t o  bottom and t h e  h o l e  w a s  condi t ioned  w i t h  17 .2  l b / g a l  mud. 

On September 8 a n  a d d i t i o n a l  s h o r t  t r i p  w a s  made i n t o  t h e  9-5/8" 
c a s i n g  and i t  w a s  found necessa ry  t o  ream t h e  h o l e  from 16,474 t o  16,534 
f e e t .  Reaming cont inued  through t h e  t i g h t  s p o t  a t  16,474 f e e t  p r i o r  t o  
c o n d i t i o n i n g  mud t o  18,100 f e e t .  On September 10  t h e  d r i l l  p i p e  w a s  
p u l l e d  o u t  o f  t h e  h o l e  t o  run  an  e lec t r ic  l o g .  No d rag  w a s  encountered 
t o  18,100 f e e t  du r ing  logg ing  o p e r a t i o n s .  
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The Schlumberger ISF Sonic  and c a l i p e r  l o g  w a s  completed,  and 
du r ing  t h e  c o n d i t i o n i n g  t r i p  t o  18,100 f e e t  i t  w a s  necessa ry  t o  ream 
a t i g h t  s p o t  a t  1 6 , 4 7 4  f e e t .  Mud weight  w a s  found t o  be  c u t  from 1 7 . 2  
t o  17 l b / g a l  on bottoms up c i r c u l a t i o n .  Another s h o r t  t r i p  a g a i n  found 
a t i g h t  s p o t  a t  1 6 , 4 7 4  f e e t ,  w i t h  d r a g  up t o  50,000 pounds. A f t e r  
r e t u r n i n g  t o  bottom on  t h e  1 3 t h ,  r e t u r n s  o f  d r i l l i n g  mud from 18,100 
f e e t  were c u t  t o  1 6 . 9  l b / g a l .  
t r i p  w a s  made w i t h  t h e  d r i l l  p i p e  t o  r i g  up and m i l l  a t  1 6 , 4 7 4  f e e t .  
M i l l i n g  cont inued  back t o  18,100 f e e t ,  w i t h  a maximum drag  of 2 5 , 0 0 0  
pounds. The d r i l l  p i p e  w a s  p u l l e d  o u t  of  t h e  h o l e  t o  change t h e  d r i l l -  
i n g  assembly. While t h e  p i p e  w a s  o u t  of t h e  h o l e  t h e  lower rams were 
changed t o  7" p i p e  r a m s  i n  p r e p a r a t i o n  f o r  running 7" produc t ion  cas ing .  

A f t e r  s t a b i l i z i n g  t h e  mud column, a round 

On September 1 6  t h e  c r e w  f i n i s h e d  changing t o  7" p i p e  r a m s ,  t e s t e d  
t h e  blowout p r e v e n t e r s  t o  10,000 p s i  and t h e  Hydr i l  t o  3500 p s i ,  and 
went i n  t h e  h o l e  t o  t h e  bot tom of  t h e  9-5/8" c a s i n g  a t  1 6 , 2 3 4  f e e t .  The 
r i g  w a s  t h e n  s h u t  down t o  r e p a i r  t h e  drawworks. On September 17 c a s i n g  
t o o l s  and equipment w e r e  r i gged  up t o  l a y  down d r i l l  p ipe .  D r i l l  p i p e  
w a s  t h e n  r u n  t o  t o t a l  depth  and c i r c u l a t e d  bottom up, and t h e  crew 
s t a r t e d  l a y i n g  down d r i l l  p ipe .  

On September 1 7 ,  as d r i l l  p i p e  w a s  be ing  l a i d  down and loaded  o u t  
on t h e  t r u c k s ,  t h e  w e l l  began t o  f low a t  approximate ly  8 p.m. Oper- 
a t i o n s  d u r i n g  t h e  saltwater f low and through abandonment o f  t h e  w e l l  a re  
d e s c r i b e d  i n  d e t a i l  i n  S e c t i o n  4 of t h i s  r e p o r t .  
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4 .  SALTWATER FLOW, PLUGGING AND ABANDONMENT 

Throughout r e e n t r y  o p e r a t i o n s  a mud-0-meter d e v i c e  ( a  p i t  l e v e l  and 
mud f low l i n e  r e c o r d e r )  
and a n  a u d i b l e  a la rm sys tem w e r e  coupled t o  t h i s  r e c o r d e r .  A second 
r e c o r d e r  f o r  t h e  p i t  l e v e l  and flow l i n e  w a s  l o c a t e d  i n  t h e  d r i l l i n g  
c o n s u l t a n t s  t ra i le r  house q u a r t e r s ,  bu t  w i thou t  an alarm system. These 
dev ices  con t inuous ly  monitored and recorded  t h e  mud level i n  t h e  t anks  
and t h e  re la t ive f low ra te  i n  t h e  mud l i n e  from t h e  w e l l .  A s  w i l l  be 
d i scussed  i n  fo l lowing  paragraphs ,  t h e  r e c o r d i n g  on t h e  d e r r i c k  f l o o r  
w a s  i n t e r r u p t e d ;  t h e  r eco rd ing  i n  t h e  c o n s u l t a n t s '  o f f i c e ,  however, w a s  
cont inuous .  

w a s  p o s i t i o n e d  n e a r  t h e  d r i l l e r .  Both a v i s i b l e  

Before commencing t o  run  7-inch c a s i n g ,  i t  w a s  necessa ry  f o r  , t h e  
d r i l l i n g  crew t o  remove t h e  d r i l l  p i p e  by p u l l i n g  one j o i n t  a t  a time, 
l a y i n g  down t h e  j o i n t ,  and load ing  i t  on to  a w a i t i n g  t r u c k .  Considera- 
t i o n  w a s  g iven  t o  s t a n d i n g  t h e  d r i l l  p i p e  i n  t h e  d e r r i c k ,  bu t  t h e  der -  
r i c k  could n o t  accommodate a l l  of t h e  p ipe .  The n e c e s s i t y  t o  accomplish 
t h i s  o p e r a t i o n  i n  t h e  s h o r t e s t  p o s s i b l e  t i m e  w a s  recognized ,  s i n c e  any 
d e l a y  would l e a d  t o  d e t e r i o r a t i o n  of c o n d i t i o n s  i n  t h e  open ho le .  

Coming o u t  of t h e  h o l e  w i t h  d r i l l  p i p e  r e q u i r e d  keeping t h e  h o l e  
f u l l  of mud whi l e  d r i l l  p i p e  w a s  be ing  removed, i n  o r d e r  t o  m a i n t a i n  a 
c o n s t a n t  h y d r o s t a t i c  p r e s s u r e  ove rba lance  a d j a c e n t  t o  t h e  Geo2 sands.  
The r eco rd ing  c h a r t  shows t h a t  t h i s  w a s  done r e g u l a r l y  w h i l e  p u l l i n g  o u t  
of t h e  ho le .  During t h e  p rocess  of f i l l i n g  t h e  h o l e  as d e s c r i b e d ,  t h e  
moni tor ing  in s t rumen t  s e n s e s  a f low i n  t h e  mud f low l i n e  and sounds t h e  
alarm each  t i m e  p i p e  d isp lacement  volume i s  r e p l a c e d  by an e q u i v a l e n t  
volume of  mud. 
i n  t h e  h o l e  i s  t o  r e l y  h e a v i l y  on t h i s  dev ice  t o  warn of any v a r i a t i o n s  
i n  rate of  flow. Apparently t h e  r i g  pe r sonne l  f e l t  t h a t  t h e  f r e q u e n t  
alarm w a s  n o t  s e r v i n g  a u s e f u l  purpose because t h e  normal c o u r s e  of t h e  
o p e r a t i o n  r e s u l t e d  i n  r epea ted  b l a s t s .  There is  evidence ,  b u t  no 
p r o o f ,  t h a t  t h e y  t h e r e f o r e  e l e c t e d  t o  t u r n  o f f  t h e  alarm t o  avoid  d i s -  
t r a c t i o n  du r ing  removal of  d r i l l  p ipe .  This conc lus ion  is  based on t h e  
f a c t  t h a t  t h e  alarm swi t ch  w a s  found t o  be tu rned  o f f  when i n s p e c t e d  
a f t e r  t h e  saltwater f low i n c i d e n t .  

Normal o p e r a t i n g  p r a c t i c e  w h i l e  d r i l l i n g  o r  reaming down 

Switching o f f  t h e  alarm d i d  n o t  i n t e r r u p t  t h e  r e c o r d i n g  of t h e  p i t  
l e v e l  and flow l i n e  volumes on t h e  c h a r t s  on t h e  r i g  f l o o r  o r  t h e  t r a i l e r  
house. I n s p e c t i o n  of  t h e  r i g  c h a r t  reveals, however, t h a t  t h e  pen f o r  
t h e  p i t  level r e c o r d e r  w a s  i n o p e r a t i v e  and a p p a r e n t l y  clogged from 7:30 
a . m .  t o  6 : 4 5  p.m. 
t o  loss of w e l l  c o n t r o l .  A p p a r e n t l y . t h e  sudden f low s u r g e  a t  t h e  s u r f a c e  
j a r r e d  t h e  r eco rd ing  pen, caus ing  i t  t o  i n k  and beg in  r eco rd ing  a f t e r  
s a l t  water f low commenced (see  F i g c l ) .  

It t h e r e f o r e  p rov ides  very  l i t t l e  in fo rma t ion  p r i o r  
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The c h a r t  recorded  i n  t h e  t ra i le r  house i n d i c a t e s  t h a t  t h e  w e l l  w a s  
expe r i enc ing  a cont inuous  and p r o g r e s s i v e l y  i n c r e a s i n g  flow f o r  seven 
hours  p r i o r  t o  t h e  l o s s  of  c o n t r o l .  S i m i l a r l y ,  t h e  c h a r t  shows a 
p r o g r e s s i v e  n e t  i n c r e a s e  i n  mud p i t  volume, b u t  t h i s  w a s  masked t o  some 
e x t e n t  by t h e  o p e r a t i o n  of  adding  mud t o  t h e  h o l e  t o  compensate f o r  t h e  
d r i l l  p ipe  volume. (See Fig.  2 ) 

A f t e r  p u l l i n g  a l l  of t h e  d r i l l  p i p e  except  e i g h t  j o i n t s  and t h r e e  
d r i l l  c o l l a r s ,  t h e  r i g  crew stopped t h i s  o p e r a t i o n  f o r  1-1 /2  hours  i n  
o r d e r  t o  p i c k  up t h e  k e l l y  and b reak  o u t  subs and valves. Opera t ions  
were t h e n  resumed t o  f i n i s h  l a y i n g  down t h e  d r i l l  p ipe .  Three more 
j o i n t s  w e r e  p u l l e d ,  and then ,  j u s t  a f t e r  7 p.m. on September 1 7 ,  1978, 
a s t r o n g  flow of  mud commenced. This w a s  a p p a r e n t l y  t h e  f i r s t  awareness 
on t h e  p a r t  of t h e  r i g  pe r sonne l  and t h e  e n g i n e e r s  t h a t  a problem 
e x i s t e d .  

Attempts w e r e  made t o  i n s t a l l  t h e  TIW s u r f a c e  c o n t r o l  v a l v e  on t h e  

The p i p e  r a m s  on t h e  blowout p r e v e n t e r s  and Hydr i l  were c l o s e d ,  
t o p  j o i n t  of  d r i l l  p ipe ,  b u t  the w e l l  w a s  f lowing  too  s t r o n g l y  t o  p e r m i t  
t h i s .  
a l l  eng ines  w e r e  s h u t  down, and the r i g  w a s  evacuated  u n t i l  d a y l i g h t .  
Flow cont inued  through t h e  d r i l l  p i p e  f o r  2-1/2 t o  4 hours  (accounts  
va ry )  b e f o r e  t h e  h o l e  b r idged  i n s i d e  t h e  9-518 i n c h  cas ing .  Sha le ,  
d r i l l i n g  mud, and s a l t  water w e r e  spread  over  t h e  downwind s u r f a c e  area. 
N o  one w a s  i n j u r e d .  The on ly  s u r f a c e  damage w a s  t h e  d e s t r u c t i o n  of a l l  
r i g  l i g h t s .  

A t  approximate ly  8 p.m. on Sunday, September 1 7 ,  M. H. W i l l i t s ,  
a c t i n g  Gruy p r o j e c t  manager, w a s  n o t i f i e d  by t e l ephone  from t h e  r i g  by 
John White of  Golden Engineer ing ,  Inc . ,  who, t o g e t h e r  w i t h  J i m  Jo rdan ,  
r e p r e s e n t e d  Gruy a t  t h e  w e l l  s i t e .  W i l l i t s  immediately mobi l ized  
H a l l i b u r t o n  pumps and c o n t r o l  equipment and o rde red  excess  l i q u i d  mud 
(which had been s e n t  t o  remote s t o r a g e )  r e t u r n e d  t o  t h e  w e l l  s i t e .  A 
Gruy d r i l l i n g  s u p e r v i s o r ,  Ken Lawrence, a r r i v e d  a t  t h e  scene  t h e  f o l -  
lowing morning, a t  which t i m e  a l l  f low had ceased.  

A f t e r  t h e  w e l l  ceased  f lowing,  t h e r e  w a s  no i n d i c a t i o n  of  p r e s s u r e  
on t h e  d r i l l  p i p e  remaining i n  t h e  h o l e ,  t h e  9-5/8 - 13-3/8 i n c h  c a s i n g  
annulus ,  o r  t h e  13-3/8 i n c h  s u r f a c e  c a s i n g .  
w a s  observed on e i t h e r  t h e  s u r f a c e  o r  t h e  5-1/2 i n c h  c a s i n g  of t h e  sa l t  
water d i s p o s a l  w e l l .  
l i n e  e s t a b l i s h e d  t h a t  t h e  d r i l l  s t r i n g  w a s  n o t  i n  p r e s s u r e  communication 
w i t h  t h e  9-518 i n c h  annulus .  
w a t e r  and t h r e e  b a r r e l s  of mud w e r e  pumped i n t o  t h e  d r i l l  p i p e  annulus .  

No i n d i c a t i o n  of p r e s s u r e  

H a l l i b u r t o n ' s  a t t e m p t s  t o  pump through t h e  k i l l  

During t h i s  o p e r a t i o n ,  seven b a r r e l s  of 
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The 4-112 i n c h  p i p e  rams on t h e  BOP w e r e  opened and t h e  remaining p i p e  
w a s  found t o  be  f r e e .  It w a s  t h e n  recovered  from t h e  h o l e .  The t h r e e  
d r i l l  c o l l a r s  were found t o  be plugged w i t h  s h a l e .  

S ince  i t  w a s  imposs ib l e  t o  de te rmine  how many b r i d g e s  had been 
formed, o r  a t  what dep ths  they  occur red ,  o r  which b r i d g e s  had p r e s s u r e  
t r apped  below them, i t  w a s  determined t h a t  a snubbing u n i t  should be 
employed t o  a depth  of a t  least  4600 f e e t  wh i l e  d r i l l i n g  o u t  b r i d g e s ,  
i n  o r d e r  t o  c o n t r o l  p o s s i b l e  t r apped  p r e s s u r e  k i c k s .  It w a s  prep lanned  
t o  remove t h e  snubbing equipment upon r each ing  4600 f e e t  because  t h e  
weight of  t h e  d r i l l  s t r i n g  below t h i s  dep th  would more t h a n  o f f s e t  t h e  
f l u i d  f o r c e s  and conven t iona l  r e e n t r y  t echn iques  would be  f a s t e r .  On 
t h i s  p r e m i s e  t h e  snubbing u n i t  and a l l  a u x i l i a r y  equipment w e r e  i n -  
s t a l l e d  and c l eanou t  o p e r a t i o n s  were commenced on September 25, 1978. 

During snubbing o p e r a t i o n s  s m a l l  b r i d g e s  (approximate ly  1 0  f e e t  
each)  w e r e  encountered  a t  573, 820, 923, 1243, 1332, 1579, 1720, and 
3416 f e e t .  No t r apped  p r e s s u r e  w a s  found below any of  t h e s e  b r i d g e s ;  
some s a l t  w a t e r  and s l i g h t l y  gas  c u t  mud were observed .  Snubbing con- 
t i n u e d  w h i l e  d r i l l i n g  and washing t o  4781 f e e t .  The snubbing u n i t  w a s  
t h e n  r i g g e d  down, t h e  4-112 i n c h  d r i l l  p i p e  w a s  r e p l a c e d  by 3-112 i n c h ,  
and c o n v e n t i o n a l  d r i l l i n g  proceeded t o  5053 f e e t .  
h i t  an o b s t r u c t i o n .  A t r i p  w a s  made t o  change b i t s .  It w a s  found t h a t  
t h e  o l d  b i t  b o r e  i n d i c a t i o n s  of  running  on junk  o r  metal. 
made w i t h  an 8-114 i n c h  l e a d  impress ion  block.  The jagged  and i r r e g u l a r  
impress ion  on t h e  b lock  i n d i c a t e d  t h e  h o l e  t o  be r e s t r i c t e d  by approx- 
ima te ly  one i n c h  ove r  t h e  e n t i r e  p e r i p h e r y  of t h e  block.  It i s  t h e  
o p i n i o n  of Gruy t h a t  t h i s  impress ion  could on ly  be  caused by c o l l a p s e d  
c a s i n g  beginning  a t  t h e  dep th  of 5053 f e e t .  

A t  t h i s  depth  t h e  b i t  

A t r i p  w a s  

It w a s  concluded t h a t  any a t t e m p t  t o  r e p a i r  t h e  damaged s e c t i o n  of 
t h e  9-518 i n c h  c a s i n g  would r e q u i r e  u s i n g  e x c e s s i v e l y  heavy d r i l l i n g  
mud, which would e x e r t  a p r e s s u r e  i n  excess  of t h e  overburden p r e s s u r e  
of t h e  fo rma t ion  and r e s u l t  i n  l o s t  c i r c u l a t i o n .  Hence i t  appeared t o  
be mechanica l ly  and f i n a n c i a l l y  unreasonable  t o  a t t e m p t  f u r t h e r  opera- 
t i o n s .  We t h e r e f o r e  recommended t h a t  t h e  w e l l  be abandoned and re- 
ce ived  approva l  from DOE t o  do so.  

19 



GRUY FEDERAL, INC. 

5. CONCLUSIONS AND RECOMMENDATIONS 

Th i s  s e c t i o n  summarizes Gruy 's  i n t e r p r e t i v e  comments, assessments ,  and 
e v a l u a t i o n s  of t h e  problems encountered,  as w e l l  as f i n a l  conclus ions  and 
recommendations. 

Cause of t h e  S a l t  Water Flow. 

A f t e r  reviewing t h e  mud flow c h a r t s ,  Gruy 's  conclus ion  i s  t h a t  swab- 
bing a c t i o n  du r ing  t h e  e a r l y  s t a g e s  of t h e  t r i p  out  of t h e  ho le  which 
commenced a t  approximately 5 a.m. September 17 i n i t i a t e d  a flow of s a l t  
wa te r  from t h e  Geo2 fo rma t ions ,  reducing t h e  h y d r o s t a t i c  pressure .  
i s  i n d i c a t e d  on F i g u r e  2. The no te s  on t h i s  c h a r t  ref lect  our  subsequent  
i n t e r p r e t a t i o n  of even t s  as they occurred.  

Th i s  

Cause of t h e  Casing Col lapse .  

On t h e  b a s i s  of t h e  a v a i l a b l e  informat ion ,  Gruy 's  eng inee r ing  s t a f f  
has  cons t ruc t ed  a sequence of e v e n t s  t h a t  could have l e d  t o  t h e  cas ing  
c o l l a p s e ,  as fo l lows  : 

1. 

2.  

3. 

4. 

A f t e r  t h e  h o l e  had been emptied of d r i l l i n g  f l u i d ,  t h e  w e l l  w a s  
f lowing 100 pe rcen t  s a l t  water wi th  a tempera ture  i n  excess  of 
300°F. 

Because of t h e  p r e s s u r e  l o s s  caused by f r i c t i o n  and t h e  l o s s  i n  
h y d r o s t a t i c  head, t h e  f l u i d  p re s su re  dropped below t h e  s a t u r a t i o n  
p r e s s u r e  and t h e  water f l a s h e d  t o  steam. 

A br idge  formed deep w i t h i n  t h e  9-5/8" cas ing ,  i n t e r r u p t i n g  t h e  f low 
and l e a v i n g  much of t h e  cas ing  evacuated. 

The empty 9-5/8" cas ing  w a s  then  exposed t o  t h e  h y d r o s t a t i c  p r e s s u r e  
of t h e  mud column i n  t h e  annulus  and t h e  cas ing  co l l apsed .  

I n  suppor t  of t h i s  premise,  t h e  c o l l a p s e  p re s su re  of t h e  47 # / f t .  N-80 
c a s i n g  was computed from t h e  p ipe  design.  The t o t a l  weight  i n  a i r  of t h e  
cas ing  below 5000 f e e t  w a s  597,000 pounds. This  cas ing  w a s  run  w i t h  12.9 
# /ga l .  (bouyancy f a c t o r  = 0.802) mud i n  t h e  hole ;  t h e r e f o r e  t h e  t e n s i l e  
load  on t h e  cas ing  a t  5000 f e e t  w a s  479,000 pounds. The e f f e c t i v e  c o l l a p s e  
r e s i s t a n c e  of 47 # / f t .  N-80 c a s i n g  sub jec t ed  t o  t h i s  t e n s i l e  l oad ing  i s  
approximately 3460 p s i .  The h y d r o s t a t i c  p r e s s u r e  exe r t ed  by t h e  mud column 
on t h e  empty cas ing  would reach  t h e  c o l l a p s e  p r e s s u r e  of 3500 p s i  a t  a 
depth  of 5217 f e e t .  This  computed depth  i s  nea r  t h e  uppermost p o i n t  of 
c o l l a p s e  (5053 f e e t ) ,  suppor t ing  our exp lana t ion  f o r  t h e  cas ing  co l l apse .  
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Loss of Cont ro l .  

I n  an  e f f o r t  t o  b e t t e r  determine t h e  a c t u a l  even t s  l ead ing  t o  t h e  
September 1 7 ,  1978, s a l t  water f low,  Gruy r e t a i n e d  t h e  s e r v i c e s  of M r .  
Eugene H.  Dobbs, an at torney-at- law p r a c t i c i n g  i n  Houston, t o  o b t a i n  
s t a t emen t s  from s e v e r a l  i n d i v i d u a l s  r e p r e s e n t i n g  t h e  c o n t r a c t o r ,  t h e  sub- 
c o n t r a c t o r s ,  and t h e  s u p p l i e r  of t h e  mud volume logging  and recordj-ng 
equipment. A l l  s t a t emen t s  ob ta ined  by M r .  Dobbs a r e  an f i l e  i n  t h e  o f f i c e s  
of Gruy Fede ra l  i n  Houston. Gruy a l s o  r eques t ed  t h a t  s t a t emen t s  be taken  
from d r i l l i n g  company personnel  who were on t h e  r e e n t r y  w e l l .  P rog res s  
D r i l l i n g  Company, however, would not  a l low i t s  employees t o  provide  such 
s t a t emen t s .  

Although t h e  s t a t emen t s  tend t o  be r e p e t i t i v e  on most q u e s t i o n s ,  con- 
t r a d i c t i o n s  appear  i n  t h e  i n t e r p r e t a t i o n s  of t h e  mud log  c h a r t s .  Gruy 
b e l i e v e s  i t  i s  important  t o  n o t e  t h a t  t h e  v a r i e d  i n t e r p r e t a t i o n s  of t h e s e  
c h a r t s  i n d i c a t e  t h a t  Golden Engineer ing  Company personnel  would not  have 
a n t i c i p a t e d  t h e  f low even i f  they had reviewed t h e  recorded c h a r t s .  A 
comparison of s t a t emen t s  d i r e c t e d  t o  t h i s  s p e c i f i c  po in t  fo l lows:  

0 From t h e  s t a t emen t  of G .  W. Duncan, then Manager of t h e  D r i l l i n g  
and Resource Eva lua t ion  Group f o r  Gruy F e d e r a l ,  Inc.:  

Had I observed t h e s e  c h a r t s  a t  t h e  t i m e  t h a t  they were being re- 
corded i t  would have i n d i c a t e d  t o  me  t h a t  t h e  w e l l  was t r y i n g  t o  
f low f o r  s 3 m e  reason ,  and I f e e l  t h a t  anyone e lse  w e l l  versed  i n  
w e l l  o p e r a t i o n s  would f e e l  - would be a b l e  t o  conclude t h e  same 
th ing .  (Page 38 of Duncan's s ta tement . )  

0 From t h e  s ta tement  of Michael  R. Net to ,  s e r v i c e  r e p r e s e n t a t i v e  f o r  
t h e  AC Company of New I b e r i a ,  Louis iana ,  manufac turer  of t h e  mud 
p i t  volume and flow senso r s  which recorded t h e  log  c h a r t s ,  speaking  
i n  response t o  a q u e s t i o n  r ega rd ing  the c i rcular  f l o w  chart  
recorded on September 17 ,  1978: 

Ques t ion :  I n  your opin ion  as an  e x p e r t  t e c h n i c i a n  on PVT monitor- 
i n g  dev ices ,  does t h i s  c h a r t  i n d i c a t e  any th ing  which might make you 
s u s p i c i o u s  of what may be - of what might be happening t o  t h e  f low 
i n  t h e  w e l l ?  

Answer: Only r i g h t  here .  ( I n d i c a t i n g )  Only a t  4 - Say, 4 p.m., 
t h e r e  w a s  a - looked l i k e  a d r a s t i c  change i n  i t .  And o t h e r  t han  
t h a t ,  b e f o r e  t h a t  t i m e ,  I wouldn ' t  suspec t  anyth ing  wrong. 

Quest ion:  Would you d e f i n e  t h i s  d r a s t i c  change as being one which 
shows t h a t  t h e  p i t  volume was, i n  f a c t ,  i n c r e a s i n g  and t h a t  t h e r e  
w a s  indeed a flow i n  t h e  f low l i n e ?  

Answer: Yeah. Yes, sir .  (Pages 51-52 of N e t t o ' s  s t a t emen t . )  
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In Gruy's op in ion ,  i n  normal i n d u s t r y  p r a c t i c e  such i n t e r p r e t i v e  ob- 
s e r v a t i o n s  would have r e s u l t e d  i n  t h e  immediate r e t u r n  of t h e  d r i l l  p ipe  t o  
maximum p o s s i b l e  depth  and c i r c u l a t i o n  of p rope r ly  weighted d r i l l i n g  mud. 

By comparison t o  t h e  opin ions  of Duncan and Ne t to ,  which i n d i c a t e  t h a t  
t h e  c h a r t s  gave evidence t h e  w e l l  was t r y i n g  t o  f low,  the  fo l lowing  opin- 
i ons  by White and Morris  i n d i c a t e  a d i f f e r e n t  i n t e r p r e t a t i o n  o r  understand-  
ing:  

0 From the  statement of John  White of Golden Engineer ing  Company 
who w a s  i n  charge of w e l l  s i t e  o p e r a t i o n s  under a s u b c o n t r a c t  
agreement wi th  Gruy, responding t o  a q u e s t i o n  r ega rd ing  t h e  s t r i p  
c h a r t  mud l o g  of September 17: 

Answer: . . . It shows s t e a d i l y  dec reas ing  t h e  mud volume i n  t h e  
p i t s  up u n t i l  5:OO o r  about  4:30 p.m. t h a t  I t h i n k  whenever they  
s h u t  down t o  break the subs and k e l l y  subs and s t u f f  of f  the k e l l y  
and i t  shows a f a i r l y  even - i n  o t h e r  words, no i n c r e a s e  i n  f low t o  
speak of o t h e r  t han  what tempera ture  would cause  which i s  two o r  
t h r e e  barrels,  t h a t  much mud. 

Quest ion:  Anytime say ,  from 12:OO noon on September 17,  do you see 
a r e v e r s a l  t r e n d  i n  - 

Answer: No, i t  d o e s n ' t  show t o  be t ak ing  too  much f l u i d  and it  
d o e s n ' t  show t o  be g i v i n g  back any f l u i d .  (Pages 29-30 of Whi te ' s  
s ta tement . )  

0 From t h e  s t a t emen t  of M r .  Byron P h i l l i p  Morr i s ,  mud eng inee r  w i th  
Delta Mud and Chemical, who was s e r v i n g  as t h e  mud eng inee r  f o r  t h e  
r e e n t r y  o p e r a t i o n  on September 17 ,  responding t o  a q u e s t i o n  regard- 
i ng  t h e  o r i g i n a l  c i r c u l a r  c h a r t  l o g  recorded a t  t h e  w e l l  s i t e  on 
t h a t  d a t e  : 

Ques t ion :  I n  your opin ion ,  and from t h e  c h a r t  known as "Exhib i t  
D , "  had someone been watching t h i s  on a cont inuous b a s i s ,  would 
they  have been a b l e  t o  p r e d i c t  a flow from t h e  in fo rma t ion  t h a t ' s  
apparent  t h e r e ?  

Answer: No. (Pages 35-36 of Morr i s '  s t a t emen t . )  

These e x c e r p t s  i n d i c a t e  a d i f f e r e n c e  of op in ion  among t h e  persons  
d i r e c t l y  involved as t o  what t h e  mud p i t  volume c h a r t s  show, and, i n  com- 
pa r i son  to t h e  s t a t emen t s  of Duncan and Net to ,  a l s o  a d i f f e r e n c e  i n  t h e i r  
a b i l i t y  t o  p r e d i c t  a sal t  water f low from t h e  c h a r t s .  
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Gruy 's  Geo2 s t a f f  concludes from t h e s e  e x c e r p t s  and from t h e  state- 
ments i n  t h e i r  e n t i r e t y  t h a t  t h e r e  i s  no i n d i c a t i o n  t h a t  anyone p resen t  a t  
t h e  w e l l  s i t e  on September 1 7 ,  1978 ,  would have p r e d i c t e d  t h e  s a l t  water 
flow t h a t  occur red  on t h a t  day, even i f  they had observed t h e  c h a r t s  as 
they  were recorded.  It  must be remembered, however, t h a t  t h e  vo lun ta ry  
s t a t emen t s  were obta ined  s e v e r a l  weeks a f t e r  t h e  i n c i d e n t  and p o s s i b l y  a re  
tempered by r a t i o n a l i z a t i o n ,  and a l s o  t h a t  any opin ions  on t h e  s u b j e c t  he ld  
by P r o g r e s s  D r i l l i n g  Company personnel  were wi thhe ld  by t h e  company from 
t h i s  i n v e s t i g a t i o n  on t h e  b a s i s  t h a t  t h e  day-rate  d r i l l i n g  c o n t r a c t o r  i s  
not  r e s p o n s i b l e  f o r  downhole cond i t ions .  

P o l i c i e s  E s t a b l i s h e d  t o  P rec lude  Recurrence of Uncont ro l led  Flows. 

I n  t h e  plugging and abandonment r e p o r t  f o r  t h e  Al ice  C. P l a n t a t i o n  No. 
2 Well, Gruy enumerated c e r t a i n  p o l i c i e s  t h a t  have been e s t a b l i s h e d  t o  pre- 
c lude  t h e  r ecu r rence  of uncon t ro l l ed  s a l t  water f lows i n  f u t u r e  ope ra t ions .  
Recognizing t h a t  prudent  f i e l d  s u p e r v i s i o n  i s  mandatory, Gruy has  r ep laced  
c o n t r a c t  f i e l d  s u p e r v i s o r s  w i th  competent,  exper ienced  employees and has  
s t r eng thened  company o p e r a t i n g  personnel .  For a l l  f u t u r e  w e l l  o p e r a t i o n s ,  
Gruy p l a n s  exceedingly  t i g h t  c o n t r o l s ,  i n c l u d i n g  t h e  fo l lowing  s t e p s :  

1. Gruy w i l l  a s s i g n  exper ienced  company d r i l l i n g  s u p e r v i s o r s  t o  each 
w e l l ,  wi th  s t r i n g e n t  s u p e r v i s i o n  t o  ensu re  t h a t  day-rate  d r i l l i n g  
pe r sonne l  and procedures  do not  cause  o r  c o n t r i b u t e  t o  downhole 
p ro  b lems . 

2. Gruy w i l l  conduct p e r i o d i c  r e f r e s h e r  courses  i n  w e l l  c o n t r o l  proce- 
du res  and equipment. We are p repa r ing  a manual f o r  t h i s  purpose.  
Concent ra ted  t r a i n i n g  of r i g  crews i n  e a r l y  r e c o g n i t i o n  of downhole 
problems s h a l l  be company po l i cy .  

3 .  All necessary moni tor ing  systems and charts,  t o g e t h e r  w i th  cont inuous  
monitoring-system alarms, w i l l  be used. Records from t h e s e  moni tors  
w i l l  be mai led t o  our Houston o f f i c e  f o r  c u r r e n t  review. 

4 .  One man w i l l  be a s s igned  t o  con t inuous ly  ma in ta in  t h e  moni tor ing  de- 
v i c e s  i n  good o p e r a t i n g  c o n d i t i o n ,  During t r i p s  i n  and ou t  of t h e  
ho le ,  t h i s  person w i l l  con t inuous ly  monitor  t h e  mud p i t s  and t h e  mud 
f low l i n e .  

5 .  Long s t r i n g s  of product ion  c a s i n g  i n  f u t u r e  wells s h a l l  be run  i n  two 
s e c t i o n s ,  t h e  f i r s t  be ing  a c a s i n g  l i n e r  and t h e  second a t i e b a c k  
s t r i n g  of cas ing .  Th i s  w i l l  e l i m i n a t e  t h e  n e c e s s i t y  t o  l a y  down t h e  
d r i l l  s t r i n g ,  and w i l l  minimize t h e  d e t e r i o r a t i o n  t i m e  before  c a s i n g  
i s  set  through the  open ho le  s e c t i o n .  

I n  subsequent  d i s c u s s i o n s  w i t h  DOE, t h e s e  p o l i c i e s  have been e l a b o r a t e d  and 
approved. The f i n a l  v e r s i o n  of Gruy company po l i cy  on r e e n t r y  w e l l  proce- 
dures  i s  set  f o r t h  i n  le t ters  from Richard J. Dobson and Thomas H. Roy t o  
Ronald T.  S t e a r n s  of DOE/NVO ( s e e  E x h i b i t s  G ,  H ,  and I). 
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6. COSTS 

T o t a l  expense rece ived  as of December 1, 1978, on t h e ' A l i c e  C. 
P l a n t a t i o n  No. 2 Well appears  t o  be $3,587,883, which i s  broken down a s  
fo l lows  : 

Land a c q u i s i t i o n ,  l e g a l  f e e s ,  s i t e  p r e p a r a t i o n  . . .  $ 137,999 

Tangible  c o s t s ,  p r imar iy  tub ing  . . . . . . . . . . .  888,329 

I n t a n g i b l e  items and s e r v i c e s  . . . . . . . . . . .  2,528,999 

Other c o s t s  . . . . . . . . . . . . . . . . . . . .  32.556 

TOTAL . . . . . . . . . . . . . . . . . . . . . . .  $3,587,883 
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EXHIBIT A 

I N V E S T I G A T I O N  AND E V A L U A T I O N  OF 

GEOPRESSURED-GEOTHERMAL WELLS 

D E T A I L E D  REENTRY PROGNOSIS FOR 

GEOPRESSURE-GEOTHERMAL T E S T I N G  OF 
A L I C E  C .  P L A N T A T I O N  N o .  2 WELL 

GRUY FEDERAL,  I N C .  
2500 TANGLEWILDE,  S U I T E  1 5 0  

HOUSTON, TEXAS 77063 
7 1  3/785-9200 

JUNE 1 6 ,  1 9 7 8  

PREPARED FOR T H E  
DEPARTMENT OF ENERGY 

D I V I S I O N  OF GEOTHERMAL ENERGY 
UNDER CONTRACT E G - 7 7 - C - 0 8 - 1 5 2 8  
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CONSULTANTS IN ENERGY SYSTEMS 

2500 TANGLEWILDE. SUITE 150 
HOUSTON, TEXAS 77063 
7 1 3/785-9200 

191  1 JEFFERSON DAVIS HwY.. SUITE 500 
ARLINGTON, VIRGINIA 2 2 2 0 2  
703/920-0  1 1 3 

Mr. Ronald T. Stearns 
Engineering and Construction Division 
DOE/Nevada Operations Office 
P. 0. Box 14100 
Las Vegas, Nevada 89114 

Re: Contract No. EG-77-C-08-1528 
Sun Oil Company 
No. 2 Alice C. Plantation 
"Wells of Opportunity" Program 

Dear Mr. Stearns: 

As an ongoing portion of the Gruy Federal, Inc. Gulf Coast Geopressured- 
Geothermal "Wells of Opportunity" Program, we transmi5 herewith the  third revision 
of the reentry and testing recommendation for Geo L-9 in St. Mary Parish, 
Louisiana. 

This well was originally drilled as Sun Oil Company No. 2 Alice C. 
Plantation in the South Garden City Area. 

It will not be necessary to refer to previously furnished topographic maps 
or portions of electrical logs inasmuch as this presentation is complete. 

All necessary permits from the state and the land owners have been 
secured for this reentry operation. 

Yours very truly, 

@9& R' ard J. Dobson 

Vive President 
Special Programs 

RJD:je 
Enclosures 

THE GRUY COMPANIES-SINCE 1950 
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GEOPRESSURED-GEOTHERMAL REENTRY PROSPECT L-9 
SOUTH GARDEN CITY AREA 

ST. MARY PARISH, LOUISIANA 
ALICE C. PLANTATION NO. 2 

Introduction 

2 This Gruy Federal Type II-B geopressured-geothermal (Geo ) prospect 
was drilled as the Sun Oil Company, No. 2 Alice C. Plantation. I t  is located in 
Section 2, Township 16-S, Range lO-E, St. Mary Parish, Louisiana. The well  site is 
3,705.61 feet S 64 degrees 10' 43" W from U.S.C. & G.S. marker "Foster". This is 
located in a sugar cane field, but is accessible by a short extension of an existing 
road through the Cabot Corporation's carbon black plant located adjacent to the well  

site. The well  was drilled to a depth of 19,000 feet and abandoned as a dry hole in 
January, 1964. The location is shown on the west central area of the USGS 
topographic sheet, "North Bend". A portion of this sheet is included as Figure I. 

Figure I1 is a structural interpretation on the top of the porosity of the 
lower Marginulina ascensionensis sand series. This has been modified from the 

Cambe Geological Map L-4 which depicts the structure at the 13,000-foot level, or 
some 4000 feet higher in the section. 

The well site is located just south of t h e  south bounding Garden City 
regional fault which forms the north boundary of an extensive down thrown and 
synclinal area between the  Garden City and Bayou Sale structures which is indicated 
to  contain in excess of 21,000 acres of potential drainage area. This large area is 
considerably more extensive than in any of the Geo prospects reviewed to  date. 2 
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2 The potential Geo aquifers penetrated by th i s  well are from 16,810 feet 
to 16,990 feet, from 17,090 feet to 17,230 feet and from 17,700 feet to 17,900 feet. 
Based on the SP curve of the electric log, these sands contain 95 feet, 100 feet and 
120 feet of net porous sand. Neither porosity logs nor cores were taken through the 
Geo section of this well. The objective sands are correlative with producing sands 
in the Garden City field, therefore, it is reasonable to assume that the  porosity of 
the objective sand in this well  approximates the field wide average weighted 
porosity of 21.5 percent. This average value was obtained from log and core 
analyses in correlative gas sands at  Garden City. 

2 

During drilling operations through these sands, a mud weight of 16.9 
pounds per gallon was used. This would indicate the static aquifer pressure to be 
14,650 psi (assuming 1,000 psi overbalance) a t  17,800 feet. The maximum recorded 
mud temperature through these sands was 277 degrees Fahrenheit (136 degrees 
Centigrade) which would indicate an aquifer temperature of 305 degrees Fahrenheit 
(152 degrees Centigrade) based upon correction factors developed for South 
Louisiana by AAPG. 

Mechanical Condition 

Figure I11 illustrates the present and proposed mechanical condition of 
the well. Information on the present condition of the well was obtained from the 
plugging and abandonment reports filed with the Louisiana Department of 
Conservation, from the  completion report published by Petroleum Information 
Corporation and from microfilm records of Sun Oil Company. It  will be necessary to 
run 3,425 feet of 9-5/8" OD casing to tie back to the existing cut-off casing, so that 
the hole wil l  accommodate the  heavy mud required to control the aquifer pressure 
while clean-out operations are in progress in open hole. After reaching a depth of 
18,100 feet, it will be necessary to run a full string of 7" OD casing through the 
Geo sands and to the surface. In terms of tubular requirements, this is the most 
expensive well proposed by Gruy Federal. I t  is anticipated, however, that a large 
portion of the 7" OD casing will have been salvaged from earlier Geo tests prior to 
this operation, and therefore will reduce the actual cost substantially. Alter- 
natively, if this well should be chosen as the first reentry most of this casing can be 

utilized in a third or subsequent reentry or well-of-opportunity. 

2 

2 
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SUN O I L  COMPANY 
ALICE C. PLANTATION NO. 2 

SEC, 2 ,  T-16-S, R-1OE 
SOUTH GARDEN CITY AREA 

ST. MARY PARISH, LOUISIANA 

-88-3/4'' OPEN HOLE TO 1 9 , O O O '  LANDING NIPPLE- 

SUN O I L  COMPANY 
ALICE C .  PLANTATION NO. 2 

SEC. 2 ,  T-16-S, R - 1 O E  
SOUTH GARDEN CITY AREA 

ST. MARY PARISH, LOUISIANA 

-c 

1' PERMANENT PACKER 
2 

3 CEMENT , 325 ' - 3,535 ' 

L9-5/8" C S G  CUT OFF 
AT 3 ,425 '  

CEMENT PLUG -1 
1 6 , 0 2 0 ' - 1 6 , 3 4 6 '  

17.2 # /GAL MUD 

i 

1 

L-13-3/8"  CSA 3,537' 

- 3- 1 /2" TUB I NG 

- C I RCULAT I N G  SLEEVE 

L- 9-5/8" CSA 16,234 '  

G E O ~  SANDS 
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Reentrv Techniaue 

A detailed reentry and recompletion prognosis is included. In designing 
equipment and specifying procedures, the primary consideration was the safety of 
the operation. Procedures have been patterned after the experience of prudent 
operators who have successfully penetrated and produced from geopressured- 
geothermal gas reservoirs in the  Louisiana Gulf Coast. 

The design of the tubular program for each individual well is not optimal 
in the sense that it satisfies all mechanical constraints a t  minumum cost. Instead, 
tubular goods were selected on the basis of accomplishing the goals of a multi-well 
program at minumum cost. 

The drilling mud program was designed to track the mud weight and 
other physical characteristics of the mud used during the original drilling of the 
well. Provision has been made to salvage as much of the heavy drilling mud as 
possible and store it for a period between well operations and rig moves for 
subsequent reuse so that maximum saving can be realized. 

For estimating purposes the cost of equipment used during any reentry 
operation has not been allocated to each well but rather has been debited to the well 
for which it was first purchased. This method will cause some anomalous cost 
pat terns bet ween wells. 

Casing Design 

The minimum design factors for selecting the production casing is as 
follows: 

Burst 
Collapse 
Tension Load 
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The burst pressure under operating conditions was computed by assuming 
that the casing would be exposed internally to the  static aquifer pressure with no 
fluid outside the casing. Similarly, the collapse pressure under operating conditions 
was calculated assuming that the casing would be exposed externally to the 
maximum hydrostatic pressure exerted by the 16.9 pound per gallon mud in the 
annular space; and on the assumption that the production casing will never have less 
than a 3,000 foot column of formation salt water in the lower section of the pipe. 
The loss in collapse resistance as a function of tensile loading was incorporated into 
the casing design. 

Standard API threads and couplings were determined to be adequate 
except for that portion of the production casing run into open hole below protection 

pipe. Flush joint connections in lieu of longthread couplings were selected to 
provide maximum clearance in the reduced size open hole. 

Production casing was designed with the above safety factors; and 
ultimately in weights and grades that enable using the salvageable portion of pipe in 
other wells. 

The short portion of 9-5/8" casing was designed on the basis of exposure 
to static aquifer pressure at  the surface. 

Tubing Design 

Tubing has been selected on the basis of anticipated flow capacity, 
pressure requirements, and with joint connections that will withstand reuse in 
subsequent wells. To meet these requirements, we have selected the primary string 
to be 3-1/2" OD, 12.95# per foot, P-105 grade, PH-6 Hydril threaded pipe. 
Provisions have been made to utilize the  3-1/2" OD tubing in inventory at  
Intracoastal City. If this is not the first reentry project, however, the tubing in 
inventory will be used on a previous well and may or may not be available. 

The tubing string will be equipped wi th  a seal assembly on the production 
tube which extends through the production packer. A sufficient length of the seal 

33 



GRUY FEDERAL, INC. 

assembly (approximately 1 0  feet) will be run to allow for expansion and contraction 
of the tubing within the packer element as a result of increased temperature during 
flowing operations and a decrease temperature during plug and abandonment 
operations. A landing nipple to receive the subsurface pressure gauges during 
testing operations will be provided. A sliding sleeve circulating valve will be placed 
in the tubing string immediately above the seal element in order to permit selective 
communication between the tubing and casing should this become necessary. This 
bottom hole tubing assembly is shown in Figure IV. 

Blo w-Out Prevent ers 

Figure V contains a sketch and specifications of the BOP hook-up and 
choke manifold. It sets out the  necessary procedures for surface blowout prevention 
such as have been adopted by IADC, API and prudent operators in Geo areas. 2 

Logging Program 

After cleaning out and conditioning the  open hole below the 9-5/8" OD 

casing a t  16,234 feet to a depth of 18,100 feet a complete suite of electrical logs 
including Induction - Electrical, Compensated Neutron and Density logs will be run. 

Experience in the Garden City field has indicated a very poor record of 
side wal l  core recovery. For this reason and in order to reduce risk of fishing jobs, 
sidewall cores are not recommended. 

Perf orating 

Perforating will be accomplished with a 2-1/8" high temperature powder 
charge, through tubing jet perforating gun with four shots per foot and zero phasing. 
When fired inside 7" casing this jet is credited with creating a hole of approximately 
0.31" in diameter and an effective penetration of about 3-1/2" beyond the cement 
sheath in this type of formation. Assuming 100 percent firing efficiency, this 
configuration should provide a productivity equal to 79 percent of the  open hole 
productivity. 
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7) PACKER SET 
AT 16 ,4001'! 

c 

SUN OIL  COMPANY 
ALICE C .  PLANTATION NO. 2 

SEC,  2 ,  T-16-S, R - I O E  
SOUTH GARDEN CITY AREA 

ST. MARY P A R I S H ,  LOUISIANA 

BOTTOM HOLE TUBING ASSEMBLY 

1 )  7 ' '  CAS NG 

2)  3-1/2" 12.8# P H - 6  P105 TUBING 

3) 3-1/2" 12.8# PH-6 P105 "RA" SLEEVE ~ / 2 . 5 6 2 "  I . D .  
4)  1 JOINT OF TUBING 
5) OTIS TYPE RN NIPPLE WITH 2.329 ' '  I . D .  
6 )  PACKER LOCATOR MANDREL WITH 3-1/2" 12.8# P105 PH-6 BOX 
8) 7" WB PACKER WITH 29# P-110 3.25" I . D .  

9 )  PACKER BORE EXTENSIONS 16 '  LENGTH WITH 3.25" I . D .  
10) EXTRA SEALING UNITS 3.25 ' '  O.D., 1.94" I . D .  1 6 '  LENGTH, 

* 1 1 )  PERFS 16,475'  TO 16,685' ++ 

FIWRE IV 
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BLOWOUT PREVENTER D E S I G N  

Minimum operating equipment for preventers will be as 
follows: (1) multiple pumps, driven by a continuous source 
of power, capable of fluid charging the total accumulator 
volume within twenty minutes; and ( 2 )  accumulators with a 
pre-charge of nitrogen at not less than 750 psi and capable 
of receiving a fluid charge from the (charging) pumps. Fluid 
charge volume shall be the amount required to increase accu- 
mulator pressure from nitrogen pre-charge pressure to rated 
pressure. Charging pumps are to be connected to the hydrau- 
lic operating system which is to be a closed system. When 
requested, an additional remote and equivalent source of 
power shall be available to operate the pumps. The pressur- 
ized fluid volume stored in the accmulators shall be suf- 
ficient to close all pressure operated devices simultaneously 
within 20 seconds with charging pumps shut down. Minimum 
accumulator pressure shall be 1500 psi initially and not less 
than 1200 psi when all preventors are closed. 

The closing manifold and remote closing manifold (floor- 
mounted) will have a separate control for each pressure 
operated device. Each control will be labeled to designate 
which pressure device it controls and to show open and 
closed positions. A pressure reducer and regulator is to be 
provided for the Hydril GK. Hydraulic oil shall be used as 
the operating fluid. One-inch size seamless steel piping 
shall be used to connect the closing unit to the preventors. 
Piping is to be tested to maximum rated pump pressure. 
choke manifold, the four-inch choke flowline and the four- 
inch relief line shall be supported by metal stands or rein- 
forced concrete. The choke lines shall be anchored. No 
sharp bends or curves will be permitted in the choke flow- 
line from the preventers to the pits. 
way outlet: (1) to reserve pit, ( 2 )  to choke box, (3 )  to 
separator. Easy and safe access will be maintained to the 
choke manifold. If deemed necessary, walkways and stairways 
will be provided in and around choke manifold. All valves 
throughout the assembly shall be selected for operation in 
the presence of oil, gas and drilling fluids. Valves 
connected adjacent to the drilling spool and all ram-type 
preventers will be equipped with stem extensions.universa1 
joints, if needed, and operating wheels which are to extend 

The 

Header to have three 

m A I L :  i1f.rn.t. look-m Tor 1111 Line 
I beyond edge of derrick substructure. Any other valves 

equipped when requested. 

L I.,,., LlO. bnm BOP Outlet. 
*re "sed I" LI." Of Drllllnp 
spool or If spool H.. o n l y  Two 
o"tl.1. 

TO C..IW Spool within the limits of the derrick substructure will be so 

FIGURE V 
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The perforating interval length will be designed to achieve a productivity 
equal to 1/3 of the open hole productivity. Although the perforated interval cannot 
be specified until all logs are available, it is likely that the entire sand portion of the 
electric log interval from 17,700 feet to 17,900 feet will  be opened. 

Christmas Tree Desim 

2 Figure VI is a sketch of a Geo Christmas tree design for this program by 

WKM Well Head Systems Division. The Christmas tree is rated to a working pressure 
of 10,000 psi. All valves have T-24 steel vertical runs with packing and seals for 
high temperature fluids (360 degrees Fahrenheit). The tree consists of two 3-1/16 

inch master gate valves and a 3-1/16 inch swab valve. Between the master valve 
and the swab valve is a double wing assembly to house the  choke bodies. One wing 
will contain a positive choke and the other will contain an adjustable choke. Each 
wing will consist of a Hi-Lo safety valve and a conventional wing valve. This 

specific design limits the anticipated high pressures to the tree assembly, thus 
permitting lighter weight pipe for all surface pipes and fittings. 

During squeeze cementing to plug and abandon the well, the well head 
pressure may exceed 10,000 psi. To overcome this problem it is planned to utilize a 
well head isolation tool developed by Halliburton. The tool is attached to the top of 
the  swab valve on the tree and a mandrel is hydraulically positioned through the 
master valves and locked in the  production tubing. This device, rated at  20,000 psi 
working pressure, isolates the well  head from the treating fluid or kill pressure. 

The casinghead used to set the production string has been designed to 
accept any casing size of the wells under consideration and to be compatible both 
with the blow out preventers and the upper Christmas tree assembly. 

General Comments 

The No. 2 Alice C. Plantation well has been proposed as a Geo2 test 
prospect for the following reasons: 

(I) The well contains a known quantity of thick, hot and apparently 
permeable lower Miocene sand. 
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GEO* CHRISTMAS TREE 
TO BE ADAPTED FOR ALL REENTRY WELLS 

BY GRUY FEDERAL, I N C .  

& c? 

POSITIVE 

ADJUS 

HAND OPERATED 

SURFACE SAFETY VALVE 

SPLIT  FLOW 3ODY 

LOWER MASTER VALVE 10,000 

7-1/16" X 10,000 P S I  W.P. 

TUBING HEAD 

BLIND FLANGE 

10,000 P S I  VALVE 10.000 P S I  VALVE 

TABLE CHOKE 

W I N G  VALVE 

10,000 P S I  

P S I  FOR H I  

L - 1 -  CASING HEAD 5,000 P S I  W.P. 4 &@5,000# W.P. VALVE 

u 
SURFACE CASING 

3-1/2" TUBING - 
PRODUCTION CASING 

TEMP. 
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These sands are correlative with sands in the adjacent Garden 
City field which have a known average porosity in excessive of 
20% and which, judging by high per well cumulative production, 
exhibit characteristics of wide aerial extent. 

This location appears to be capable of draining a large area in a 
down-thrown fault block containing two synclinal areas. 

2 The area is located on land. If a Geo resource is developed, 
there are potential industrial or agricultural applications nearby, 
as contrasted to a marsh location. 

A reasonable contract has been finalized with the landowners and 
all permits have been obtained. 

Site preparation time is minimal and can be finished in 10 days or 
less. 
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WELL PROGNOSIS 
FOR 

ALICE C .  PLANTATION NO. 2 

SOUTH GARDEN CITY AREA 

Work Day 
Schedule 

1. Prepare location. 

2. Dig out ce l l a r ,  extend 13-3/8" surface casing t o  proper 
elevation and weld on casinghead. 

1 s t  3 .  Move i n  and r i g  up  d r i l l i ng  r i g  and ins ta l l  BOP. 

4th 4. Clean o u t  13-3/8" OD casing w i t h  12-1/4" OD rock b i t  t o  the 
top of the cut-off 9-5/8" OD casing. Run 12-1/4" rock b i t ,  
6-1/2" OD d r i l l  col lars ,  3-1/2" OD d r i l l  pipe. P u l l  out of 
hole. 

5. Run 11-1/2" OD lead impression block on bottom of 6-1/2" 
OD d r i l l  col lars  and 3-1/2" OD d r i l l  pipe. P u l l  out of 
hole. 

6. I f  required from the appearance of the lead impression 
block, run 8-3/4" OD long tapered carboloy j u n k  mill t o  
dress ou t  top of cut-off 9-5/8" OD casing. 
run 8-3/4" OD rock b i t .  Run mill or rock b i t  on bottom 
of 6-1/2" OD d r i l l  co l la rs  and 3-1/2" OD d r i l l  p ipe .  
Dress out t o p  of cut-off 9-5/8" OD casing and clean out 
t o  approximately 75 feet  below top of cut. Pull ou t  o f  
hole. 

Alternatively 

40 



G R U Y  FEDERAL, INC. 

5th 7 .  

8. 

6th 9. 

10. 

6th 11. 

12. 

Go i n  hole w i t h  two jo in t s  11-3/4" OD 54# Hyd FJ WP 
washover pipe, 11-3/4" OD tooth type carboloy rotary shoe, 
top b u s h i n g ,  and hydraulic o i l  j a r s  on bottom of 6-1/2" 
OD d r i l l  co l la rs  and 3-1/2" OD d r i l l  pipe. Wash over 
approximately 60 f ee t  of the 9-5/8" OD casing. 
of hol e. 

Pull out 

Go i n  hole with hydraulic pressure operated mill dressed 
t o  cut 9-5/8" OD casing. 
d r i l l  co l la rs  and 3-1/2" OD d r i l l  p i p e .  Locate f i r s t  
casing co l l a r  u s i n g  m i n i m u m  pressure/slack-off technique, 
s l i d i n g  cu t te r  down hole u n t i l  cu t te r  knives catch i n  
j o i n t  and cu t t e r  stops moving down-hole. Bleed pressure, 
d rop  5 f ee t  t o  10 f ee t  below col la r  and make inside cut.  
Mill approximately 6" of the 9-5/8" OD casing and dress top 
smooth fo r  external casing patch. Pull out of hole. 

Run on bottom of 6-1/2" OD 

Go i n  hole w i t h  9-5/8" casing spear, 3 '  extension, 9-5/8" 
OD stop s u b ,  lubricated bumper jars,  and hydraulic o i l  
jars on bottom of 6-1/2" OD d r i l l  col lars .  Retrieve f i sh .  

Go i n  hole w i t h  external casing patch on bottom of 3,600 
f e e t  of 43.5# N80 LT&C casing. 

Nipple u p  casing, i n s t a l l  blowout preventers and t e s t  same 
t o  5,000 psi. 

Go i n  hole w i t h  d r i l l  pipe, d r i l l  co l la rs  and b i t  and con- 
d i t i o n  mud t o  t o p  of cement retainer  plug a t  16,020 f ee t .  
Test casing t o  equivalent o f  17.2#/gallon mud fo r  30 minutes. 
Repair casing, i f  necessary, by cement squeezing. 

41 



GRUY F E D E R A L ,  I N C .  

8 t h  13. Dril l  out cement re ta iner  and cement from 16,020 f ee t  t o  
Thel; co;,tir,ue ! t i  16,234 f e e t  (bottom of 9-5/8" casincj). 

holt? washirig and reaming open hole t o  a depth o f  18,100 
fee t .  
should be made without a t  l e a s t  one fu l l  c i rculat ion of the 
mud system from the bottom of the hole. 

Not more than 500 f ee t  increments of open hole 

12th 14. Run the following e l ec t r i c  logs i n  the open hole from 
18,100 f ee t  t o  16,234 f ee t :  

Induction Electr ic  Log 
Compensated Density Log 
Compensated Neutron Log 
Sonic Log 
Sidewall Cores, i f  hole conditions permit; 
and i f  desired. 

13th 15. Make tr ip w i t h  the d r i l l  pipe and condition hole t o  18,100 
f e e t  and measure out of  hole. 

14th 16. Laying down d r i l l  p i p e  r i g  up and run 7" OD casing t o  
18,100 f ee t  as follows: 

Weight/ Type Section 

18,100' 16,200' 7" 38 PllO F.J. 1,900' 
16,200' 13,750' 7" 38 PllO LT&C 2,450' 
13,750' 11,750' 7" 35 PllO LT&C 2,000' 

11,750' 200 ' 7" 32 PllO LT&C 11,550' 
200 ' 0 '  7" 38 PllO LT&C 200 ' 

To Size Foot Grade Ends Length From - 
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Use guide shoe on bottom w i t h  f l o a t  c o l l a r  two j o i n t s  above 

bottom. A lso  use c e n t r a l i z e r s  on each j o i n t  o f  cas ing  on 

bottom 600 f e e t  and one c e n t r a l i z e r  per  100 f e e t  t o  16,000 

f e e t .  Use s u f f i c i e n t  cement t o  f i l l  t h e  annu lar  space t o  
500 f e e t  i n s i d e  t h e  9-5/8" casing. 

16 th  17. N ipp le  up 7 "  cas ing  and p u t  on BOP. 

18. P i ck  up 3-1/2" OD 12.70# P105 PH-6 H y d r i l  t u b i n g  w i t h  b i t  

on bottom and go t o  t o p  o f  f l o a t  c o l l a r  on 7"  cas ing  a t  

approximately 18,000 f e e t  and t e s t  cas ing  t o  7,500 p s i  
sur face  pressure. I f  okay, d i s p l a c e  mud from h o l e  w i t h  
1 O#/gal l  on CaCl water. 

17 th  19. P u l l  t u b i n g  and r u n  gamma r a y  cement bond l o g  f rom approx i -  

mate ly  18,000 fee t  t o  16,000 f e e t .  

good, proceed t o  b lock  squeeze t o  o b t a i n  cement bonds 

then d r i l l  o u t  cement. 

I f  cement bond n o t  

19 th  20. Run p roduc t i on  packer on w i r e  l i n e  and s e t  same a t  a 
depth t o  be determined a f t e r  p e r f o r a t i n g  i n t e r v a l  i s  
se lec ted  f rom t h e  new e l e c t r i c  l ogs .  

21. Make up bottom h o l e  complet ion equipment shown on t h e  

enclosed drawing and go i n  h o l e  f o r  complet ion us ing  t h e  
3-1/2" t u b i n g  s t r i n g .  Tes t  each j o i n t  o f  t u b i n g  going 
i n  h o l e  t o  7,500 p s i .  Space o u t  i n  packer and t e s t  packer 
t o  6,500 p s i  d i f f e r e n t i a l  from t h e  bottom and 5,000 p s i  

from t h e  top.  
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21 s t  22.  Set t u b i n g  i n  packer with ful l  tension from pipe weight 
when locator sub se t s  on packer t o p .  Remove BOP and in- 
s t a l l  Christmas t ree .  Nipple Christmas t ree ,  s e t  re- 
trievable plug i n  bottom of t ree  and t e s t  same t o  10,000 
psi and release r ig .  

23. Move o u t  rig. 

2 4 t h  24. Complete moving o u t  rig. 

27th 25. Suspend o p e r a t i o n s  w h i l e  d r i l l i n g  s a l t  water  d i sposa l  

well. 

26. Resume operations and r ig  u p  wireline unit and ins ta l l  
high pressure perforating lubricator.  
10,000 psi. 

Test same t o  

27. After f inal  selection of perforated interval from new 
e l ec t r i c  logs, go in hole with t h r o u g h  tubing perfora- 
t ing gun (maximum length 46 fee t  - 4 shots per foot) 
and perforate lowest 46 feet  of selected interval.  
NOTE: T h i s  perforating will be done with a pressure 
different ia l  t o  the well bore; therefore, the wellhead 
pressure should instantly increase substantially when 
the gun i s  f i red.  
closed before perforating i s  done. 

The wing valves on the t ree  should be 

28. Repeat t r i p s  with perforating gun until the en t i re  comple- 
t i on  interval i s  shot. Release perforating u n i t .  

29. Proceed t o  hook up  production unit and place well on t e s t .  
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GENERAL PROCEDURE 'OR BLOWOUT PREVENTION: 

1 .  

2. 

3. 

4. 

5. 

Use BOP design as attached. 
three preventers. 
Cameron Type F o r  Shaffer Hydraulic Single, and the upper preventer 
will be Hydril GK. 
i f  approved by the company supervisor. An accumulator w i t h  a closing 
unit i s  required. Accumulator reservoir pressure shall be suff ic ient  
t o  close a l l  preventers simultaneously i n  20 seconds with the charging 
pumps closed down. Minimum accumulator pressure shall be 1,500 psi 
i n i t i a l l y  and n o t  less  t h a n  1,200 psi when a l l  preventers are closed. 

The minimum assembly will consist of 
The bottom and middle preventers may be Cameron QRC,  

Double preventers or space savers may be used 

When nippling up production casing, t e s t  BOP'S and choke manifold to  
7,500 psi with cold water, o r  as specified by the company represen- 
a t ive.  BOP'S will be tested a t  l eas t  once each day thereafter when 
working in open hole and once each week otherwise. 

Have a fu l l  opening safety valve and Grey inside BOP with d r i l l  pipe 
connect ions on the  r i g  f loo r .  

Have extra pipe rams on location a t  a l l  times while d r i l l i ng  or 
completing. 

Locate a l l  choke manifolds, l ines  and valves a t  the side of a n d  
away from the substructure. 
choke assembly. 

Adequately support and t i e  down the 
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GRUY FEDERAL, INC. NVO-1528-8A 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10.  

11. 

12.  

13 .  

14 .  

15.  

16.  

1 7 .  

18. 

19 .  

(1) 

( 2 )  

ESTIMATED REENTRY COST 
FOR 

ALICE C .  PLANTATION NO. 2 
SOUTH GARDEN C I T Y  AREA 

A c t i v i t y  

Lease a c q u i s i t i o n  and l e g a l  f e e s  

Loca t ion  p r e p a r a t i o n  

Rig t r a n s p o r t a t i o n  c o s t s  

Rig t i m e  - 24 days a t  $6,00O/day 

B i t s  

Mud and chemicals  

Casinghead 

Chris tmas tree ( i n c l u d i n g  s u r f a c e  s a f e t y  equipment) 

Casing pa tch  f o r  9-5/8" c a s i n g  ( i n c l .  b i t s  & r e n t a l s )  

Ren ta l  t o o l s  and equipment 

3-1/2" d r i l l  p i p e  & d r i l l  c o l l a r  & sub r e n t a l  

Trucking o t h e r  t han  r i g  t r a n s p o r t a t i o n  

Cement and cement services 

Logging and c o r i n g  

Per f  o r a t i n g  

3,560 f t .  9-5/8" OD 53.5/1 N80 LT 6 C c a s i n g  

18,000 f t .  7" OD c a s i n g  pe r  prognos is  

Subsurface  complet ion equipment 

8,400 f t .  of 3-1/2" OD 1 2 . 7 8  P105 PH6 tub ing  (new) 

9130' c f  3-1/2" OD 12.711 P105 tub ing  from S t a t e  Lease 
4183 No. 1 w e l l  

E s t i m a  t ed 
Amount 

$ 35,000 

70,500 

30,000 

144,000 

2,000 

80,000 

2,000 

80,500 (1) 

15,000 

10,oo'o 

25,000 

10,000 

16,000 

40,000 

40,000 

39,300 

330,000 

3,500 

172,200 

5,500 (1)  ( 2 )  

Can be  reused  on a l t e r n a t e  w e l l s  a f t e r  minor shopping. 

Ava i l ab le  from inven to ry  e i t h e r  a t  I n t r a c o a s t a l  C i t y  o r  from 
S t a t e  Lease 4183 No. 1, dependent upon which i s  t h e  f i r s t  
p r o j e c t  w e l l .  
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20. Supervision 

21. Miscellaneous 

22. Contingencies 

23. Material Handling @1.3% of al.1 except items 
1, 20, & 22 

2 4 .  GSlA ? 18% of items 1, 20 

TOTAL 

47 
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Estimated Reentry Cost  

Es t ima t ed 
Amount 

$ 10,000 

20,000 

4 5 , 0 0 0  

1 4 , 7 0 0  

8,100 

$ 1 , 2 4 8 , 3 0 0  



GRUV F E D E R A L ,  INC.  

SALT WATER DISPOSAL WELL 

FOR 
ALICE C.  PLANTATION NO. 2 

The a v a i l a b l e  e l e c t r i c a l  l o g s  cove r ing  the  p o t e n t i a l  d isposa l  w e l l  

sands from t h e  bottom o f  t h e  su r face  cas ing  (approximately 3,500 f e e t )  

t o  a depth o f  5,000 f e e t  i n d i c a t e  t h e  need t o  d r i l l  t h i s  s a l t  water d i s -  

posal w e l l  t o  4,600 f e e t  t o  p rov ide  adequate sand t o  accotnmodate i n j e c t i o n .  
TQ da te  we have n o t  l o c a t e d  a l o g  o f  t h e  surface sands down t o  3,500 f e e t  

t o  eva lua te  t h e  p o s s i b i l i t i e s  o f  sha l lower  p o t e n t i a l  d isposa l  sands and 
t o  d e l i n e a t e  maximum depth f o r  f r e s h  water sands. We w i l l  con t i nue  t h i s  

search and w i l l  r e v i s e  t h e  depth upward i f  i t  can be s a f e l y  j u s t i f i e d .  

The bas i c  des ign  o f  t h e  cas ing  program csnforms w i t h  t h e  r e q u i r e -  

No t u b i n g  i s  recommended f o r  ments o f  t h e  Department o f  Conservaticm. 
t h e  w e l l  because i t  a c t s  t o  inc rease t h e  su r face  i n j e c t i o n  pressure and 
would o n l y  be u t i l i z e d  if backf lush ing  i s  requ i red .  The need f o r  back- 

f l u s h i n g  appears t o  be remote f o r  t he  f o l l o w i n g  reasons: 

o f  l e s s  than 200,000 b a r r e l s  w i l l  be i n j e c t e d ,  ( 2 )  f i l t e r s  a r e  p rov ided  

downstream from t h e  pumps t o  reduce s o l i d  and sca le  bu i ld -up ,  ( 3 )  t h e  
c losed system prevents  b a c t e r i a l  growth, and ( 4 )  two i n j e c t i o n  pumps 

(one o f  which i s  a standby) capable o f  d e l i v e r i n g  10,000 b a r r e l s  pe r  day 

a t  an i n j e c t i o n  pressure o f  500 p s i .  

( 1 )  a volume 

I n  t h e  event t h a t  f o rma t ion  p lugg ing  prevents d isposa l  o f  t he  

water, c o i l e d  t u b i n g  can be l u b r i c a t e d  i n t o  t h e  w e l l  and t h e  sand back- 

washed us ing  n i t rogen .  

Operat ional  

Day 

0 1 D r i v e  13-3/8" OD cas ing  t o  re fusa l  or + 125 f e e t .  
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2 7 t h  

29th 

30th 

32nd 

39th 

35th 

36th 

37th 

38th 

2 .  

3 .  

4. 

5. 

6 .  

7 .  

8. 

9. 

10. 

11. 

Move 

Dri 1 

in and rig up water well rig. 

12-1/8" hole t o  1,200 f ee t .  

Run 1,200 f e e t  of 9-5/8" 35.0# H-40 casing w i t h  g u i d e  shoe on 
bottom and a f l o a t  co l la r  one j o i n t  above bottom. Use one 
centralizer per 100 f ee t  of casing for  bottom 500 f ee t  and 
cement casing t o  surface. 

Dri 

Run 

Run 
and 

1 8-3/4" hole below surface casing t o  4,600 f ee t .  

Induction Electr ic  and Density logs and SWC i f  desired. 

5-1/2" OD 15.5# 5-55 casing w i t h  guide shoe on bottom 
f l o a t  co l l a r  two jo in t s  above bottom. Run 

central izers  on every other j o in t  of casing fo r  bottom 500 
fee t .  Cement casing with suf f ic ien t  cement t o  get returns 
a t  the surface. 

Make tr ip w i t h  2-7/8" work string and condition hole to  
float collar a t  approximately 4,420 feet and displace mud 

i n  hole w i t h  water. Lay down work string. 

Nipple u p  5-1/2" casing and i n s t a l l  Christmas t ree .  

Test casing and tree t o  2,000 psi surface pressure w i t h  water 
i n  hole. 

Run gamma ray - cement bond log from to ta l  depth t o  1,200 f e e t  
and block squeeze w i t h  cement i f  necessary t o  obtain good bond. 
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39th 12 .  Rig down and move out water well rig. 

13. Perforate approximately 50 f ee t  of the lowest clean sand 
determined from e lec t r ica l  logs w i t h  four shots per foot 
u s i n g  a casing bul le t  gun and r i g  down wireline u n i t .  

40th 14. Test in jec t iv i ty  of well w i t h  r i g  pumps o r  pump truck t o  
achieve 10,000 barrels per day injection r a t e  a t  150 psi 
or  less .  I f  injection r a t e  i s  not suf f ic ien t ,  se lec t  and 
perforate additional sand interval o r  consider treatment 
w i t h  mud cleanout acid, or  both, i f  deemed necessary. 

50 



G R U Y  FEDERAL, INC. hVO / 15  2 8- 8A 

ESTIhlATED COST 
OF 

SALT WATER DISPOSAL WELL 
FOR 

ALICE C .  PLANTATION NO.  2 

A c t i v i t y  

-1. Move i n  r i g ,  d r i l l  t o  4,000 f e e t ,  1 2  days  @ $4,200 

2. L o c a t i o n p r e p a r a t i o n  

3. 

4 .  

5 .  4,000 f e e t  of 5-1/2" 15.511 5-55 ST&C o r  LT&C 

130 f e e t  of 13-3/8': 658 3 - 5 5 p l a i n e n d  c a s i n g  

1,200 f e e t  of 9-5/8" 368 H-40 c a s i n g  ST&C o r  LTC 

6. Stand by r i g  t i m e  

7. Cement and S e r v i c e s  

8. E l e c t r i c  logging  

9 .  P e r f o r a t i n g  

10.  Vel lhead  equipmeni 

11. S t i m u l a t i o n  

12 .  Supe rv i s ion  

13. Misce l laneous  s u p p l i e s  and r e n t a l s  

14.  Trucking 

15.  Cont ingencies  

16. Material handl ing  a t  1.3% of all i t e m s  excep t  
s u p e r v i s i o n  aDd con t ingenc ie s  

T o t a l  Well Cost  

E s  t ima t ed 
Amount 

$ 50,400 

5,000 

4,000 

14 , 000 

21,400 

4,200 

14,000 

12,000 

8 , 000 

3,000 

2,500 

3 , 600 

7,500 

3,000 

14  , 000 

I? 900 

$168,500 
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GRUY FEDERAL, INC. 

WELL TEST PROCEDURE 

The well test procedure was established to 
amount of reservoir rock and fluid information that can 

provide the maximum 
be obtained within the 

fixed time frame subject to the limitations of the available equipment. The only 
bottomhole pressure device capable of operating a t  these temperatures and 
pressures is a 15,000 psi (full scale deflection) Amerada RPG-3 bourdon tube 
pressure gauge. This gauge has no surface read-out capability and has 3, 5, and 7 
day clocks. The maximum accuracy of the bomb is + 0.25 percent (37.5 psi) under 
controlled calibration conditions. These limitations impact the scope of 
meaningful transient tests which can be conducted. 

Before testing commences it will be necessary to flow the well  into a 
reserve pit in order to clean the perforations of mud and foreign solids. After 

this has been accomplished the well will be shut-in to measure the static 
reservoir pressure. The well will be placed on production at  a low rate through 
the test equipment in order to establish the drawdown characteristics at  a safe 
level. Every 24 hours the rate will be increased until the choke size which allows 
flow at 10,000 barrels per day is determined. The well will be shut-in and the 
pressure build-up recorded. These data will be analyzed to determine the flow 
capacity of the formation and the skin effect or formation damage. 

During each flow period, full  flow stream samples will be taken and 
analyzed for chemical composition. Separator gas-water ratios will be carefully 
,metered to detect changes as a function of the flow rate. 

After the well bore pressure has returned to static conditions, the 
well  will be flowed a t  a rate of 10,000 barrels per day for approximately two 
weeks. The pressure data from this flow can be used to verify the reservoir 
parameters computed from the build-up analysis. 

A t  selected intervals throughout the  flow periods, separator gas and 
liquid samples will be taken in order for laboratory recombination studies to be 
conducted. 
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TEST PROGNOSIS 

FOR 

ALICE C. PLANTATION NO. 2 

Opera t iona l  
Day 

42nd 1. Move i n  and n i p p l e  up t e s t  equipment. H y d r a u l i c a l l y  t e s t  a l l  
systems w i t h  water t o  4000 p s i .  

45 th  2. Run two Amerada RPG-3 pressure gauges w i t h  24 hour c locks  and 

15,000 p s i  f u l l - s c a l e  d e f l e c t i o n  t o  15,153 f e e t ,  s topp ing  f o r  
f i f t e e n  minutes each 3,000 f e e t .  Hang bombs f o r  two hours 
and reco rd  sur face  pressure w i t h  deadweight t e s t e r .  Re t r i eve  

pressure bombs. 

3. Hook up two-pen pressure reco rde r  t o  t u b i n g  upstream from t h e  
choke and t o  t h e  cas ing  t o  observe f o r  t u b i n g  o r  packer leaks.  

4. Place w e l l  on p roduc t i on  through ad jus tab le  choke a t  low 
s e t t i n g  and reco rd  sur face  f l ow ing  pressure every t h i r t y  
minutes by deadweight t e s t e r .  

5. Record gas and l i q u i d  f l o w  r a t e s  by c a l i b r a t i n g  t h e  l i q u i d  

t u r b i n e  meter w i t h  t h e  t e s t  tank. 

46 th  6. Gradua l ly  inc rease t h e  f l o w  r a t e  i n  increments u n t i l  e i t h e r  the  
maximum f l o w  r a t e  f rom t h e  w e l l  o r  10,000 b a r r e l s  per  day i s  

achieved. Continue t o  f l o w  a t  t h i s  r a t e  f o r  24 hours w h i l e  

r e c o r d i n g  sur face  temperature, pressure, and gas and l i q u i d  

p roduc t ion .  If maximum f l o w  r a t e  o f  w e l l  n o t  s u f f i c i e n t ,  do 
one o f  t h e  f o l l o w i n g :  
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4 7 t h  

48th 

49th 

50th 

51 s t  

52nd 

53rd 

7 .  

8. 

9 .  

10. 

11. 

12.  

13. 

( 1 )  acidize 
( 2 )  perforate more interval 

S h u t  well i n  and measure surface pressure build-up w i t h  dead- 
weight t e s t e r .  

When well bore pressure has s tabi l ized,  r u n  two Amerada RP5-3 

pressure bombs w i t h  f i ve  day clocks and la tch in to  landing 
nipple a t  bottom of t u b i n g .  

Place well on production a t  1,000 barrels  per  day f o r  24 hours, 

monitor surface pressure, temperature and flow rates and take 
the fol 1 owing sampl es : 

(a )  Two, one l i t e r ,  fu l l  well stream samples fo r  chemical 
analysis . 

( b )  Three, one l i t e r ,  separator l i q u i d  samples. 

( c )  Two, one l i t e r ,  separator gas samples. 

Increase flow ra t e  t o  4,000 barrels per day fo r  24 hours and 
sample as  before. 

Increase flow ra t e  t o  7,000 barrels per day fo r  24 hours and 
sample as before. 

Increase flow ra t e  t o  10,000 barrels per day for 24 hours and 
sample as  before. 

S h u t  well i n ,  measure build-up fo r  24 hours, then re t r ieve  
pressure bombs. 
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54th 14. Place well on production a t  low ra t e  and gradually increase 
r a t e  over a 12 hour period until  i t  reaches 10,000 barrels  
per day. 

15. Flow well a t  th i s  r a t e  fo r  nine days while measuring surface 
pressure, temperature and flow rates .  

16. Sample as before pr ior  t o  s h u t t i n g  well i n .  

67th 17. S h u t  well i n  and r u n  two pressure gauges t o  16,060 f ee t  and 
record until  deadweight tes ter  a t  surface indicates s t a t i c  
conditions have been reached. 

68th 18. Pull pressure gauges, release t e s t  equipment and move same 
out. 

19. Proceed w i t h  plug and abandonment operations. 
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A c t i v i t y  

1. Two d a t a  headers  

2 .  Two-phase s e p a r a t o r  

3 .  100-bar re l  t ank  

4 .  Two 10,000 BPD c e n t r i f u g a l  pumps 

5. 23,400,000 BTU/hr a i r  c o o l e r  

6.  P i p i n g  

7 .  Sonic  sand d e t e c t o r  

8 .  Wire l ine  u n i t  w l p r e s s u r e  gauge 

* 9. Gate v a l v e  w l a c t i v a t o r  

10. House t r a i l e r  w/power p l a n t  

11. Generator  

1 2 .  Expansion loops 

13. Superv is ion  and Labor 

14 .  Material handl ing  

15 .  T e s t  Accessor ies  

ESTIMATED TESTING COST 

For 

N0.2 ALICE C .  PLANTATION 

Est imated 
Amount 

$ 10 8 

3,780 

1,090 

1 ,940  

12,159 (1) 

740 

300 

1,440 

500 

850 

20,000 

900 

46,200 

572 (2) 

,200 

TOTAL $ 90,779 

(1) One charge only of $8700 d e b i t e d  t o  well 
f o r  overt ime work. 

(2) Charged a t  a ra te  of 1 .3% on a l l  items 
except  1 4 .  
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GRUY F E D E R A L ,  I N C .  TABLE I 

A L I C E  C.  PLANTATION NO. 2 
SOUTH GARDEN C I T Y  AREA 

Analyses  Required f o r  Geo2 V a t e r  and Gas 

Chem-ical A n a l y s i s  of  Water 

A. Metals 

1. Copper 

2. Z inc  

3.  Boron 

4 .  A r s e n i c  

5 .  Chrom-ium 

6. PIercury 

7. Lead 

8. Cadn’ I ium 

B. S o l i d s  

1. Dissolved 

2. T o t a l  

C. Hardness  

1. Calcium Carbonate  

2. Magnesium Carbonate  

D. O t h e r s  

1. Carbonate  

2. B ica rbona te  

3.  C h l o r i d e  

4 .  I r o n  

5 .  S u l f a t e  

6. D i s so lved  S i l i c a t e  

NVOI1528- 8 A 
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G R U Y  F E D E R A L .  INC. 

ALICE C. PLANTATION NO. 2 
SOUTH GARDEN CITY AREA 

__- C h e m i c a l  A n a l y s i s  of Vapor 

A .  Hydrocarbons ( p e r c e n t )  

1. Hethane 

2.  E thane  

3.  Iso-propane 

4 .  Normal Propane 

5 .  Is0 Eutane 

6. N o r m a l  Eutane 

7. P e n t a n e  

8. c6+ 

E. Other  

1. Hydrogen S u l f i d e  

2 .  Carbon Dioxide  

3.  Radon 

Chemical P r o p e r t i e s  of Water 

1. Dens i ty  

2. C o m p r e s s i b i l i t y  

3.  C o n d u c t i v i t y  

4 .  V i s c o s i t y  

5 .  pEI 

- Recombination PVT Analysis  

1. S o l u t i o n  gas-water r a t i o  

2.  Formation volume factor f o r  trater 

3.  S u p e r c o m p r e s s i b i l i t y  f a c t o r  of gas 
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ALICE C. PLANTATION NO. 2 
SOUTH GARDEN CITY AREA 

Analytical Costs for Geo2 Water and Gas 

Re comb inat i on 

2 samples per well 

Chemical Analysis of Water 
5 samples per well 

Material Handling at 1.3% 

TOTAL 

$ 10,000 

750 

140 

$ 10,890 
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PLUGGING AND, ABANDONMENT PROCEDURE 
FOR 

ALICE C. PLANTATION NO. 2 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 .  

10. 

11. 

12. 

13. 

Move in and rig up pulling unit capable of plugging and abandonment. 

Nipple up pump trucks to wellhead. 

Squeeze cement perforations. 

If squeeze pressure is not obtained overdisplace cement into formation 
with water and repeat squeeze cementing until successful. 

When squeeze pressure is obtained, unbolt Christmas tree from tubing 
hanger, pick up tubing out of packer and reverse excess cement. 

Remove tree and install BOP'S. 

approximately 16,000 
Run in hole with chemical casing cutter and cut 7" casing at 

and recover. 

ng and s e t  cement plug 100' in and 100' out of Run in hole w i t h  tub 
cut off 7" casing. 

Pull tubing and set a plug from 50' to surface. 

Cut off 13-3/8" casing 3' below ground level and weld on plate. 

Release rig. 

Send tubing and casing to pipe yard for inspection and repair. 

Send Christmas tree t o  shop for overhaul. 



NVO / 15 2 8- 8A 

GRUY FEDERAL, INC. 

ESTIMATED PLUGGING COSTS 

For 

South Garden C i t y  Area 
S t .  Mary P a r i s h ,  Lou i s i ana  
Al ice  C .  P l a n t a t i o n  No. 2 

A c t i v i t y  

1. P u l l i n g  u n i t  a t  $1,00O/day 

2 .  Renta l  t o o l s  a t  $500/day 

3 .  Trucking 

4 .  Cement and s e r v i c e s  

5. Superv is ion  

6 .  Cont ingencies  

7 .  Material handl ing  on a l l  b u t  items 
5 & 6 @ 1.3% 

8. G&A @ 18% of i t e m  5 

TOTAL 

Amount 

$ 10,000 

4 , 0 0 0  

3,000 

4,000 

2 ,000  

2 ,400  

300 

400 

$ 2 6 , 1 0 0  
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G R U Y  FEDERAL, INC. 

SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST 
GEOPRESSURED-GEOTHERUL WELL TEST PROGRAM 

GRUY FEDERAL, I N C .  
NO. ~ - g  

( D r i l l e d  as Sun O i l  Company No. 2 
Alice C .  P l a n t a t i o n )  

St. Mary P a r i s h ,  Louis iana '  

A. GENERAL 

1. Is t h e  proposed s i t e  l o c a t e d  i n  t h e  area covered by t h e  
"Gulf Coast  Programmatic Environmental  Assessment,  Geothermal 
Well T e s t i n g ,  t h e  F r i o  Formation of Texas and Lou i s i ana  

October  1977"? 

Y e s  X No I f  no e x p l a i n .  

2 .  H a s  a f e d e r a l ,  s t a t e  and /o r  l o c a l  envi ronmenta l  assessment  
been conducted p r e v i o u s l y  f o r  t h e  proposed test w e l l  o r  
o t h e r  w e l l s  i n  t h e  area? 

Y e s  No X I f  y e s ,  p rovide  a copy, i f  a v a i l a b l e .  

3. Have a l l  r e q u i r e d  p e r m i t s ,  l i c e n s e s ,  and/or  agreements  f o r  
proposed p r o j e c t  been ob ta ined?  

Y e s  X NO If no, explain. 

4 .  Does t h e  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  
endangered s p e c i e s ?  

Yes N o  X I f  y e s ,  e x p l a i n .  
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5 .  A r e  known a r c h e o l o g i c a l  s i tes ,  h i s t o r i c  s i tes ,  o r  
n a t u r a l  landmarks w i t h i n  o r  v i s i b l e  from t h e  s i t e  
a r e a ?  

Y e s  No X I f  yes ,  e x p l a i n .  

6. W i l l  expec ted  cont inuous  n o i s e  l e v e l s  from s i t e  opera-  
t i o n s  b e  65 dBA o r  less a t  t h e  n e a r e s t  r e s i d e n c e ?  

Yes x No I f  no,  e x p l a i n .  

B. SITE CONSTRUCTION 

1. W i l l  a d d i t i o n a l  l and  c l e a r i n g  be  r e q u i r e d  f o r  t h e  t es 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 X No I f  yes ,  d e s c r i b e .  

Boardmatting f o r  d r i l l i n g  pad and road.  

2. W i l l  a d d i t i o n a l  l and  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  
w e l l  ( e . g . ,  d r i l l  pad, r e s e r v e  p i t s ,  u t i l i t i e s ,  road con- 
s t r u c t i o n ,  p i p e l i n e ) ?  

Yes No X I f  yes ,  d e s c r i b e .  
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3 .  W i l l  t h e  s i t e  and r e l a t e d  r o a d s  b e  t r e a t e d  t o  mini- 
mize d u s t ?  

Y e s  NO x If no, e x p l a i n .  

There will be  board road ma t t ing  on fill with no d u s t .  

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  a n  approved s e p t i c  
sys tem t o  b e  used a t  t h e  s i t e ?  

Y e s  X No I f  no,  e x p l a i n .  

5.  W i l l  l i q u i d  and s o l i d  wastes b e  d i sposed  i n  accordance  
w i t h  local r e g u l a t i o n s ?  

Y e s  X No If no, e x p l a i n .  

6. W i l l  e r o s i o n  c o n t r o l  b e  r e q u i r e d  f o r  excavated  a r e a s ?  

Y e s  No x If y e s ,  e x p l a i n .  

7. W i l l  d redge  s p o i l  b e  d e p o s i t e d  i n  swamp f o r e s t  o r  marshland? 

Y e s  No X I f  yes ,  e x p l a i n .  

8. Upon comple t ion  of proposed tes t  program, w i l l  t h e  s i t e  
b e  r e s t o r e d  t o  as 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 re- 
g r a d i n g ,  f i l l i n g ,  and r e s e e d i n g ?  

Y e s  X . No If no, e x p l a i n .  
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C. WELL TESTING AND SAFETY 

1. Is f l u i d  p roduc t ion  from t h e  w e l l  du r ing  t e s t i n g  expected 
t o  be  2 weeks o r  less i n  d u r a t i o n  p e r  format ion?  

Yes No X I f  no,  exp la in .  

T e s t s  expected t o  r e q u i r e  f o u r  weeks. 

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 geopres su re  
f l u i d  expec ted  t o  be  90,000 mg/l  o r  l e s s ?  

Yes x No I f  no e x p l a i n .  

3 .  Is t h e  volume of geopres su re  f l u i d  t o  be  produced and 
i n j e c t e d  expec ted  t o  be  3,000,000 b a r r e l s  o r  l e s s ?  

Yes No X I f  no,  e x p l a i n  

Expect volume up t o  3,000,000 b a r r e l s  over  t e s t  
d u r a t i o n .  

4 .  Is t h e  t empera tu re  of produced geopressured  f l u i d  ex- 
pec ted  t o  be  26OOC o r  less? 

Y e s  X No I f  no, e x p l a i n .  

5. W i l l  t h e  gas  c o n t e n t  of t h e  produced f l u i d  b e  f l a r e d ?  

Y e s  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  least 10,000 PSI  
be  used? 

Yes X No I f  no, e x p l a i n .  
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7. W i l l  p roduc t ion  tub ing  r a t e d  t o  a t  l e a s t  20,000 p s i ,  
be  used? 

Y e s  No X I f  no,  e x p l a i n .  

3-1/2" t ub ing  wi th  capac i ty  f o r  expected f l u i d  volume has  
p r e s s u r e  r a t i n g  of 18,000 p s i  maximum expected p r e s s u r e  
i s  approximately 14,000 p s i .  

8. Can s a f e t y  v a l v e s  be  ope ra t ed  from remote l o c a t i o n s ?  

Y e s  X N o  I f  no,  e x p l a i n .  

9 .  W i l l  t h e  t es t  t ree  be  r a t e d  t o  a t  l eas t  10,000 p s i  

Yes X No I f  no,  e x p l a i n .  

10.  W i l l  a t e s t  we11 d i r e c t i o n a l  survey  be  conducted? 

Y e s  No X I f  y e s ,  a t  what i n t e r v a l ?  F e e t .  
I f  no, e x p l a i n .  

T h i s  is a r e e n t r y  i n t o  o l d  w e l l .  

11. W i l l  a l i n s d  pond b e  used t o  hold  a l l  l i q u i d  e f f l u e n t s  
and p roduc t ion  f l u i d s  t h a t  a re  n o t  i n j e c t e d ?  

Yes  x No I f  no, e x p l a i n .  

1 2 .  Has an  i n j e c t i o n  p e r m i t  been o b t a i n e d ?  

Yes X No I f  no, e x p l a i n .  
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13. Will H S monitors be located onsite? 2 

Yes No x If no, explain. 

No history of H S in area. 
2 

14 .  Will fire extinguishers be located onsite? 

Yes X No If no, explain. 

15. Do contingency plans exist for evacuating personnel 
should a blowout occur or high levels or H2S be detected? 

Yes X No___ If no, explain. 

. 16. Will high-pressure engineering and mud logging personnel 
be onsite during production well drilling operations? 

Yes X No If no, explain. 

Mud logging personnel not required for a reentry job. 
High pressure engineering and/or drilling personnel will 
be present at all times. 
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EXHIBIT B 

Department of Energy 
Nevada Operations Office 
Ff 0. '-=ox 14700 
Las Vegas, NV 89114 

Dr. A7an Lohse 
H. J. Gruy & Associates 
2500 Tang1 swi 1 de, Sui te 150 
Houston, TX 77063 

Dear- Dr. Lohse: 

APPROVAL TO TEST ALICE C. PLANTATION NO. 2 WELL. CONTRACT EG-77-C-08-1528 

Reference is made t o  our telecon o f  June 20, 1978, regarding approval 
f o r  t h e  reentry and testing of a geopressured-geoth2ral we17 i n  St .  
Mary Parish,  Louisiana. Approval is hemby granted f o r  H. J. Gruy and 
Associates t o  proceed w i t h  the reentry and testing o f  t he  Alice C. 
Plantation No. 2 we17 i n  accordance w i t h  the  Detailed Reentry Prognosis 
For Geopressure-Geothamal Testing P7 ans PIYO 1528-8A, Jun2 16, 1978. 

/ 

The second well t o  be  rsntered upon completion of the Alice C., will 
be t h e  Gladys McCall No, 1 we71 i n  Cameron Parish, Louisiana. 
under consideration f a r  a l a t e r  time w i 7 1  be the S ta te  Lease 4183 No. 1. 

S t i l l  

Accordingly, s i te  preparations f o r  the  Alice C. Plantation we17 shou ld  
go forward imediately.  

Sincerely, 
n 

E&EAD: RTS-687 

Nevada Project blanager 
Geopressure Well o f  

Opportunity Program 
Engi.t+eeri ng & Energy 

A w k a t i o n s  Division 

cc: K. Westhusing, D3E, HQ 
B. DiBona, DOE, HQ 
R. Wallace, USGS 
D. Sebout, Univ. o f  Texas, SEG, 

A u s t i n ,  TX 
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EXHIBIT C-1 

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARIATIONS 

OPERATION 

SALTWATER DISPOSAL WELL FOR ALICE C. PLANTATION NO. 2 

FIRST ATTEMPT--UNSUCCESSFUL 

1. Drive 13-3/8" OD c a s i n g  
t o  r e f u s a l  o r  125f f e e t .  

2 .  Move i n  and r i g  up 
water w e l l  r i g .  

3. D r i l l  12-1/8" h o l e  t o  
1 ,200  f e e t .  

4. Run 1,200 f e e t  o f  9-5/8" 
3611 H-40 c a s i n g  w i t h  guide  
shoe on bot tom and a f l o a t  
c o l l a r  one j o i n t  above 
bottom. U s e  one c e n t r a l i z e r  
p e r  100 f e e t  o f  c a s i n g  f o r  
bottom 500 f e e t  and cement 
c a s i n g  t o  s u r f a c e .  

OPERATIONAL DAYS 
PLANNED ACTUAL -- 

1 

1 

2 

6 

4 
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REASONS FOR TIME VARIATIONS 

O r i g i n a l l y  planned t o  b e  done 
b e f o r e  r i g  moved i n .  Ac tua l ly  
done w i t h  r i g  because weather  
p r o h i b i t e d  p r i o r  t o  r i g  a r r iva l .  

Rainy weather  hampered o p e r a t i o n .  

Gumbo format ion  caused e x c e s s i v e  
h o l e  problems and de layed  d r i l l i n g  
o p e r a t i o n s .  

Casing became s t u c k  a t  644 f e e t .  
Attempted t o  r e t r ive  f o r  2 days 
( u n s u c c e s s f u l l y ) .  One day con- 
sumed i n  p lugging  and abandoning 
ho le .  
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OPERATION 

EXHIBIT C-2 

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARIATIONS 

SALTWATER DISPOSAL WELL FOR ALICE C.  PLANTATION NO. 2 

SECOND ATTEMPT--SUCCESSFUL 

OPERATIONAL DAYS 
PLANNED ACTUAL 

1. Drive 13-3/8" OD cas ing  t o  re- 
f u s a l  o r  125f f e e t .  

2 .  Move i n  and r i g  up water w e l l  1 
r i g .  

3. D r i l l  12-1/8" ho le  t o  1057 f t .  2 

4. Run 1040 f t .  of 9-518" 3611 H-40 1 
casing wi th  guide shoe on bottom 
and a f l o a t  c o l l a r  one j o i n t  above 
bottom. Use one c e n t r a l i z e r  pe r  
100 f t .  of casing f o r  bottom 500 
f t .  and cement casing t o  sur face .  

5. D r i l l  8-314" ho le  below su r face  4 
casing t o  4600 f t .  

6 .  Run Induct ion E l e c t r i c  and Den- 1 
s i t y  logs  and SWC i f  des i red .  

7. Run 5-112" OD 15.58 5-55 casing 1 
wi th  guide shoe on bottom and 
f l o a t  c o l l a r  two j o i n t s  above 
bottom. Run c e n t r a l i z e r s  on every 
o the r  j o i n t  of  cas ing  f o r  bottom 
500 f t .  Cement cas ing  wi th  s u f f i c i e n t  
cement t o  g e t  r e t u r n s  a t  sur face .  

3 

1 

REASONS FOR TIME VARIATIONS 

Had t o  sk id  r i g  and d r i v e  con- 
ductor  p ipe  a t  new w e l l  s i t e .  

Excessive gumbo formation re- 
quired frequent  c l ea r ing  of mud 
system. Remark: a l t e r e d  9-5/8" 
casing poin t  t o  1057 ins tead  of 
1200 f e e t .  

1 7  Rig r e p a i r s  needed. Stuck d r i l l  
p ipe  a t  several po in t s  required 
f i s h i n g  opera t ions .  A t  about 3584 
f t . ,  reached hydraul ic  capac i ty  
of r i g  mud pumps, necess i t a t ing  
r igg ing  up a d d i t i o n a l  pump capa- 
c i t y .  Received DOE o r d e r s - t o  
ob ta in  conventional core  through 
ob jec t ive  i n j e c t i o n  sand. 
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OPERATION 

8. Make t r i p  with 2-718" work 
s t r i n g  and condi t ion h o l e  
t o  f l o a t  c o l l a r  a t  approxi- 
mately 4420 f t .  and d i sp lace  
mud i n  ho le  with water. Lay 
down work s t r i n g .  

OPERATIONAL DAYS 
PUNNED ACTUAL REASONS FOR TIME VARIATION 

2 5 Three a d d i t i o n a l  days required 
t o  block squeeze above and below 
o b j e c t i v e  i n j e c t i o n  sand, then 
d r i l l  ou t  cement, then make ad- 
d i t i o n a l  t r i p  with casing scraper 
and t o  t es t  block squeezed per- 
fo ra t ions .  

9 .  Nipple up 5-112" casing and in- 
s t a l l  Christmas tree.  2 2 

10. T e s t  casing and tree t o  2000 
p s i  su r f ace  p re s su re  with water 
i n  hole.  

11. Run gamma ray cement bond log  1 1 
from t o t a l  depth t o  1200 f t .  and 
block squeeze with cement i f  
necessary to obtain good bond. 

1 2 .  Rig down and move o u t  w a t e r  1 
w e l l  r i g .  

13. P e r f o r a t e  approximately 50 f e e t  1 
of the  lowest c l ean  sand deter-  
mined from e l e c t r i c a l  logs  with 
fou r  s h o t s  p e r  foo t  using a casing 
b u l l e t  gun and r i g  down w i r e l i n e  
u n i t .  

1 4 .  Test i n j e c t i v i t y  of w e l l  and r i g  
pumps o r  pump t r u c k  t o  achieve 
10,000 bbl/day i n j e c t i o n  ra te  a t  
150 p s i  o r  less. I f  i n j e c t i o n  rate 
i s  not  s u f f i c i e n t ,  select and per- 
f o r a t e  a d d i t i o n a l  sand i n t e r v a l  o r  
consider treatment with mud cleanout 
ac id ,  o r  both, i f  deemed necessary.  

1 

Scheduled t o  p e r f o r a t e  d i sposa l  
w e l l  concurrent with p e r f o r a t i n g  
r een t ry  w e l l ;  consequently 
d i sposa l  w e l l  w a s  never per- 
fo ra t ed .  
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OPERATION 

1. 

2. 

3. 

4. 

5. 

6 .  

EXHIBIT C-3 

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARIATIONS 

REENTRY WELL - ALICE C. PLANTATION NO. 2 

Prepare location. 

Dig out cellar, extend 13-318" 
surface casing to proper ele- 
vation and weld on casinghead. 

Move in and rig up drilling 
rig and install BOP. 

Clean out 13-3/8" OD casing 
with 12-1/4" rock bit to the 
top of the cut-off 9-5/8" OD 
casing. Run 12-114" rock bit, 
6-112" OD drill collars, 3-112" 
OD drill pipe. Pull out of hole. 

OPERATIONAL DAYS 
PLANNED ACTUAL REASONS FOR TIME VARIATIONS 

Remark: done on turnkey prior 
to moving in rig. 

Remark: done prior to moving 
in rig, 

3 13 Bad weather. Rig alterations t o  
conform with EPA specifications. 
Problems in availability and de- 
livery of BOP stack, accumulator 
tanks, and choke manifold to meet 
required USGS specifications. 

Run 11-1/2" OD lead impression 
block on bottom of 6-1/2" OD 
drill collars and 3-1/2" OD drill 
pipe. Pull out of hole. 

If required from appearance of 
lead impression block, run 8-314" 
OD long tapered carboloy junk mill 
to dress out top of cut-off 9-518" 
OD casing. Alternatively, run 8-314" 
OD rock bit. Run mill or rock bit on 
bottom of 6-1/2" OD drill collars 
and 3-1/2" OD drill pipe. Dress out 
top of cut-off 9-5/8" OD casing and 
clean out to approximately 75 ft. 
below top of cut. Pull out of hole. 

1* 7-112* Accumulator tanks had to be re- 
placed along with supply system, 
to improve integrity of accumu- 
lator system and its capacity, 
manifold assembly required modi- 
fication to improve its integrity. 

*Includes operations 4, 5,  and 6 .  
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OPERATIONAL DAYS 
OPERATION PLANNED 

7. Go i n  ho le  wi th  two j o i n t s  1* 
11-314" OD too th  type car- 
boloy r o t a r y  shoe, top  bushing, 
and hydraul ic  o i l  jars  on bot- 
tom of 6-112" OD d r i l l  c o l l a r s  
and 3-1/2" OD d r i l l  pipe.  Wash 
over approximately 60 f t .  of 
t h e  9-518" OD casing.  P u l l  
out  of hole .  

8. Go i n  ho le  wi th  hydraul ic  
pressure  operated m i l l  dressed 
t o  c u t  9-518" OD casing.  Run on 
bottom of 6-112" OD d r i l l  col-  
lars and 3-112" OD d r i l l  pipe.  
Locate f i r s t  casing c o l l a r  using 
minimum pressure/slack-off tech- 
nique, s l i d i n g  c u t t e r  down ho le  
u n t i l  c u t t e r  knives  ca tch  i n  j o i n t  
and c u t t e r  s tops  moving downhole. 
Bleed pressure ,  drop 5 t o  10 f t .  
below c o l l a r  and make i n s i d e  cu t .  
M i l l  approximately 6" of t h e  9-518" 
OD casing and d res s  top smooth f o r  
ex te rna l  casing patch. P u l l  ou t  
of hole .  

9. Go  i n  ho le  wi th  9-518" casing 11 2 
spear ,  3 '  extension,  9-518" OD 
s top  sub, l ub r i ca t ed  bumper jars,  
and hydraul ic  o i l  j a r s  on bottom 
of 6-1/2" OD d r i l l  c o l l a r s .  Re- 
trieve f i s h .  

10. Go i n  ho le  wi th  ex te rna l  casing 112 
patch on bottom of  3600 f t .  of 
9-5/8"0D, 43.511 N80 LTGC casing. 

11. Nipple up casing, i n s t a l l  blowout 1 1 2  
preventers  and tes t  same t o  
5000 p s i .  

"Includes operat ions 7 and 8.  

ACTUAL REASONS FOR TIME VARIATIONS 

1* 

Required s l i g h t l y  longer  than 
an t i c ipa t ed  t o  condi t ion mud. 

11 2 

112 

2-112 No. 3 engine on d r i l l i n g  r i g  
had t o  be replaced.  
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OPERATION 

12. Go in hole with drill pipe, 
drill collars and bit and 
condition mud to top of ce- 
ment retainer plug at 16,020 
ft. Test casing to equivalent 
of 17.2 lblgal mud for 30 min- 
utes. Repair casing, if neces- 
sary, by cement squeezing. 

13. Drill out cement retainer and 
and cement from 16,020 ft. to 
16,234 ft. (bottom of 9-518" 
casing). Then continue in hole 
washing and reaming open hole to 
a depth of 18,100 ft. Not more 
than 500-ft. increments of open 
hole should be made without at 
least one full circulation of 
of the mud system from the 
bottom of the hole. 

OPERATIONAL DAYS 
PLANNED ACTUAL 

14. Run the following electric logs 
in the open hole from 18,100 ft. 
to 16,234 ft.: 

Induction electric log 
Compensated density log 
Compensated neutron log 
Sonic log 

Sidewall cores, if hole con- 
ditions permit and if desired. 

15. Make trip with drill pipe and 
condition hole to 18,100 ft. 
and measure out of hole. 

2-112 7 

2-112 13 

1 112 

1 7-112 

REASONS FOR TIME VARIATIONS 

Existing lime-based mud required 
excessive treatment time to re- 
duce viscosity, reduce salt water 
contamination, and increase 
density. 

Throughout entire open-hole oper- 
ation, excessive amounts of shale 
recovered from hole. This resulted 
in frequent shutdowns to clean 
shale from entire mud system. Also 
resulted in frequent need to ream 
hole (see comments in Chapter 3). 
Low clutch on rig broke, resulting 
in fishing job for stuck drill 
pipe. During short trip from 
17,630 ft. well attempted to flow 
and contaminated mud system, re- 
sulting in need to recondition 
hole. 

Went faster than anticipated. 

Excessive shale heaving into 
hole all way down required many 
short trips to ream hole and 
shutdown periods to clean mud 
sys tem. 
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OPERATION 
OPERATIONAL DAYS 
PLANNED ACTUAL REASONS FOR TIME VARIATIONS 

16. Lay down d r i l l  pipe.  Rig up 1 
and run 7" OD casing t o  18,100 
f e e t  as follows: 

WTI TYPE SECT. 
FROM TO S I Z E  FT. GRADE ENDS LGTH. 

18.100 16.200' 7" 38 P l l O  F .J .  1900' 
----- 

161200 13;750' ' 7"  38 P l l O  LT&C 2450' 
13,750 11,750' 7" 35 P l l O  LT&C 2000' 
11,720 200' 7" 32 P l l O  LT&C 11550' 

200 0' 7" 38 P l l O  LT&C 200' 

Use guide shoe on bottom with f l o a t  
c o l l a r  two j o i n t s  above bottom. Also 
use c e n t r a l i z e r s  on each j o i n t  of 
casing on bot tom 600 f t .  and one cen- 
t r a l i z e r  per  100 f t .  t o  16,000 f t .  
U s e  s u f f i c i e n t  cement t o  f i l l  t h e  an- 
nu la r  space t o  500 f t .  i n s i d e  t h e  
9-51 8" casing. 

17. Nipple up 7" casing and pu t  on BOP. 

18. Pick up 3-1/2" OD 12.7f P105 PH-6 1 
Hydril  tubing with b i t  on bottom 
and go t o  top  of f l o a t  c o l l a r  on 7" 
casing a t  approximately 18,000 f t .  
and test casing t o  7500 p s i  su r f ace  
pressure.  I f  OK, d i sp l ace  mud from 
ho le  wi th  10 l b l g a l  C a C 1 2  water. 

19. P u l l  tubing and run gamma ray  cement 
bond l o g  from approximately 18,000 f t .  
t o  16,000 f t .  I f  cement bond not  good, 
proceed t o  block squeeze t o  ob ta in  
cement bonds, then d r i l l  o u t  cement. 

Planned Af te r  laying down a l l  but 240 f t .  
opera- of d r i l l  p i p e  and d r i l l i n g  assem- 
a t i o n s  b ly ,  sa l t  water flow occurred a t  
from h e r e  su r face ,  r e s u l t i n g  i n  eventual 
on not  plugging and abandonment due t o  
completed collapsed 9-518" OD casing start-  
due t o  ing  a t  5053 f e e t .  (Note: operat ions 
problems r e s u l t i n g  from s a l t  water flow 

leading t o  plugging and abandon- 
ment explained i n  Chapter 3. ) 
Total  of 35 days required f o r  
operat ions through abandonment 
of w e l l .  

20. Run production packer on w i r e  l i n e  and 
set  same a t  d e p t h ' t o  be determined a f t e r  
pe r fo ra t ing  i n t e r v a l  i s  s e l e c t e d  from 
t h e  new electric logs .  
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G R U Y  FEDERAL, INC. EXHIBIT  C-3 CONTINUED 

OPERATION 
OPERATIONAL DAYS 
PLANNED ACTUAL REASONS FOR TIME VARIATIONS 

21. Make up bottom ho le  completion 2 
equipment shown on t h e  enclosed 
drawing and go i n  hole  f o r  com- 
p l e t i o n  using t h e  3-1/2" tubing 
s t r i n g .  T e s t  each j o i n t  of  tubing 
going i n  ho le  t o  7500 p s i .  Space 
out  i n  packer and test packer t o  
6500 p s i  d i f f e r e n t i a l  from t h e  
bottom and 5000 p s i  from t h e  top.  

22. Se t  tubing i n  packer with f u l l  1 
tens ion  from pipe  weight when 
l o c a t o r  sub sets on packer top. 
Remove BOP and i n s t a l l  Christmas 
tree. Nipple Christmas tree, set  
r e t r i e v a b l e  plug i n  bottom of t ree  
and t e s t  same t o  10,000 p s i  and 
release r i g .  

23. Move out  r i g .  

24. Complete moving out  r i g .  3 

25. Suspend opera t ions  while  d r i l l i n g  
saltwater d isposa l  w e l l .  

26. Resume opera t ions  and r i g  up Turnkey 
w i r e l i n e  u n i t  and i n s t a l l  high 
pressure  pe r fo ra t ing  lub r i ca to r .  
Test same t o  10,000 p s i .  

27. Af te r  f i n a l  s e l e c t i o n  of  per- 
fo ra t ed  i n t e r v a l  from new electric 
logs ,  go i n  ho le  wi th  through- 
tubing pe r fo ra t ing  gun (maximum 
length  46 f t .  - 4 s h o t s  per  f t . )  
and p e r f o r a t e  lowest 46 f t .  of 
s e l ec t ed  i n t e r v a l .  Note: t h i s  
pe r fo ra t ing  w i l l  be done wi th  a 
pressure  d i f f e r e n t i a l  t o  t h e  w e l l  
bore;  t he re fo re  t h e  wellhead pressure  
should i n s t a n t l y  inc rease  substan- 
t i a l l y  when t h e  gun i s  f i r e d .  The 
wing va lves  on t h e  tree should be 
closed before  pe r fo ra t ing  i s  done. 

Turnkey 
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GRUY FEDERAL, INC. 
EXHIBIT C-3 CONTINUED 

OPERATION 
OPERATIONAL DAYS 
PLANNED ACTUAL REASONS FOR TIME VARIATIONS 

28. Repeat t r i p s  with p e r f o r a t i n g  Turnkey 
gun u n t i l  t h e  e n t i r e  comple- 
t i o n  i n t e r v a l  i s  s h o t ,  Release 
per fora t ing  u n i t .  

29. Proceed t o  hook up production 27 
u n i t  and p lace  w e l l  on tes t .  
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Department of Energy 
Nevada Operations Office 
PO. Box 14100 
Las Vegas, NV 89114 

EXHIBIT E 

JUL 2 4 1978 

JUL 2 o 1978 
Dr.  Alan Lohse 
H. J. Gruy 8 Associates 
2500 Tang1 ewi 1 de, Suite 150 
Houston, TX 

Dear Dr .  Lohse: 

CORING - FLUID INJECTION WELL - ALICE C. PLANTATION REENTRY PROJECT 
CONTRACT EG-774-08-1528 

Reference i s  made t o  our recent telephone conversations regarding the 
cor ing o f  the f l u i d  i n jec t i on  wel l  a t  the A l i ce  C. Plantat ion geopressure 
wel l  s i t e  i n  S t .  Mary Parish, LA. 

You are hereby authorized t o  c u t  a f four (4) inch core i n  what you 
consider t o  be the center o f  the i n jec t i on  zone. We understand t h a t  
approximately ten (10) feet of such core i s  estimated t o  cost between 
$5,000 and $10,000. 

The core should be treated f o r  preservation, boxed, and maintained 
a t  the well s i t e  u n t i l  f i n a l  d isposi t ion.  

‘7 \ Sincerely , 
/ 

E&EAD : RTS-1028 

onald T. Stearns 
Project Manager 

Geopressure We1 1 s o f  Opportunity 

cc: B. DiBona, DGE, HQ 
K. Westhusing, DGE, HQ 
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GRUY FEDERAL, INC. 
CONSULTANTS IN ENERGY SYSEMS 

2500 TANGLEWILDE SUITE 150 
HOUSTON, TEXAS 77063 
7 1 3/785-9200 

EXHIBIT G 

191 1 JEFFERSON DAVIS Hw, S u m  500 
ARLINGTON, VIRGINIA 22202 
703/920.0113 

Mr. Ronald T. Stearns 
Engineering & Construction Division 
DOE/Nevada Operations Office 
P. 0. Box 14100 
Las Vegas, Nevada 89114 

Re: Contract EG-77-C-08-1528 
Your Letter of 11/1/78 Re Temporary 
Cessation Reentry Operations on the 
Gladys McCall No. 1 Well 

Dear Mr. Stearns: 

Following this  l e t t e r  we submi t  by telecopier the detailed safety and 
operational procedure as given t o  you by Mr. Tom Roy i n  our j o i n t  meeting i n  
Las Vegas November 2. We understand tha t  upon receipt of this information you 
will re lease us t o  reenter the Gladys McCall well. 
have completed r i g g i n g  u p  operations and be ready to  reenter the well Thursday 
o r  Friday, November 9 or  10. 

The d r i l l i n g  contractor will 

A t  this time, we would l i k e  t o  propose, fo r  your consideration, a 

Gruy Federal , Inc. has proposed no further use of t h i r d  party dr i l l  i n g  

variation i n  Mr. Roy's procedure, a s  follows: 

consultants. However, we are experiencing extreme d i f f i cu l ty  f i n d i n g  on short  
notice qual i f ied employees of the standards we are  w i l l i n g  t o  accept. 
we suggest the use of properly screened consultants, under the conditions the 
Gruy Federal people, having the qual i f icat ions described i n  Mr. Roy's l e t t e r ,  
be present a t  a l l  times while such consultants a re  on location. 
we will have two levels  of supervision a t  the well s i t e ,  one level of which  
may be a well qualified and careful ly  screened consultant. I b r i n g  this u p  
for  your consideration and will be talking t o  you about i t  by telephone. I 
t h i n k  this departure i s  necessary u n t i l  more senior people can be located and 
employed. 
Mr. Roy o r  Mr. Wil l i ts  i n  the Houston Office. 

Therefore, 

In other words, 

Otherwise, we w i l l  be seriously hampered by the loss o f  services of 

V i cd'P re  s i dent 
Operations 

RJD: cas 
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2500 TANGLEWILDE SUITE 150 
HOUSTON. TEXAS 77063 
7 13/785-9200 

E X H I B I T  H 

GRUY FEDERAL, INC. 
CONSULTANTS IN ENERGY SYSTEMS 

November 7 ,  1978 
191 1 JEFFERSON DAVIS Hw, SUITE 500 
ARLINGTON. VIRGINIA 22202 
703/920-0113 

M r .  Ronald T. S t e a r n s  
Engineer ing  & C o n s t r u c t i o n  Div. 
DOE/Nevada O p e r a t i o n s  Office 
P o s t  O f f i c e  Box 14100 
L a s  Vegas, Nevada 89114 

Re: Gladys McCall No. 1 
F i e l d  Opera t ions  Supe rv i s ion  
and  F i e l d  P o l i c y  

Dear M r .  S t e a m s :  

We submi t  t h e  f o l l o w i n g  p rocedures  and s t a n d a r d s  which have  been p u t  
i n t o  e f f e c t  and which are a p a r t  of Gruy F e d e r a l  p o l i c y .  

1) P r o v i d e  s u p e r v i s o r s  who are c e r t i f i e d  t h r o u g h  approved USGS or 
o t h e r  t r a i n i n g  s c h o o l s  u t i l i z i n g  "hands on" t y p e  of i n s t r u c t i o n .  

2)  Employ o n l y  s u p e r v i s o r s  who have a minimum of f i v e  y e a r s  a c t u a l  
on site" w e l l  s u p e r v i s i o n ,  i n c l u d i n g  p r e s s u r e  c o n t r o l ,  combat- 

t i n g  l o s s  of  r e t u r n s ,  hand l ing  of  bo t tom h o l e  a s sembl i e s  and a l l  
downhole d r i l l  p i p e  o p e r a t i o n s .  

11 

3) S u p e r v i s o r s  w i l l  i n i t i a t e  and c o n t i n u a l l y  m a i n t a i n  an "on site" 
t r a i n i n g  program, p a r t i c u l a r l y  i n  matters r e l a t i n g  t o  blow-out 
p r e v e n t i o n .  
keys t o  t h i s  t r a i n i n g .  

The u s e  of t h e  words "Ear ly  Recognition"'  w i l l  be  

4 )  Well s u p e r v i s o r s  w i l l  work a 12-hoar s h i f t  and rest 12-hours when 
r e l i e v e d  by a c e r t i f i c a t e d  s u p e r v i s o r .  
f o r  a maximum of seven  days,  when relief w i l l  b e  provided .  

T h i s  p l a n  w i l l  be  fo l lowed 

5 )  The t o u r  s u p e r v i s i o n  w i l l  b e  suppor t ed  by a f i e l d  s u p e r i n t e n d e n t ,  
w i t h  an e n g i n e e r i n g  degree  and w i t h  heavy e x p e r i e n c e  i n  a c t u a l  
o p e r a t i o n s .  The f i e l d  s u p e r i n t e n d e n t  w i l l  be l o c a t e d  on t h e  w e l l -  
s i te ,  w i t h  f u l l  a u t h o r i t y  and r e s p o n s i b i l i t y  at t h a t  p o i n t .  It is 
n o t  expec ted  t h a t  t h e  f i e l d  s u p e r i n t e n d e n t  w i l l  h a n d l e  t h e  day-by- 
day o p e r a t i o n s ,  as t h a t  p a r t  of t h e  o p e r a t i o n  w i l l  be  conducted by 
t h e  s u p e r v i s o r s .  
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GRUY FEDERAL, INC. 

Gruy F e d e r a l  p o l i c y  i n  t h e  matter of p r u d e n t  r e e n t r y  o p e r a t i o n s  w i l l  
b e  as f o l l o w s :  

I 

EXHIBIT H cont inued 

I 

M r .  Ronald T. S t e a r n s  
November 7 ,  1978 
Page Two of Three  

6) The f i e l d  s u p e r i n t e n d e n t  w i l l  b e  c l o s e l y  suppor t ed  by t h e  
Manager of D r i l l i n g ,  Houston based ,  w i t h  f r e q u e n t  t r i p s  t o  
l o c a t i o n  c o n t i n u a l l y ,  and o n - s i t e  immediately when necessa ry .  

7) F requen t  r e p o r t s ,  b o t h  w r i t t e n  and v e r b a l ,  w i l l  be  provided 
from t h e  f i e l d  t o  Houston f o r  d i s s e m i n a t i o n .  

2) A " d r i l l  p i p e  f l o a t "  back  p r e s s u r e  valve w i l l  b e  i n s t a l l e d  i n  t h e  
b i t  s u b  and k e p t  i n  t h e  s t r i n g  on a con t inuous  b a s i s .  

3) Hole r e e n t r y  w i l l  be  on a s low b a s i s  n o t  to exceed a m a x i m u m  of t e n  
j o i n t s  of  d r i l l  p i p e  b e f o r e  c i r c u l a t i n g .  Should t h e  p i p e  t a k e  weight  
a t  any t i m e ,  t h e  h o l e  w i l l  b e  c i r c u l a t e d  a t  t h a t  p o i n t .  Should i t  b e  
n e c e s s a r y ,  one j o i n t  w i l l  be washed and r o t a t e d  down a t  a t i m e .  

4 )  While  t r i p p i n g ,  each  s t a n d  w i l l  be p u l l e d  from t h e  h o l e  i n  a reason- 
a b l y  s low t i m e .  Each time w i l l  n e v e r  be less than  a minute  p e r  s t a n d .  

5) The pump p r e s s u r e  and pump s t r o k e s  w i l l  b e  monitored c l o s e l y  w h i l e  
washing down. 

6 )  S u p e r v i s o r s ,  i n  company w i t h  t h e  mud e n g i n e e r s ,  w i l l  calculate t h e  
r e q u i r e d  hole"f i l1-up"  p e r  f i v e  s t a n d s  of d r i l l  p i p e ,  t a k i n g  care 
t o  i n s u r e  t h e  h o l e  i s  t a k i n g  t h e  r e q u i r e d  volume by u t i l i z i n g  t h e  
t r i p  t a n k .  Should t h e  t r i p  t a n k  become i n o p e r a t i v e  t empora r i ly ,  
t hen  h o l e  f i l l - u p  w i l l  be  measured by u s e  of pump s t r o k e  c o u n t e r s .  
Care w i l l  b e  t aken  t o  de t e rmine  p r e c i s e  d isp lacement  volume of d r i l l  
p i p e  and d r i l l  c o l l a r s .  

Note: Hole t o  b e  f i l l e d  on each  s t a n d  of d r i l l  c o l l a r s  p u l l e d .  

7) The twelve hour  t o u r s  of  each  s u p e r v i s o r  w i l l  be  s p e n t  on t h e  d x i l l  
f l o o r ,  mud p i t s  o r  areas c l o s e l y  a d j a c e n t  t h e r e t o ,  
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EXHIBIT H continued 

GRUY FEDERAL, INC. 
/ 

M r ,  Ronald T, S t e a r n s  
November 7 ,  1978 
Page Three of Three 

The f o l l o w i n g  a u t o m a t i c  s i g n a l l i n g ,  r e c o r d i n g  and a u x i l i a r y  d r i l l  p i p e  
equipment w i l l  be  i n s t a l l e d .  

P o r t a b l e  gas  d e t e c t o r  s t r i p  w i t h  r e c o r d e r s  and a l a rms  on r i g  and 
i n  l i v i n g  q u a r t e r s .  

De-gasser ( i n s t a l l e d  on No. 2 mud p i t ) ,  

Flow l i n e  mon i to r  w i t h  alarms on d r i l l  f l o o r  and l i v i n g  q u a r t e r s .  
Recorders  w i l l  a l s o  b e  l o c a t e d  a t  b o t h  p o s i t i o n s .  

Mud p i t  volume t o t a l i z e r s  (PVT) w i l l  be  i n s t a l l e d  i n  each p i t  w i t h  
r e c o r d e r s  and alarms l o c a t e d  on d r i l l  f l o o r  and i n  l i v i n g  q u a r t e r s .  

Bulk b a r i t e  hoppers  (2 @ 10005x each c a p a c i t y ) .  

Upper and lower  k e l l y  cocks w i t h  c l o s i n g  wrenches.  

F u l l  opening TIW o r  H y d r i l  s a f e t y  valve w i t h  c l o s i n g  wrench l o c a t e d  
on d r i l l  f l o o r .  

Gray I n s i d e  blow-out p r e v e n t e r  l o c a t e d  on d r i l l  f l o o r .  

Geolograph-type d r i l l i n g  r e c o r d e r  w i t h  f o u r  o r  more pens t o  p r u v i d e  
con t inuous  p r o g r e s s  r e p o r t s .  

TI-59 programmable c a l c u l a t o r  w i t h  "chip" c o n t a i n i n g  BOP programs, 

Land t e l e p h o n e  service. 

Twenty-four h o u r  mud e n g i n e e r i n g  service (2 men working 12-hrs .each) .  

F u r t h e r  d e t a i l s  p rov ided  on t h e  f o l l o w i n g  Addendum t o  t h e  Gladys McCall 
P rognos i s .  

e Eva lua t ion  

TR:RJD:paw 
R.' J . Dobs,$dy 
Vice P r e s f 9 6 n t  Opera t ions  . I 
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Department of Energy 
Nevada Operations Office 
F! 0. Box 14100 
Las Vegas, NV 89114 

'EXHIBIT I 

NOV 1 5  1878 

Dr. Alan Lohse 
H. J .  Gruy &. Associates 
2500 Tang1 ewi 1 de 
Suite 150 
Houston, TX 77063 

Dear Dr. Lohse: 

APPROVAL TO BEGIN FIELD OPERATIONS AT THE GLADYS MCCALL NO. 1 WELL 
CONTRACT EG-77-C-08-1528 

Reference i s  made to  discussions held a t  the Nevada Operations Office 
on November 2 ,  1978, and your l e t t e r s  of  November 7 ,  1972, regarding 
supervision and operational safeguards while reentering and tes t ing 
the subject geopressured we1 1 .  / 

Pursuant t o  our conversation of November 8 ,  1978, approval i s  hereby 
granted t o  resume reentry operations a t  the Gladys McCall well 
provided the plan i s  implemented, as s ta ted ,  and the introductory para-  
graph on page three of your plan is amended t o  read as follows: 

"The following automatic signaling recording and auxiliary d r i l l  p i p e  
equipment will be instal led,  tes ted,  monitored continually and  repairs 
cal l  ed for immediately upon mal function. " 

DOE Program Management also concurs w i k h  your decision, under the 
circumstances, t o  use properly screened consultants t o  monitor reentry 
operations supervised by Gruy personnel. We understand t h a t  Gruy 
personnel will be on s i t e  on a 24-hour-a-day bas is  (12 hours working  - 
12 hours on c a l l ) .  

. Fontenot and Matula. 
We will a l so  require the work resumes of Messers. 

Please advise t h i s  off ice  of any changes i n  personnel presently assigned 
to  this project. 

E&EAD:RTS-58 

d. T. Stkarns 
N V  Project bianager 
Geo pres s u re  Program 
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APPEPJDIX A 

CONTRACT AND AGRESIIEKT 

THIS AGREEMENT is made and entered into this lst day 

of June , 1978, by and between FAIRFAX FOSTER, hereinafter 
referred to as "GRANTOR" and GRUY FEDERAL, INC., a Texas corporation 

authorized to do and doing business in the State of Louisiana, 

hereinafter referred to as "GRUY" 

W I T N E S S E T H :  

GRANTOR, for and in consideration of Five Thousand & No/100 

( $ 5 , 0 0 0 . 0 0 )  DOLLARS, cash, paid by GRUY to GRANTOR, the receipt and 

adequacy of which are hereby acknowledged, and the conditional 

obligation to pay the further sum of Twenty-Five Thousand & No/100 

( $ 2 5 , 0 0 0 . 0 0 )  DOLLARS, under the conditions hereinafter set out, and 

in consideration of the covenants and agreements hereinafter set 

forth, GRANTOR grants unto GRUY the right to enter upon GRANTOR'S 

following described property, to-wit: 

A tract of land containing six (6) acres, forming 
a square, with side lines running East and West, and 
North and South, the center of which shall be the 
Sun 1 2  "Dry Hole" situated in Section 1, T-16-S, 
R-10-E, St. Mary Parish, Louisiana, 

and there to conduct appropriate tests to determine the energy 

potentiel of any geopressured-geothermal aquifers located within said 

well, all on the followFng terms and conditions, 

TERMS AND CONDITIONS 

1. GRUY shall have the right of ingress and egress across 

GRAKTOR'S lands intervening between the above site and La. State Rt. 

8 7 ,  for the passage of sersonnel, vehicles and equipment, but in 

exercising said right GRUY shall take care so as to do minimum 

damage to the land and to the crops growing thereon, and it shall 

not, in any event, obstruct drainage. Upon termination of this 

agreement, the surface of said land affected by the right of ingress 

and egress shall be returned in the same condition as it now exists 

and, further, GRUY shall pay JOEL F. LUKE, et al, for any and all 

damages to growing crops. In exercising this right, GRUY shall 

use a route which is the most direct available and which shall 

result in minimum damage to land and crops as possible, using 

such existing roads as may be available. GRUY agrees, so long as 
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i t  e x e r c i s e s  t h e  r i g h t s  gran ted  hereunder, t o  maintain and r e p a i r  

any e x i s t i n g  roads or br idges  loca ted  upon the  property of Grantor 

and l ead ing  t o  t h e  a fo resa id  premises and used by GRUY; provided 

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

proper ty  of GRANTOR which may become worn, damaged or destroyed 

by GRUY i n  e x e r c i s i n g  its rig&-& hqress and eqress -and from 

t h e  premises. The r i g h t  of i n g r e s s  and eg res s  s h a l l  be a reasonable  

use and s h a l l  n o t  be exc lus ive ,  GFWJTOR having t h e  r i g h t ,  along 

wi th  h e r  agents ,  employees, ass igns ,  l i censees ,  or o t h e r  persons 

permi t ted  by h e r  t o  t r a v e r s e  and use such roads as may be upon t h e  

proper ty  of  GRANTOR. 

2 .  GRUY s h a l l  have t h e  r i g h t  t o  use t h e  su r face  of t h e  

premises as w e l l  as t h e  bore ho le  of  t h e  Sun 82 Dry H o l e  t o  test t h e  

energy p o t e n t i a l  of any geopressured-geothermal a q u i f e r s  l oca t ed  

the re in ,  us ing  such convent ional  o i l  f i e l d  d r i l l i n g  r i g s ,  equipment, 

methods and techniques GRUY may deem s u i t a b l e ,  with t h e  r i g h t  t o  

re -en ter ,  r e - d r i l l ,  deepen and test s a i d  Tes t  W e l l  w i th  free use of 

any e x i s t i n g  p ipe ,  ces ing ,  tub ing ,  l i n e r s  and equipment loca ted  

t h e r e i n  and thereon,  t o  add to,  reset, remove, r ep lace  or modify 

any or a l l  of such p ipe ,  cas ing ,  tubing,  l i n e r s  and equipment, and 

for t e s t i n g  purposes t o  produce, test, s t o r e ,  u t i l i z e ,  process, 

conver t ,  t reat  and dispose of a l l  or 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 z b l e  minerals ,  gases ,  ho t  spr ings ,  h o t  water ,  

h o t  b r i n e s  and s a l t  weter, thermal energy, geothermal water  and/or 

s t e a m  r e s u l t i n g  froz or c rea t ed  by or ex t r ac t ed  from t h e  n a t u r a l  

heat of t h e  e a r t h  or t h e  h e a t  below t h e  su r face  of the e a r t h  or due 

t o  magmatic d i f f e r e n t i a t i o n ,  i n  whatever form such hea t  or energy 

o c c u r s  f r o m  t h e  rocks,  f l u i d s ,  rock- f lu id  systems and energy i n  

t h e  a q u i f e r s ,  and a l l  purposes inc iden t  t he re to ,  such as  e r e c t i n g  

bu i ld ings ,  t anks ,  dams, gas  l i n e s ,  water l i n e s ,  p 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  or s t r u c t u r e s  a s  may be necessary 

f o r  Lessee to  properly and e f f i c i e n t l y  engage i n  such operat ions.  
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3. T h i s  permit  s h a l l  be f o r  a t e r m  of n ine  (9)  months 

from t h e  d a t e  hereof ,  and so long t h e r e a f t e r  as opera t ions  are being 

conducted i n  t h e  T e s t  Well, but  no t  t o  exceed a t o t a l  per iod 

of one (1) yea r  from t h e  d a t e  hereof ,  a f t e r  which a l l  r i g h t s ,  of 

G R W  i n  t h e  premises s h a l l  cease.  

4. Lessee agrees  t o  maintain t h e  Leased Premises and any 

improvements thereon  in geed d e a n  rrnndltr - =on at dff m e s  and 

to  permit  no waste or i n j u r y  t o  s a i d  premises or t h e  property 

ad jacent  there to .  Upon t h e  terminat ion of t h i s  lease, Lessee 

agrees  t o  c lean  up and restore s a i d  premises t o  as near i t s  present  

condi t ion  as is  p r a c t i c a b l e ,  smoothing and l e v e l i n g  t h e  sur face ,  

and removing therefrom a l l  t r a s h  and debr i s .  A l l  s t r u c t u r e s  or 

improvements placed on t h e  premises by GRUY s h a l l  be removed therefrom 

wi th in  S ix ty  (60)  days. The Tes t  W e l l  s h a l l  be plugged and abandoned 

i n  such a manner as t o  s a t i s f y  t h e  requirements of t h e  Louisiana 

Department of Conservation. 

5 .  I n  t h e  event  t h e r e  is an increase  i n  t h e  ad valorem 

taxes  of t h e  land  due t o  e r e c t i o n  of improvements on s a i d  land, 

Lessee s h z l l  be ob l iga t zd  t o  reimburse Lessor f o r  any such taxes .  

Fur ther ,  if any improTziients e r ec t ed  by Lessee on said land are 

taxed sepa ra t e  and a p e r t  f romthe land ,  Lessee ag rees  and ob l iga t e s  

i t s e l f  t o  pay s a i d  a& valorem taxes.  

6 .  GRUY acf-,Dwledges t h a t  it has  examined t h e  

premises, 2nd t h a t  it i s  f a m i l i a r  therewith,  and GRUY assumes 

r e s p o n s i b i l i t y  €or t h e  condi t ion  of t h e  premises during t h e  t e r m  

of t h i s  c o n t r a c t  and a l l  l i a b i l i t y  f o r  damage t o  person o r  property 

of i t s e l f ,  i t s  agents  o r  employees o r  t h i r d  persons going on or 

being upon t h e  premises during t h e  t e r m  of t h i s  agreement and w i l l  

indemnify and hold GRANTOR harmless from any and a l l  c l a i m s  o r  demands, 

inc luding  c o u r t  costs and a t to rney ' s  f e e s ,  of whatsoever na ture  or kind 
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f o r  loss or  damage t o  person o r  proper ty  of i t s e l f ,  i t s  agents ,  

employees or t h i r d  persons,  wherever s i t u a t e d ,  a r i s i n g  o u t  of 

t h e  condi t ion  of t h e  premises or  any work o r  cons t ruc t ion  undertaken 

or done by GRUY or ou t  of or i n  anywise connected with t h e  use of 

or  ope ra t ions  on the  premises by GRUY, even though caused, occasioned 

or con t r ibu ted  t o  by t h e  negligence,  e i t h e r  sole or  concurrent ,  of 

GRANTOR, h e r  agents  br employees. 

7 -  This  g ran t  is  made without  warranty and express ly  

s u b j e c t  t o  any and a l l  r i g h t s  i n  any t h i r d  par ty ,  whomsoever. 

8 .  The rights here in  gran ted  to  GRUY my not  be assigned 

e i t h e r  i n  whole or i n  p a r t .  

9 .  GRANTOR a t  a l l  t i m e s  s h a l l  be e n t i t l e d  t o  examine and 

to r e c e i v e  copies  of any and a l l  information and r e p o r t s  re la t ive 

t o  G R U Y ’ S  t e s t i n g  a c t i v i t i e s  on t h e  premises, including,  b u t  

n o t  l i m i t e d  to,  s e i s m i c  r e p o r t s ,  geologica l  r e p o r t s  and geophysical 

reports . 
10. Lessee 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 from t h e  T e s t  W e l l  and s h a l l  n o t  be ob l iga t ed  t o  

account  for or pay any roya l ty  wi th  respect the re to .  

a s a l t  water  d i sposa l  well on t h e  leased  premises and i n j e c t  such 

substances t h e r e i n  below any f r e s h  water sands,  and s h a l l  t ake  care 

n o t  t o  !-ILL t h e  su r face  and subsurface lands  of Lessor; all subject 

t o  t h e  r u l e s  and r egu la t ions  of t h e  Louisiana Department of Conservation- 

GRUY s h a l l  d r i l l  

11. The cond i t iona l  ob l iga t ion  of GRUY t o  pay t h e  sum of 

$25,000.00,  cash,  is t l a t  p r i o r  to GRUY’S  e n t r y  upon t h e  premises and 

prior to  its e x e r c i s e  of any r i g h t s  or p r i v i l e g e s  he re in  granted,  it 

s h a l l  pay s a i d  sum t o  GRANTOR, h e r  h e i r s  or a s s igns ,  i n  cash. 

I N  WITMESS WHEREOF, t h i s  instrument  i s  executed as of t h e  

day first above wr i t t en .  
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STATE OF LOUISIANA 

PARISH OF S T .  MARY 

ON THIS 1st day of June , 1978, before m e  

personal ly  c a m e  and appeared FAIRFAX FOSTER, t o  m e  known t o  be 

t h e  person descr ibed i n  and who executed t h e  foregoing instrument 

and acknowledged t o  m e  t ha t sheexecu ted  t h e  s a m e  as her  free act  

and deed. 

STATE OF LOUISIANA 

P A R I S H  OF S T .  MARY 

ON T H I S  1st day of  June , 1978, before m e  

appeared Frank A. Scruggs , t o  m e  personal ly  known, who, 

being by m e  duly sworn, d i d  say t h a t  h e  is  t h e  Agent 

of GRUY FEDERAL, I N C .  and that said instrument was signed in behalf 

of s a i d  corporat ion b y a u t h o r i t y o f  i ts  Board of Directors and said 

Frank A, Scruggs acknowledged s a i d  instrument t o  be t h e  

free ac t  and deed of s a i d  corporation. 

. I  
h 

i 
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A 
CABOT -- APPENDIX B 

CABOT CORPORATION P. 0. BOX 1101. PAMPA, TEXAS 7 5 6 5  

June 20, 1978 

Gruy F e d e r a l  Incorporated 
2 5 0 0 T angl ew ild e 
Suite 150 
Houston, Texas  77063 

Re: Use of Road a t  Cabot's 
Canal Plant,  Frankl in ,  
Lou i s  iana 

Gentlemen: 

Upon your acceptance hereof as provided below, this  l e t t e r  will 
constitute an agreement  between us  as follows: 

1. Cabot does hereby grant  and l e a s e  to  Gruy the right and pr ivi-  
l ege  to  use  a section of i ts  road over  and a c r o s s  a pa r t  of its Canal Carbon 
Black Plant  s i te  located in St. Mary  P a r i s h ,  Louisiana, with the  r ight  of 
i ng res s  and e g r e s s  over  such road and the  right t o  make  the  necessa ry  con- 
s t ruct ion to  provide you with ingress  and e g r e s s  to  the  abandoned well lo- 
cated approximately 200 feet f rom the northern most  co rne r  of Cabot 's  
Plant.  

2. In consideration therefore, Gruy will  pay Cabot the sum of 
F i f ty  and No/100 Dollars  ($50.00) p e r  day fo r  a period of ninety (90) days 
fo r  the  u s e  of such road, however, in the event that  Gruy r equ i r e s  the  u s e  
of such road beyond such ninety-day (90-day) period, Gruy will pay Cabot 
Fif ty  and No/100 Dollars  ($50.00) p e r  day f o r  a s  long as such road is used 
by Gruy. 
you will no longer have use  of such road and the res tora t ion  of t he  p r e m i s e s  
as herein provided. 

Th i s  agreement  will t e rmina te  upon your informing Cabot that  

- 

3. Gruy will, a t  its sole  cost  and expense, indemnify and hold Cabot 
h a r m l e s s  against  any and a l l  c la ims  for  damages to  property or fo r  injury 
to  o r  death of any person caused by o r  a r i s ing  out of i ts  u se  of said roadway 
o r  construction on the land over  which such roadway extends. 
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Page  2 
Gruy Fede ra l  Incorporated 
June 20, 1978  

4. In the event that such road a c r o s s  Cabot 's  property is in any 
way damaged by Gruy, you will a t  your so le  cost and expense, r epa i r  
all damages to such road immediately after such damages occur.  

5. You ag ree  that you will at the end of the t e r m  hereof make 
all necessary  r e p a i r s  to  the p remises  in o rde r  to r e s t o r e  them t o  th .  
s ame  condition and s ta te  of r epa i r  as the same  a r e  in p r i o r  t o  the  
execution of this  agreement.  

6. You ag ree  that before moving any heavy equipment over  such 
road you wi l l  contact Cabot's Plant  Manager in advance in o r d e r  to  avoid 
any conflict a s  to use  of the road so that our  efforts may be  coordinated. 

7 .  You ag ree  that the r ights  hereunder  shal l  not be assigned in 
whole o r  in par t  without the writ ten consent of Cabot. 

If the above is in accordance with your understanding of our  
agreement ,  please affix the appropriate  s ignature  in t h e  space provided 
below and r e tu rn  two (2)  completely executed copies to  Cabot. 

Very t ru ly  yours ,  

CABOT CORPORATION 

AGREED AND ACCEPTED this  
?? d a y o f  j y h e  , 1978. 

GRUY FEDERAL INCORPORATED 

By: -- Pres ident  

LHW : JEJ : jd 
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N U H B E R  

Cons t ruc t ion :  
C l e a r i n g  of Land 

3017-15 
APPEMDIX C 

DATE June 26, 1978 

TO- Ashy-Hutchison E n t e r p r i s e s ,  Inc .  
P. 0. Drawer 52746, O.C.S. 
L a f a y e t t e ,  Lou i s i ana  70505 

SHIP T O :  --------- 

tjork t o  S t z r t  6-26-78 and 
ATTN : B e r t  Doise be  completed by 7/15/78 

G E N T L E H E N :  S u b j e c t  t o  Gruy Federa l  , I n c .  g e n e r a l  p r o v i s i o n s ,  a t t a c h e d  h e r e t o  and 

D E L  I V E R E D  B Y :  

by t h i s  r e f e r e n c e  made a p a r t  h e r e o f ,  e n t e r  our o r d e r  f o r  t h e  fo l lowing:  

'En NO. 
I 

DESCRIPTION I Qn. 

Ashy-Hutchison i s  t o  f u r n i s h  t h e  m a t e r i a l  and 
pe r sonne l  t o  p r e p a r e  t h e  S i t e  work f o r  t h e  
A l i ce  C P l a n t a t i o n ,  Re-entry.  The l i s t e d  
i tems  a re  estimates. 

0.5 
800 

80 

TOTAL AMOUNT SHALL NOT EXCEED 

Above r e n t a l  is f o r  90 days  w i t h  Vendor 
s u p p l i n g  normal  maintenance.  
rate on rental lumber s h a l l  be at 

A d d i t i o n a l  P r o v i s i o n  S.C.A. "Serv ice  C o n t r a c t  
A c t " ,  i s  a t t a c h e d  h e r e t o  and made a p a r t  h e r e  

After 90 days  

85 
4900 

4 0000 
1 4  
48 

40 

UNIT 

Acre 
Lin .  f t .  
L in .  f t .  

L in .  f t .  
sq. f t .  
sq. f t .  
H. B. I?. 
Cu. Yd. 

Ton 

H. B. F. 

UNIT PRICE 

500.00 
-60  

6.50 

10 .68  
.99 

1 .32  
100.00 

12.50 

14.50 

38.50 

TOTAL 

250.0 
480.0 
520.0 

907. E 
4,851.3 

52,800.C 
1,400.  C 

600.C 

580.G 

861 , 810 .C 

F . O . B .  D e l i v e r e d  h I n s t a l l e d  T E R M S :  N e t  30 days  

EG77-C-08-1528 
1 If  F . O . B .  shipping point--pl-re prcpsy and I: add to invoice, Include copy of f r e l g h t  bill 

( t m s  above a r e  for use under UNITED STATES COYERIiEEKT COKTRMT NO. 
.n ey h exempt f r a  certaln taxer; kneral Provision k. 28 (Tares) 

S m  order number on a11 p c k l n p  sllpr, 
lnvolccr and correspondence pertaintng 
to this order. 
A S K Y ; O L ~ F ~ C W C N T  cnpy S;TCW h nc,nmy 
FOR : 

ASHY-HUTCHISON ENTERPRISES, I N C .  

BY 

I R o b e r J  L. Nyland 
Purchas ing  Manager 
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Ashy-Hutchison Enterpr i ses ,  Inc. 

P .  0. Drawer 52746. O . C . S .  

Lafaye t te ,  L A  70505 

Hr. Bert Doise ATTN : 

G E N T L E H E N :  Subject  t o  Gruy Federal ,  Inc. 
by t h i s  re fe rence  made a par t  

ITEe NO. 

7. 

D E L  I V E R E D  B Y :  Conf i rmat ion 

general  p rovis ions ,  a t teched  here to  and 
hereof ,  en te r  our o rde r  for  the  following: 

DESCR I PT I ON 

Change i t e m  7 t o  read as  follows: 

Rig-Up lumber 

The new t o t a l  not t o  exceed i s  

Qn. 

25.2 

UHlT 

H. 8. F.  

UNIT PRICE 

@$100.00 

TOTAL 

$2,520.00 

62,930.00 

TERMS : Net 30 days F . O . B .  Del i vered 

EG-77-C-08-1528 
3 I f  F.O.E.  shipping p o i n t - - p l e s e  prepay and [ add t o  invo ice ,  include copy of f r e i p h t  b i l l  

l t m s  bbove a r e  f o r  use under UHITED STATES COYERNHEKT COKIRACT YO. 
r-.d w a y  be e x a n p t  f r a  c e r t a i n  taxes; k n c r a l  Provision No. 28 (Taxes)  

o rder  number on a l l  Wcklng  s I I p r ,  
invoices and correspondence per ta in ing  
t o  t h i s  order .  

s ing  Manager 1 
T i  t l c  
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3017-15 Change No. 2 NUMBER 

DATE August 29, 1978 

Ashy-Hutchison Enterpr ises,  Inc.  SH,P TO: ------------ 
P. 0. Drawer 52746, O.C.S. A l i c e  C P l a n t a t i o n  

L a f a y e t t e ,  LA 70505 

ATTN: B e r t  Doise DEL,"ERED By:--------------- - .  - -  
GENTLEMEN: S u b j e c t  t o  Gruy Federa l ,  Inc. genera l  p rov is ions ,  a t tached h e r e t o  and 

by t h i s  re fe rence made a p a r t  hereof,  e n t e r  our o r d e r  for  t h e  f o l l o w i n g :  

EM NO. 

8. 

DESCRIPTION 

A d d i t i o n a l  board r e n t a l  f o r  p e r i o d  6 Oct. 78, 
through 6 Nov. 78. 

NEW TOTAL FOR ORDER $79,524.96 

QW . 

1 

$30,960 

UNIT 

M. 

B.F. 

UNIT PRICE 

38. SO/MBF 

TOTAL 

16,591.96 

TERMS : Net 30 F.O.B. ---------- 

1 If F.O.8. shipping p o l n t - - p l u r e  prepay and c add to Involce. Include copy of f r e l g h t  b l l l  

[ t u n s  a b v e  are for use under UNITED STATES COVERWENT CONTRACT NO. EG-77-C-08-1578 
m y  be exempt fraa c e r t a i n  taxer;  Ceneral Provlrlon t&. 28 (Taxer) 

order number on a11 packlng r l l p r ,  
~ . . ~ o l c e r  and correspondence pcrtalnlng 
to t h i s  order. 

BY 

Purchasing Manager ' 
T l r l -  
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CO!;TUCT NO. 3017-5 APPENDIX D 
TRIS AGREEXEKT, made and e n t e r e d  i n t o  on t h e  d a t e  h e r e i n a f t e r  s e t  f o r t h  by 2nd 
be tween t h e  p a r t i e s  h e r e i n  d e s i g n a t e d  2s "Operator" and "Contractor".' 

OPERATOR: Gruy f e d e r a l ,  I n c .  

Address:  2500 Tanglewi lde ,  S u i t e  1 5 0  

Houston,  Texas 77063 

CONTRACTOR: P r o g r e s s  D r i l l i n g ,  I n c .  

Address:  4635 Southwest  Freeway, S u i t e  620W 

Houston,  Texas 77027 
IS CONSIDERkTION o f  the mutua l  promises ,  c o n d i t i o n s  and agreements  h e r e i n  con- 
t a i n e d  2nd t h e  s p e c i f i c a t i o n s  and s p e c i a l  p r o v i s i o n s  s e t  f o r t h  i n  E x h i b i t  "A" 
and E x h i b i t  "B" a t t a c h e d  h e r e t o  and made a p a r t  h e r e o f , O p e r a t o r  engages Con- 
t r a c t o r .  as zn Independent  C o n t r a c t o r  t o  f u r n i s h  t h e  equipment and l a b o r  t o  re- 
e n t e r  t h e  h e r e i n a f t e r  d e s i g n a t e d  w e l l  o r  we l l s  on a dayxork b a s i s .  

C o n t r a c t o r  agrees t o  f u r n i s h  equipment  meet ing  t h e  s p e c i f i c a t i o n s  d e s i g n a t e d  
h e r e i n ,  and c a p a b l e  of d r i l l i n g  t o  t h e  d e p t h  i n d i c a t e d  h e r e i n ,  i n c l u d i n g  equip-  
ment c a p a b l e  of d r i l l i n g  i n  t h e  water d e p t h s  h e r e i n  i n d i c a t e d  i? t h i s  C o n t r a c t  
i n v o l v e s  a marine o p e r a t i o n .  C o n t r a c t o r  f u r t h e r  a g r e e s , s u b j a c t  t o  211 o t h e r  
z p p l i c a b l e  c l a u s e s  of t h i s  C o n t r a c t , t o  p r o v i d e  a n y  and ell s e r v i c e s  r e q u i r e d  
z c c o r d i n g  t o  t h e  s p e c i f i c a t i o n s  s t a t e d  heFein .  
a g r e e d  t o  by Operator and  C o n t r a c t o r  t h a t  s u c h  services zre  p r e f o m e d  a t  t h e  
a 2 p r o p r i a t e  daywork ra te ,  and t h e  p e r f o m a n c e  of such  s e r v i c e s  by C o n t r a c t o r  
i n  n o  way subjects him t o  l i a b i l i t y  f o r  m y  r i s k  n o t  e l sewhere  e s s m e d  by 
him u n d e r  t h e  terns of t h i s  C o n t r a c t .  
work t o  b e  c o n d u c t e d  by  him un2er  t h e  terns  of t h i s  C o n t r a c t  i n  accordance  
w i r h  t h e  o r d e r s  a n d  d i r e c t i o n s  of Opr 'a tor ,  w i t h  due d i l i g e n c e  and ccre i n  
a good and w o r h a n l i k e  menner, End a g r e e s  t o  p r o v i d e  co;;ietent s u p e r v i s i o n  
of t h e  work performed h e r e u n d e r .  

I t  i s  e x p r e s s l y  understood and 

C o n t r a c t o r  agrees t o  perform a l l  

1. LOCkTION OF WELL: 

Well N a m e  
and Nurber: A s  d i r e c t e d  by O p e r a t o r  

P a r i s h :  Cameron S t a t e :  Southern  L o u i s i a n a  F i e l d  Kame: NA 

V e l 1  l o c r t i o n  2nd 
l a n d  d e s c r i p t i o n :  

1.1 A d d i t i o n a l  Well L o c e t i o n s  o r  Areas:  

A s  d i r e c t e d  by  O p e r a t o r  

As may b e  d i r e c t e d  by  Opera tor  

Loci;if.::.s d e s c r i b e d  above are f o r  v e l 1  and c o n t r a c t  i d e n t i f i c a t i o n  only  and Con- 
t r a c t o r  assumes no l i a b i l i t y  whatsoever  f o r  a p r o p e r  survey  o r  l o c a t i o n  s t a k e  on 
O p e r a t o r ' s  lease. 

2 .  CO:+IEMCEfENT DATE: 

o f  w e l l  b y  t h e  ------- dzy of  ______--- ,19=,or upon c o m l e t i o n  of a w e l l  i n  
A l l e n  P a r i s h ,  L o u i s i a n a ,  e s t i n a t e d  t o  be July  1, 1978. 

3. DEPTH: 

20,000 f e e t , o r  t o  l e s s e r  d e p t h  ES d i r e c t e d  by  O p e r a t o r .  

4. DAYhQRK RATES: 

C o n t r a c t o r  2 g r e e s  t o  u s e  b e s t  e f f o r t s  to comnence o p e r a t i o n s  € o r  t h e  d r i l l i n g  

3.1 Vel1 Depth: The hvell(s) s h a l l  b e  r e e n t e r e d  t o  d e p t h  o f  n o t  t o  exceed 

C o n t r a c t o r  s h a l l  be p a i d  a t  t h e  f o l l o v i n g  r a t e s  f o r  t h e  work performed hereunde: 
4.1 H o b i l i z a t i o n :  O p e r a t o r  s h a l l  pay f o r  t r u c k s ,  c r a n e s  and d o z e r s  and 2 m o b i l i -  

z a t i o n  day r a t e  of $ 5 , 4 0 0 . 0 0  p e r  24 h o u r  day.  T h i s  sum s h a l l  be due and payable  i n  
f u l l  a t  t h e  t i m e  t h e  r i g  is r i g g e d  up or p o s i t i o n e d  a t  t h e  well  s i t e  ready  t o  spud. 
i : o b i l i z a t i o n  s h a l l  i n c l u d e :  Kove i n  and riR up ( r e a d y  t o  r e e n t e r  e s i s t i n g  abzndoned 
ho 1 e (s ) 

liy r z t e  d u r i n g  :ear  e0L.n of 55,400.00 p e r  24 h o u r  ?zy,?ro~idcZ hsve;.er t h a t  no 
4 . 2  D c a c b i l i z a t i o n :  O p e r a t o r  s h a l l  pay trucP.s E Z C  crz . -es  2 n d  a Z~: .~b i l i : t t i oa  
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d e n o b i l i z a t i o n  f e e  s h a l l  be  payeble i f  t h e  c o n t r a c t  i s  terminated due t o  the  
t o t 2 1  loss o r  d e s t r u c t i o n  of  t h e  r i g .  Demobilization s h a l l  include: ilig doin 
( ready  t o  load  on t r u c k s )  See 7 .1  Exh ib i t  "A" 

s i t e , o r  between d r i l l  s i t e s , c o m e n c i n g  on load  ou t  day,Operator s h a l l  p2y Con- 
t r a c t o r  a sum o f  $5,400.00 p e r  twenty-four (24) hour day. 

with 2 man crew t h e  o p e r a t i n g  day r a t e  s h a l l  be: 

4.3 Ffoving Rate:  During t h e  t ime t h e  r i g  i s  i n  t r a n s i t  t o  o r  froin a d r i l l  

4.4 Opera t ing  Day Sa te :  For work performed pe r  twenty-four (24) hour day 

Depth I n t e r v a l s  
From To Without D r i l l  P i p e  Ui th  D r i l l  P ipe  

0 T o t a l  Depth $ 6.000.00 p e r  day $ N/A per  day 
$ p e r  day $ per  day 
4 p e r  day $ p e r  day 

Using Opera to r ' s  d r i l l  p i p e  $ 6,000.00 pe r  day 

I f  under t h e  2bove coluinn "With D r i l l  Pipe" no day rates 2re s p e c i f i e d , t h e  day- 
v o r k  r a t e  pe r  twenty-four hour  day when d r i l l  p i p e  i s  i n  use  s h a l l  be t h e  eppl i -  
c a b l e  daywork r a t e  s p e c i f i e d  i n  t h e  column "Without D r i l l  Pipe" p l u s  compensation 
for  s2y d r i l l  p i p e  a c t u a l l y  used a t  t h e  r a t e s  s p e c i f i e d  below,computed on t h e  
b a s i s  of t h e  maimum d r i l l  p i p e  i n  u s e  a t  any t ime dur ing  each twenty-four hour 
day. 

DRILL PIPE WTES PER 24-HOUR DAY 

D i r e c t i o n a l  o r  
S t r a i g h t  Hole S i z e  G r a d e  Uncon t ro l l ab le  Deviated Hole S i z e  Grade 

$ N f A  per f t .  NfA E?JA $ N/A p e r  f t .  N/A N/A 
pe r  f t .  
p e r  f t .  

$ p e r  f t .  $ 
$ p e r  ft. $ 

D r i l l  p ipe  s h a l l  b e  cons idered  i n  u s e  n o t  on ly  when i n  a c t u a l  u se  b u t  z l so  
v h i l e  i t  i s  be ing  p icked  up o r  l a i d  down. I\%en d r i l l  p i p e  i s  s t and ing  i n  t h e  der- 
r i c k , i t  s h a l l  n o t  b e  cons ide red  i n  use,provided,however,that i f  Cont rac tor  fur -  
n i s h e s  s p e c i a l  s t r i n g s  of d r i l l  p i p e , d r i l l  c o l l a r , a n d  h n d l i n g  t o o l s  2s provided 
f o r  i n  E x h i b i t  "A",the same s h a l l  b e  cons idered  i n  u s e  a t  211  t i n e s  when on loca- 
t i o n  o r  u n t i l  r e l e a s e d  by Opera tor .  I n  no event  s h a l l  f r a c t i o n s  of an  hour be  
cons idered  i n  computing t h e  inoun t  of t ime d r i l l  p i p e  i s  i n  use  b u t  such time s h a l l  
be computed t o  t h e  n e a r e s t  h o u r , v i t h  t h i r t y  minutes  o r  more be ing  considered a f u l l  
hour and less than  t h i r t y  minutes  n o t  t o  b e  counted. 

Opera t ing  ra te  w i l l  b e g i n  when t h e  d r i l l i n g  u n i t  i s  r i g g e d  up a t  t h e  d r i l l i n g  
1\ ' - 7 .  o r  p o s i t i o n e d  ove r  t h e  l o c a t i o n  d u r i n g  marine vo rk ,  and ready t o  
cc  
l O C & L - - . .  

c r e r a t i o n s ;  end w i l l  c ease  vhen t h e  r i g  i s  ready  t o  b e  moved o f f  t h e  

4.5 Repa i r  Rate:  I n  t h e  event  it is  necessa ry  t o  s h u t  down Con t rec to r ' s  r i g  
f o r  r e p a i r s ,  exc lud ing  r o u t i n e  r i g  s e r v i c i n g ,  w h i l e  Con t rac to r  i s  performing daywork 
hereunder ,  Con t rac to r  s h a l l  b e  allowed compensation a t  t h e  a p p l i c a b l e  daywork r a t e  
f o r  each pe r iod  of  s h u t d o m  t ime up t o  P maximum of 6 hours  f o r  any one r e p a i r  j o b  
and a t o t a l  of 36 h o u r s  f o r  each t h i r t y  (30) day pe r iod .  T h e r e a f t e r ,  Contractor 
s h a l l  b e  compensated a t  a r a t e  of $0 p e r  twenty-four (24) hour day. Rig se rv ice ,  
c u t  d r i l l  l i n e ,  pack  s w i v e l ,  r e p l a c e  puzp expendables 2nd Opera to r ' s  equipnent 
s h a l l  n o t  be inc luded  i n  computing t h e  nuinber of hour s  of shutdown time. 

Stzndby Time R a t e  w i t h  Creas:$5,400.00 p e r  twenty-four (24) hour dzy. 4.6 
Standby t i m e  s h a l l  b e  d e f i n e d  t o  i n c l u d e  t ime when t h e  r i g  i s  s h u t  dovn although 
i n  r e a d i n e s s  t o  b e g i n  o r  resume o p e r a t i o n s  b u t  Con t rac to r  i s  w a i t i n g  on orders  of 
Opera tor  o r  on m a t e r i a l s ,  s e r v i c e s  o r  o t h e r  i t e m s  t o  b e  fu rn i shed  by Operator. 

4.7 Force  Ka jeu re  Rate :  $3200.00 per  twenty-four (24) hour day f o r  2ny 
con t inuous  p e r i o d  t h a t  normal o p e r a t i o n s  a r e  suspended o r  cannot be  c a r r i e d  on 
due  t o  c o n d i t i o n s  of  f o r c e  majeure  es def ined  i n  Paragraph 16  he reo f .  
ho-Jever, unders tood  t h a t  Opera tor  can  r e l e a s e  t h e  r i g  i n  accordance  with Oper i to r ' s  
r i g h t  t o  d i r e c t  s toppage  of t h e  work, e f f e c t i v e  when c o n d i t i o n s  vi11 permit t h e  
r i g  t o  b e  moved from t h e  l o c a t i o n .  

It i s ,  

4.8 Reimburszble Cos t s :  A l l  t h i r d  ; a r ty  senv ices  s h 2 l l  be fu:r.ished by o r  
b i l l e d  d i r e c t l y  t o  Opera tor .  
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4 . 9  R e v i s i o n  i n  Rates: The r a t e s  a n d f o r  payments h e r e i n  s e t  f o r t h  due to 
C o n t r a c t o r  f r o n  O p e r a t o r  s h a l l  b e  r e v i s e d  t o  r e l f e c t  t h e  chznge i n  c o s t S ,  both 
i n c r e a s e  and d e c r e a s e ,  i f  t h e  c o s t s  of any  of t h e  items h e r e i n z f t e r  l i s t e d  s h a l l  
v a r y  by  more t h a n  5 % . f o r  a p e r i o d  of 90 d a y s  from t h e  c o s t s  t h e r e o f  on t h e  
d a t e  of  t h i s  C o n t r a c t  o r  by  t h e  same p e r c e n t  a f t e r  t h e  d a t e  of zny r e v i s i o n  
p u r s u a n t  t o  t h i s  p a r a g r a p h .  Such c u m u l a t i v e  changes s h a l l  n o t  exceed 10% 
b a s i c  c o n t r a c t  ra tes ,  f 0 r . a  p e r i o d  of  s i x  (6) months from t h e  e f f e c t i v e  d a t e  of 
t h e  c o n t r a c t :  

a. Labor  c o s t s ,  i n c l u d i n g  a l l  b e n e f i t s ,  of  C o n t r a c t o r ' s  p e r s o n n e l ,  

b. 
c. 

d. 

w i t h i n  C o n t r a c t o r s  t o t a l  L o u i s i a n a  Opera t ion  
C o n t r a c t o r ' s  c o s t  of  i n s u r a n c e  premiums 
C o n t r a c t o r ' s  cost of f u e l ,  t h e  c o s t  p e r  gallon/HCF b e i n g  Opera tor  
f u r n i s h e d  
C o n t r a c t o r ' s  c o s t  o f  s p a r e  p a r t s  and s u p p l i e s  w i t h  t h e  u n d e r s t a n d i n g  
t h a t  s u c h  s p a r e  p a r t s  and s u p p l i e s  c o n s t i t u t e  2 p e r c n e t  o f  the  
O p e r a t i n g  Rate and t h a t  t h e  p a r t i e s  s h a l l  use  t h e  U.S. Bureau of 
L z b o r  S t a t i s t i c s  O i l f i e l d  D r i l l i n g  Machinery and Equipment 
k'nolesale P r i c e  Index  (Code No. 1191-02) t o  d e t e r n i n e  t o  what 
extent.a p r i c e  variance h a s  o c c u r r e d  i n  s a i d  s p a r e  p a r t s  and s u p p l i e s .  
I f  t h e r e  is  any change  i n  l e g i s l a t i o n  o r  r e g u l a t i o n s  i n  t h e  & r e a  i n  
w h i c h  C o n t r a c t o r  is working  or o t h e r  unforeseen ,  unusua l  e v m t  t h a t  
a l te rs  Cont ra 'c tor ' s  f i n a n c i a l  b u r d e n  
The a b o v e  c e i l i n g  i n  4 . 9 ,  may b e  re-determined should  t h i s  c o n t r a c t  
e x t e n d  p a s t  s i x  (6) months 

e. 

f .  

5 .  TINE OF PAYKENT: 

S u b j e c t  t o  O p e r a t o r ' s  r i g h t  t o  r e q u i r e  t h a t  C o ~ t r a c t o r  f u r n i s h  him w i t h  
s a t i s f a c t o r y  e v i d e n c e  t h a t  C o n t r a c t o r  h a s  p a i d  a l l  l a b o r  and m a t e r i a l  claims 
c h a r g e a b l e  t o  C o n t r a c t o r ,  payment becomes d u e  b y  Opera tor  t o  C o n t r a c t o r  as  
f o l l o w s  : 

day rates, and a l l  o t h e r  a p p l i c a b l e  c h a r g e s  s h a l l  b e  due upon a c c e p t a n c e  by 
O p e r a t o r  o f  t h e  work performed i n  a c c o r d a n c e  w i t h  t h i s  C o n t r a c t ,  upon p r e s e n t -  
a t i o n  of i n v o i c e  t h e r e f o r  upon c o m p l e t i o n  o f  m o b i l i z a t i o n ,  comple t ion  of  t h e  
w e l l ,  o r  a t  the  end of t h e  month i n  which  such  work vas p e r f o n r d  or +her  
c h a r g e s  are i n c u r r e d ,  whichever  s h a l l  f i r s t  o c c u r .  
t o  O p e r a t o r  a t  a d d r e s s  h e r e i n a b o v e  shovn,  u n l e s s  O p e r a t o r  does  hereby  d e s i g n a t e  
t h a t  s u c h  i n v o i c e s  s h a l l  b e  mai led  as f o l l o w s :  
See  Gruy F e d e r a l  G e n e r a l  P r o v i s i o n s  No. 2 3  (Payment f Invoices) .  

5.1 P a p e n t  f o r  m o b i l i z a t i o n ,  d r i l l i n g  and o t h e r  work p e r f o r a e d  a t  a p p l i c i b l e  

A l l  i n v o i c e s  nay b e  mai led  

5..: Any sum or  sums n o t  p a i d  w i t h i n  30 d a y s  a f t e r  t h e  d a t e  of i n v o i c e  s h a l l  
b e a r  i;.:erest a t  t h e  ra te  of  1 .5  p e r c e n t  p e r  month o r  t h e  maximum l e g a l  ra te ,  
v:. .. -. - ---- is l ess ,  f rm s u c h  d a t e  u n t i l  p a i d .  

r . 2  .:-=rxney's Fees: I f  t h i s  C o n t r a c t  is  p l a c e d  i n  t h e  hands of a n  a t t o r n e y  
iwr c, . -ec=ion of a n y  sums due  h e r e u n d e r ,  o r  s u i t  i s  brought  on sme,  or sums due 
h e r e u n d e r  are c o l l e c t e d  t h r o u g h  b a n k r u p t c y  o r  p r o b a t e  proceedings ,  t h e n  Opera tor  
a g r e e s  t h a t  there s h a l l  b e  added t o  the  amount d u e  r e a s o n a b l e  a t t o r n e y ' s  f e e s  
and c o s t s .  

_ _  

6. TERH: 
6.1 D u r a t i o n  of C o n t r a c t :  T h i s  C o n t r a c t  s h a l l  reinain i n  f u l l  f o r c e  and 

e f f e c t  u n t i l  d r i l l i n g  o p e r a t i o n s  2re comple ted  on t h e  w e l l  o r  w e l l s  s p e c i f i e d  
i n  p a r a g r a p h  1 above ,  o r  f o r  a term o f  NA , conaencing on t h e  d a t e  s p e c i f i e d  
i n  P z r a g r a p h  2 above.  

6 .2  E x t e n s i o n  of Term: O p e r a t o r  may e x t e n d  t h e  term of  t h i s  C o n t r z c t  f o r  
m u l t i p l e  wells by  n o t i c e  a t  l e a s t  30 d a y s  p r i o r  t o  comple t ion  of  t h e  w e l l  t h e n  
b e i n g  d r i l l e d .  

6 . 3  E a r l y  T e r m i n a t i o n :  
a. By E i t h e r  P a r t y :  Upon g i v i n g  o f  & i t t e n  n o t i c e ,  e i t h e r  p a r t y  nay  t e m i n z  

t h i s  C o n t r a c t  when c o n d i t i o n s  o f  f o r c e  majeure ,  t o t a l  loss 6 r  d e s t r u c t i o n  
of t h e  r i g ,  o r  a n a j o r  breakd0L.n w i t h  i n d e f i n i t e  r e p a i r  t i n e  n e c e s s i t z t e  
s t o p p i n g  o p e r a t i o n s  h e r e u n d e r .  
By O p e r a t o r :  S o t v i t h s t E n d i n g  t h e  p r o v i s i c r s  of Paragra?h 3 v i t h  r e s p e c c  
t o  t h e  d e p t h  t o  b e  d r i l l e d ,  O p e r a t o r  s h r l l  h z v z  r h e  r l s h c  io d i r e c t  ti;2 

s t o p p a g e  of  t h e  v o r k  t o  b e  p e r f o r x d  by C o n t i i c r o r  k e r c u - t e r  z t  zrry 
ti;;.e p r i o r  10 r c s c h i n g  r h e  s p e c i f i e d  i e p t h ,  in2 evcn t n s - ~ n  Co;.tractor 

b. 

. .  
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h a s  made no defa .u l t  hereunder .  
C o n t r a c t o r  a s  s e t  f o r t h  i n  sub-pzragraph 6.4 hereof  
13s C o n t r a c t o r :  . N o t w i t h s t a n d i n g  t h e  p r o v i s i o n  of  Pzragr iph  3 w i t h  r e s p e c t  
t o  t h e  d e p t h  t o  b e  d r i l l e d ,  i n  t h e  e v e n t  Operz tor  s h a l l  becoize i n s o l v e n t ,  
o r  b e  a d j u d i c a t e d  a b a n k r u p t ,  o r  f i l e ,  by  way of p e t i t i o n  o r  z n s v e r ;  a 
d e b t o r ' s  p e t i t i o n  or  orher p l e z d i n g  s e e k i n g  ad jus tment  of  O p e r a t o r ' s  
d e b t s ,  under  any bankruptcy  or  d e b t o r ' s  r e l i e f  l a v s  now o r  h e r e a f t e r  
p r e v a i l i n g ,  o r  i f  a n y  s u c h  be f i l e d  a g a i n s t  Opera tor ,  o r  i n  c a s e  a 
r e c e i v e r  b e  a p p o i n t e d  of O p e r a t o r  o r  O p e r a t o r ' s  p r o p e r t y ,  o r  any p a r t  
t h e r e o f ,  o r  O p e r a t o r ' s  a f f a i r s  b e  p l a c e d  i n  t h e  hands of 2 C r e d i t o r ' s  
Committee, C o n t r a c t o r  may, a t  h i s  o p t i o n ,  e l e c t  t o  t e r m i n a t e  f u r t h e r  
per formance  o f  any  work under  t h i s  C o n t r a c t  and C o n t r a c t o r ' s  r i g h t  t o  
compensa t ion  s h a l l  be as se t  f o r t h  i n  subparagraph  6 .4  h e r e o f .  In 
a d d i t i o n  t o  C o n t r a c t o r ' s  r i g h t  t o  t e r m i n a t e  performance hereunder ,  
O p e r a t o r  h e r e b y  e x p r e s s l y  a g r e e s  t o  p r o t e c t ,  i n d e n n i f y  2nd s a v e  C o n t r a c t o r  
h a r m l e s s  f o r  any  claims, demnnds and c z u s e s  of  a c t i o n ,  i n c l u d i n g  211 c o s t s  
o f  d e f e n s e ,  i n  f a v o r  of O p e r a t o r ,  O p e r a t o r ' s  j o i n t  v e n t u r e r s ,  o r  o t h e r  
p a r t i e s  e r i s i n g  o u t  of  any d r i l l i n g  commitments o r  o b l i g a t i o n s  contz ined  
i n  any lease, f a r m o u t  agreement  or o t h e r  agreement ,  which may b e  a f f e c t e d  
b y  such  t e r m i n a t i o n  of  per formance  hereunder .  

I n  such  e v e n t  Opera tor  s h a l l  re imburse 

6 .4  (a) I f  s u c h  t e r m i n a t i o n  o c c u r s ,  O p e r a t o r  s h a l l  pay t o  C o n t r a c t o r  t h e  
sum 2 s  r e q u i r e d  i n  a c c o r d a n c e  w i t h  Gruy Genera l  P r o v i s i o n  29, ( T e r n i n a t i o n  for 
D e f a u l t  o r  f o r  Convenience of  t h e  Government). 
7. CASING PROGRAH: 

C o n t r a c t o r  s h a l l  d r i l l  a w e l l  s u f f i c i e n t  i n  s i z e  t o  s e t ,  a t  t h e  zpproximate 
depchs i n d i c a t e d ,  t h e  s i z e  c a s i n g  s p e c i f i e d  i n  t h e  c a s i n g  progrzm p r o v i s i o n s  of 
E x h i b i t  "A". O p e r a t o r  s h a l l  have  the r i g h t  t o  d e s i g n a t e  t h e  p o i n t s  a t  which 
c a s i n g  w i l l  b e  se t  End t h e  manner o f  s e t t i n g ,  cementing 2nd t e s t i n g .  Opera tor  
may modify t h e  c a s i n g  program, however, any such  D o d i f i c a t i o n  which m a t e r i a l l y  
i n c r e a s e s  C o n t r a c t o r ' s  h a z a r d s  or costs c a n  o n l y  b e  made by mutua l  consent  of 
O p e r a t o r  2nd C o n t r a c t o r  and upon a g r e m e n t  as t o  t h e  z d d i t i o n a l  cozpensa t ion  t o  
b e  p a i d  C o n t r a c t o r  2 s  a r e s u l t  t h e r e o f .  

8. DRILLING HETHODS AKD PRACTICES: 

8 .1  C o n t r a c t o r  s h a l l  m a i n t a i n  w e l l  c o n t r o l  e q u i p n e n t  i n  good c o n i i t i o n  a t  
a l l  t i m e s  and s h e l l  u s e  all r e a s o n a b l e  means t o  c o n t r o l  and p r e v e n t  f i r e s  and 
b low-outs  2nd t o  p r o t e c t  the  h o l e .  

8 . 2  S u b j e c t  t o  t h e  terns h e r e o f ,  and a t  O p e r a t o r ' s  c o s t ,  a t  a l l  t i m e s  d u r i n g  
t' . : / X i n g  of  t h e  w e l l ,  O p e r a t o r  s h a l l  h a v e  t h e  r i g h t  t o  c o n t r o l  t h e  mud 
p i  :LY, 2nd t h e  d r i l l i n g  f l u i d  must  b e  o f  a t y p e  and have  c h a r a c t e r i s t i c s  and 
b e  m i i n c a i n e d  by  C o n t r e c t o r  i n  a c c o r d a n c e  w i t h  t h e  s p e c i f i c a t i o n s  shown i n  
E x h i b i t  "A". 

8.3 C o n t r a c t o r  w i l l  conduct  o p e r a t i o n s  t o  comply w i t h  211 laws,  r u l e s ,  orders, 
and r e g u l a t i o n s ,  F e d e r a l ,  S t a t e ,  and L o c a l ,  which are a p p l i c a b l e  t o  C o n t r a c t o r ,  
C o n t r a c t o r ' s  b u s i n e s s ,  equipment ,  and  pers 'onnel  engaged i n  o p e r a t i o n s  covered 
by  t h i s  C o n t r a c t ,  . i n c l u d i n g  b u t  n o t  l i m i t e d  t o  t h o s e  set  f o r t h  i n  E x h i b i t  "E". 

C o n t r a c t o r  s h a l l  k e e p  2nd f u r n i s h  t o  0pera:or a n  a c c u r a t e  r e c o r d  of t h e  
v o r k  performed and  f o r m a t i o n s  d r i l l e d  on t h e  ImC-API D a i l y  D r i l l i n g  Report  Form 
o r  o t h e r  form a c c e p t a b l e  t o  O p e r a t o r .  A l e g i b l e  copy of  s a i d  form s i g n e d  by 
C o n t r a c t o r ' s  r e p r e s e n t a t i v e  s h e l l  be f u r n i s h e d  by C o n t r a c t o r  t o  Opera tor .  

8 .4  

8.5 I f  r e q u e s t e d  by  O p e r a t o r ,  C o n t r a c t o r  s h a l l  f u r n i s h  O p e r a t o r  w i t h  copy 
o f  d e l i v e r y  t i c k e t s  c o v e r i n g  any  mater ia l  o r  s u p p l i e s  provided  by  O p e r a t o r  and 
r e c e i v e d  by  C o n t r a c t o r .  

9 .  INGRESS, EGRESS, AND LOCATION: 

O p e r a t o r  h e r e b y  a s s i g n s  t o  C o n t r a c t o r  a l l  n e c e s s a r y  r i g h t s  of i n g r e s s  and 
e g r e s s  w i t h  r e s p e c t  t o  t h e  t r a c t  on which t h e  w e l l  is t o  b e  l o c a t e d  f o r  t h e  
p e r f o r m a n c e  by C o n t r a c t o r  o f  a 1 1  work c o n ~ e a p l ~ t c d  by t h i s  Conzrac t .  
C ~ n ~ r a c t o r  b e  d e n i e d  f r e e  z c c e s s  t o  t h e  l o c z t i o n  f o r  i n y  re2son  c o t  r e 2 s c n s b l y  

d c n < ; l  s h a l l  b e  p z i d  f o r  a: che i p p l i c i j l e  r a t e .  

S h o u l d  

..< -.~:7:n C o n t r a c t o r ' s  c o n z r o l ,  .zny c i n e  lost by Ccxcrac:or 2 s  a result of s2ch  
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1 0 .  SOUI<D LOCATION: 

O p e r a t o r  s h a l l  p r e p a r e  a sound l o c a t i o n  a d e q u a t e  i n  s i z e  2nd c a p a b l e  of 
p r o p e r l y  s u p p o r t i n g  t h e  d r i l l i n g  r i g ,  and s h a l l  b e  r e s p o n s i b l e  f o r  a conductor  
p i p e  program a d e q u a t e  t o  p r e v e n t  s o i l  and s u b - s o i l  wash o u t .  It is recognized 
t h a t  O p e r a t o r  h a s  s u p e r i o r  knowledge of t h e  l o c a t i o n  2nd a c c e s s  r o u t e s  t o  t h e  
l o c a t i o n ,  2nd must  a d v i s e  C o n t r a c t o r  of  any  s u b - s u r f a c e  c o n d i t i o n s ,  o r  o b s t r u c t i o n s  
which C o n t r a c t o r  might  e n c o u n t e r  w h i l e  e n  r o u t e  t o  t h e  l o c a t i o n  or  d u r i n g  o p e r a t i o n s  
h e r e u n d e r .  
t h e  l o c a t i o n  s u r f a c e ,  or i f  seabed  c o n d i t i o n s  prove  u n s a t i s f a c t o r y  t o  p r o p e r l y  
s u p p o r t  t h e  r i g  d u r i n g  m a r i n e  o p e r a t i o n s  h e r e u n d e r ,  2nd l o s s  o r  d a m q e  t o  t h e  r i g ,  
i t s  a s s o c i a t e d  equipment  or  p e r s o n n e l  r e s u l t s  theref rom,  Opera tor  s h a l l ,  wi thout  
r e g a r d  t o  o t h e r  p r o v i s i o n s  o f  t h i s  C o n t r a c t ,  i n c l u d i n g  Paragraph  1 4 . 1  h e r e o f ,  
r e i m b u r s e  C o n t r a c t o r  t o  t h e  e x t e n t  n o t  covered  by C o n t r ~ c t o r ' s  i n s u r a n c e ,  f o r  a l l  
such loss  o r  dzmage i n c l u d i n g  payment o f  f o r c e  m z j e u r e  r a t e  d u r i n g  r e p a i r  zndlor  
d e i n o b i l i z a t i o n  i f  a p p l i c a b l e  up t o  a mzximum o f  $10,000,000.00. 

I n  t h e  e v e n t  s u b - s u r f a c e  c o n d i t i o n s  c a u s e  2 c r a t e r i n g  o r  s h i f t i n g  of 

11. EQUIPKEENT CAPACITY: 

I f  a p p l i c a b l e  h e r e u n d e r ,  o p e r a t i o n s  s h a l l  n o t  be a t tempted  where c a n a l  o r  
water d e p t h s  are i n  excess o f  NA feet ,  o r  under  any o t h e r  c o n d i t i o n s  which 
exceed t he  c a p a c i t y  o f  t he  equipinent s p e c i f i e d  t o  b e  used hereunder .  
s h a l l  make f i n a l  d e c i s i o n  as t o  when a n  o p e r a t i o n  o r  a t tempted  o p e r i t i o n  would 
exceed  t h e  c a p a c i t y  o f  s p e c i f i e d  equipment. 

12 .  TEFL?INATION OF LOCATIOW LIABILITY: 

C o n t r a c t o r  

k%en C o n t r e c t o r  has coiilplied with a11 o b l i g a t i o n s  of  t h e  C o n t r a c t  r e g z r d i n g  
r e s t o r a t i o n  of O p e r a t o r ' s  l o c a t i o n ,  O p e r a t o r  s h a l l  t h e r e a f t e r  be l i a b l e  f o r  
damage t o  p r o p e r t y ,  p e r s o n a l  i n j u r y  o r  d e a t h  o f  t n y  p e r s o n  which o c c u r s  zs 
r e s u l t  of c o n d i t i o n  o f  the  l o c a t i o n  and C o n t r a c t o r  s h a l l  b e  r e l i e v e d  of  sucn 
l i a b i l i t y ;  p r o v i d e d ,  however ,  i f  C o n t r a c t o r  s h a l l  s u b s e q u e n t l y  r e e n t e r  upon t h e  
l o c z t i o n  for i n y  r e a s o n ,  i n c l u d i n g  removal  o f  the  r i g ,  any term of  t h e  C o n t r a c t  
r e l a t i n g  t o  such  r e e n t r y  a c t i v i t y  s h a l l  becoine a p p l i c a b l e  d u r i n g  such p e r i o d ,  

13 .  INSUPA??CE: 

Dur ing  t h e  l i f e  o f  t h i s  C o n t r a c t ,  C o n t r a c t o r  s h a l l  a t  C o n t r a c t o r ' s  expense 
m a i n t a i n ,  w i t h  an i n s u r a n c e  company o r  companies a u t h o r i z e d  t o  do b u s i n e s s  Yn 
t h e  s t a t e  where  t he  work  i s  t o  b e  performed o r  t h r o u g h  a s e l f - i n s u z a c e  proiram, 
i n s u r e n c e  c o v e r a g e s  o f  t h e  k i n d  and i n  t h e  amounts s e t  f o r t h  i n  E x h i b i t  "A". 
C o n t r a c - o r  s h a l l ,  i f  r e q u e s t e d  t o  do so by O p e r e t o r ,  p r o c u r e  from t h e  coinpay 
or  c c - - . i e s  w r i t i n g  s a i d  i n s u r a n c e  a c e r t i f i c a t e  o r  c e r t i f i c a t e s  t h a t  s a i d  
insu:izc.c i s  i n  f u l l  f o r c e  and e f f e c t  2nd t h a t  t h e  sane s h a l l  n o t  b e  c e n c e l l e d  
o r  i o a t e r i a l l y  changed w i t h o u t  t e n  (10) days  , p r i o r  w r i t t e n  n o t i c e  t o  Opera tor .  

1 4 .  RESPONSIBILITY FOR LOSS OR DPMAGE: 

1 4 . 1  C o n t r a c t o r ' s  S u r f a c e  Equipnent :  C o n t r a c t o r  s h a l l  a s s u i ~ e  l i a b i l i t y  
a t  211 times, f o r  d a n a g e  t o  o r  d e s t r u c t i o n  of C o n t r a c i o r ' s  s u r f a c e  equipment 
i n c l u d i n g  b u t  n o t  l i m i t e d  t o  211 d r i l l i n g  t o o l s ,  machinery ,  a d  a p p l i a n c e s  f o r  
u s e  above  t h e  s u r f a c e ,  r e g a r d l e s s  o f  when o r  how s u c h  damage o r  d e s t r u c t i o n  
o c c u r s ,  2nd O p e r a t o r  s h a l l  b e  under  n o  l i a b i l i t y  t o  r e i n b u r s e  C o n t r a c t o r  f o r  
zny s u c h  l o s s  e x c e p t  loss o r  damage under  t h e  p r o v i s i o n s  of Paragraphs  1 0  o r  
1 4 . 2 .  

1 4 . 2  C o n t r a c t o r ' s  EquipDent-Environmental  Loss o r  Da~ilage: l i o t v i t h s t a n d i n g  
t h e  p r o v i s i o n s  o f  P a r a g r a p h  1 4 . 1  s b o v e ,  O p e r a t o r  s h a l l  assuxe l i a b i l i t y  ac a l l  
t i m e s  f o r  damage t o  o r  d e s t r u c t i o n  of C o n t r a c t o r ' s  e q u i p n e n t  caused  by exposure  
t o  h i g h l y  c o r r o s i v e  o r  o t h e r w i s e  d e s t r u c t i v e  e l e m e n t s ,  i n c l u d i n g  t h o s e  i n t r o d u c e d  
i n t o  t h e  d r i l l i n g  f l u i d ,  n o t  t o  exceed $10,000,000.00. 

1 4 . 3  O p e r a t o r ' s  Equipment: O p e r a t o r  s h a l l  assume l i a b i l i t y  a t  a l l  t i n e s  
f o r  d a n a g e  t o  o r  d e s t r u c t i o n  of  O p e r a t o r ' s  equipment ,  i n c l u d i n g  b u t  n o t  l i m i t e d  
t o  c a s i n g ,  t u b i n g ,  w e l l  head  e q u i p n e n t ,  and p l a t f o r n  i f  a p p l i c a b l e ,  and C o n t r a c t o r  
s h a l l  b e  u n d e r  n o  l i a b i l i t y  t o  r e i n b u r s e  O p e r a t o r  f o r  any such l o s s  or d i n r g e ,  
e x c e p t  i n  s u c h  i z s t a n c e s  x h e r e  a n a l f u n c i i o n  of C c n t r i c t o r ' s  eqcip-ent c2uces such  
? c s s  o r  l i c z g e .  
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1 4 . 4  The Role :  I n  t h e  e v e n t  t h e  h o l e  should  b e  l o s t  o r  dznaged, Operator  
s h a l l  b e  s o l e l y  r e s p o n s i b l e  f o r  such  d a a e g e  o r  l o s s  t o  t h e  h o l e ,  i n c l u d i n g  t h e  
c a s i n g  t h e r e i n .  

1 4 . 5  Underground Damage: O p e r a t o r  a g r e e s  t o  defend and i n d e m i f y  Cont rec tor  
€or any and 211 claims a g a i n s t  C o n t r a c t o r  r e s u l t i n g  f r o s  o p e r a t i o n s  under  t h l s  
C o n t r a c t  on a c c o u n t  o f  i n j u r y  t o ,  d e s t r u c t i o n  o f ,  o r  l o s s  o r  impairment of  any 
p r o p e r t y  r i g h t  i n  o r  t o  o i l ,  g a s ,  o r  o t h e r  m i n e r a l  s u b s t a n c e  o r  w a t e r ,  i f  a t  t h e  
t i m e  of  the  a c t  o r  o m i s s i o n  c a u s i n g  s u c h  i n j u r y ,  d e s t r u c t i o n ,  l o s s ,  o r  i m p a i m e n t  
s a i d  s u b s t a n c e  had n o t  b e e n  reduced  t o  p h y s i c a l  p o s s e s s i o n  above t h e  s u r f a c e  o: 
t h e  e a r t h ,  2nd €or any l o s s  o r  damage t o  any  f o r m a t i o n ,  s t r a t a ,  o r  r e s e m i o r  
b e n e a t h  t h e  s u r f a c e  o f  t h e  e a r t h ,  no t  t o  exceed $10,000,000.00. 

1 4 . 6  I n s p e c t i o n  of M a t e r i a l s  F u r n i s h e d  by Opera tor :  C o n t r z c t o r  a g r e e s  

C o n t r a c t o r  s h a l l  n o t  b e  
t o  v i s u a l l y  i n s p e c t  a l l  m a t e r i a l s  f u r n i s h e d  b y  Opera tor  b e f o r e  u s i n g  same 2nd 
t o  n o t i f y  O p e r a t o r  of  any a p p a r e n t  d e f e c t s  t h e r e i n .  
l i s b l e  f o r  any loss o r  damage r e s u l t i n g  from t h e  u s e  of  m a t e r i a l s  f u r n i s h e d  by  
O p e r a t o r .  

14.7 C o n t r a c t o r ' s  I n d e m n i f i c z t i o n  of Opera tor :  S u b j e c t  t o  the p r o v i s i o n s  
of Ar t ic le  12 h e r e o f ,  C o n t r a c t o r  a g r e e s  t o  p r o t e c t ,  d e f e n d ,  indemnify and s a v e  
O p e r a t o r  and i ts  j o i n t  owners  h a r m l e s s  from 2nd a g a i n s t  211 c l a i m s ,  demands, 
and c a u s e s  of a c t i o n  o f  e v e r y  k ind  and c h a r e c t e r ,  w i t h o u t  l i m i t  and w i t h o u t  
r e g a r d  t o  t h e  c a u s e  o r  c a u s e s  t h e r e o f  or t he  n e g l i g e n c e  of any p a r t y ,  a r i s i n g  
i n  c o n n e c t i o n  h e r e w i t h  i n  f a v o r  of  C o n t r a c t o r ' s  enployees ,  
s u b c o n t r a c t o r s  o r  t h e i r  employees,  on a c c o u n t  of  b o d i l y  i n j u r y ,  d e a t h  OY danage 
t o  p r o p e r t y .  

C o n t r a c t o r ' s  

1 4 . 8  O p e r a t o r ' s  I n d e m i f i c a t i o n  o f  C o n t r a c t o r :  O p e r a t o r  e g r e e s  t o  p r o t e c t ,  
d e f e n d ,  indemnify  and save C o n t r a c t o r  h a r m l e s s  f rom and a g a i n s t  a11 claims, 
demands and c a u s e s  of  ac t ion  of  e v e r y  k ind  znd c h a r a c t e r ,  2nd w i t h o u t  r e g a r d  
t o  t h e  c a u s e  or c a u s e s  t h e r e o f  o r  the  n e g l i g e n c e  o f  any p a r t y ,  e r i s i n g  i n  
c o n n e c t i o n  h e r e w i t h  i n  f z v o r  o f  O p e r a t o r ' s  employees, O p e r a t o r ' s  c o n t r a c t o r s  
o r  t h e i r  employees,  o t h e r  t h a n  t h o s e  i d e n t i f i e d  i n  14.7 above,  on account  of 
b o d i l y  i n j u r y ,  d e a t h  or d a n a g e  t o  p r o p e r t y ,  i n  a n  amount n o t  t o  exceed $10,000,000.0! 

14.10 L i a b i l i t y  f o r  Wild Well: 
r e g a i n i n g  c o n t r o l  of  a n y  w i l d  w e l l ,  2s w e l l  as f o r  c o s t  o f  reinoval of any d e b r i s ,  
and  s h a l l  i n d m i f y  C o n t r a c t o r  i n  t h i s  r e g a r d ,  n o t  t o  exceed $25,000,000.00.. 

O p e r a t o r  s h a l l  b e  l i a b l e  f o r  t h e  c o s t  of 

r 4 .  i1 P o l l u t i o n  and  C o n t a s i n a t i o n :  N o t w i t h s t a n d i n g  a n y t h i n g  to t h e  c o n t r a r y  
con:.-.:. ..? h e r e i n ,  e x c e p t  t h e  p r o v i s i o n s  of Paragraphs  10 2nd 1 2 ,  i t  i s  understood 
E :  .¶ ~ _.... ~~- _ _  . -: by and be tween C o n t r a c t o r  and O p e r a t o r  t h a t  t h e  r e s p o n s i b i l i t y  f o r  
p ( .  -.-:::.:. aiid c o n t a m i n a t i o n  s h a l l  b e  as f o l l o w s :  . .  

z .  U n l e s s  o t h e m i s e  p r o v i d e d  h e r e i n ,  C o n t r a c t o r  s h a l l  assume 211 
r e s p o n s i b i l i t y  f o r ,  i n c l u d i i l g  c o n t r o l  2nd removal  o f ,  2nd p r o t e c t ,  
defend  2nd s a v e  h a r m l e s s  O p e r a t o r  f r o m  and a g a i n s t  211 c l a i m s ,  demands 
and c a u s e s  o f  a c t i o n  o f  e v e r y  k i n d  2nd c h a r a c t e r  s r i s i n g  from p o l l u t i o n  
o r  c o n t 2 m i n a t i o n ,  which  o r i g i n a t e s  above the  s u r f a c e  of  t h e  l e n d  o r  
w a t e r  from s p i l l s  of f u e l s ,  l u b r i c a n t s ,  motor  o i l s ,  norinr l  w a t e r  b a s e  
d r i l l i n g  f l u i d ,  p i p e  dope ,  p a i n t s ,  s o l v e n t s ,  b a l l a s t ,  b i l g e  and g a r b ~ g e ,  
e x c e p t  u n a v o i d a b l e  p o l l u t i o n  from r e s e r v e  p i t s ,  whol ly  i n  C o n t r i c t o r ' s  
p o s s e s s i o n  and c o n t r o l  2nd d i r e c t l y  e s s o c i a t e d  w i t h  C o n t r a c t o r ' s  
equipment  2nd f a c i l i t i e s .  

b .  O p e r a t o r  s h a l l  assume all r e s p o n s i b i l i t y  f o r ,  i n c l u d i n g  c o n t r o l  and 
removal  o f ,  p r o t e c t ,  d e f e n d  2nd s z v e  C o n t r a c t o r  h t r n l e s s  from 2nd 
a g a i n s t  a l l  claims, demands, 2nd c a u s e s  of  a c t i o n  of  e v e r y  k ind  2nd 
c h a r a c t e r  a r i s i n g  from 211 o t h e r  p o l l u t i o n  or c o n t a m i n a t i o n  which nay 
o c c u r  d u r i n g  t h e  c o n d u c t  o f  o p e r a t i o n s  h e r e u n d e r ,  i n c l u d i n g  b u t  n o t  
l i m i t e d  t o ,  t h a t  which may r e s u l t  f rom f i r e ,  b lowout ,  c r a t e r i n g ,  
s e e p a g e  or a n y  o t h e r  u n c o n t r o l l e d  f l o w  of  o i l ,  g a s ,  water o r  o t h e r  
s u b s t a n c e ,  a s  w e l l  a s ,  t h e  u s e  or d i s p o s i t i o n  of o i l  emuls ion ,  o i l  
b a s e  o r - c h e m i c a l l y  t reated d r i l l i n g  f l u i d s ,  contaminated  c u t t i n g s  
or c a v i n g s ,  l o s t  c i r c u l a t i o n  and f i s h  r e c o v e r y  m a t e r i a l s  2nd f l u i d s ,  
n o t  e x c e e d i n g  $25,000,000.00 

c.  I n  t h e  e v e n t  a t h i r d  p a r t y  c o x i t s  zn a c t  o r  o x i s s i o n  chich results 
i n  pollution o r  con:2- inai ion f o r  -:?ich e i t h e r  C G Z L ~ Z C C C ~  o r  @ ? e r i : o r ,  
f o r  vhm such pzrcy  i s  pcr fo : ? r , i - .~  U G : ~ ~  is n e 1 2  t o  b 2  1 e ; a l l y  l i z b ? ? ,  
;he  res?c3sijility t i l c r r i o r  s!:a:l c o > s i i p - ~ < ,  Z _ C  ~c-::.psn ~ c r , : r z c ~ : r  
2-2 C p c - r z t c r ,  to De :hz s.=.:e 2s ii :he ?zr:y f o r  zho:: :he  c o r k  *.- -cs 
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performed t h e  szme and a l l  of t h e  o b l i g a t i o n s  r e s p e c t i n g  d e f e n s e ,  
i n d e n n i t y ,  h o l d i n g  h a r m l e s s  and l i m i t a t i o n  of  r e s p c n s i b i l i t y  End 
l i a b i l i t y ,  as  set  f o r t h  i n  (a )  and (b) above, s h a l l  b e  s p e c i f i c a l l y  
a p p l i e d .  

1 4 . 1 2  C o n s e q u e n t i a l  Damages: N e i t h e r  p a r t y  s h a l l  b e  l i a b l e  t o  t h e  o t h e r  
f o r  s p e c i a l ,  i n d i r e c t  or c o n s e q u e n t i a l  damages r e s u l t i n g  from o r  a r i s i n g  o u t  of 
t h i s  C o n t r a c t ,  i n c l u d i n g ,  w i t h o u t  l i m i t a t i o n ,  l o s s  o f  p r o f i t  o r  b u s i n e s s  
i n t e r r u p t i o n s ,  hor;ever same may b e  caused.  

15. NO WAIVER EXCEPT I N  WRITING: 

It i s  - f u l l y  u n d e r s t o o d  and a g r e e d  t h a t  none of  t h e  r e q u i r e n e n t s  of t h i s  
C o n t r a c t  s h a l l  b e  c o n s i d e r e d  as waived by e i t h e r  p a r t y  u n l e s s  t h e  same is  done 
i n  w r i t i n g ,  and t h e n  o n l y  b y  the p e r s o n s  e x e c u t i n g  t h i s  C o n t r a c t ,  o r  o t h e r  duly 
a u t h o r i z e d  a g e n t  o r - r e p r e s e n t a t i v e  o f  t h e  p a r t y .  

16.  FORCE K4JEURE: 

N e i t h e r  O p e r a t o r  n o r  C o n t r a c t o r  s h a l l  b e  l i a b l e  t o  the o t h e r  f o r  a n y , d e l a y s  
or d m a g e  or any f a i l u r e  t o  a c t  due ,  occas ioned  o r  caused by  r e a s o n  of any l a v s ,  
r u l e s ,  r e g u l a t i o n s  or o r d e r s  promulgated by  any  F e d e r a l ,  S t a t e  o r  Loca l  governmental 
body o r  t h e  r u l e s ,  r e g u l a t i o n s ,  o r  o r d e r s  of  any p u b l i c  body o r  o f f i c i a l  p u r p o r t i n g  
t o  e x e r c i s e  a u t h o r i t y  o r  c o n t r o l  r e s p e c t i n g  the o p e r a t i o n s  covered hereby ,  inc lud-  
i n g  the  p r o c u r a n c e  o r  u s e  of  t o o l s  and equipment ,  o r  due ,  occas ioned  o r  caused .by  
s t r i k e s ,  a c t i o n  of the  e l e m e n t s ,  w a t e r  c o n d i t i o n s ,  i n a b i l i t y  t o  o b t a i n  f u e l  o r  
o t h e r  c r i t i c a l  mater ia l s ,  or o t h e r  c a u s e s  beyond t h e  c o n t r o l  of t h e  p a r t y  a f f e c t e d  
t h e r e b y .  I n  t h e  e v e n t  t h 2 t  e i t h e r  p a r t y  h e r e t o  is  r e n d e r e d  u n a b l e ,  wholly or i n  
p a r t ,  by any of t h e s e  c a u s e s  t o  c a r r y  o u t  i ts  o b l s g a t i o n  under  t h i s  C o n t r a c t ,  it 
is a g r e e d  t h a t  s u c h  p a r t y  s h a l l  g i v e  n o t i c e  and d e t a i l s  of  F o r c e  Majeure i n  w r i t i n g  
t o  t h e  o t h e r  p a r t y  as prompt ly  as p o s s i b l e  a f t e r  i t s  occurrence .  I n  such  c a s e s ,  
t h e  o b l i g a t i o n s  of t h e  p a r t y  g i v i n g  t h e  n o t i c e  s h a l l  b e  suspensed  d u r i n g  t h e  
c o n t i n u a n c e  of any i n a b i l i t y  so caused  e x c e p t  t h a t  O p e r a t o r  s h a l l  b e  o b l i g a t e d  
t o  pay to C o n t r a c t o r  t h e  F o r c e  H a j e u r e  Rate provided  f o r  i n  Paragrzph  4 . 7  above. 

17.  INFOFXATION CONFIDENTUL: 

I n  a c c o r d a n c e  w i t h  Gruy F e d e r a l ,  I n c .  Genera l  P r o v i s i o n  No. 1 (Adver t i s ing ,  
Announcements and N e w s  R e l e a s e s ) .  

l e .  STJ3CONTR:CTS BY OPERATOR: 

:--:rator may employ o t h e r  c o n t r a c t o r s  t o  per form any of t h e  o p e r a t i o n s  o r  
:&:L: -..>. t o  b e  p r o v i d e d  o r  p e r f o m e d  by  i t  e c c o r d i n g  t o  E x h i b i t  "A". 

19. hSCIGlNEWT: 

N e i t h e r  p a r t y  may a s s i g n  t h i s  C o n t r a c t  w i t h o u t  t h e  p r i o r  w r i t t e n  consent  of 
t he  o t h e r ,  2nd prompt n o t i c e  of  any s u c h  i n t e n t  t o  a s s i g n  s h a l l  b e  g iven  t o  t h e  
o t h e r  p a r t y .  I n  t he  e v e n t  of s u c h  ass ignment ,  t h e  a s s i g n i n g  p a r t y  s h a l l  remain 
s a b l e  t o  t h e  o t h e r  p a r t y  as a g u a r a n t o r  of  t h e  performance b y  t h e  a s s i g n e e  of 
t h e  terms of  t h i s  C o n t r a c t .  I f  any ass ignment  is made t h a t  m a t e r i a l l y  a l ters  
C o n t r a c t o r ' s  f i n z n c i a l  b u r d e n ,  C o n t r a c t o r ' s  c o n p e n s a t i o n  s h a l l  b e  a d j u s t e d  t o  
g i v e  e f f e c t  t o  any i n c r e a s e  o r  d e c r e a s e  i n  C o n t r a c t o r ' s  o p e r a t i n g  c o s t s .  

20. NOTICES Ah3 PLP-CE OF PAEIENT: 

A l l  n o t i c e s  t o  b e  g i v e n  w i t h  r e s p e c t  t o  t h i s  C o n t r a c t  u n l e s s  o t h e r w i s e  
p r o v i d e d  f o r  s h a l l  b e  g i v e n  t o  t h e  C o n t r a c t o r  and t o  t h e  O p e r a t o r  r e s p e c t i v e l y  
a t  t h e  a d d r e s s e s  h e r e i n a b o v e  shovn. All sums p a y a b l e  h e r e u n d e r  t o  C o n t r a c t o r  
s h a l l  b e  p a y a b l e  a t  h i s  a d d r e s s  h e r e i n a b o v e  shown u n l e s s  o t h e m i s e  s p e c i f i e d  
h e r e i n .  

21. SPECIW, PROVISIONS: 

G i u y  F e d e r a l  G e n e r a l  P r o v i s i o n s  a r e  a t t a c h e d  h e r e t o  and by this r e f e r e n c e  
;;.ade a p i r t  h e r e o f  w i t h  t h e  e x c e p t i o 3  3 f  Xo. 1 7  "Key P e r s c c n e l " .  t r c y  T e f e r z l ,  1r .c .  
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A d d i t i o n a l  P r o v i s i o n s  S.P.  ( S a f e t y  P o l i c y ,  I.?. ( I n t e l l e c t u n l  P r o p e r t y ) ,  
S . C . A .  
i n d  Smal l  Z u s i n e s s  S u b c o n t r a c t i n g  Progr2ms) 2re a t t a c h e d  h e r e t o  and by t h i s  
r e f e r e n c e  a a d e  a p a r t  h e r e o f .  

( S e r v i c e  C o n t r a c t  A c t ) ,  and L.H.S. (Lzbor S u r p l u s  A r e a ,  K i n o r i t y  E u s i n r s s ,  

22.  
F e d e r a l  G e n e r a l  P r o v i s i o n s ,  Cruy F e d e r e l ,  I n c .  p r o v i s i o n s  s h a l l  t2P.e precedence.  

I n  t h e  e v e n t  o f  c o n f l i c t  between t h e  te rms  of  t h i s  Cont rec t  and Gruy 

23. EXPENDITURE LIHITATIOHS: 

23.1 T o t a l  c o s t s  a g a i n s t  t h i s  C o n t r a c t  s h a l l  n o t  exceed $360,000.00 
w i t h o u t  p r i o r  w r i t t e n  a p p r o v a l  o f  Opera tor .  

23.2 C o n t r a c t o r  s h a l l  a d v i s e  O p e r a t o r ,  i n  w r i t i n g ,  when t o t 2 1  c o m i t n e n t  
a g a i n s t  t h i s  C o n t r a c t  has reached  $270,000.00. 

2 3 . 3  Charges  s h a l l  commence a g a i n s t  t h i s  C o n t r a c t  upon C o n t r a c t o r ' s  
d e p t r t u r e  t o  f i rs t  w e l l  s i t e ,  as d i r e c t e d  by  Opera tor .  

24. EFFECTIVIlY: 

This Cont -=c t  s h a l l  n o t  b e  i n  e f f e c t  u n t i l  epproved by  t h e  United S t a t e s  
D~;i---p-~ . =rgy. 

25. ACb- . ihXCE OF CONTRACT: 

The f o r e g o i n g  C o n t r a c t  i s , a g r e e d  i o  and a c c e p t e d  by  Opera tor  t h i s  
d a y  of  9 19  

OPE?ATOR: GRUY FEDERAL, I N C .  

BY: 

TITLE : 

The f o r e g o i n g  C o n t r a c t  i s  a c c e p t e d  by t h e  unders igned  2 s  C o n t r a c t o r  t h i s  
day  o f  , 19 , and s u b j e c t  t o  a l l  of  i t s  

te. - 5  : . - 2  p r o v i s i o n s .  

C O N T ~ ~ c T O R :  P r o g r e s s  D r i l l i n g ,  I n c .  

BY: 

TITLE: 

THIS COWTUCT APPROVED FOR ISSUE: 

UXITED STATES DEPARnlENT OF EX'ERGY 

BY: 

TITLE : 
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EXHIBIT 'A' 

To Dsyworh Conlract dalcd .19- 

Gruy F e d e r a l ,  I n c .  c~~~~~~~~~ Progress  D r i l l i n g ,  Inc .  
N/A 

Oper.z:or 

\Yell Neme 2nd Number 

1. CASING P R o ~ f i A t d  O p e r a t o r s  S p e c i f j c q t i o n s  n o t  t o  exceed 18,100' of 7"OD 321, 35#, 2nd 

366 P i p e .  

SPECIFICATIONS AND SPECIAL PROVISIONS 

3. INSURANCE (See Par. 13) 

ance wilh limits of $ 

death or injury of any one person and 5 

of S 250. 000. 00 

$ ~ ~ 0 ~ ~ 0 ~  - 00 
Of S L ' 0 ,  ""o. O0 

3.1 Adequate Workmen's Cornoensation Insurance complying wilh S16le Laws eppliceble or Employers' Liability Insur- 

3.2 Comprehensive Public Liability Insurance or Public Lizbility Insurance with limb of 5 580* Oo0. O0 lor Ihc 

3.3 Comprehensive Public Liebility Properly Drmage Insurance or Public Liability ProwQ Damage lnsurrnce with limits 

3.4 Automobile Public Liability Insurance with limits of 5 200 9 000. 00 for the dezlh or injury of eech person 2nd 
for each accident; and Automobile Public Liability Properly Damage lnsurence wilh l i k l s  

loo ooo' O0 covering ell of Contractor's employees workin 

500 9 ~0~~~~ 

under this agreement 

for each accident 

for erch accident and S -6pSregsle per policy. 

for each accident. 

4. ECUIPMENT, MATERIALS AND SERVICES TO BE FURNISHED BY CONTRACTOR: 
i r i  rscchinery. equipment. IOoIS. rnalerials. supplies. instruments. services and l ibor hereinafter listed. including sny 

I:&-.> rcr.s:ion required for such ilems. sh i l l  be provided e l  the locaticn el the expense of Contraclor unless ctherwise noled 
h . .  

.- . 

s:cvz,. 

4.1 Drilling Rig: 
Compltledrilling rig. designated by Conlraclor ES his Rig No. 2 1  9 c o n s i s t i n g  of a t t a c h e d  i n v e n t o r y ,  

t h e  major it.ems_ of equ.ipnentbeLne,:. Dr+y.orkk: Wilson T i t a l  Model 150 . . .. 
' ' ~ M i k  and hodel 

Engines: Mcke. I.4odr1, end H.P. D397 s'sO HP 
No. on Rig 3 

Pumps: NO. I Make. size. and Power 

hawe Mixing Pump: Make. Size. and power One - 6x8 c e n t r i g u g a l  a n d  one 5x6 c e n t r i f u g a l  
Boilers: Number, Make. H.P. and W.P. 
Dcrrick or h4cst: MEke. Size, and Capccily 

Ensco D-1000 1000 HP 
No. 2 Make. Size, and Power E~IISCO D-850 850 HP 

None 
I d e c o  f u l l  v iew 143' 1,090 I 000 Ibs. 

Subslructure: Size end Csoecity I d e  0 21' 
Ro:ary Drive: Type 2'*ti 
Drill Pipe: Size 'k? - E in. ll,ooo 11.: Size 44 S-135 in, 4000 11. 

Drdl Collzrs: Number 2nd Size 12 6% OD X 30 
 owou out Preventers: )cone 

Size 

e 0 P Closlng Unnt. 
E 0 ? Accvmu:e:or 

Number Series or Test Pr. Make L Model 

--___ Xone 
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4.2 Derrich 16mberS. 
4 .3  
;.a Conver.tional drill indicelor. 
4.5 Circulsiin; mud pils. 
4.6 
6.7 
4.8 Shsle SP.cker. 
4.9 
4.10 
4.11 
4.12 
4.13 
4.14 
4.15 
4.16 
4.17 

Normal strings ot drill pipe and drill collars specified ebove. 

~ ~ c ~ s s e r y  pipe rt:ks snd ripging up malerial. 
t\'ormal s:or2ge lor mud and chemicrk. 

5. EQUIPMENT, MATERIALS AND SERVICES TO BE FURNISHED BY OPERATOR: 
The mschinery, equipment. 1oOIs. maleriais. Supplies. inSlrumenlS. services and labor hereinafter lisled. including Eny 

transponetion required for such items. shall be provided 61 the localion a1 the expense of Operator unless orherwire nc:ed 
hereon. 

5.1 Furnish and mainlain adequale roedway andlor Canal 10 location. right-ol-way. inc!uding rights+!-way for fuel and 
wsler lines river crossings. highway crossinps. 5ales end caltle guards. 

5.2 Steke locobon, clear and grsde locelion. and provide lurnaround. including sudacing when necessary. 
5.3 Test lsnks wilh pipe and fittings. 
5.4 Mud slorrga lanks wilh pipe and finings. 
5.5 SeparElor wilh pipe and linings. 
5.6 Labor IO connecl end disconnect mud lank, lesl lank, and separator. 
5.7 Labor l o  disconnect and clean lesl lanks and septralor. 
5.8 Drilling mud, chemicals. lost circulalion m.slerials and olher additives. 
5.9 Pipe and conneclicns for oil circulalinp lines- 
5.10 Lebor to Isy. bury and recover oil circuleling liner. 
5.11 Drilling bils. r i imer t ,  reamer cutlers, slebilizers end special look. 
5.12 Coniract fishing tool services and 1001 renlal. 
5.13 Wire line core bils or herds and wire line core calchers i f  required. 
5.14 Conventionel core bils ond core celchers. 
5.15 Diemond core berrel wilh head. 
5.16 Cement 2nd cementing service. 
5.17 Electrical End Gammo-Neutron and Micro logginp services. 
5.18 Directionel, csliper. or olher special services. 
5.19 Gun or je: parloreling services. 
5.20 Explosives End shooiing devices. 
5.21 Formetion tesling. hydrzulic fracturing. ecidizinp and other relnltd services. 
5.22 Equipment for drill stem lesling. 
5 2 3  Mud logging services. 
5.24 Sidewsll coring service. 
5.25 Welding service for welding bollom joints of cesing. guide shoe. floe1 shoe, float collar End in connection with in- 

5.26 Czsing, tubing, lines, screen, float collars. guide end lloal shoes and essocieled equipment. 
5.27 Casing scrrlchers and cenlrolirers. 
5.28 \Yell h e x !  conneclions end e11 equipmenl l o  be instelled in or on well or on the premiser for use i n  connec:ion wilh 

5.29 Special or edded slorsge for mud and chemicals. 
5.30 Cesinsheed. API series, lo con!orm IO (he: shown lor the blowout prevenlers specified i n  Paregrrph 4.1 a b v ~  
5.31 Blowout preventer lesting peckoff. 
5.32 Cesing Thread Pro;eclors.tnd Cesing Lubricants. 
5.33 All blodout  e q u i p n e n t  2nd choke m n i f o l d  2s required  by ODerator 
5.34 
5.35 
5.36 

stalling of well hesd equipmenl if required. 

lerling. complt:ion and opere:ion of well. 

'.?7 

6. EOL;' ' I.NT, MATERIALS AND SERVICES TO B E  FURNISHED BY DESIGNATED PARTY: 
The :.l:hinery. equipment. toots. melerials. supplies. inslrumenls. services. end labor lisled es lhe following numbered 

items inc12;,ng any lrrnsporlalion required for such ilems unless OlherwiSe specified, shell be provided el the l oc~ l i on  End et 
the expense 01 the peny hereto 8 s  designaled by an X rnrrk in (he eppropriate column. 

Ilem- 
6.1 Celler and runways ............................................. 
6.2 Fuel (1oce:ed el ) ................. 
6.3 Fuel Lines (lenglh ) ............... 
6.4 h"1er el source. including required permils ...................... 
6.5 Water well. including required permils ........................... 
6.6 Weler lines, including required permits ........................... 
6.7 \\'em siortge tanks cepsci:y ................ 
6.8 Lebor IO opersle waler well or wsler pump ........................ 
6.9 1Xeinlensnce 01 water well. if required ............................. 
6.10 Mats for enfiiner and boilers. or molors and mud pumps .......... 
6.11 Transporlclion 01 Conlreclor's propcny: 

Move in ....................................................... 
Move oul ...................................................... See 7.1 

6.12 IJ,Blerirls for -boxing in" rip 2nd derrick .......................... 

To Be  Provided By and 
AI The Expense 01 

Operalor Conlrsctor x 
x 

N/A 
x 

N I A  

x x 
x 

RIA 
x 

X 

x 
h 

x 
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To Be Prorldtd By And 
A1 The Expense Of 

Ilem (Conllnued) Optrslor Conlraclor 

6.14 Kelly joinls. subs, elevalors and slips for use with special drill pipe .... 
6.15 Drill pipe pro:eclors for Kelly joint and tach joint of drill pipe 

running inside of Sueace Cnsing as required, 
lor use with normal slrings of drill pipe 

inside of Proleclion Cnsing ...................................... 
dep!h specified in Conlracl ...................................... 

6.18 Wire line core barrel 
6.19 Convenlional core barrel ........................................ 
6.20 Rate of penelralion recording device ............................. 
6.21 Exlre labor for running hnd cemenling casing 
6.22 Cnsing lools .................................................... 
6.23 Power casing longs ............................................. 
6.24 Tubing look .................................................... 

.......................... 
6.16 Drill pipe proleclors for Kelly joint and drill pipe running 

6.17 Coring reel with wire line of sulficienl length lor coring at maximum 

............................................ 

.................... 

6.25 Power tubing long .............................................. 
6.26 Swabbing unit with swabbing line ................................ 
6.27 Swab ........................................................... 
6.28 Swab lubricalor ................................................. 
6.29 Swab rubbers ................................................... 
6.30 Crew Boats. Number ............................... 
6.31 Service Barge ................................................... 
6.32 Service Tug Boa1 ............................................... 
6.33 Helicopler service ............................................... 
6 . 3  Rsl Hole ........................................................ 
6.35 Mouse Hole ..................................................... 
6.36 Reserve Pits .................................................... 
6.37 Erecl and Dismsnlle Derrick 
6.38 Upper Kelly Cock ............................................... 
6.39 Drilling hole for or driving for conductor pipe .................... 
6.40 Charges cos1 of bonds for public roads .......................... 

..................................... 

X 

X 

X 

X 

X 

X 

y: - X 

X 

X 

- 

x 
X 

X 

X 
- 

x 
x 

N f A  

x 
X 
X 

N /A 
X 

X 
X 

6.41 
6.42 
6.43 

7. OTHER PROVISIONS: 

7 .1  Upon completion of each of Opera to r ' s  re -en t ry  w e l l s ,  Operator ag rees  t o  
f u r n i s h  t r u c k s ,  c r anes  2nd doze r s  t o  t r a n s p o r t  t h e  r i g  t o  Opera tor ' s  
n e x t  l o c a t i o n .  

7.2 4.9 a. E x h i b i t  "C" f o r  c u r r e n t  wages pa id .  Any d i f f e r e n c e  w i l l  b e  
a s ses sed  2 29% burden, t o  cover  a p p l i c z b l e  f r i n g e  b e n e f i t s .  

7.3 ?f, f o r  any r eason ,  t h e  Opera to r ' s  l o c a t i o n  i s  no t  ready  t o  accept  
C.;:rzct.or's r i g  a t  t h e  sgreed  t ime, t h e  Operator a g r e e s  t o  pay t h e  
~ ; > : T i c a S l e  stand-by ra te  w i t h  crew r a t e s  u n t i l  moving ope ra t ions  
c m  beg in .  

7.4 Any m o d i f i c a t i o n  t o  t h e  r i g ,  change of r i g  up procedure,  tongs ,  p i t s ,  
d i f f e r e n t  t o o l s ,  and s p e c i a l  equipment o t h e r  than t h a t  furn ished  on 
t h e  r i g  w i l l  be a t  t h e  expense of t h e  Operator.  

The equipment w i l l  b e  run  t o  85% of manufac turer ' s  r a t i n g  capac i ty .  
For  example, i f  a punp has  2 p r e s s u r e  r a t i n g  f o r  a l i n e r  of 2,000 l b s . ,  
t h e n  t h e  maximin p r e s s u r e  allowed w i l l  b e  1700 ps i .  

7.5 

Signed by Ihr 
Paflies as correct: 

For Conlraclor 

For Operalor- 
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1. EOUAL EK,PLOYI.!ENT OPPORTUNITY 
wcrk. 

perlormed hereunc'er i s  cxempl under Execu:ive Order 11245 (30 Fed. Reg:12310) Z S  imcnC.tb. or under the rules tnd 
reSuie!ions issued Ihrreunc'er. durins Ihe perlormince Of this COntreCl. the Conlreclor ierees e s  IGIIOWS: 

1. The Con!rzc:or will not discriminite against m y  emp:oyee or ap?licznl for employmen: because 0: rice. religion. color, 
sex or nelionzl origin. The Conlrsclor will :Eke a:lirnalive ZCiiOn 10 ensure th.4 applicenls are employt.6, and:hi; rm21syt t r r le  
Ires:ed curing enploymenl. withoul regsrd 10 lheir rrce. religion,color.sex 0~nsllOnalorigin.SuchaclionsCill inclvce, bd not 
be timiled 10 the (allowing: Employment. upgracing. demo:ion. or t=ns:er; recruilmenl or recruilmrnt rlvenisinp: ~~~~y or 
lerminalion; roles cf FEY or olher forms of compensrtion: and SdeCliOn !Or lrsining. including eppren:ictship.The Con:roc:or 
egrees 10 post in conspicuous p!fices. evei!cble lo emplOYeeS snd ~?FlicenlS for employmenl, nolices 10 be provicrd by the 
conlraciing ollicer se::ing fonh :he provisions 01 lhis nondiscriminalion clause. 

2 The Conlraclor will, in all solicilalions or advefIiSemenlS for employees placed by or on behrlf of the Conlractor, s:Zlg 
l hs l  ell quil i f ied rppl icrnls will receive C0nSlderl:iOn for Employment wi:hout regsrd IO rrce. reliQion. color. sex or nt:iond 
origin. 

3. The Controclor will send lo each labor union or reprerenlslive Of workers with which he hES a collec?ive barseining 
rgreemenl or elher contrscl or understanding. e nolice lo be p:ovided by lhe rgency conlrecling c:ficer, advising lzbsr 

,union or workers'represenlaliveo: IheConlrr;tor'scommilmen:s underSeclion202of Executive Order 11246olSe;lember24, 
1065, and shall pol: copies of the notice in conspicuous pl&Ces evcilrble lo employees 2nd zpplican:s for employmenL 

4. The Con(rrclor will comply wilh ell provislons Of Execulive Order 11246 of Seplembsr 24. lSE5. end 01 lhg rules. 
regulalions, 2nd relevsnl orders of lhe Secrclary of Lcbor. 

5. The Conlraclor will furnish a l l  informclion 2nd reporis required by Executive Order 1124601 SeplemberZ4.1055. end by 
the rules. repulrlions, zndordersoflheSecrelrryof Lobor.or pursuanllherelo. and will permil eccezs lo his books, recorCs,rnd 
Eccounls by Ihe conlracliny agency and the Secre:ary of Labor for purposes ofinves1ig~:ionlorrceri~in compliance with such 
rules, rcgulzlions. and orden. 

6. In the evenl cf the Conlraclor's noncomplience wilh lhe nondiscriminrlion clauses of lhis Contract or with any of such 
rules. regulalions. or orders, this Conlracl may be cancelled. lcrmineied. or suspended in whole or In prn tnC t . e  Conlrtdor 
rnry be declared Ineligible lor funher Government conlrrcls in eccordtnce wilh procedures aulhorized in Execuhe Order 
11246 01 Sep:embtr 24,1055, and such other sanctions mey be impcsed 2nd remedies invoked es provided in Execulive Ordcr 
t i 2 4 6  of Seplembcr 24, 1065. or by  rule, regulation. or order of the Secretary of Labor. or rs otherwise provided by 12w. 

7. The Conlraclor will include the provisions of Prragrephs 1 lhrough 7 in every subconlricl or purchrre order unless 
exempled by rules. regulalions. or orders of Secrelsry of Lrbor issued pursuenl lo Section 204 of Execulive Order 1124g of 
Seplember 24, l f 6 5 ,  so that such provisions will be binding upon esch subconlraclor or vendor. The Conlrcctor will lrke such 
ection with respect lo any subcon:rcct or  purchese order rs  :he conlrecting rgency may dirccl es a meins o! Enforcing such 
provisions including sanclions lor  noncompliance: ProviCed. however, the1 in lhe evenl the Contrrclor becomes Involved in,or 
is lhrealened with lil icalion wilh a subconlraclor or vendor es a result of such direclion by (he conlraCing rgency. the 
Conlreclor may requek ;he United Slrtes lo enier inlo such liligolion lo protect the in:ercsts of the Uniled Sklet 

A. ~ ~ ~ : ~ l ~ ~  is Eputl Orponunity Employer. I1 i s  w e e d  8 5  L condilion 01 lhis Con:recl l h r l  unle-s any or 

8. Rling Slandrrd Form 100 (EEO-1) end Development of Afllrmallve Acllon Program. 
1. Conlrrcfor ecknowledges lhst he meyberequiredlofile5:sndsrd Fo:m 100 (EEO-1) promulga:edjoir.:lybythc O;'ficeof 

Fedoral Conlrecl Compliance, lhe Equal Employmen; 0pporluni:yCommission end Plcns Icr Progress wi:hin lhiCy (23) Crysof 
contract award, if such reporl hss not been filed lor the currenl yesr end o:hemise comply wiih or lile such o:hcr complicnce 
reporis cs mcy be required under Execu:ive 0:der 11246, os smended end Rules and Refulslions ~ d c p : d  thereunder. 

2 Con:raclor funher acknowledges the1 he may be required lo develop e writlen zlflrmrlive zclion cornpliznce progrrm rs 
required by the Rules snd Regulations rpproved by lhe Secre:zryol Labor underEu1horiiyo:Execulive Order1 1245andsupply 
Operelor with e copy of such propram i f  Operalor so requests. 

C. Nonregregalcd Fecllilies. 
Conlrsclor cerlifies lhst he does no! rnsinlein or provide for his employees eny segregrled ficili l ics a1 eny of his 

eslablishmen!s. End lhst he does no: permil his em;loyees lo peeorm lheir services a1 m y  1oce:ion. under his conlrol, whe:e 
aqregsled facilities ere mzinlsined. He cenifies lurlher ihs l  he will no1 meinlain or provide for his employees eny repregrled 
faciliiies a1 r n y  of his es:ab!ishmenls. 2nd lhs l  he will not permit his employres lo ped0:m their services a1 zny locr:ion, under 
h is  conlrol. where sssrepsted Ircili:ies ere main:eined. Conlfzc!or agrees tho1 r breech of his cer;ific;:ion i s  e vio!r:ion 0: the 
Equal Opporiunity Cleuse in lhis Conire-1. As used in lhis c%ificElion. !he lerm "sefre;z:ed fscililies" mezns any writinp 
rooms. work areas. rest rooms 2nd wesh rooms. res:aurints sndo:her ea:int ireas. time clocks. locker rooms and c:hers:orrgg 
or dressing erees. parking lols, drinking foun:eins. recresiicn or enierlsinmenl areOs. trznsporiilion End hovsing fecili:ies 
F'ovided :or employees which fire sezrspzied by explicii diredive or ere in 1acrsearsga:ed on the task of race. color, religion. 
s i  ape or nr:ional origin. because of habil. local cuslom or o:hemise: Con:ractor's policies 2nd prsclicer must assure 
E ;  . v i r l e  physical :rcili:ies lo both sexes. He further agrees thz: (except where he has ob:eined identical ceCi:icalions lrom 
FA . ' :' -onlrrclors for specific lime poriocs) he will ob:ein i5enlicrl cerlifica:ions frcm proposedsubconirrciorspriorio 
the.. 1 :on:rac:sexceeding S10,030which e??. not exempilrom the provisionsol Equal 0pporiunilyClruse;:hll hewill 
re:ain : - :;;stions i n  his liles; end the1 he will forward lke following no!ice lo such proposed subconlraaors (except 
where :.,. . . :.:.red subconlrsclors hove subailled ider.:iczl ceni!ici:ions for specific lime periods): 'NOTICE TO 
PROSPECTiLi SUBCCNTRACTORS. OF REOUIfiEldENT FCR CERTIFICATIONS OF NONSEGREGATED FACILITIES. A 
Ceniliczlion 01 Ncnse~reQsled Fzcili:ies 2s reqUife6 by lhe IAey 21.1SSB. Order on Eliminclion 01 Segregi4.el Frcililies, by lhs 
Secre:ary 01 Labor (23 F e d .  Reg. 7604. hley 28,1056). musl be submitled prior lo lhe ev..srd of e subccnlrrci exceeding siO.WJ 
which is  no1 exempl from lhe provisions Of lhe Equel OppOrlunlly Cl2USe. The ceflificalion mzy be submi?ied eilher for e E a  
subconlrccl or for 611 subconlrecls during 2 period (Le.. qurCerly. semiamually. or Ennually)." 

0. Penalller 
Contreclor furiher understands end eprees 1hs: e breach oI :he essurance conlainec! in Pareoraphs A lhrough C ebove 

subjects i t  lo :he provisions 0: the Order el 41 CFFi Chzplsr ED 0: the Secrslary of Lebor da:ed t&y 21. 1ES6. In (he event of 
Con:rrclor's noncompliance wilh lhe non6scriminziion clauses of lhis Conlract or with any of such rules, repulrlions, or 
orders. such noncomplience shEll cons1i:ule sufficient SrounCs. r n d  lhe psrties herelo spree lo immedie:e csncellzlion of this 
Conlrscl on lhe besis of such noncompliance with no :urlher oblipalion whalsoever on the pen o! lhe Opeerstor. 

2 LISTING OF EMPLOYldENT OPENINGS 
The undersigned Con:reclor fufihar Eerees. if :he V e b e  O! Eny c0n:recl of purchsse orCer is S2.500 or more. :he1 g will be 

bound by the following provisions conlzined in 41 CFR 53-253 promulgzled pursuznl lo  Executive 0rd.r No. 11701: 
A. The Contreclor, lo provide specizl emphesis lo ihe employmenl Of qvelilied diseble.9 veierens End veieizns of lh: \'ieinen 

ere. Eorees ths: ell sui:able employm~enl OprninEs Of lhe COnlf2ClOf which exisl E l  Ihe lime o:lheexecu:iono!lhisCon:r~c~~nd 
1hose-w.hich occur during Ihe ?erlOrnznCe Of (h is COnlrZCl. including (hose not peneraled bylhis Con:rrcl anC including Ihosg 
occurring e: en esleblishmenl Of  Ihe C0n:r~CtOrOiher:han the cne wherein :he Conlracl is  being perlo:meCbu: excludinglhosc 
GI independenlly opereled COfpOrZle af:ilis:es, sh i l l  be 0:fereC fCr lisling 81 en sppropriile locrl  oflice C: :he S:ge employmenl 
service system wherein Ihe opening occursand IO provide such re;onslosuch localolfice reEsrdin~empIoyn~nlopeninEr tnd 
hires es msy be required; Provided. Thst this Provision shzll nc: 2?ply lo openinps which Ihe Contrecior lills from within 1h6 
Conrreclor's organizz:ion or Ere filled Pursuznl 10 b customary end 1rrdi:ionsl employer-union hiring arrrngement. 
B. Lisling 01 employment OpeninSs wi:h the employmen1 Service SYSlem pursurnl lo lh is cleuse shzll b e  nzde st I c z r i  

concurren:ly wi lh Ihe use of any olher WCrUilmenlStrviCe Or e::OC LnO sh i l l  involve the norm21 obligelions which tI:bch 10 \he 
p l ic ing of a bona:ide job order. including the acceplance Of referrals Of ve:erzns and nonveierens. The Ilsling olemploynenl 
o2eninss does no1 recuire Ihe h i r in t  0: znY P6niCU!2r job ep?kaf i l  Or from eny parlicular ofoup 01 job applicrntr. r n d  nclhinp 
hr-:ein is in:ended 10 relieve lhe CGn:faClOr Ifom r n y  fequirenenls in any Execulive Orders or reguliiions regsrding 
nonCiscriminzlion in employment. 
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t b d i f i c a t i o n  No. 1 
Supplemental Agreement 
Contract  No. 3017-5 

SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREEMENT, e f f e c t i v e  t h e  6 t h  day o f  November 

1978, between Gruy Federal,  Inc. ( h e r e i n a f t e r  c a l l e d  "Operator"), a 

Texas co rpo ra t i on  w i t h  i t s  p r i n c i p a l  p lace o f  business i n  Houston, Texas, 

and Progress D r i l  k i n g  Company, I nc .  ( h e r e i n a f t e r  r e f e r r e d  t o  as "Contractor"),  

a Texas Corporat ion w i t h  i t s  p r i n c i p a l  p lace o f  business i n  Houston, Texas 

WITNESSETH THAT: 

WHEREAS, Operator and t h e  Un i ted  S ta tes  Department o f  Energy 

entered i n t o  Contract  No. EG-774-08-1528, e f f e c t i v e  September 26, 1977, 

f o r  t he  t e s t i n g  o f  geopressured format ions i n  the Texas and Lou is iana  

Gu l f  Coast area; and 

WHEREAS, Operator and Con t rac to r  entered i n t o  Contract  No. 3017-5, 

e f f e c t i v e  May 26, 1978 i n  which Contractor  agreed t o  reen te r  abandoned 

w e l l s  i n  Lou is iana  f o r  Opera to r ' s  use i n  i t s  geothermal t e s t i n g ;  and 

WHEREAS, t he  p a r t i e s  hereto,  accord ing t o  t h e  amendment p r o v i s i o n  

o f  Paragraph 21, Contract  No. 3017-5, have agreed upon c e r t a i n  m o d i f i c a t  

Contract  No. 3017-5. t o  Paragraph 23 e n t i t l e d  EXPENDITURE LIMITATIONS i n  

NOW, THEREFORE, the  p a r t i e s  he re to  agree t h a t  

amended i n  t h e  f o l l o w i n g  p a r t i c u l a r s  on l y .  

1 .  Paragraph 23 e n t i t l e d  EXPENDITURE LIMITAT 

i t s  e n t i r e t y  t o  read as f o l l o w s :  

Contract  No. 30 

ONS i s  r e v i s e d  

7-5 

n 

on s 

S 

23.1 T o t a l  Costs aga ins t  t h e  Gladys McCall w e l l  s h a l l  n o t  exceed 

$21 4,800 .oo 

23.2 T o t a l  c o s t s  aga ins t  t h i s  Contract  s h a l l  n o t  exceed $750,800.00, 

w i t h o u t  p r i o r  w r i t t e n  approval o f  Operator. 

23.3 Con t rac to r  s h a l l  adv ise Operator, i n  w r i t i n g ,  when t h e  t o t a l  

commitment aga ins t  t h i s  Contract  has reached $650,000.00 

23.4 Charges s h a l l  commence aga ins t  t h i s  Contract  upon Con t rac to r ' s  

depar ture to f i r s t  w e l l  s i t e ,  as d i r e c t e d  by Operator 
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T h i s  Supplement Amendment s h a l l  n o t  become e f f e c t i v e  u n t i l  approved 

by the  Un i ted  States Department o f  Energy. 

Except as mod i f i ed  by t h i s  Supplement Agreement, the p r o v i s i o n s  o f  

Con t rac t  No. 3017-5 s h a l l  remain i n  f u l l  f o r c e  and e f f e c t .  

The fo rego ing  Supplemental Contract  i s  agreed t o  and accepted by 

Gperator t h i s  30  day o f  n/oL/&z~d& , 19 78 

BY: 

I 

The foregoing Supplemental Contract  i s  accepted by the  undersigned 

as Con t rac to r  t h i s  < day o f  & L - ~ C L ,  19 78 , and 

s u b j e c t  t o  a l l  o f  i t s  terms and p r o v i s i o n s .  

h h 

OPE RATOR : 

f i  
TITLE: c 9&, A&-- 

/ 

THIS SUPPLEMENTAL CONTRACT APPROVED FOR ISSUE: 

UNITED STATES DEPARTMENT OF ENERGY 

BY: 

TITLE: 
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PlVD I I I Ld L I Ull NU. L 

Supp 1 erne n t a  1 Ag reemen t 
Contract  No. 3017-5 

SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREEMENT, entered i n t o  t h i s  7 t h  day o f  November 

1978, between Gruy Federa l ,  Inc. ( h e r e i n a f t e r  c a l l e d  "Operator"), a Texas 

c o r p o r a t i o n  w i t h  i t s  p r i n c i p a l  p lace o f  business i n  Houston, Texas, and 

Progress P r i l l i n g  Company, Inc. ( h e r e i n a f t e r  r e f e r r e d  t o  as I1Contractor"),  

a Texas c o r p o r a t i o n  w i t h  i t s  p r i n c i p a l  p lace o f  business i n  Houston. Texas. 

WITNESSETH THAT: 

WHEREAS, Operator and t h e  Un i ted  States Department o f  Energy entered 

i n t o  Contract  No. EG-77-C-08-1528, e f f e c t i v e  September 26, 1977, f o r  t h e  

t e s t  ng o f  geopressured format ions i n  t h e  Texas and Louis iana Gu l f  Coast 

area and 

WHEREAS, Operator and Con t rac to r  entered i n t o  Contract  No. 3017-5, 

e f f e c t i v e  May 26, 1978 i n  which Con t rac to r  agreed t o  reen te r  abandoned 

w e l l s  i n  Louis iana f o r  Opera to r ' s  use i n  i t s  geothermal t e s t i n g ;  and 

WHEREAS, t he  p a r t i e s  hereto,  accord ing t o  t h e  amendment p r o v i s i o n  

o f  Paragraph 21, Contract  No. 3017-5, have agreed upon c e r t a i n  m o d i f i c a t i o n s  

t o  Paragraph 4 e n t i t l e d  DAYWORK RATES and t o  E x h i b i t  "C" i n  Contract  No. 

3017-5- 

NOW, THEREFORE, the  p a r t i e s  he re to  agree t h a t  Contract  No. 3017-5 i s  

amended i n  t h e  f o l l o w i n g  p a r t i c u l a r s  on l y .  

1 .  Paragraph 4 e n t i t l e d  DAYWORK RATES i s  r e v i s e d  as f o l l o w s :  

The e f f e c t i v e  date o f  t he  f o l l o w i n g  r a t e  changes i s  November 

IO, 1978. 

4.1 M o b i l i z a t i o n  day r a t e  i s  changed from $5,400.00 per  24 hour 

day t o  $5,745.00 pe r  24 hour day. 

Demob i l i za t i on  day r a t e  i s  changed from $5,400.00 per  24 hour 

day t o  $5,745.00 per  24 hour day. 

Moving r a t e  i s  changed f rom $5,400.00 per  24 hour day t o  

$5,745.00 pe r  24 hour day. 

4.2 

4 . 3  
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Modi f i ca t ion  No. 2 
Page 2 

4 . 4  Operating Day r a t e  i s  changed from $6,000.00 per 24 hour day 

t o  $6,525.00 per 24 hour day.. 

Standby r a t e  'wi th crews i s  changed from $5,400.00 per 24 hour 

day t o  $5,745.00 per 24 hour day. 

4 . 5  

2. EXHIBIT "C" i s  rev ised i n  i t s  e n t i r e t y  t o  read-as fo l lows:  

D I V I S I O N  40 

LOU 1 S I ANA 

R I G  CREW PAY SCALE - EFFECTIVE NOVEMBER 1, 1978 

DRILLER $ 9.56 PER HOUR 

DERR I CKMAN 7.96 PER HOUR 

MOTORMAN 7.70 PER HOUR 

FLOORHAN 7.18 PER HOUR 

F L O O W  7.18 PER HOUR 

FULL CREW $ 39.58 PER HOUR 

Except as modif ied by t h i s  Supplement Agreement, and any o ther  

Supplement Agreements, the  prov is ions  o f  Contract No. 3017-5 s h a l l  

remain i n  f u l l  f o rce  and e f f e c t .  

3. 

The foregoing Supplemental Contract  i s  agreed t o  and accepted by Operator 

I 19 78 t h i s  5th day of December 

BY: 

I 
TITLE: durchasing k n a h e r  

The foregoing Supplemental Contract  i s  accepted by the  undersigned as 

Cont rac tor  t h i s  sth day of December , 19 78 

CONTRACTOR: 

BY: 

TITLE: h e .  President 
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