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

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

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

d. Adjacent and regional well correlation data available.
e. Available geological and geophysical data (i.e., seismic,

gravity, magnetic, surface geological studies) that were
utilized in determining this well location.

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

g. 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.

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

i, 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 environmmental 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.

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.

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

The Contractor's evaluation of the long-term environmental
effects of an extensive commercial 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.

b.

Accounting for day-to-day contract progress;

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

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. 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.

b. 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.

c. 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.

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



GRUY FEDERAL, INC.

At an early stage (when information becomes available),
attempt to negotiate terms under which the operator will
permit Gruy and Associates to take over the well in order
to conduct whatever operations are required to test geo-
pressured-geothermal aquifers. This will, if practicable,
include use of the rig under contract to the operator.
Simultaneous arrangements will have to be made with the
drilling contractor, the landowner, and the many state
departments or commissions having or claiming some interest
in the program.

Send letters of solicitation to industry and follow
such letters with personal visits.

Publicize the program to the greatest extent practicable
by appearances of staff members on technical programs and
elsewhere to discuss the results of the first two-well
reentry and testing operationm.

Extend search to include marsh and inland waterway loca-
tions as well as land sites.

Include the Texas Wilcox trend and Louisiana Oligocene
and Tuscalcosa trends with the same intensity of search
as the Texas Frio and Louisiana Miocene trends.

The Contractor will be responsible for obtaining those support
services required to accomplish all work at each well location.
The Contractor shall also 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 C, "Testing Details [not included in this report].”

Two categories of candidate test wells are distinguished in this
contract modification:

"wells of opportunity," to be taken over as soon as possible

after the operator has decided to abandon but before plug-
ging and abandonment operations have commenced;

"reentry wells," which have penetrated or approached the
aquifers of interest but have already been plugged and
abandoned. :

The contract modification sets a higher priority on wells of oppor-
tunity (also called '"WOO's" or 'takeover' wells), since it is cur-
rently anticipated that the desired data can be obtained at lower
cost from such wells.
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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 (WO0) 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. NVO/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 of 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
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the then foreseeable future. 1In an effort to accelerate the
total operation and conduct some Geo? tests before the end
of DOE's fiscal year 1978, it was decided to commence opera-
tions with the drilling rigs that could be obtained at the
time.

Costs. The original estimated costs for reentering the sub-
ject well and completing the tests were higher than estimated
costs for other reentry operations, primarily because of the
well's depth and the requirement to purchase a full 7-inch OD
casing string, 3-1/2 inch OD tubing string, and a new Geo?
christmas tree. It was realized that most of the high cost
items could be considered recoverable costs, with the equip~
ment being available for subsequent use; hence the well's
availability and ease of access were deemed to offset the
cost factor.

Timing. As mentioned in item 4, all parties concerned

were anxious to obtain actual test results from the Geo
project before the end of FY 1978. The many legal, environ-
mental, contractual, and logistical considerations inherent
in the project all worked together to encourage commencement
of reentry operations in time to meet this constraint.
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3. CHRONOLOGICAL ACCOUNT OF OPERATIONS#*

Site Preparation

The Alice C. Plantation No. 2 Well site was selected because it
was readily accessible and required minimum preparation time, and the
landowner was willing to execute an agreement providing for the test
rights. A copy of the agreement with the landowner is included as
Appendix A.

Access to the well site could best be provided by using an ex-~
isting shell road through the Cabot Corporation's carbon black plant
immediately adjacent to the site (see Fig. 1 of Exhibit A). A copy
of the agreement negotiated with Cabot for the use of this road is
included as Appendix B.

The contract for site preparation was awarded to Ashy-Hutchinson
of Eunice, Louisiana, on the basis of low bid. A copy of the agreement
negotiated with Ashy-Hutchinson for site preparation is included as
Appendix C. Operations for preparation of the site began on June 28,
1978, and were completed on July 7.

While site preparation was in progress, a fresh-water supply well
was drilled. The contractor drilled the first well to 345 feet as a
dry hole. A new location was selected approximately 50 feet from the
first, and a second well was drilled to 505 feet and completed, pro-~
viding a supply of water adequate for the requirements of the anti-
cipated well operations.

Saltwater Injection Well

Site preparation was planned so that a sufficient area was prepared
early enough to permit moving in American Rig Services Rig No. 7 on
July 3, 1978, to drill the saltwater disposal well. American Rig No.
7, previously operating as a workover rig, was adapted for the purpose
of completing this job by the addition of a power swivel in lieu of a
conventional rotary table and by the addition of mud pumps for circu-
lating the drilling fluids.

Crews were trained and experienced in workover operations but
were not equally experienced in drilling operations. However, because
of the criticality of time and the need to obtain data before the end
of the fiscal year, it was decided to proceed with the equipment and
crews at hand.

*Summaries of operations in tabular form are included as Exhibits C-1,
C-2, and C-3 at the end of this report.
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Rig-up operations were completed on July 5 and on the 6th, 13-3/8" 0D
conductor casing was driven to refusal at 117 feet. The contractor then
mixed spud mud and installed the power swivel to commence pipe rotation for
drilling. On July 8, the mouse hole was drilled and continuous operations
were begun.

At 8 a.m. on the 8th the well was spudded and drilling proceeded to
187 feet in gumbo. This formation is common throughout the Garden City
area and is troublesome to drill; the gumbo-type material is semi-plastic
in character and tends to flow or shift position. Operations were shut
down at 187 feet in order to clean the gumbo from the flow lines, shale
shaker, and mud pits.

Drilling continued mormally to a depth of 1222 feet, reached on July
11. The hole was conditioned to run surface casing, and a casing crew
rigged up its equipment and started 9-5/8" casing in the hole. At a depth
of 644 feet the casing stuck in the hole; it would neither rotate nor
reciprocate. Mud returns from the hole showed excessive volumes of gumbo
over the shale shaker.

An oil-base liquid with low surface tension ("EZ-Out'") was pumped into
the well to free the stuck casing. During this operation the formation
closed in around the outside of the 9-5/8" casing, preventing the circu-
lation of drilling fluids. '

Since the casing was stuck above the base of the fresh water sands,
and since Louisiana State Department of Conservation regulations require
that fresh water sands be covered by at least two strings of casing, it was
mandatory to abandon this hole. Therefore on July 15, drill pipe was run
open-ended inside the 9-5/8" casing and cement plugs were set from 600 to
400 feet and from 20 feet to the surface, effecting plugging and abandonment.

In order to conserve space and to utilize existing mud pits, the rig
was skidded some 10 feet from its original location on July 16. New 13-
3/8" OD conductor casing was driven to refusal at 121 feet., American Rig
No. 7 was rigged up and the blowout preventer stack was nippled up. On
July 17 the well was spudded and drilled to 126 feet. Drilling continued
through July 19 to a depth of 1057 feet.

The hole was conditioned and gumbo was removed from the mud system
prior to rigging up the casing tools on July 21. That same day, 9-5/8" 0D,
36# H-40 LT&C casing equipped with a Halliburton float collar at 998 feet
and guide shoe was run to 1040 feet. This pipe was cemented with 200 sacks
of class H cement, plus 1% Thrifty Line and 5% sodium chloride, tailed in
by 100 sacks of class H cement plus 2% calcium chloride. Sixty-five barrels

10
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of cement were circulated to the surface, The cement job was complete at
5:30 p.m. with 1000 psi final pressure at the surface. Cement was allowed
to set for 24 hours.

Nippling up operations were completed on July 23. The blowout
preventer stack was tested and the float collar at the bottom of the
casing was drilled out. Normal drilling progressed through July 25 to
a depth of 1856 feet, at which point the rig had to be shut down for
repairs.

Coincidental with the repairs to the American No. 7 Rig, Progress
Drilling Company Rig 21 became available for reentry operations on the
Alice C. Plantation No. 2 Well. Progress began moving in equipment on
the site, greatly increasing activity in the area.

Repairs to the saltwater injection well rig were completed on July
26. The hole was conditioned to a depth of 1856 feet and drilling then
progressed normally to a depth of 3584 feet. While pulling out of the
hole to change bits at this depth, the drill pipe momentarily stuck at
3534 feet, at 2812 feet, and again at 2450 feet before the crew finished
pulling out of the hole. While going back in the hole with a new bit,
it was necessary to ream bridges in the hole at 1057, 2555, and 2580
feet. Thereafter it was necessary to ream each joint of drill pipe back
to a depth of 3584 feet.

The hole conditions experienced on this trip in the hole led to the
conclusion that the power available from the American Rig No. 7 mud
pumps was inadequate to properly circulate formation cuttings from the
hole below this depth. A Byron Jackson pump truck was therefore rigged
up on August 1 in order to circulate the well fluids properly while
reaching the objective total depth. As a result of the additional mud
pump capacity, the rate of penetration increased from less than 2 feet
per hour to an average of 15 feet per hour. Drilling then continued
normally to a depth of 4355 feet on August 4. This was the coring depth
selected as the top of the objective injection sand, based on corre-
lations of the rate of penetration and the SP curve on the original
electric logs for the Alice C. Plantation No. 2 reentry well. (A copy
of this log is included as Exhibit D in the pocket inside the back
cover of this report.) Since DOE (see Exhibit E) had requested that a
conventional core be taken in the injection sand, a core was cut from
4355 to 4375 feet with 100% recovery. This core was examined on loca-
tion and found to be a homogeneous, medium- to coarse-grained, gray,
angular sand with substantial horizontal and vertical permeability. Every
third foot of this core was retained inside its rubber sleeve, sealed in a
plastic bag, and stored at Core Laboratories, Inc., Lafayette, Louisiana.

11
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On August 7 a new bit was run. The hole was drilled to a depth of
4570 feet and an electric log was run (copy included as Exhibit F in
the pocket inside the back cover of this report) on August 8-9. It was
concluded that the objective sands had been penetrated and were suitable
for saltwater disposal. Drill pipe was then laid down in preparation
for running a 5-1/2" production casing.

On August 10 a full string of 5-1/2" OD, 15.5#, J-55 casing was
run, complete with a guide shoe on the bottom and a float collar at 4535
feet. Cement was circulated to the surface on the well, the blowout
preventers were nippled down, and the 3-1/2" drill pipe was loaded out.
Two days later a string of 2-7/8" OD work pipe was picked up, the hole
was conditioned to total depth, and on the 13th a gamma-ray cement borid
log was run. The log indicated that it would be necessary to block
squeeze the base and the top of the objective injection sand to isolate
it from the remainder of the well bore.

On August 14 the 5-1/2" casing was perforated from an electrical
log depth of 4432 to 4435 feet, and the perforations were squeezed with
cement to a maximum and final pressure of 3500 psi. A through-~tubing
perforating gun was run on an electric wire line and the casing was per-
forated from 4338 to 4341 feet. The squeeze tool was then set at 4181
feet and the perforations were squeezed with cement to a maximum and
final pressure of 3000 psi. The work string and squeeze tool were then
pulled out of the hole. On August 15 a 4-3/4" OD drilling bit was run
in the hole and cement was drilled from 4163 to 4337 feet and from 4381
to 4522 feet. The fact that cement was drilled below the lowermost
perforation confirmed that a poor primary cement job existed near the
casing shoe. It also confirmed the poor bonding shown on the bond log.
On August 16 the squeezed-~off perforations were tested to 1500 psi and
found to be holding satisfactorily. A trip was then made with the work
pipe and bit and casing scraper to 4522 feet. The mud was displaced
from the hole with water and the work string was laid down.

On August 17 the blowout preventers were nippled down and a christ-
mas tree installed and tested to 1500 psi. The cased-off saltwater dis-
posal well was then left idle to await perforating, scheduled to be
accomplished simultaneously with completion preparations on the reentry
well.

Reentry Operations

After several months of searching for a drilling rig of suitable
capacity, Gruy located a rig owned by the Progress Drilling Company,

12
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which was available after completion of a well in Allen Parish, Lou-
isiana. A copy of the contract for the rig is included as Appendix D.
Progress moved in to the Alice C. Plantation No. 2 location with their
rig No. 21 on July 26-28 and rig-up operations began. During this
period it was necessary to install drip pans and additional drainage
ditches to conform with environmental requirements.

During the first two weeks of operations at the site, work was hin-
dered by torrential rains following the passage of a tropical depression.

On August 2 rig-up operations were completed and the rig broke tour
before drilling the rat hole and the mouse hole. The following day the
mud tanks were filled with water and the rig serviced. Nippling-up of
blowout preventers and control lines was completed on August 4. It .was
then determined that the accumulator tanks were inadequate and required
replacement. The choke manifold was nippled up and spud mud mixed on
August 5; on the 6th, the bell nipple was replaced and attempts were
made to complete a test on the blowout preventers. The preventers were
tested at 10,000 psi and the Hydril at 3500 psi on August 7.

On August 8 the well was reentered. The top cement plug from 0 to
20 feet was drilled out and the hole was conditioned to 2137 feet. The
next day cement was drilled from 3205 to 3266 feet and the hole was
again conditioned. At that point the 9-5/8" casing tieback string ar-
rived at the location. A mud degasser was installed in the system,
along with the new accumulator chamber for the Hydril,

On August 10 the choke manifold assembly was repaired, and the
blowout preventers and choke manifold were tested to 10,000 psi.
Operations resumed on the 1lth, when cement was drilled from 3266 to
3275 feet, at which point the top of the cut-off 9-5/8" casing was
encountered. A trip with a junk basket was made and the hole cleaned
out to 3275 feet. After the junk basket was removed and a new bit run,
cement was drilled inside the 9-5/8" casing to 3503 feet and the mud
conditioned to that depth.

A round trip was made with wash pipe and the 9-5/8" casing was
washed over from 3428 to 3490 feet (a total of 62 feet below the top of
the 9-5/8" casing). On August 15 the mud was conditioned and a trip
made for cutting tools. The 9-5/8" casing was cut at 3446 feet. A trip
was made to recover the 9-5/8" casing fish, followed by another to dress
off the top of the 9-5/8" casing. The Brown 0il Tool high pressure
tieback sleeve was then run with 9-5/8" casing and the tieback made to
extend a full string of 9-5/8" casing to the surface. The connection
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was tested to 3000 psi for 30 minutes, and held. The 9-5/8" casing was
hung off with 200,000 pounds of temnsion and nippled up on the casing
spool on August 17. The next day, nippling-up of the blowout preventers
and the accumulator tanks was completed. The BOP's and choke manifold
were tested to 10,000 psi. Some repairs were made to the No. 3 engine
on the rig during this period.

A trip was then made and cement drilled from 3490 feet to a depth
of 3522 feet. Mud was conditioned and the crew continued running pipe
in the hole, conditioning mud to a depth of 8370 feet. Operations were
continued to condition the hole by lowering the drill pipe in increments
of 1000 to 2000 feet. This progressed from August 22 through August 25,
at which time the hole was conditioned to 16,004 feet., At this point
the mud weight was increased to 17.2 1b/gal preparatory to drilling out
the cement plug in the bottom of the 9-5/8" protection casing. This was
the mud weight used by Sun 0il Company at the time the well originally
reached its total depth of 19,000 feet.

On August 28, after conditioning the well, the preventers and choke
manifold were tested to 10,000 psi and the bottom plug in the protection
casing was drilled out. Operations continued to wash and ream the open
hole at 16,329 feet. The low drum chain on the rig drawworks broke and
was repaired on the 30th. On August 31 a trip to change bits was com-
pleted and the hole conditioned to 16,329 feet. Reaming and washing
continued to 17,131 feet. TUpon starting to make a short trip on Sept-
ember 3, the lower clutch on the rig broke. During the breakdown the
rig could not rotate or reciprocate the drill pipe, which therefore
became stuck in the hole. '"Black Magic" o0il base mud was spotted in the
well in an effort to free the drill pipe. The pipe was worked free and
the hole conditioned to 17,547 feet. The following day the mud agitators
and mixing system were repaired, and conditioning of the hole continued
to a depth of 17,735 feet. On September 7 the objective depth, 18,100
feet, was reached. At that point, during a short trip, the pipe ex-
perienced 50,000 pounds of drag at 17,630 feet. The hole would not fill
properly and it actually started to flow. Drill pipe was lowered back
to bottom and the hole was conditioned with 17.2 1b/gal mud.

On September 8 an additional short trip was made into the 9-5/8"
casing and it was found necessary to ream the hole from 16,474 to 16,534
feet. Reaming continued through the tight spot at 16,474 feet prior to
conditioning mud to 18,100 feet. On September 10 the drill pipe was
pulled out of the hole to run an electric log. No drag was encountered
to 18,100 feet during logging operations.

14
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The Schlumberger ISF Sonic and caliper log was completed, and
during the conditioning trip to 18,100 feet it was necessary to ream
a tight spot at 16,474 feet. Mud weight was found to be cut from 17.2
to 17 1b/gal on bottoms up circulation. Another short trip again found
a tight spot at 16,474 feet, with drag up to 50,000 pounds. After
returning to bottom on the 13th, returns of drilling mud from 18,100
feet were cut to 16.9 1lb/gal. After stabilizing the mud column, a round
trip was made with the drill pipe to rig up and mill at 16,474 feet.
Milling continued back to 18,100 feet, with a maximum drag of 25,000
pounds. The drill pipe was pulled out of the hole to change the drill-
ing assembly. While the pipe was out of the hole the lower rams were
changed to 7" pipe rams in preparation for running 7" production casing.

On September 16 the crew finished changing to 7" pipe rams, tested
the blowout preventers to 10,000 psi and the Hydril to 3500 psi, and
went in the hole to the bottom of the 9-5/8" casing at 16,234 feet. The
rig was then shut down to repair the drawworks. On September 17 casing
tools and equipment were rigged up to lay down drill pipe. Drill pipe
was then run to total depth and circulated bottom up, and the crew
started laying down drill pipe.

On September 17, as drill pipe was being laid down and loaded out
on the trucks, the well began to flow at approximately 8 p.m. Oper-
ations during the saltwater flow and through abandonment of the well are
described in detail in Section 4 of this report.,

15
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4, SALTWATER FLOW, PLUGGING AND ABANDONMENT

Throughout reentry operations a mud-o-meter device (a pit level and
mud flow line recorder) was positioned near the driller. Both a visible
and an audible alarm system were coupled to this recorder. A second
recorder for the pit level and flow line was located in the drilling
consultants trailer house quarters, but without an alarm system. These
devices continuously monitored and recorded the mud level in the tanks
and the relative flow rate in the mud line from the well. As will be
discussed in following paragraphs, the recording on the derrick floor
was interrupted; the recording in the consultants' office, however, was
continuous.

Before commencing to run 7-inch casing, it was necessary for -the
drilling crew to remove the drill pipe by pulling one joint at a time,
laying down the joint, and loading it onto a waiting truck. Considera-
tion was given to standing the drill pipe in the derrick, but the der-
rick could not accommodate all of the pipe. The necessity to accomplish
this operation in the shortest possible time was recognized, since any
delay would lead to deterioration of conditions in the open hole.

Coming out of the hole with drill pipe required keeping the hole
full of mud while drill pipe was being removed, in order to maintain a
constant hydrostatic pressure overbalance adjacent to the Geo? sands.
The recording chart shows that this was done regularly while pulling out
of the hole. During the process of filling the hole as described, the
monitoring instrument senses a flow in the mud flow line and sounds the
alarm each time pipe displacement volume is replaced by an equivalent
volume of mud. Normal operating practice while drilling or reaming down
in the hole is to rely heavily on this device to warn of any variations
in rate of flow. Apparently the rig personnel felt that the frequent
alarm was not serving a useful purpose because the normal course of the
operation resulted in repeated blasts. There is evidence, but no
proof, that they therefore elected to turn off the alarm to avoid dis-
traction during removal of drill pipe. This conclusion is based on the
fact that the alarm switch was found to be turned off when inspected
after the saltwater flow incident.

Switching off the alarm did not interrupt the recording of the pit
level and flow line volumes on the charts on the rig floor or the trailer
house. Inspection of the rig chart reveals, however, that the pen for
the pit level recorder was inoperative and apparently clogged from 7:30
a.m. to 6:45 p.m. It therefore provides very little information prior
to loss of well control. Apparently-the sudden flow surge at the surface
jarred the recording pen, causing it to ink and begin recording after
salt water flow commenced (see Fig.l).

16



CHART

FIGURE 1

17



GRUY FEDERAL, INC.

The chart recorded in the trailer house indicates that the well was
experiencing a continuous and progressively increasing flow for seven
hours prior to the loss of control., Similarly, the chart shows a
progressive net increase in mud pit volume, but this was masked to some
extent by the operation of adding mud to the hole to compensate for the
drill pipe volume. (See Fig. 2)

After pulling all of the drill pipe except eight joints and three
drill collars, the rig crew stopped this operation for 1-1/2 hours in
order to pick up the kelly and break out subs and valves. Operations
were then resumed to finish laying down the drill pipe. Three more
joints were pulled, and then, just after 7 p.m. on September 17, 1978,

a strong flow of mud commenced. This was apparently the first awareness
on the part of the rig personnel and the engineers that a problem
existed.

Attempts were made to install the TIW surface control valve on the
top joint of drill pipe, but the well was flowing too strongly to permit
this. The pipe rams on the blowout preventers and Hydril were closed,
all engines were shut down, and the rig was evacuated until daylight.
Flow continued through the drill pipe for 2-1/2 to 4 hours (accounts
vary) before the hole bridged inside the 9-5/8 inch casing. Shale,
drilling mud, and salt water were spread over the downwind surface area.
No one was injured. The only surface damage was the destruction of all
rig lights.

At approximately 8 p.m. on Sunday, September 17, M. H. Willits,
acting Gruy project manager, was notified by telephone from the rig by
John White of Golden Engineering, Inc., who, together with Jim Jordan,
represented Gruy at the well site. Willits immediately mobilized
Halliburton pumps and control equipment and ordered excess liquid mud
(which had been sent to remote storage) returned to the well site. A
Gruy drilling supervisor, Ken Lawrence, arrived at the scene the fol-
lowing morning, at which time all flow had ceased.

After the well ceased flowing, there was no indication of pressure
on the drill pipe remaining in the hole, the 9-5/8 - 13-3/8 inch casing
annulus, or the 13-3/8 inch surface casing. No indication of pressure
was observed on either the surface or the 5-1/2 inch casing of the salt
water disposal well., Halliburton's attempts to pump through the kill
line established that the drill string was not in pressure communication
with the 9-5/8 inch annulus. During this operation, seven barrels of
water and three barrels of mud were pumped into the drill pipe annulus.
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The 4-1/2 inch pipe rams on the BOP were opened and the remaining pipe
was found to be free. It was then recovered from the hole. The three
drill collars were found to be plugged with shale.

Since it was impossible to determine how many bridges had been
formed, or at what depths they occurred, or which bridges had pressure
trapped below them, it was determined that a snubbing unit should be
employed to a depth of at least 4600 feet while drilling out bridges,
in order to control possible trapped pressure kicks. It was preplanned
to remove the snubbing equipment upon reaching 4600 feet because the
weight of the drill string below this depth would more than offset the
fluid forces and conventional reentry techniques would be faster. On
this premise the snubbing unit and all auxiliary equipment were in-
stalled and cleanout operations were commenced on September 25, 1978.

During snubbing operations small bridges (approximately 10 feet
each) were encountered at 573, 820, 923, 1243, 1332, 1579, 1720, and
3416 feet. No trapped pressure was found below any of these bridges;
some salt water and slightly gas cut mud were observed. Snubbing con-
tinued while drilling and washing to 4781 feet. The snubbing unit was
then rigged down, the 4-1/2 inch drill pipe was replaced by 3-1/2 inch,
and conventional drilling proceeded to 5053 feet. At this depth the bit
hit an obstruction. A trip was made to change bits. It was found that
the old bit bore indications of running on junk or metal. A trip was
made with an 8-1/4 inch lead impression block. The jagged and irregular
impression on the block indicated the hole to be restricted by approx-
imately one inch over the entire periphery of the block. It is the
opinion of Gruy that this impression could only be caused by collapsed
casing beginning at the depth of 5053 feet.

It was concluded that any attempt to repair the damaged section of
the 9-5/8 inch casing would require using excessively heavy drilling
mud, which would exert a pressure in excess of the overburden pressure
of the formation and result in lost circulation. Hence it appeared to
be mechanically and financially unreasonable to attempt further opera-
tions. We therefore recommended that the well be abandoned and re-
ceived approval from DOE to do so.
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S, CONCLUSIONS AND RECOMMENDATIONS

This section summarizes Gruy's interpretive comments, assessments, and
evaluations of the problems encountered, as well as final conclusions and
recommendations.

Cause of the Salt Water Flow.

After reviewing the mud flow charts, Gruy's conclusion is that swab-
bing action during the early stages of the trip out of the hole which
commenced at approximately 5 a.m. September 17 initiated a flow of salt
water from the Geo? formations, reducing the hydrostatic pressure. This
is indicated on Figure 2. The notes on this chart reflect our subsequent
interpretation of events as they occurred.

Cause of the Casing Collapse.

On the basis of the available information, Gruy's engineering staff
has constructed a sequence of events that could have led to the casing
collapse, as follows:

1. After the hole had been emptied of drilling fluid, the well was
flowing 100 percent salt water with a temperature in excess of
300°F.

2. Because of the pressure loss caused by friction and the loss in
. hydrostatic head, the fluid pressure dropped below the saturation
pressure and the water flashed to steam.

3. A bridge formed deep within the 9-5/8" casing, interrupting the flow
and leaving much of the casing evacuated.

4. The empty 9-5/8" casing was then exposed to the hydrostatic pressure
of the mud column in the annulus and the casing collapsed.

In support of this premise, the collapse pressure of the 47 #/ft. N-80
casing was computed from the pipe design. The total weight in air of the
casing below 5000 feet was 597,000 pounds. This casing was run with 12.9
#/gal. (bouyancy factor = 0.802) mud in the hole; therefore the tensile
load on the casing at 5000 feet was 479,000 pounds. The effective collapse
resistance of 47 #/ft. N-80 casing subjected to this tensile loading is
approximately 3460 psi. The hydrostatic pressure exerted by the mud column
on the empty casing would reach the collapse pressure of 3500 psi at a
depth of 5217 feet. This computed depth is near the uppermost point of
collapse (5053 feet), supporting our explanation for the casing collapse.
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Loss of Control.

In an effort to better determine the actual events leading to the
September 17, 1978, salt water flow, Gruy retained the services of Mr.
Eugene H. Dobbs, an attorney—at—law practicing in Houston, to obtain
statements from several individuals representing the contractor, the sub-
contractors, and the supplier of the mud volume logging and recording
equipment. All statements obtained by Mr. Dobbs are en file in the offices
of Gruy Federal in Houston. Gruy also requested that statements be taken
from drilling company personnel who were on the reentry well. Progress
Drilling Company, however, would not allow its employees to provide such
statements.

Although the statements tend to be repetitive on most questions, con-
tradictions appear in the interpretations of the mud log charts. Gruy
believes it is important to note that the varied interpretations of these
charts indicate that Golden Engineering Company personnel would not have
anticipated the flow even if they had reviewed the recorded charts. A
comparison of statements directed to this specific point follows:

e From the statement of G. W. Duncan, then Manager of the Drilling
and Resource Evaluation Group for Gruy Federal, Inc.:

Had I observed these charts at the time that they were being re-
corded it would have indicated to me that the well was trying to
flow for some reason, and I feel that anyone else well versed in
well operations would feel - would be able to conclude the same
thing. (Page 38 of Duncan's statement.)

® From the statement of Michael R. Netto, service representative for
the AC Company of New Iberia, Louisiana, manufacturer of the mud
pit volume and flow sensors which recorded the log charts, speaking
in response to a question regarding the circular flow chart
recorded on September 17, 1978:

Question: In your opinion as an expert technician on PVT monitor-

ing devices, does this chart indicate anything which might make you
suspicious of what may be — of what might be happening to the flow

in the well?

Answer: Only right here. (Indicating) Only at 4 - Say, 4 p.m.,
there was a — looked like a drastic change in it. And other than
that, before that time, I wouldn't suspect anything wrong.
Question: Would you define this drastic change as being one which
shows that the pit volume was, in fact, increasing and that there

was indeed a flow in the flow line?

Answer: Yeah. Yes, sir. (Pages 51-52 of Netto's statement.)
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In Gruy's opinion, in normal industry practice such interpretive ob—

servations would have resulted in the immediate return of the drill pipe to
maximum possible depth and circulation of properly weighted drilling mud.

By comparison to the opinions of Duncan and Netto, which indicate that

the charts gave evidence the well was trying to flow, the following opin-
ions by White and Morris indicate a different interpretation or understand-

ing:

From the statement of John White of Golden Engineering Company
who was in charge of well site operations under a subcontract
agreement with Gruy, responding to a question regarding the strip
chart mud log of September 17:

Answer: . . « It shows steadily decreasing the mud volume in the
pits up until 5:00 or about 4:30 p.m. that I think whenever they
shut down to break the subs and kelly subs and stuff off the kelly
and it shows a fairly even - in other words, no increase in flow to
speak of other than what temperature would cause which is two or
three barrels, that much mud.

Question: Anytime say, from 12:00 noon on September 17, do you see
a reversal trend in -

Answer: No, it doesn't show to be taking too much fluid and it
doesn't show to be giving back any fluid. (Pages 29-30 of White's
statement.)

From the statement of Mr. Byron Phillip Morris, mud engineer with
Delta Mud and Chemical, who was serving as the mud engineer for the
reentry operation on September 17, responding to a question regard-—
ing the original circular chart log recorded at the well site on
that date:

Question: In your opinion, and from the chart known as "Exhibit
D," had someone been watching this on a continuous basis, would
they have been able to predict a flow from the information that's
apparent there?

Answer: No. (Pages 35-36 of Morris' statement.)

These excerpts indicate a difference of opinion among the persons

‘directly involved as to what the mud pit volume charts show, and, in com-
parison to the statements of Duncan and Netto, also a difference in their
ability to predict a salt water flow from the charts.
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Gruy's Geo? staff concludes from these excerpts and from the state-—
ments in their entirety that there is no indication that anyone present at
the well site on September 17, 1978, would have predicted the salt water
flow that occurred on that day, even if they had observed the charts as
they were recorded. It must be remembered, however, that the voluntary
statements were obtained several weeks after the incident and possibly are
tempered by rationalization, and also that any opinions on the subject held
by Progress Drilling Company personnel were withheld by the company from
this investigation on the basis that the day-rate drilling contractor is
not responsible for downhole conditions.

Policies Established to Preclude Recurrence of Uncontrolled Flows.

In the plugging and abandonment report for the Alice C. Plantation No.
2 Well, Gruy enumerated certain policies that have been established to pre-
clude the recurrence of uncontrolled salt water flows in future operations.
Recognizing that prudent field supervision is mandatory, Gruy has replaced
contract field supervisors with competent, experienced employees and has
strengthened company operating personnel. For all future well operations,
Gruy plans exceedingly tight controls, including the following steps:

1. Gruy will assign experienced company drilling supervisors to each
well, with stringent supervision to ensure that day-rate drilling
personnel and procedures do not cause or contribute to downhole
problems.

2. Gruy will conduct periodic refresher courses in well control proce-
dures and equipment. We are preparing a manual for this purpose.
Concentrated training of rig crews in early recognition of downhole
problems shall be company policy.

3. All necessary monitoring systems and charts, together with continuous
monitoring—system alarms, will be used. Records from these monitors
will be mailed to our Houston office for current review.

4, One man will be assigned to continuously maintain the monitoring de-
vices in good operating condition. During trips in and out of the
hole, this person will continuously monitor the mud pits and the mud
flow line.

5. Long strings of production casing in future wells shall be run in two
sections, the first being a casing liner and the second a tieback
string of casing. This will eliminate the necessity to lay down the
drill string, and will minimize the deterioration time before casing
is set through the open hole section.

In subsequent discussions with DOE, these policies have been elaborated and
approved. The final version of Gruy company policy on reentry well proce-
dures is set forth in letters from Richard J. Dobson and Thomas H. Roy to
Ronald T. Stearns of DOE/NVO (see Exhibits G, H, and I).
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6. COSTS
Total expense received as of December 1, 1978, on the Alice C.
Plantation No. 2 Well appears to be $3,587,883, which is broken down as
follows:
Land acquisition, legal fees, site preparation . . . $ 137,999
Tangible costs, primariy tubing « « ¢« o« ¢ o ¢ o ¢ o« & 888,329
Intangible items and services .« « o o« ¢ o ¢ o o o » 2,528,999

Other COSES o o o o o o o o o o o o o o s o o o & o 32,556

TOTAL . e & e @& 8 6 5 & e ° e & 6 & 8 & e & 3 o & » $3’587 ,883
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EXHIBIT A

INVESTIGATION AND EVALUATION OF

GEOPRESSURED-GEOTHERMAL WELLS

DETAILED REENTRY PROGNOSIS FOR
GEOPRESSURE-GEOTHERMAL TESTING OF
ALICE C. PLANTATION No. 2 WELL

GRUY FEDERAL, INC.
2500 TANGLEWILDE, SUITE 150
HOUSTON, TEXAS 77063

713/785-9200

JUNE 16, 1978

PREPARED FOR THE
DEPARTMENT OF ENERGY
DIVISION OF GEOTHERMAL ENERGY
UNDER CONTRACT EG-77-C-08-1528
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CONSULTANTS IN ENERGY SYSTEMS

1911 JerFersoN Davis Hwy. Suite 500
ARLINGTON, VIRGINIA 22202
703/920-0113

2500 TANGLEWILDE, SuITe 150
HousTon, TeExas 77063
713/785-9200

Mr. Ronald T. Stearns

Engineering and Construetion Division
DOE/Nevada Operations Office

P. O. 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, Ine. Gulf Coast Geopressured-
Geothermal "Wells of Opportunity" Program, we transmiE 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,

1D, Gobron

L4
Ri¢Hard J. Dobson
Viée 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

This Gruy Federal Type II-B geopressured-geothermal (Geoz) prospect
was drilled as the Sun Oil Company, No. 2 Alice C. Plantation. It is located in
Section 2, Township 16-S, Range 10-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.

Geology

Figure II 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 the 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 Geo2 prospects reviewed to date.
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The potential Geo2 aquifers penetrated by this 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 electrice log, these sands contain 95 feet, 100 feet and
120 feet of net porous sand. Neither porosity logs nor cores were taken through the
Geo2 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.

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) at 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 faciors developed for South
Louisiana by AAPG.

Mechanical Condition

Figure III 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 will 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
Geo2 sands and to the surface. In terms of tubular requirements, this is the most
expensive well proposed by Gruy Federal. It is anticipated, however, that a large
portion of the 7" OD casing will have been salvaged from earlier Geo2 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.
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SUN OlL COMPANY SUN OIL COMPANY

ALICE C. PLANTATION NO. 2 ALICE C. PLANTATION NO. 2
SEC, 2, T-16-S, R-10E SEC. 2, T-16-S, R-10E
SOUTH GARDEN CITY AREA SOUTH GARDEN CITY AREA
ST. MARY PARISH, LOUISIANA ST. MARY PARISH, LOUISIANA
CURRENT STATUS PROPOSED COMPLETION

GROUND LEVEL

CEMENT PLUG 0'-20'—f2o2eTe25%%5007%%
CEMENT PLUG TSNS
- ' o . o°
3,325'-3,535" 4 “W-13-3/8" CSA 3,537 4 h-13-3/8" csa 3,537
N-9-5/8'" €SG CUT OFF
AT 3,425'
3-1/2" TUBING
,— CIRCULATING SLEEVE
CEMENT PLUG ————__ __ 4 I
16,020 - 16, 346" $3250g,e N 9-5/8 CSA 16,23h" 4] A 9-5/8" CSA 16,234"
. g \ LANDING NIPPLE— B B
8-3/4'" OPEN HOLE TO 19,000 PERMANENT PACKER
TOP OF LOWER MARGINULINA SAND 16,810" 16,810°
17.2 #/GAL MUD
GEOZ SANDS
BASE OF LOWER MARGINULINA SAND 17,900° —l:::L. 17,9007
T.D. 7,9 Luc BACK —— 7' CSA 18,100'
19,000"
FIGURE III T.D. 18,000
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Reentry Technique

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 at minumum cost. Instead,
tubular goods were selected on the basis of aceomplishing 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

patterns between wells.

Casing Design

The minimum design factors for selecting the production casing is as

follows:

Burst 1.0
Collapse 1.0
Tension Load 1.6
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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 with a seal assembly on the production
tube which extends through the production packer. A sufficient length of the seal
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assembly (approximately 10 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.

Blow-Out Preventers

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 Geo2 areas.

Logging Program

After cleaning out and conditioning the open hole below the 9-5/8" OD
casing at 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 wall core recovery. For this reason and in order to reduce risk of fishing jobs,

sidewall cores are not recommended.

Perforating

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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SUN OIL COMPANY
ALICE C. PLANTATION NO. 2
SEC, 2, T-16-S, R-10E
SOUTH GARDEN CITY AREA
ST. MARY PARISH, LOUISIANA

BOTTOM HOLE TUBING ASSEMBLY

«——— 1) 7' CASING
~
2) 3-1/2" 12.8# PH-6 P105 TUBING
My 3) 3-1/2'" 12.8# PH-6 P105 "RA'" SLEEVE W/2.562'' 1.D.
4) 1 JOINT OF TUBING
5) OTIS TYPE RN NIPPLE WITH 2.329" |.D.
7) PACKER SET ‘ 6) PACKER LOCATOR MANDREL WITH 3-1/2'"" 12.8# P105 PH-6 BOX
AT 16,400t | — 8) 7' WB PACKER WITH 29# P-110 3.25" 1.D.
—— 9) PACKER BORE EXTENSIONS 16' LENGTH WITH 3.25" 1.D.
10) EXTRA SEALING UNITS 3.25'" 0.D., 1.94" 1.D. 16" LENGTH,
<}:E ::,N 11) PERFS 16,475' TO 16,685

FIGURE IV
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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 nitrogean at not less than 750 psi and capable
of receiving a fluld 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 accumulators shall be suf-
ficient to close all pressure operated devices simultaneously
within 20 seconds with charging pumps shut dowm. 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. The
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. Header to have three
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 stalrways
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,universal
joints, 1if needed, and operating wheels which are to extend
beyond edge of derrick substructure. Any other valves
within the limits of the derrick substructure will be so
equipped when requested.

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
electrie log interval from 17,700 feet to 17,900 feet will be opened.

Christmas Tree Design

Figure VI is a sketch of a Geo2 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:

(1) The well contains a known quantity of thick, hot and apparently

permeable lower Miocene sand.
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GEO? CHRISTMAS TREFE
TO BE ADAPTED FOR ALL REENTRY WELLS
BY GRUY FEDERAL, INC.
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FIGURE VI
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(2)

(3)

(4)

(5)

(6)

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.
The area is located on land. If a Geo2 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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Work Day

Schedule

Ist

4th

NV0/1528-8A

WELL PROGNOSIS
FOR |

ALICE C. PLANTATION NO. 2

SOUTH GARDEN CITY AREA

Prepare location.

Dig out cellar, extend 13-3/8" surface casing to proper
elevation 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" OD rock bit to the
top of the cut-off 9-5/8" OD casing. Run 12-1/4" rock bit,
6-1/2" OD drill collars, 3-1/2" OD drill pipe. Pull out of
hole.

Run 11-1/2" 0D Tead impression block on bottom of 6-1/2"
0D drill collars and 3-1/2" OD drill pipe. Pull out of
hole.

If required from the appearance of the lead impression
block, run 8-3/4" OD long tapered carboloy junk mill to
dress out top of cut-off 9-5/8" 0D casing. Alternatively
run 8-3/4" 0D rock bit. Run mill or rock bit on bottom
of 6-1/2" OD drill collars and 3-1/2" 0D drill pipe.
Dress out top of cut-off 9-5/8" 0D casing and clean out
to approximately 75 feet below top of cut. Pull out of
hole.

40



GRUY FEDERAL, INC.
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5th 7. Go in hole with two joints 11-3/4" OD 54# Hyd FJ WP
washover pipe, 11-3/4" 0D tooth type carboloy rotary shoe,
top bushing, and hydraulic oil jars on bottom of 6-1/2"
0D drill collars and 3-1/2" OD drill pipe. Wash over
approximately 60 feet of the 9-5/8" 0D casing. Pull out
of hole.

8. Go in hole with hydraulic pressure operated mill dressed
to cut 9-5/8" 0D casing. Run on bottom of 6-1/2" 0D
drill collars and 3-1/2" OD drill pipe. Locate first
casing collar using minimum pressure/slack-off technique,
s1iding cutter down hole until cutter knives catch in
joint and cutter stops moving down-hole. Bleed pressure,
drop 5 feet to 10 feet below collar and make inside cut.
Mill approximately 6" of the 9-5/8" 0D casing and dress top
smooth for external casing patch. Pull out of hole.

6th 9. Go in hole with 9-5/8" casing spear, 3' extension, 9-5/8"
0D stop sub, Jubricated bumper jars, and hydraulic oil
jars on bottom of 6-1/2" OD drill collars. Retrieve fish.

10. Go in hole with external casing patch on bottom of 3,600
feet of 43.5# N80 LT&C casing.

6th 11. Nipple up casing, install blowout preventers and test same
to 5,000 psi.

12. Go in hole with drill pipe, drill collars and bit and con-
dition mud to top of cement retainer plug at 16,020 feet.
Test casing to equivalent of 17.2#/gallon mud for 30 minutes.
Repair casing, if necessary, by cement squeezing.
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8th

12th

13th

14th

13.

14.

15.

16.

NVO/1528-8A

Drill out cement retainer and cement from 16,020 feet to
16,234 feet (bottom of 9-5/8" casing). Then continue in
hole washing and reaming open hole to a depth of 18,100
feet. Not more than 500 feet increments of open hole
should be made without at least one full circulation of the
mud system from the bottom of the hole.

Run the following electric Togs in the open hole from
18,100 feet to 16,234 feet:

Induction Electric Log

Compensated Density Log

Compensated Neutron Log

Sonic Log _
Sidewall Cores, if hole conditions permit;
and if desired.

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

Laying down drill pipe rig up and run 7" OD casing to
18,100 feet as follows:

Weight/ Type Section

From To Size Foot Grade Ends Length
18,100 16,200' 7" 38 P110 F.J. 1,900'
16,200' 13,750' 7" 38 P110 LT&C 2,450'
13,750 11,750 7" 35 P110 LT&C 2,000°
11,750' 200" 7" 32 P110 LT& 11,550'
200" o' 7" 38 P110 LT&C 200"
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16th

17th

19th

17.

18.

19.

20.

21.

NV0/1528-8A

Use guide shoe on bottom with float collar two joints above
bottom. Also use centralizers on each joint of casing on
bottom 600 feet and one centralizer per 100 feet to 16,000
feet. Use sufficient cement to fill the annular space to
500 feet inside the 9-5/8" casing.

Nipple up 7" casing and put on BOP.

Pick up 3-1/2" OD 12.70# P105 PH-6 Hydril tubing with bit
on bottom and go to top of float collar on 7" casing at
approximately 18,000 feet and test casing to 7,500 psi
surface pressure. If okay, displace mud from hole with
10#/gallon CaC12 water.

Pull tubing and run gamma ray cement bond log from approxi-
mately 18,000 feet to 16,000 feet. If cement bond not
good, proceed to block squeeze to obtain cement bonds

then drill out cement.

Run production packer on wire line and set same at a
depth to be determined after perforating interval is
selected from the new electric logs.

Make up bottom hole completion equipment shown on the
enclosed drawing and go in hole for completion using the
3-1/2" tubing string. Test each joint of tubing going

in hole to 7,500 psi. Space out in packer and test packer
to 6,500 psi differential from the bottom and 5,000 psi
from the top.
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21st

24th

27th

22.

23.

25.

26.

27.

28.

29.

NVO/1528-8A

Set tubing in packer with full tension from pipe weight
when locator sub sets on packer top. Remove BOP and in-
stall christmas tree. Nipple christmas tree, set re-
trievable plug in bottom of tree and test same to 10,000
psi and release rig.

Move out rig.

Complete moving out rig.

Suspend operations while drilling salt water disposal

well.

Resume operations and rig up wireline unit and install
high pressure perforating lubricator. Test same to
10,000 psi.

After final selection of perforated interval from new
electric logs, go in hole with through tubing perfora-
ting gun (maximum length 46 feet - 4 shots per foot)

and perforate lowest 46 feet of selected interval.

NOTE: This perforating will be done with a pressure
differential to the well bore; therefore, the wellhead
pressure should instantly increase substantially when
the gun is fired. The wing valves on the tree should be
closed before perforating is done.

Repeat trips with perforating gun until the entire comple-
tion interval is shot. Release perforating unit.

Proceed to hook up production unit and place well on test.
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GENERAL PROCEDURE -OR BLOWOUT PREVENTION:

1. Use BOP design as attached. The minimum assembly will consist of
three preventers. The bottom and middle preventers may be Cameron QRC,
Cameron Type F or Shaffer Hydraulic Single, and the upper preventer
will be Hydril GK. Double preventers or space savers may be used
if approved by the company supervisor. An accumulator with a closing
unit is required. Accumulator reservoir pressure shall be sufficient
to close all preventers simultaneously in 20 seconds with the charging
pumps closed down. Minimum accumulator pressure shall be 1,500 psi
initially and not less than 1,200 psi when all preventers are closed.

2. When nippling up production casing, test BOP's and choke manifold to
7,500 psi with cold water, or as specified by the company represen-
ative. BOP's will be tested at least once each day thereafter when
working in open hole and once each week otherwise.

3. Have a full opening safety valve and Grey inside BOP with drill pipe

connections on the rig floor.

4. Have extra pipe rams on location at all times while drilling or
completing.

5. Locate all choke manifolds, 1ines and valves at the side of and

away from the substructure. Adequately support and tie down the
choke assembly.
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ESTIMATED REENTRY COST
FOR
ALICE C. PLANTATION NO. 2
SOUTH GARDEN CITY AREA

NV0O-1528-8A

Estimated
Amount

$ 35,000
70,500
30,000

144,000
2,000
80,000
2,000
80,500
15,000
10,000
25,000
10,000
16,000
40,000
40,000
39,300
330,000
3,500

172,200

5,500 (1) (2)

Activity
1. Lease acquisition and legal fees
2. Location preparation
3. Rig transportation costs
4, Rig time - 24 days at $6,000/day
5. Bits
6. Mud and chemicals
7. Casinghead
8. Christmas tree (including surface safety equipment)
9. Casing patch for 9-5/8" casing (incl. bits & rentals)
10. Rental tools and equipment
11. 3-1/2" drill pipe & drill collar & sub rental
12. Trucking other than rig transportation
13. Cement and cement services
14. Logging and coring
15. Perforating
16. 3,560 ft. 9-5/8" OD 53.5# N80 LT & C casing
17. 18,000 ft. 7" OD casing per prognosis
18, Subsurface completion equipment
19. 8,400 ft. of 3-1/2" OD 12.7# P105 PH6 tubing (new)
9130' cf 3-1/2" OD 12.7# P105 tubing from State Lease
4183 No. 1 well
(1) Can be reused on alternate wells after minor shopping.
(2) Available from inventory either at Intracoastal City or from

State Lease 4183 No. 1, dependent upon which is the first

project well.
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Estimated Reentry Cost

Estimated
Amount
20. Supervision $ 10,000
21. Miscellaneous 20,000
22. Contingencies 45,000
23. Material Handling @1.37% of all except items
-1, 20, & 22 14,700
24, G&A 2 187 of items 1, 20 8,100
TOTAL $1,248,300
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SALT WATER DISPOSAL WELL
FOR
ALICE C. PLANTATION NO. 2

The available electrical logs covering the potential disposal well
sands from the bottom of the surface casing (approximately 3,500 feet)
to a depth of 5,000 feet indicate the need to drill this salt water dis-
posal well to 4,600 feet to provide adequate sand to accommodate injection.
To date we have not located a 1og of the surface sands down to 3,500 feet
to evaluate the possibilities of shallower potential disposal sands and
to delineate maximum depth for fresh water sands. We will continue this

search and will revise the depth upward if it can be safely justified.

The basic design of the casing program ccnforms with the require-~
ments of the Department of Conservation. No tubing is recommended for
the well because it acts to increase the surface injection pressure and
would only be utilized if backflushing is required. The need for back-
flushing appears to be remote for the following reasons: (1) a volume
of less than 200,000 barrels will be injected, (2) filters are provided
downstream from the pumps to reduce solid and scale build-up, (3) the
closed system prevents bacterial growth, and (4) two injection pumps
(one of which is a standby) capable of delivering 10,000 barrels per day
at an injection pressure of 500 psi.

In the event that formation plugging prevents disposal of the
water, coiled tubing can be Tubricated into the well and the sand back-
washed using nitrogen.

Operational

Day

0 1 Drive 13-3/8" 0D casing to refusal or + 125 feet.
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27th 2. Move in and rig up water well rig.
29th 3. Drill 12-1/8" hole to 1,200 feet.

30th 4. Run 1,200 feet of 9-5/8" 35.0# H-40 casing with guide shoe on
bottom and a float collar one joint above bottom. Use one
centralizer per 100 feet of casing for bottom 500 feet and
cement casing to surface.

32nd 5. Drill 8-3/4" hole below surface casing to 4,600 feet.
39th 6. Run Induction Electric and Density Togs and SWC if desired.

35th 7.  Run 5-1/2" 0D 15.5# J-55 casing with guide shoe on bottom
and float collar two joints above bottom. Run
centralizers on every other joint of casing for bottom 500
feet. Cement casing with sufficient cement to get returns
at the surface.

36th 8. Make trip with 2-7/8" work string and condition hole to
float collar at approximately 4,420 feet and displace mud
in hole with water. Lay down work string.

37th 9. Nipple up 5-1/2" casing and install christmas tree.

10. Test casing and tree to 2,000 psi surface pressure with water
in hole.

38th 11. Run gamma ray - cement bond log from total depth to 1,200 feet
and block squeeze with cement if necessary to obtain good bond.
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39th

40th

12.

13.

14.

NVO/1528-8A

Rig down and move out water well rig.

Perforate approximately 50 feet of the lowest clean sand
determined from electrical logs with four shots per foot
using a casing bullet gun and rig down wireline unit.

Test injectivity of well with rig pumps or pump truck to

achieve 10,000 barrels per day injection rate at 150 psi

or less. If injection rate is not sufficient, select and
perforate additional sand interval or consider treatment

with mud cleanout acid, or both, if deemed necessary.
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ESTIMATED COST
OF
SALT WATER DISPOSAL WELL
FOR
ALICE C. PLANTATION NO. 2

Activity

‘1. Move in rig, drill to 4,000 feet, 12 days € $4,200
2. Location preparation

3. 130 feet of 13-3/8': 65# J-55plain end casing

4. 1,200 feet of 9-5/8" 36# H-40 casing ST&C or LIC
S. 4,000 feet of 5-1/2" 15.5# J-55 ST&C or LT&C

6. Stand by rig time

7. Cement and Services

8. Electric logging

9. Perforating
10. Wellhead equipment
11. timulation
12. Supervision

13. Miscellaneous supplies and rentals
14. Trucking

15. Contingencies

16. Méterial handling at 1.3% of all items except

supervision and contingencies

Total Well Cost
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Estimated
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

1,900

$168,500



GRUY FEDERAL, INC.

WELL TEST PROCEDURE

The well test procedure was established to provide the maximum
amount of reservoir rock and fluid information that can be obtained within the
fixed time frame subject to the limitations of the available equipment. The only
bottomhole pressure device capable of operating at 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 elocks. 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 eonducted.

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 at 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.
At 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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Operational
Day
42nd 1.
45th 2.
3.
4.
5.
46th 6.

NVO/1528-8A

TEST PROGNOSIS
FOR
ALICE C. PLANTATION NO. 2

Move in and nipple up test equipment. Hydraulically test all
systems with water to 4000 psi.

Run two Amerada RPG-3 pressure gauges with 24 hour clocks and
15,000 psi full-scale deflection to 15,153 feet, stopping for
fifteen minutes each 3,000 feet. Hang bombs for two hours
and record surface pressure with deadweight tester. Retrieve
pressure bombs.

Hook up two-pen pressure recorder to tubing upstream from the
choke and to the casing to observe for tubing or packer leaks.

Place well on production through adjustable choke at low
setting and record surface flowing pressure every thirty
minutes by deadweight tester.

Record gas and liquid flow rates by calibrating the liquid
turbine meter with the test tank.

Gradually increase the flow rate in increments until either the
maximum flow rate from the well or 10,000 barrels per day is
achieved. Continue to flow at this rate for 24 hours while
recording surface temperature, pressure, and gas and Tiquid
production. If maximum flow rate of well not sufficient, do
one of the following:
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47th

48th

49th

50th

51st

52nd

53rd

7.

8.

9.

10.

11.

13.

NVO/1528-8A

(1) acidize
(2) perforate more interval

Shut well in and measure surface pressure build-up with dead-

weight tester.

When well bore pressure has stabilized, run two Amerada RPG-3
pressure bombs with five day clocks and latch into landing
nipple at bottom of tubing.

Place well on production at 1,000 barrels per day for 24 hours,
monitor surface pressure, temperature and flow rates and take

the following samples:

(a) Two, one Titer, full well stream samples for chemical
analysis.

(b) Three, one liter, separator liquid samples.
(c) Two, one liter, separator gas samples.

Increase flow rate to 4,000 barrels per day for 24 hours and
sample as before.

Increase flow rate to 7,000 barrels per day for 24 hours and
sample as before.

Increase flow rate to 10,000 barrels per day for 24 hours and
sample as before.

Shut well in, measure build-up for 24 hours, then retrieve
pressure bombs. ‘
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54th

67th

68th

14.

15.

16.

17.

18.

19.

NV0/1528-8A

Place well on production at low rate and gradually increase
rate over a 12 hour period until it reaches 10,000 barrels
per day.

Flow well at this rate for nine days while measuring surface
pressure, temperature and flow rates.

Sample as before prior to shutting well in.
Shut well in and run two pressure gauges to 16,060 feet and
record until deadweight tester at surface indicates static

conditions have been reached.

Pull pressure gauges, release test equipment and move same
out.

Proceed with plug and abandonment operations.
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ESTIMATED TESTING COST

For

NO.2 ALICE C. PLANTATION

Activity

1. Two data headers

2. Two-phase separator

3. 100-barrel tank

4. Two 10,000 BPD centrifugal pumps
5. 23,400,000 BTU/hr air cooler
6. Piping

7. Sonic sand detector

8. Wireline unit w/pressure gauge
9. Gate valve w/activator
10. House trailer w/power plant
11. Generator
12. Expansion loops
13. Supervision and Labor
14. Material handling
15. Test Accessories

TOTAL

NV0O/1528-8A

Estimated
Amount

$ 108
3,780
1,090
1,940

12,159
740
300

1,440
500
850

20,000
900

46,200
572

200

$ 90,779

(1) One charge only of $8700 debited to well

for overtime work.

(2) Charged at a rate of 1.3% on all items

except 14.
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GRUY FEDERAL, INC. TABLE I NVO /1528~ 8 A

ALICE C. PLANTATION NO. 2
SOUTH GARDEN CITY AREA

Analyses Required for Geo2 Water and Gas

Chemical Analysis of Water

A. Metals
1. Copper
2. Zinc
3. Boron
4. Arsenic
5. Chromium
6. Mercury
7. Lead
8. Cadmium
B. Solids
1. Dissolved
2. Total
C. Hardness
1. Calcium Carbonate
2. Magnesium Carbonate
D. Others
1. Carbonate
2. Bicarbonate
3. Chloride
4. Iron
5. Sulfate

6. Dissolved Silicate
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ALICE C. PLANTATION NO. 2
SOUTH GARDEN CITY AREA

Chemical Analysis of Vapor

A. Hydrocarbons (percent)
1. Methane
2. Ethane
3. Iso-propane
4. Normal Propane
5. Iso Butane
6. Normal Butane
7. Pentane
8. Cgt
B. Other
1. Hydrogen Sulfide
2. Carbon Dioxide

3. Radon

Chemical Properties of Water

1. Density

2. Compressibility
3. Conductivity

4. Viscosity

5. pH

\

Recombination PVT Analysis

1. Solution gas-water ratio
2. Formation volume factor for water

3. Supercompressibility factor of gas
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GRUY FEDERAL, INC.

ALICE C. PLANTATION NO. 2
SOUTH GARDEN CITY AREA

Analytical Costs for Geo2 Water and Gas

Recombination

2 samples per well $ 10,000

Chemical Analysis of Water

5 samples per well 750
Material Handling at 1.3% 140
TOTAL $ 10,890
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10.

11.

12,

13.

NV0/1528-8A

PLUGGING AND ABANDONMENT PROCEDURE
FOR
ALICE C. PLANTATION NO. 2

Move in and rig up pulling unit capable of plugging and abandonment.
Nipple up pump trucks to wellbead.
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.

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

Run in hole with tubing and set cement plug 100' in and 100' out of
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 to shop for overhaul.
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ESTIMATED PLUGGING COSTS
For

South Garden City Area
St. Mary Parish, Louisiana
Alice C. Plantation No. 2

NV0O/1528-8A

Activity Amount
1. Pulling unit at $1,000/day $ 10,000
2. Rental tools at $500/day 4,000
3. Trucking 3,000
4, Cement and services 4,000
5. Supervision 2,000
6. Contingencies 2,400
7. Material handling on all but items
5& 6 @ 1.3% 300
8. G&A @ 18% of ditem 5 400
TOTAL $ 26,100
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GRUY FEDERAL, INC.

SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
GEOPRESSURED-GEOTHERMAL WELL TEST PROGRAM
GRUY FEDERAL, INC.

NO. 1-9

(Drilled as Sun 0il Company No. 2
Alice C. Plantation)
St. Mary Parish, Louisiana’

A. GENERAL
1. Is the proposed site located in the area covered by the
"Gulf Coast Programmatic Environmental Assessment, Geothermal

Well Testing, the Frio Formation of Texas and Louisiana
October 1977"?

Yes X No If no explain.

2. Has a federal, state and/or local environmental assessment
been conducted previously for the proposed test well or
other wells in the area?

Yes No X If yes, provide a copy, if available.

3. Have all required permits, licenses, and/or agreements for
proposed project been obtained?

Yes X No If no, explain.

4, Does the project site fall within the habitat of rare or
endangered species?

Yes No X If yes, explain.
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GRUY FEDERAL, INC.

5. Are known archeological sites, historic sites, or
natural landmarks within or visible from the site
area?

Yes No X If yes, explain.

6. Will expected continuous noise levels from site opera-
tions be 65 dBA or less at the nearest residence?

Yes x No If no, explain.

B. SITE CONSTRUCTION

1. Will additional land clearing be required for the test
well (e.g., drill pad, road construction, mud reserve
pits, pipeline)? :

Yes X No If yes, describe.

Boardmatting for drilling pad and road.

2. Will additional land clearing be required for the disposal
well (e.g., drill pad, reserve pits, utilities, road con-
struction, pipeline)?

Yes No X If yes, describe.
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GRUY FEDERAL, INC.

3. Will the site and related roads be treated to mini-
mize dust?

Yes No X If no, explain.

There will be board road matting on fill with no dust.

4. Are portable sanitary facilities or an approved septic
system to be used at the site?

Yes X No If no, explain.

5. Will liquid and solid wastes be disposed in accordance
with local regulations?

Yes X No If no, explain.

6. Will erosion control be required for excavated areas?

Yes No X If yes, explain.

7. Will dredge spoil be deposited in swamp forest or marshland?

Yes No X If yes, explain.

8. Upon completion of proposed test program, will the site
be restored to as natural a condition as possible by re-
grading, filling, and reseeding?

Yes X No If no, explain.
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C. WELL TESTING AND SAFETY

1. 1Is fluid production from the well during testing expected
to be 2 weeks or less in duration per formation?

Yes No X If no, explain.

Tests expected to require four weeks.

2. Is the total dissolved solids of the produced geopressure
fluid expected to be 90,000 mg/l or less?

Yes x No If no explain.

3. Is the volume of geopressure fluid to be produced and
injected expected to be 3,000,000 barrels or less?

Yes No X If no, explain

Expect volume up to 3,000,000 barrels over test
duration.

4. 1Is the temperature of produced geopressured fluid ex-
pected to be 260°C or less?

Yes X No If no, explain.

5. Will the gas content of the produced fluid be flared?

Yes X No If no, explain.

6. Will blowout preventers rated to at least 10,000 PSI
be used?

Yes X No If no, explain.
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GRUY FEDERAL, INC.

7. Will production tubing rated to at least 20,000 psi,
be used?

Yes No X If no, explain.

3-1/2" tubing with capacity for expected fluid volume has
pressure rating of 18,000 psi maximum expected pressure
is approximately 14,000 psi.

8. Can safety valves be operated from remote locations?

Yes X No If no, explain.

9. Will the test tree be rated to at least 10,000 psi

Yes X No If no, explain.

10. Will a test well directional survey be conducted?

Yes No X If yes, at what interval? Feet.
If no, explain.

This is a reentry into old well.

11. Will a lired pond be used to hold all liquid effluents
and production fluids that are not injected?

Yes x No If no, explain.

12. Has an injection permit been obtained?

Yes X No If no, explain.
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13.

14,

15.

. 16.

Will HZS monitors be located onsite?

Yes No ¥ If no, explain.

No history of HZS in area.

Will fire extinguishers be located onsite?

Yes X No If no, explain.

Do contingency plans exist for evacuating personnel
should a blowout occur or high levels or H,S be detected?

Yes X No If no, explain.

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

~ T
Department of Energy /?7 _ -~/’wﬁ;i-
Nevada Operations Office £ L 'Z‘(’ A f

P O. Box 14100
Las Vegas, NV 89114

JuN 21 LI

Dr. Alan Lohse

H. J. Gruy & Associates
2500 Tanglewilde, Suite 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 to our telecon of June 20, 1978, regarding approval
for the reentry and testing of a geopressured-geotharmal well in St.
Mary Parish, Louisiana. Approval is hereby granted for H. J. Gruy and
Associates to proceed with the reentry and testing of the Alice C.
Plantation No. 2 well in accordance with the Detailed Reentry Prognosis
For Geopressure-Geothermal Testing Plans NYOQ 1528-8A, June 16, 1978.

The sacond well to be raentered upon completion of the Alice C., will

be the Gladys McCall Mo. 1 well in Cameron Parish, Louisiana. Still
under consideration for a later time will be the State Lease 4183 Mo. 1.

Accordingly, site preparations for the Alice C. Plantation well should
go forward immedjately.

Sincerely,

Rthald T. Stearns
Nevada Project Manager
Geopressure Well of
Opportunity Program
Engineering & Energy
EZEAD:RTS-687 Applirations Division

cc: K. Yesthusing, DOE, HQ
B. DiBona, DOE, HQ
R. Wallace, USGS
p. Bebout, Univ. of Texas, BEG,
Austin, TX
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EXHIBIT C-1

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARTATIONS

SALTWATER DISPOSAL WELL FOR ALICE C. PLANTATION NO. 2

FIRST ATTEMPT--UNSUCCESSFUL

OPERATIONAL DAYS

36# H-40 casing with guide
shoe on bottom and a float
collar one joint above
bottom. Use one centralizer
per 100 feet of casing for
bottom 500 feet and cement
casing to surface.

70

OPERATION PLANNED ACTUAL REASONS FOR TIME VARIATIONS
1. Drive 13-3/8" OD casing 1 Originally planned to be done
to refusal or 125% feet. before rig moved in. Actually
done with rig because weather
prohibited prior to rig arrival.
2, Move in and rig up 1 2 Rainy weather hampered operation.
water well rig.
3. Drill 12-1/8" hole to 2 6 Gumbo formation caused excessive
1,200 feet. hole problems and delayed drilling
operations.
4, Run 1,200 feet of 9-5/8" 1 4 Casing became stuck at 644 feet,

Attempted to retrive for 2 days
(unsuccessfully). One day con-
sumed in plugging and abandoning
hole.
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EXHIBIT C-2

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARTATIONS

SALTWATER DISPOSAL WELL FOR ALICE C. PLANTATION NO. 2

SECOND ATTEMPT--SUCCESSFUL

OPERATIONAL DAYS

OPERATION PLANNED ACTUAL REASONS FOR TIME VARTATIONS
1. Drive 13-3/8" OD casing to re- 1 Had to skid rig and drive con-
fusal or 125t feet. ductor pipe at new well site.
2. Move in and rig up water well 1 1
rig.
3. Drill 12-1/8" hole to 1057 ft. 2 3 Excessive gumbo formation re-

quired frequent clearing of mud
system. Remark: altered 9-5/8"
casing point to 1057 instead of
1200 feet.

4. Run 1040 ft. of 9-5/8" 36# H-40 1 1
casing with guide shoe on bottom
and a float collar one joint above
bottom. Use one centralizer per
100 ft. of casing for bottom 500
ft. and cement casing to surface.

5. Drill 8-3/4" hole below surface 4 17 Rig repairs needed., Stuck drill
casing to 4600 ft. pipe at several points required

fishing operations. At about 3584
ft., reached hydraulic capacity
of rig mud pumps, necessitating
rigging up additional pump capa-
city. Received DOE orders-to
obtain conventional core through
objective injection sand.

6. Run Induction Electric and Den- 1 1
sity logs and SWC if desired.

7. Run 5-1/2" OD 15.5# J-55 casing 1 1
with guide shoe on bottom and
float collar two joints above
bottom. Run centralizers on every
other joint of casing for bottom
500 ft. Cement casing with sufficient

cement to get returns at surface.
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EXHIBIT C-2 CONTINUED

OPERATIONAL DAYS

pumps or pump truck to achieve
10,000 bbl/day injection rate at

150 psi or less. If injection rate
is not sufficient, select and per-
forate additional sand interval or
consider treatment with mud cleanout
acid, or both, if deemed necessary.

72

OPERATION PLANNED ACTUAL REASONS FOR TIME VARTATION

8. Make trip with 2-7/8" work 2 5 Three additional days required
string and condition hole to block squeeze above and below
to float collar at approxi- objective injection sand, then
mately 4420 ft. and displace drill out cement, then make ad-
mud in hole with water. Lay ditional trip with casing scraper
down work string. and to test block squeezed per-

forations.

9. Nipple up 5-1/2" casing and in-
stall christmas tree. 2 2

10. Test casing and tree to 2000
psi surface pressure with water
in hole.

11. Run gamma ray cement bond log 1 1
from total depth to 1200 ft. and
block squeeze with cement if
necessary to obtain good bond.

12. Rig down and move out water 1 1
well rig.

13. Perforate approximately 50 feet 1 Scheduled to perforate disposal
of the lowest clean sand deter- well concurrent with perforating
mined from electrical logs with reentry well; consequently
four shots per foot using a casing disposal well was never per-
bullet gun and rig down wireline forated.
unit.

14, Test injectivity of well and rig
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EXHIBIT C-3

PLANNED VS. ACTUAL TIMETABLE AND REASONS FOR VARTATIONS

REENTRY WELL - ALICE C. PLANTATION NO. 2

OPERATIONAL DAYS

lead impression block, run 8-3/4"

OD long tapered carboloy junk mill
to dress out top of cut-off 9-5/8"
OD casing. Alternmatively, run 8-3/4"
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.

*Includes operations 4, 5, and 6.
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OPERATION PLANNED ACTUAL REASONS FOR TIME VARIATIONS

1. Prepare location. Remark: done on turnkey prior

to moving in rig.

2. Dig out cellar, extend 13-3/8" Remark: done prior to moving
surface casing to proper ele- in rig.
vation and weld on casinghead.

‘3. Move in and rig up drilling 3 13 Bad weather. Rig alterations to
rig and install BOP. conform with EPA specifications.

Problems in availability and de-
livery of BOP stack, accumulator
tanks, and choke manifold to meet
required USGS specifications.

4, Clean out 13-3/8" OD casing 1% 7-1/2* Accumulator tanks had to be re-
with 12-1/4" rock bit to the placed along with supply system,
top of the cut-off 9-5/8" OD to improve integrity of accumu-
casing. Run 12-1/4" rock bit, lator system and its capacity,
6~1/2" OD drill collars, 3-1/2" manifold assembly required modi-
OD drill pipe. Pull out of hole. fication to improve its integrity.

5. Run 11-1/2" OD lead impression
block on bottom of 6-1/2" 0D
drill collars and 3-1/2" OD drill
pipe. Pull out of hole.

6. If required from appearance of



GRUY FEDERAL, INC.
EXHIBIT C-3 CONTINUED

OPERATIONAL DAYS
OPERATION PLANNED  ACTUAL REASONS FOR TIME VARTATIONS

7. Go in hole with two joints 1% 1%
11-3/4" OD tooth type car-
boloy rotary shoe, top bushing,
and hydraulic oil jars on bot-
tom of 6-1/2" OD drill collars
and 3-1/2" OD drill pipe. Wash
over approximately 60 ft. of
the 9-5/8" OD casing. Pull
out of hole.

8. Go in hole with hydraulic Required slightly longer than
pressure operated mill dressed anticipated to condition mud.
to cut 9-5/8" OD casing. Run on
bottom of 6-1/2" OD drill col-
lars and 3-1/2" OD drill pipe.

Locate first casing collar using
minimum pressure/slack-off tech-
nique, sliding cutter down hole
until cutter knives catch in joint
and cutter stops moving downhole.
Bleed pressure, drop 5 to 10 ft.
below collar and make inside cut.
Mill approximately 6" of the 9-5/8"
OD casing and dress top smooth for
external casing patch. Pull out

of hole.

9. Go in hole with 9-5/8" casing 1/2 1/2
spear, 3' extension, 9-5/8" OD
stop sub, lubricated bumper jars,
and hydraulic oil jars on bottom
of 6-1/2" OD drill collars. Re-
trieve fish.

10. Go in hole with external casing 1/2 1/2
patch on bottom of 3600 ft, of
9-5/8"0D, 43.5# N80 LT&C casing.

11. Nipple up casing, install blowout 1/2 2-1/2 No. 3 engine on drilling'rig
preventers and test same to had to be replaced.
5000 psi.

*Includes operations 7 and 8.
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OPERATIONAL DAYS

EXHIBIT C-3 CONTINUED

condition hole to 18,100 ft.
and measure out of hole.

75

OPERATION PLANNED ACTUAL REASONS FOR TIME VARIATIONS

12. Go in hole with drill pipe, 2-1/2 7 Existing lime-based mud required
drill collars and bit and excessive treatment time to re-
condition mud to top of ce- duce viscosity, reduce salt water
ment retainer plug at 16,020 contamination, and increase
ft. Test casing to equivalent density.
of 17.2 1b/gal mud for 30 min-
utes. Repair casing, if neces-
sary, by cement squeezing.

13, Drill out cement retainer and 2-1/2 13 Throughout entire open-hole oper-
and cement from 16,020 ft. to ation, excessive amounts of shale
16,234 ft. (bottom of 9-5/8" recovered from hole. This resulted
casing). Then continue in hole in frequent shutdowns to clean
washing and reaming open hole to shale from entire mud system., Also
a depth of 18,100 ft, Not more resulted in frequent need to ream
than 500-ft. increments of open hole (see comments in Chapter 3).
hole should be made without at Low clutch on rig broke, resulting
least one full circulation of in fishing job for stuck drill
of the mud system from the pipe. During short trip from
bottom of the hole. 17,630 ft. well attempted to flow

and contaminated mud system, re-
sulting in need to recondition
hole.

14, Run the following electric logs 1 1/2 Went faster than anticipated.
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 1 7-1/2 Excessive shale heaving into

hole all way down required many
short trips to ream hole and
shutdown periods to clean mud
system.
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OPERATIONAL DAYS

EXHIBIT C-3 CONTINUED

(Note: operations

OPERATION PLANNED ACTUAL REASONS FOR TIME VARIATIONS
16. Lay down drill pipe. Rig up 1 Planned After laying down all but 240 ft.
and run 7" OD casing to 18,100 opera- of drill pipe and drilling assem-
feet as follows: ations bly, salt water flow occurred at
from here surface, resulting in eventual
WT/ TYPE SECT. on not plugging and abandonment due to
FROM TO SIZE FT. GRADE ENDS LGTH. completed collapsed 9-5/8" OD casing start-
18,100 16,200 7" 38 P110 F.J. 1900’ due to ing at 5053 feet.
16,200 13,750" 7" 38 P110 LT&C 2450 problems resulting from salt water flow
13,750 11,750' 7" 35 P110 LT&C 2000' leading to plugging and abandon-
11,720 200' 7" 32 P110 LT&C 11550' ment explained in Chapter 3.)
200 o' 7" 38 P110 LT&C 200’ Total of 35 days required for

Use guide shoe on bottom with float
collar two joints above bottom. Also
use centralizers on each joint of
casing on bottom 600 ft. and one cen-
tralizer per 100 ft. to 16,000 ft.
Use sufficient cement to fill the an-
nular space to 500 ft. inside the
9-5/8" casing.

17. Nipple up 7" casing and put on BOP.

18. Pick up 3-1/2" OD 12.7# P105 PH-6 1
Hydril tubing with bit on bottom

and go to top of float collar on 7"
casing at apprdoximately 18,000 ft.
and test casing to 7500 psi surface
pressure. If OK, displace mud from
hole with 10 1b/gal CaCl, water.

19. Pull tubing and run gamma ray cement
bond log from approximately 18,000 ft.
to 16,000 ft.
proceed to block squeeze to obtain
cement bonds, then drill out cement.

20. Run production packer on wire line and

set same at depth to be determined after

perforating interval is selected from
the new electric logs.

If cement bond not good,

76
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GRUY FEDERAL, INC.

OPERATIONAL DAYS

OPERATION PLANNED  ACTUAL

21.

22.

23.

24,

25.

26.

27,

EXHIBIT C-~3 CONTINUED

REASONS FOR TIME VARTATIONS

Make up bottom hole completion 2
equipment shown on the enclosed
drawing and go in hole for com-
pletion using the 3-1/2" tubing
string. Test each joint of tubing
going in hole to 7500 psi. Space

out in packer and test packer to
6500 psi differential from the
bottom and 5000 psi from the top.

Set tubing in packer with full 1
tension from pipe weight when

locator sub sets on packer top.
Remove BOP and install christmas
tree. Nipple christmas tree, set
retrievable plug in bottom of tree
and test same to 10,000 psi and
release rig.

Move out rig.
Complete moving out rig. 3

Suspend operations while drilling
saltwater disposal well.

Resume operations and rig up Turnkey
wireline unit and install high

pressure perforating lubricator.

Test same to 10,000 psi.

After final selection of per- Turnkey
forated interval from new electric
logs, go in hole with through-

tubing perforating gun (maximum
length 46 ft. - 4 shots per ft.)

and perforate lowest 46 ft. of
selected interval. Note: this
perforating will be done with a
pressure differential to the well
bore; therefore the wellhead pressure
should instantly increase substan-
tially when the gun is fired. The
wing valves on the tree should be
closed before perforating is done.

17



GRUY FEDERAL, INC.
EXHIBIT C-3 CONTINUED

OPERATIONAL DAYS
OPERATION PLANNED  ACTUAL REASONS FOR TIME VARIATIONS

28. Repeat trips with perforating Turnkey
gun until the entire comple-
tion interval is shot. Release
perforating unit.

29. Proceed to hook up production 27
unit and place well on test.

78



“<«—— CONTIMUED

LOUIS | ANA

SYATE

EXT.)

N LUy 3 AAPRN 1! I LN T4
S £ G i
—— e E Wl g ’:—_E <l W 11 ‘
i 3 > ] c :11 Jj J
EXHIBIT D [ ™ > 3= I |
—— 4 wiofu - =351 IR o
] i o | s Sl & 5 ~ f
— I N - ] 19735 o a®l =2 . |
= l corPXNy__sun an co! v Depth Datum T b nde T 28 e = : L 1L
c - ot i z< , ;
2o Location -f Wei | %'u"él.f.‘f @L 5 ebi o eT o @L et ] i O;g i I
't 1S WELL ALICE C. P, 5 R PR U.S.I 2G.5S. ™ Res. BHT @ o3 e ) o @ e 4ol bldelds] ©O= ) ) i E
g oy o "F?STE«' 50 s Rmf @ oy ) F e oF ® ST ) ot o] - £ :
ST N0—2- 63 1804w Rmc L - S S N SO N O R 3 Y R B A el @
F’;z 14 ) 3705.61" 70 Lot T oH ) o @ of| ) oF] e o e i LIe o ~ A~
a4 RELD_____  GARDEN CiTY (S.EX AL s s' < Wir. Lloss CC 30 min, CC30mn|  CC30min. CC30min. ccmn;”ih:‘r‘ " 21 8 =3 | H kil
L 34 — . . ) v it il. -
Hastd LOCATION__ SEC:2-165-10F PERMIT * & Sp<gs—AM Pl el > o H -
Elevati : MM = 448 239wl - oL J
| - g ; evatioa: ¥ f.:,ﬁmLﬁ IND. 19 1 '(?u e . z d = [ -
Es2 | 1% O Mo 7 Fig Time { {7 9= S = oz 4 o L
o34 |g | COUNTY Sl mARY « G N b TG T A 2 E Wleg g 2 N
0: @ o . o e e Y A Recorded B k! | — " o Gx % o
SEZF I8 |star___rouisias FLUNG Ny |3 Wimer = o gtz18 39 4 3 .‘
T——— B PE 2k . — B oI z: pui ¥
RUN MNo. |1 (ES) 2(1ES) 301Es) | a( 1eS)is1Ees) (3 RUN Ne. 6(1£5) 7)1ES) ﬁg*_ﬂ_ Ll | o] o5 2| ] 29 4 = - T
Date 110-21-63} 11-3-63 111-11-63]11-29-637i7-12-.3 1" Te [ 12-19-63[ 12-28-b3[ | —FIF a3y W P TTONERE j F {
First Xeoding 15404 16004 16288 16920 1 8017 | 1131 Trading 18494 19009 IO S g K] 6 T o = CALAL A 7
Lost Reoding 1546 11200 16004 {-16746 | 3320 | 4 Lov Xeading 18012 18494 [ S| 3 T N = J
[ Feo? Mecsursd 4 131p5g 4104 284 675+ 109y 4 ¥ Feet Measured 482 515 .. IR ‘ K AP \RUREY A
Cog. Schhum. 13926 | 3546 | 3546 | 16246 1 524f | {Cq SR Tf2an | 16246 - § e | o o] oL TN X i
_ Driller 3537 3537 1 3937 16234 7 523¢ . Driller L6234 16234 [ - V
B Rooched] 15406 | 16005 | 16289 | 16921 - 3013 | § Depih Reoched 18495 | 19010Q . ! 1. 15991 perrns . 16100 1620 16700
ftom 15396 15998 [ 16279 16507 72000 { { Batom Drilfer L8500 19000 | ] A Jao | -
Depth Batum V'/ ROT.424.25'/84 . Depth Datum |1+ /g0T -7k 75" /8HL 1 B S Qg
Mud Nat. SPERSENE - T T ARG TP-20 I ol ] | |
Dens. |\ Vhe.” 112.3 47 N2 81430129 216,91 54 Tal T { § Censvie Ne. Q0 [17.21 &% T I 1 ~ = H ‘
Mid Resist. 696105710, 77@ 9T 0. S@I04MC.728 14°F ; 725 2F| § Mud Resar. |G 76 900 rae arF @ @ i ® SHAL = ~~Lr~Lr~ 1] L‘
Rus BHT b 32622400 3002157] Apvoar777F 1 rags 7 ~—Res. BHT 10,245284°0 puzan’ @ CHT @ R e = i T i
Rmi ).249224°80. 728 64%F o 2 7 Rmf Q.184284%A0 1e6oo’ @ @ °F @ ¥ g us ! !
_"_!_"L‘___. 2402 168 BJY D . | B 0. 36628400 12@2a0°F ) 5F @ °F [) i) |4 L] = ow L |
@ . Mg c® . °F, o ;] 9.5€ - M9 pe -H @ H @ o 9 gz a = + r; I
.wn 1083 §.2 CCI0wial ], 1CC W0 i <N A" Wir, loss {1 _RCC30minl] .6CC30 mn. CC 30 min, CCI0 min. CCI0omin. Mz [ o g — E
Bit Size 12-1/4" ¥ 1291 74" Bt Size A-1/8" | R-3/8" i ] L2 ot u§
Spcgr—AM | g | g 16" Socgs.— AR 16 16" ! o= T o
MM 647 AT BTN A LT VSO Y I — s = E ! > [35al U9
™. | 18'g- FF4Q si7ag 4§ ND. | eriap | 6rran dg | lese 1Y = TIvTX
g Time | 3 1RS I HRS C AR Tt { e RigThime [ 1t nis 1 HRS. 2 | lezZoyx] = 1A \ .
_m‘_gnnwr A709-MC 1 37V Ml A708-mMc igay-v 4 [ Tn<kNo. A7t ) our 3711 -HL ; R = vl];" f] H’ |_' l
-VTT“f‘y HARTOFGFY- VAN SUFFELFM-10yAle-ROLL-  “JjRQOr- - Zecordoad 3y YEIVERTAN] YEL YERIOY = 3 SS 8; droniptintii iy SRR RS
RSB L weEssELs botannar L wEsSE T Tocer T T Wimen T T aunay 3L QUEATE Lo HREILOUCD S 1 L: S s SRR LY o
. = 5 E
LLELLE ML L | LA SR AL [ ] ] PALRAANURA L[] NJ_J H ' m,ru, i > g
—d »
TN T . CENLT TR ¥ A TN [T TN b A =9
5 JLNARIAL | g g N L1y >,
! lm Tv ) \ —
T i ¥ VEL,
P b ’__L a5 L = S :
o li B ] 1 0O o g
| i | wi | z_c > |
| | | I [ ! i : £ i
- i T & S| gee
' ! | H ! | ; or U= (910
, i R ] S| o E| 98«
i ' ' i ] i of © =
1 1l l : AT S $L2
T . ] | IRRREE ' ol o of o] ~ ~oa
LIV f ey Ty T l | LT EEEEE
LA AN i WABL Il | ik 10 T ) B
4 } I . i S i .1 : L japass ' o
HE [ It IR I il T T T e
i 1 | W ,_L : i ,_L I R veb bt Ll iy w af > E
i ' ! § ‘ T [RR i i r’ AN "t » ] wl af —
! RAN 4. [ { 2 . .U \_ o ey il ) : ' RE hiE \ <l > = — o~
EE » oy’ + Ve ot o B HR¢ N N N i o + 1 § (3 i ] —m
I ‘ NI T i VT INTT thes 2|3l e ige="¢e :
Rinigl by LN i HMHELEAER
T :r “ 1 b f y ; o T i [ 3 sl S I of e v :
1 ] - 1l 21 Y9 E 3
‘ [; il N | Al i hd = I e ::_g i
i N % i M =4 Y = '5
‘..ﬁ["- A = ‘“‘r—r’:‘stblgl»‘n - A ;j‘ }! ‘:’ A qi_%, L { i »}- 1’& L : : i L 1 lf T ;
2R ‘ A H . i i f L ¢t —t-7 ! i
(LI NAS NV V”i Lty AL UL LA ~‘mﬁa-«*ﬁkrm‘e.i J LA LA Ay i i AU |
4E LT ‘%ﬂ*;,'ﬂll'ﬂlll T [Tl fl Hf_f '|l: i BIERER RN e In G l/—\—‘i‘L afda st sl °l° of 2 e ;
i T o
16 17000 17100 17200 17300 17400 17300 17600 17707 17800 17900 1800 18100 18200 183 18400 'I[OO 18600 18700 DEPTHS 2
L T
i T e = |
T T - = 3
Ll b et = o
4 LE TW oo T 11 > el e
R, . e
" i | [_ - - "5
T "p\'z sw T ;/\,l‘ar“ IBENER, - l m3 g = a
NAL T L it X o=
e ¥ et w
‘v i 1 2> E >
DI RN RN RS ERER: = z
ML i el L = e
79 ISR i = 1&x

GARDEN C1ITY (S.
ST. MARY

DUNYY

IELD




BUN OIL COMPANY
ALICE C. P, & R,, #2
Carden City Field, 8t. Mary Parish, La.

SIDEWALL SAMPLES

11716
11871
12737"
12916
13129
13483"
1351h!
13614
13817
13956

1128+ nee

1hh3ye
1hby

1%5 .
14730°

Lh8TH!
15080

15091
15229’

‘%?i

Rec. 1". Jo show, Firm, fine gruin, silty, very limy sand,

Rec. l};. ¥o shov. Firi, fime greic silty sand.

R~e¢. I/N", Bo shov. [ightly sandy limy sbale,

Rec. 3/6 . Mo shov, Yirm fine gruin silty sand with shale lamintations.

Rec. fragments. No shov. Pirw fine grain, silty sbaly limy sand.

Rec. §". Bo show. Firm fine grein, silty limy send:

Pupty and damaghd.

Rec. #. No odor. ¥o cut. Pale bdlue fluorescence. JFirm fine grein, silty saad.

Nec. 14'. No show. B5lightly gandy shals.

Ree. J". Po odar. No cut. Pule blue fluoresocsace. Firm fine grain, silty sesd.

Bec 1". Mo shov. Pirm fine grain, silty shaly limy und

. 9". No show. Firm fine grain, silty limy send.

Roc. fragmsnts. Yo shov. Firm fioe grain, silty sand with shale laminatiomns.

Rec. . Mo odr, Paint strav cut. BSpotted gold fluorescence. JFirm fine grain,
8ilty shaly sand,

Bapty.

Rec. frageents. 8o odor. Paint eat. MNinerel fluorescece. Fine grained, firm, very
8ilty, limy sand.

Eupty.

Rec. 1". No odor. No cut, Pale blus fluarescence. Pirm fina grein, silty shaly
sand.

Rec. 4". Mo odor. No cut., Pale blue fluorescence. Firm fine grain, silty, slightly
liumy «sand.

Bupty.

' Papty.

Eopty.

Dwpty.

Rec. 2", No showv. Firm fine grain, silty, slightly shaly sand.

163&6‘ | Jost bullet.

163551 Mpa. 1", BShale,
16501' Rec. 3". ‘Band, fine grain, slightly shaly, no odor. Ypaint core fluorescemce,
16585' Lost bullet. _
16750' Rac. 3". Fine. grein sand, shaly and limy. Xo oder. Faint cors fluorescencs.
16768 Rec. .5". Yine grein sand, shaly snd limy. No odor. Peint core fluorescence.
23' Rec. .8". Perxm 8.6 MD, Por. 19.M, 2§ oil; 1% pore space., T8.4 water in pore space.
Bame lithology at 16,750'. W4 gas.
16919' Lost bullet.
16975' Bec. 15". Fine grein, silty sand. No odor. PFaint core fluorescence.
17110' Reo .5". Pine grain sand and lamipated shale. Mo odor. Faint streaked core
fluorescence.
1T128' Rec, .5". Perm 18.5 MD; Por 23.3%; 2¢ oil; .9% pore space. Water T70.8%. Probabdble
condensate as production. Pine grain silty sand. 6.64 gas by vol. No odor. Feint
fluorescence .
17270' Rec. trece, Very fine grain silty sand. No odor. Dull gold core fluorescence.
17296' Yo recovery,
17331 Rec. 1".. Yery fine grain, sand and shaly. 3/4" of sample is mud cake. No odor. No
oore fluorescence.
1735%' ¥o rec.
17506' Rec. .3". Very fine grain sand and slightly shalay. XNo odor. Very faint care
fluorescenoe,
1TSM' Bec. .3". Very fine grain sand and slightly shaly and silty. No odor. Very faint
. core fluorescence.
17555 Bac. treca. Tiey Plos oovaln Lo s veigi-wiy ewaley and sllty. No odor. Very raint

core fluorescence.

17681', 1TTAM', 17989' - No recovery.
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EXHIBIT E

Iy gt

Department of Energy
Nevada Operations Office

P O. Box 14100 « 1078
Las Vegas, NV 89114 JuL 2

Dr. Alan Lohse JUL 20 1978

H. J. Gruy & Associates
2500 Tanglewilde, Suite 150
Houston, TX

Dear Dr. Lohse:

CORING - FLUID INJECTION WELL - ALICE C. PLANTATION REENTRY PROJECT
CONTRACT EG-77-C-08-1528

Reference is made to our recent telephone conversations regarding the
coring of the fluid injection well at the Alice C. Plantation geopressure
well site in St. Mary Parish, LA.

You are hereby authorized to cut a + four (4) inch core in what you
consider to be the center of the injection zone. We understand that
approximately ten (10) feet of such core is estimated to cost between
$5,000 and $10,000.

The core should be treated for preservation, boxed, and maintained
at the well site until final disposition.

). Sincerely,
Jough - T
onald T. Stearns
NV Project Manager
Geopressure Wells of Opportunity
E&EAD:RTS-1028

cc: B. DiBona, DGE, HQ
K. Westhusing, DGE, HQ
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EXHIBIT G
GRUY FEDERAL, INC.

CoONSULTANTS IN ENERGY SYSTEMS

2500 TaNGLEWILDE. Surme 150 1911 Jerrerson Davis Hwy, Surre 500
HoustoN, Texas 77063 ARLINGTON. VIRGINIA 22202
713/785-9200 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 letter we submit by telecopier the detailed safety and
operational procedure as given to you by Mr. Tom Roy in our joint meeting in
Las Vegas November 2. We understand that upon receipt of this information you
will release us to reenter the Gladys McCall well. The drilling contractor will
have completed rigging up operations and be ready to reenter the well Thursday
or Friday, November 9 or 10.

At this time, we would 1ike to propose, for your consideration, a
variation in Mr. Roy's procedure, as follows:

Gruy Federal, Inc. has proposed no further use of third party drilling
consultants. However, we are experiencing extreme difficulty finding on short
notice qualified employees of the standards we are willing to accept. Therefore,
we suggest the use of properly screened consultants, under the conditions the
Gruy Federal people, having the qualifications described in Mr. Roy's letter,
be present at all times while such consultants are on location. In other words,
we will have two levels of supervision at the well site, one level of which
may be a well qualified and carefully screened consultant. I bring this up
for your consideration and will be talking to you about it by telephone. I
think this departure is necessary until more senior people can be located and
employed. Otherwise, we will be seriously hampered by the loss of services of
Mr. Roy or Mr. Willits in the Houston Office.

Yours very truly,

Ve

Vicé President
Operations
RJID:cas
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EXHIBIT H

GRUY FEDERAL, INC.

CONSULTANTS IN ENERGY SYsTEMS

2500 TaNGLEWILDE, Surre 150 1911 Jerrerson Davis Hwy, Suire 500
November 7, 1978 A VIRGINIA 22202

HousToN, TeExas 77063 ’ RLINGTON, VIRGIN

713/785-9200 703/920-0113

Mr. Ronald T. Stearns
Engineering & Construction Div.
DOE/Nevada Operations Office
Post Office Box 14100

Las Vegas, Nevada 89114

Re: Gladys McCall No. 1
Field Operations Supervision
and Field Policy

Dear Mr. Stearns:

We submit the following procedures and standards which have been put
into effect and which are a part of Gruy Federal policy.

1) Provide supervisors who are certified through approved USGS or
other training schools utilizing “hands on" type of instruction.

2) Employ only supervisors who have a minimum of five years actual
"on site" well supervision, including pressure control, combat—
ting loss of returns, handling of bottom hole assemblies and all
downhole drill pipe operationms.

3) Supervisors will initiate and continually maintain an "on site"
training program, particularly in matters relating to blow-out
prevention. The use of the words "Early Recognition" will be
keys to this training.

4) Well supervisors will work a 12-hour shift and rest 12-hours when
relieved by a certificated supervisor. This plan will be followed
for a maximum of seven days, when relief will be provided.

5) The tour supervision will be supported by a field superintendent,
with an engineering degree and with heavy experience in actual
operations. The field superintendent will be located on the well~
site, with full authority and responsibility at that point. It is
not expected that the field superintendent will handle the day-by-
day operations, as that part of the operation will be conducted by
the supervisors.
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EXHIBIT H continued

GRUY FEDERAL, INC. Mr. Ronald T. Stearns

November 7, 1978
Page Two of Three

6) The field superintendent will be closely supported by the
Manager of Drilling, Houston based, with frequent trips to
location continually, and on-site immediately when necessary.

7) Frequent reports, both written and verbal, will be provided
from the field to Houston for dissemination.

Gruy Federal policy in the matter of prudent reentry operations will
be as follows:

1) Drill pipe will be provided with one pipe protector every other
joint.

2) A "drill pipe float" back pressure valve will be installed in the
bit sub and kept in the string on a continuous basis.

3) Hole reentry will be on a slow basis not to exceed a maximum of ten
joints of drill pipe before circulating. Should the pipe take weight
at any time, the hole will be circulated at that point. Should it be
necessary, one joint will be washed and rotated down at a time.

4) While tripping, each stand will be pulled from the hole in a reason-—
ably slow time. Each time will never be less than a minute per stand.

5) The pump pressure and pump strokes will be monitored closely while
washing down. ‘

6) Supervisors, in company with the mud engineers, will calculate the
required hole"fill-up" per five stands of drill pipe, taking care
to insure the hole is taking the required volume by utilizing the
trip tank. Should the trip tank become inoperative temporarily,
then hole fill-up will be measured by use of pump stroke counters.
Care will be taken to determine precise displacement volume of drill
pipe and drill collars.

Note: Hole to be filled on each stand of drill collars pulled.

7) The twelve hour tours of each supervisor will be spent on the drill
floor, mud pits or areas closely adjacent thereto,
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EXHIBIT H continued

GRUY FEDERAL., INC. Mr, Ronald T. Stearns
November 7, 1978
Page Three of Three

/

The following automatic signalling, recording and auxiliary drill pipe
equipment will be installed.

1) Portable gas detector strip with recorders and alarms on rig and
in living quarters.

2) De-gasser (installed on No. 2 .mud pit).

3) Flow line monitor with alarms on drill floor and living quarters.
Recorders will also be located at both positions.

4) Mud pit volume totalizers (PVT) will be installed in each pit with
recorders and alarms located on drill floor and in living quarters.

5) Bulk barite hoppers (2 @ 10005x each capacity).
6) Upper and lower kelly cocks with closing wrenches.

7) Full opening TIW or Hydril safety valve with closing wrench located
on drill floor.

8) Gray Inside blow-out preventer located on drill floor.

9) Geolograph-type drilling recorder with four or more pens to provide
continuous progress reports.

10) TI-59 programmable calculator with '"chip" containing BOP programs.
11) Land telephone service.
12) Twenty-four hour mud engineering service (2 men working 12-hrs.each).

Further details provided on the following Addendum to the Gladys McCall
Prognosis.

7>
Tom Roy

Manager Drilling & source Evaluvation
f- d

A7) )
R. J. Dobsdd/ /
TR:RJID:paw Vice Presfﬁent Operations
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EXHIBIT I

Department of Energy

Nevada Operations Office

P O Box 14100

Las Vegas, NV 89114 NOV 1§ 1978

NOV 9 1a78

Dr. Alan Lohse

H. J. Gruy & Associates
2500 Tanglewilde

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 is made to discussions held at the Nevada Operations Office
on November 2, 1978, and your letters of November 7, 1978, regarding
supervision and operat1ona1 safeguards while reentering and testing
the subject geopressured well.

Pursuant to our conversation of November 8, 1978, approval is hereby
granted to resume reentry operations at the Gladys McCall well

provided the plan is implemented, as stated, and the introductory para-
graph on page three of your plan is amended to read as follows:

“The following automatic signaling recording and auxiliary drill pipe
equipment will be installed, tested, monitored continually and repairs
called for immediately upon malfunction.”

DOE Program Management also concurs with your decision, under the
circumstances, to use properly screened consultants to monitor reentry
operations supervised by Gruy personnel. We understand that Gruy
personnel will be on site on a 24-hour-a-day basis (12 hours working -
12 hours on call). We will also require the work resumes of Messers.
Fontenot and Matula.

Please advise this office of any changes in personnel presently assigned
to this project.

Singexely,

. T. Stéarns
NV Project lManager

E&EAD:RTS-58 Geopressure Program
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APPENDIX A

CONTRACT AND AGREEMENT

THIS AGREEMENT is made and entered into this 15t gay

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"

WITNESGSETH:

. GRANTOR, for and in consideration of Five Thousand & No/100
($5,000.00) 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
($25,000.00) 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 $#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
potentizl of any geopressured-geothermal aquifers located within said

well, all on the following terms and conditions.

TERMS AND CONDITIONS

1. GRUY shall have the right of ingress and egress across
GRANTOR'S lands intervening between the above site and La. State Rt.
87, for the passage of personnel, 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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it exercises the rights granted hereunder, to maintain and repair
any existing roads or bridges located upon the property of Grantor
and leading to the aforesaid premises and used by GRUY; provided
that GRUY shall repair all roads and bridges located upon the
property of GRANTOR which may become worn, damaged or destroyed
by GRUY in exercisingzits'rightkof_inqreSSVand>egres5+t:=anﬁ.fram
the premises. The right of ingress and egress shall be a reasonable
use and shall not be exclusive, GRANTOR having the right, along
with her agents, employees, assigns, licensees, or other persons
permitted by her to traverse and use such roads as may be upon the
property of GRANTOR.

2. GRUY shall have the right to use the surface of the
premises as well as the bore hole of the Sun #2 Dry Hole to test the
energy potential of any geopressured-geothermal aquifers located
therein, using such conventional o0il field drilling rigs, equipment,
methods and techniques GRUY may deem suitable, with the right to
re-enter, re-drill, deepen and test said Test Well with free use of
any existing pipe, casing, tubing, liners and equipment located
therein and thereon, to add to, reset, remove, replace or modify
any or all of such pipe, casing, tubing, liners and equipment, and
for testing purposes to produce, test, store, utilize, process,
convert, treat and dispose of all or any part of such Test Well's
effluence of extractable minerals, gaseé, hot springs, hot water,
hot brines and salt water, thermal energy, geothermal water and/or
steam resulting from or created by or extracted from the natural
heat of the earth or the heat below the surface of the earth or due
to magmatic differentiation, in whatever form such heat or energy
occurs from the rocks, fluids, rock-fluid systems and energy in
the agquifers, and all purposes incident thereto, such as erecting
buildings, tanks, dams, gas lines, water lines, pipe lines, booster
stations, and such other buildings or structures as may be necessary

for Lessee to properly and efficiently engage in such operations.
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3. This permit shall be for a term of nine (9) months
from the date hereof, and so long thereafter as operations are being
conducted in the Test Well, but not to exceed a total period
of one (1) year from the date hereof, after which all rights, of
GRUY in the premises shall cease.

4. -Lessee agrees to maintain the Leased Premises and any
improvements thereon in geod clean condition at afl times and
to permit no waste or injury to said premises or the property
adjacent thereto. Upon the termination of this lease, Lessee
agrees to clean up and restore said premises to as near its present
condition as is practicable, smoothing and leveling the surface,
and removing therefrom all trash and debris. BAll structures or
improvements placed on the premises by GRUY shall be removed therefrom
within Sixty (60) days. The Test Well shall be plugged and abandoned
in such a manner as to satisfy the regquirements of the Louisiana
Department of Conservation.

5. In the event there is an increase in the ad valorem
taxes of the land due to erection of improvements on said land,
Lessee shall be obligated to reimburse Lessor for any such taxes.
Further, if any improvzments erected by Lessee on said land are
taxed separate and apart fromthe land, Lessee agrees and obligates
itself to pay said ad valorem taxes.

6. GRUY acknowledges that it has examined the
premises, and that it is familiar therewith, and GRUY assumes
responsibility for the condition of the premises during the term
of this contract and all liability for damage to person or property
of itself, its agents or employees or third persons going on or
being upon the premises during the term of this agreement and will
indemnify and hold GRANTOR harmless from any and all claims or demands,

including court costs and attorney’'s fees, of whatsoever nature or kind
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for loss or damage to person or property of itself, its agents,
employees or third persons, wherever situated, arising out of

the condition of the premises or any work or construction undertaken
or done by GRUY or out of or in anywise connected with the use of

or operations on the premises by GRUY, even though caused, occasioned
or contributed to by the negligence, either sole or concurrent, of
GRANTOR, her agents or employees.

7. This grant is made without warranty and expressly
subject to any and all rights in any third party, whomsoever.

8. The rights herein granted to GRUY may not be assigned
either in whole or in part.

9. GRANTOR at all times shall be entitled to examine and
to receive copies of any and all information and reports relative
to GRUY'S testing activities on the premises, including, but
not limited to, seismic reports, geological reports and geophysical
reports.

10. Lessee shall own no interest in any oil, gas or other
substance produced from the Test Well and shall not be obligated to
account for or pay any royalty with respect thereto. GRUY shall drill
a salt water disposal well on the leased premises and inject such
substances therein below any fresh water sands, and shall take care
not to harm the surface and subsurface lands of Lessor; all subject
to the rules and reguvlations of the Louisiana Department of Conservation.

11. The conditional obligation of GRUY to pay the sum of
$25,000.00, cash, is that prior to GRUY'S entry upon the premises and
prior to its exercise of any rights or privileges herein granted, it
shall pay said sum to GRANTOR, her heirs or assigns, in cash.

IN WITNESS WHEREOF, this instrument is executed as of the

Fily Ditec

FAIRFAX FOSTER, GRANTOR

day first above written.

WITNESSES:

2 .///4/477 Z GRUY FEDF‘RAL INC, /

ﬁ/ﬂm)/{/ «Lr«c/'fﬂ” BY: ~ ’(/) // 1/ 4,/(/ G~
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‘STATE OF LOUISIANA
PARISH OF ST. MARY

ON THIS 1lst day of June , 1978, before me
personally came and appeared FAIRFAX FOSTER, to me known to be
the person described in and who executed the foregoing instrument

and acknowledged to me that she executed the same as her free act

and deed. B
.x;:;_p
NOTARY PUBLI&\)._' N :"
- gtw”liF;g
STATE OF LOUISIANA o
PARISH OF ST. MARY
ON THIS _1st day of _June , 1978, before me
appeared Frank A. Scruggs , to me personally known, who,

being by me duly sworn, did say that he is the Agent

of GRUY FEDERAL, INC. and that said instrument was signed in behalf
of said corporation by authority of its Board of Directors and said

Frank B. Scruggs acknowledged said instrument to be the

free act and deed of said corporation.

U NOTARY PUBLIK)
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APPENDIX B

CABOT CORPORATION P. O. BOX 110t, PAMPA, TEXAS 79065

CABLE ADORESS ' CABLAK ' PAMPA

PHONE 669 — 2581 { AREX CODE 306 )

June 20, 1978

Gruy Federal Incorporated
2500 Tanglewilde

Suite 150

Houston, Texas 77063

Re: Use of Road at Cabot's
Canal Plant, Franklin,
Louisiana

Gentlemen:

Upon your acceptance hereof as provided below, this letter will
constitute an agreement between us as follows:

1. Cabot does hereby grant and lease to Gruy the right and privi-
lege to use a section of its road over and across a part of its Canal Carbon
Black Plant site located in St. Mary Parish, Louisiana, with the right of
ingress and egress over such road and the right to make the necessary con-
structionto provide you with ingress and egress to the abandoned well lo-
cated approximately 200 feet from the northern most corner of Cabot's
Plant.

2. In consideration therefore, Gruy will pay Cabot the sum of
Fifty and No/100 Dollars ($50. 00) per day for a period of ninety (90) days
for the use of such road, however, in the event that Gruy requires the use
of such road beyond such ninety-day (90-day) period, Gruy will pay Cabot
Fifty and No/100 Dollars ($50. 00) per day for as long as such road is used
by Gruy. This agreement will terminate upon your informing Cabot that
you will no longer have use of such road and the restoration of the premises
as herein provided. B

3. Gruy will, at its sole cost and expense, indemnify and hold Cabot
harmless against any and all claims for damages to property or for injury
to or death of any person caused by or arising out of its use of said roadway
or construction on the land over which such roadway extends.
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Page 2
Gruy Federal Incorporated
June 20, 1978

4. In the event that such road across Cabot's property is in any
way damaged by Gruy, you will at your sole cost and expense, repair
all damages to such road immediately after such damages occur.

5. You agree that you will at the end of the term hereof make
all necessary repairs to the premises in order to restore them to th
same condition and state of repair as the same are in prior to the
execution of this agreement.

6. You agree that before moving any heavy equipment over such
road you will contact Cabot's Plant Manager in advance in order to avoid

any conflict as to use of the road so that our efforts may be coordinated.

7. You agree that the rights hereunder shall not be assigned in
whole or in part without the written consent of Cabot.

If the above is in accordance with your understanding of our
agreement, please affix the appropriate signature in the space provided
below and return two (2) completely executed copies to Cabot.

Very truly yours,

CABOT CORPORATION

Attorney in Fact %%

AGREED AND ACCEPTED this
23 day of Iﬁhe , 1978,

GRUY FEDERAL INCORPORATED

o Lt ) e

/}/l.; President

LHW:JEJ:jd
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APPENDIX C
DATE June 26, 1978

T0:  Ashy-Butchison Enterprises, Inc. SHIP TO0: oo
P, 0. Drawer 52746, 0.C.S.
Lafayette, Louisiana 70505

work to Start 6-26-78 and
ATTN:Bert Doise DELIVERED BY: be completed by 7/15/78
GENTLEMEN: Subject to Gruy Federal, Inc. general provisions, attached hereto an?
by this reference made a part hereof, enter our order for the following:
EH NO, DESCRIPTION QrY, unIT UNIT PRICE TOTAL
Ashy-Hutchison is to furnish the material and
personnel to prepare the Site work for the
Alice C Plantation, Re—entry. The listed
items are estimates.
Construction: :
Clearing of Land 0.5 Acre . 500.00 250.0
Construct Pollution Levee 800 Lin. ft. .60 480.0
Metal Culvert Installed, 12" Dia. 80 Lin. ft. 6.50 520.0
Rental Items on 6 mi., Plastic:
3-Ply Road 85 Lin. ft. 10.68 907.¢8
3-Ply Wing, 70'x70' 4200 Sq. frt. .99 4,851.9
4-Ply Turnaround, 200'x 200’ 40000 Sq. ft. 1.32 | 52,800.¢C
Rig-up Lumber (1.4 MBF/Bundle) 14 M. B. F. 100.00 1,400.0
Shell for Patch Work, Installed 48 Cu. Yd. 12.50 600.0
or

Limestone for Patch Work, Imstalled 40 Ton 14.50 580.0
TOTAL AMOUNT SHALL NOT EXCEED $61,810.C
Above rental is for 90 days with Vendor
suppling normal maintenance. After 90 days
rate on rental lumber shall be at M. B. F. 38.50
Additional Provision S.C.A. "Service Contract
Act”, is attached hereto and made a part here-
of.

F.0.B. Delivered & Installed TERMS: Net 30 davys

if F.O0.B. shipping point--plesse prepay and ]
add to lavolce, Include copy of freight bill

EG-77-C-08-1528
{tems above are for use under UNITED STATES COVERKKENT CONTRACT NO. G-77-C-08-15

an 2y be exempt from certaln taxes; Cecneral Provision No, 2B (Taxes)

Show order number on all packing silps, RUY FEDERAL
Involces and correspondence pertaining
to this order.

ACKNOUT FDCEMENT COPY_STAN & RETIRN BY 1/
FOR : Robert/ L. hyland
ASHY-HUTCHISON ENTERPRISES,  INC. Purchasing Manager
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Ashy-Hutchison Enterprises, Inc.

P. 0. Drawer 52746, 0.C.S.

Lafayette, LA 70505

ATTN:

Mr. Bert Doise

GENTLEMEN: Subject to Gruy Federal, Inc.

by this reference made a part

NUMBER 3017-15 Change No.

1

pATE  August 29, 1978

SHIP TO:  -m-eeoeoooeeoooooooo

DELIVERED BY: Confirmation

general provisions, attached hereto and

hereof, enter our order for the following:

ITEF NO. DESCRIPTION QTY. UNIT UNIT PRICE TOTAL
Change item 7 to read as follows:
7. Rig-Up lumber 25.2 M.B.F. £$100.00 $2,520.00
The new total not to exceed is 562,930.00
F.O0.B. Delivered TERMS : Net 30 days

1f F.O.E. shipping point-~ple2se prepay end
add to invoice, include copy of freight bill

{tems above are for use under UNITED STATES COVERKMENT CONTRACT NO.

EG-77-C-08-1528

»nd may bt exempt from certain taxes; General Provision No. 28 (Taxes)

o order number on all packing slips,

invoices and correspondence pertaining
to this order.

m w FEDE7 INC/.
\ ;
By ___J}\ &«(%fvi,/ /4 /{ﬂ s

Y] v
Rober,VL. Nylé%d ™
Purch7sing Manager

\,

Title
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NUMBER 3017-15 Change No. 2

DATE August 29, 1978

Ashy-Hutchison Enterprises, Inc. SHIP TO:

P. 0. Drawer 652746, 0.C.S. Alice C Plantation

Lafayette, LA 70505

ATTN: Bert Doise DELIVERED BY:
3T8=457-229%
GENTLEMEN: Subject to Gruy Federal, Inc. general provisions, attached hereto and
by this reference made a part hereof, enter our order for the following:

EM NO. DESCRIPTION QY. UNIT UNIT PRICE TOTAL
8. [Additional board rental for period 6 Oct. 78,
through 6 Nov. 78. 1 .
430,960 B.F. 38.50/MBF F16,591.96
NEW TOTAL FOR ORDER $79,524.96
F.OB. _  —omoooo--- TERMS: ___ Net 30

(f F.0.8. shipping point--please prepay and
add to Invoice, Include copy of frelght bil}

{tems above are for use under UNITED STATES GOVERKMENT CONTRACT No.  EG-77-C-08-1528
an? may be exempt from certain taxes; General Provision No. 28 (Taxes)

Robert L. Nyland
Purchasing Manager

~ order number on all packing slips, Y ,FEDERAL/)INC.
wwvolces and correspondence pertalning @l sz\‘/{/ Lﬂ
to this order.
By AN, (}“
me

Tieta
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APPENDIX D

CONTRACT Ro. 3017-3

TRIS AGREEMENT, made and entered into on the date hereinafter set forth by and

" .

between the parties herein designated as "Operator" and 'Contractor".

OPERATOR: Gruy Federal, Inmc.

Address: 2500 Tanglewilde, Suite 150

Houston, Texas 77063

CONRTRACTOR: Progress Drilling, Inc.
Address: 4635 Southwest Freeway, Suite 620W

Houston, Texas 77027

IN CONSIDERATION of the mutual promises, conditions and agreements herein con-
tained and the specifications and special provisions set forth in Exhibit "A"
and Exhibit "B" attached hereto and made a part hereof,Operator engages Con-
tractor. as an Independent Contractor to furnish the equipment and labor to re-
enter the hereinaftér designated well or wells on a daywork basis.

Contractor agrees to furnish equipment meeting the specifications designated
herein, and czpable of drilling to ihe depth indicated herein, including equip-
ment capable of drilling in the water depths herein indicated if this Coptract
involves a marine operation. Contractor further agrees,subject to 21l other
epplicable clauses of this Contract,to provide any and 21l services reguired
2ccording to the specifications stated herein. It is expressly understood and
sgreed to by Operator and Contractor that such services zre preformed at the
appropriate daywork rate, and the performance of such services by Contractor
in no way subjects him to liability for eny risk not elsewhere assumed by

him under the terms of this Contract. Contractor zgrees to perform all

work to be conducted by him under the terms of this Contract in accordance
with the orders and directions of Operator, with due diligence and cere in

a good and workmanlike menner, and agrees to provide competent supervision

of the work periormed hereunder.

1. LOCATION OF WELL:

Well Name
and Number: As directed by Operator

Parish: Cameron State: Southern Louisizna Field Name: NA

Well location and
land description: As directed by Operator

1.1 Additional Well Locations or Areas: As m2y be directed by Operator

Loczii..i.s described above are for well and contract identification only and Con-
tractor a2ssumes no liability whatsoever for a proper survey or location stzke on
Operator's lease.

2. COMMENCEMENT DATE:

Contractor agrees to use best efforts to commence operations for the drilling

of well by the —=——-—- day of —————e—- 419--=~~ or upon completion of a well in
Allen Parish, Louisizna, estimated to be July 1, 1978.
3. DEPTH:

3.1 Well Depth: The well(s) shall be reentered to depth of not to exceed
20,000 feet,or to lesser depth azs directed by Operator.

4. DAYWORK RATES:

Contractor shall be paid at the following raztes for the work performed hereunde:

4.1 Yobilization: Operator shall pay for trucks, cranes and dozers and a mobili-
zation day rate of $5,400.00 per 24 hour day. This sum shall be duve and payzble in
full at the time the rig is rigged up or positioned at the well site ready to spud.
Mobilization shall include: Yove in znd rig up (readv to reenter existing abzndoned
hole(s)

4.2 Demobilization: Operztor shall pay trucks anc crenes and a2 cdemgbilization
ey rate guring teer covn of §5,400.00 per 24 hour cay,providecd however that no
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demobilization fee shall be payable if the contract is terminzted due to the
total loss or destruvction of the rig. Demobilization shall include: Rig down
(ready to load on trucks) See 7.1 Exhibit "A"

4.3 Moving Rate: During the time the rig is in trensit to or from a drill

site,or between drill sites,commencing on load out day,Operator shall pay Con-

tractor a sum of $5,400.00 per twenty-four (24) hour day.

4.4 Operating Day Rate: For work performed per twenty-four (24) hour day
with 5 man crew the operating day rate shall be:

Depth Intervals

From To Without Drill Pipe With Drill Pipe
0 Total Depth $  6,000.00 per day $ N/A per day
$ per day $ per day
$ per day §$ per day

Using Operator's drill pipe $ 6,000.00 per day

If under the zbove column "With Drill Pipe" no day rates zre specified,the day-
work rate per twenty-four hour day when drill pipe is in use shall be the zppli-
cable daywork rate specified in the column "Without Drill Pipe" plus compemnsation
for sny drill pipe actually used at the rates specified below,computed on the
basis of the maximum drill pipe in use at any time during each twenty-four hour
day.

DRILL PIPE RATES PER 24~BOUR DAY

Directional or

Straight EHole Size Grade Uncontrollazble Deviated Hole Size Grade
$ N/A per ft. N/A A S N/A per ft. N/A N/a
S per ft. $ per ft.
$ per ft. $ per ft.

Drill pipe shall be considered in use not only when in actual use but zlso
while it is being picked up or laid down. When drill pipe is standing in the der-
rick,it shall not be considered in use,provided,however,that if Contractor fur-
nishes special strings of drill pipe,drill collar,2nd handling tools es provided
for in Exhibit "A'",the same shzll be considered in use at 21l times when on loca-
tion or until released by Operztor. In no event shall fractions of an hour be
considered in computing the zmount of time drill pire is in use but such time sheall
be computed to the nearest hour,with thirty minutes or more being considered a full
hour and less than thirty minutes not to be counted.

Operating rate will begin when the drilling unit is rigged up at the drilling
1. "~n, or positioned over the locztion during marine work, and ready to
cc. - : cperations; and will ceazse when the rig is ready to be moved off the

loceiiin.

4.5 Repair Rate: In the event it is necessary to shut down Contractor's rig
for repairs, excluding routine rig servicing, while Contractor is performing daywork
hereunder, Contractor shall be allowed compensation at the appliceble daywork rate
for each period of shutdown tiwme up to a maximum of 6 hours for any one repair job
and a total of 36 hours for each thirty (30) day period. Thereafter, Contractor
shall be compensated at a rate of ‘$0 per twenty-four (24) hour day. Rig service,
cut drill line, pack swivel, replace puwp expendazbles and Operator's equipment
shzll not be included in computing the number of hours of shutdown time.

4.6 Standby Time Rate with Crews:§5,400.00 per twenty-four (24) hour day.
Standby time shall be defined to include time when the rig is shut down although
in readiness to begin or resume operations but Contractor is waiting on orders of
Operator or on materials, services or other items to be furnished by Operator.

4.7 Force Majeure Rate: $3200.00 per twenty-four (24) hour dey for any
continuous period that normal operations are suspended or cannot be carried on
due to conditions of force majeure as defined in Paragraph 16 hereof. It is,
however, understood that Operator can release the rig in accordance with Operztor's
right to direct stoppage of the work, effective when conditions wvill permit the
rig to be moved from the location.

4.8 Peimdbursable Costs: 4ll third party services shall be furrnished by or
billed directly to Operator.
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4.9 Revision in Rates: The rates and/or payments herein set forth due to
Contractor from Operator shall be revised to relfect the change in costs, both
increase and decrease, if the costs of any of the items hereinzfter listed shzll
vary by more than 5% for a period of 90 days from the costs thereof on the
dzte of this Contract or by the same percent after the date of any revision
pursuant to this paragraph. Such cumulative changes shzll not exceed 10
basic contract rates, for a period of six (6) months from the effective date of
the contract:

a. Labor costs, including all benefits, of Contractor's personnel,
within Contractors total Louisiana Operation

b. Contractor's cost of insurance premiums

c¢. Contractor's cost of fuel, the cost per gallon/MCF being Operator
furnished

d. Contractor's cost of spare parts and supplies with the understanding
that such spare parts and supplies constitute 50 percnet of the
Operating Rate and that the parties shall use the U.S. Bureau of
Lzbor Statisties Oilfield Drilling Machinery and Equipment
Wnolesale Price Index (Code NWo. 1191-02) to determine to what
extent-a price variance has occurred in said spare parts and suvpplies.

e. If there is any change in legislation or regulations in the zrea in
which Contractor is working or other unforeseen, unusual event that
alters Contractor's financial burden

f. The above ceiling in 4.9, way be re-determined should this coatract
extend past six (6) months

5. TIME OF PAYMENT:

Subject to Operator's right to require that Coatractor furnish him with
satisfactory evidence that Contractor has paid all labor and materizl claims
chargezble to Contractor, payment becomes due by Operator to Contractor as
follows:

5.1 Payment for mobilization, drilling and other work performed at appliczble
day rates, and all other applicable charges shall be due upon acceptance by
Operator of the work performed in accordance with this Contract, uvpon present-
a2tion of invoice therefor upon completion of mobilization, completion of the
well, or at the end of the month in which such work was perform~d or other
charges are incurred, whichever shall first occur. All invoices may be mailed
to Operator at address hereinabove shown, unless Operator does hereby designate

that such invoices shall be mailed as follows: .
See Gruy Federal General Provisions No. 23 (Paypent/Invonces).

Any sum or sums not paid within 30 days after the date of invoice shall
rest at the rate of 1.5 perceant per month or the meximum legal rate, '
{s less, from such date until paid.

5.z
bear inte
wii- g

:.% aztorney's Fees: If this Contract is placed in the hands of an attorney
iur ceilecczion of any sums due hereunder, or suit is brought on szme, or sums due
hereunder are collected through bankruptcy or probate proceedings, then Operator
2grees that there shall be added to the amount due reasonzble attorney's fees

and costs.

6. TERM:

6.1 Duration of Contract: This Contract shall remain in full force and
effect until drilling operations are completed on the well or wells specified
in paragraph 1 above, or for a2 term of _ NA , commencing on the date specified

in Paragrzph 2 above.

6.2 Extension of Term: Operator may extend the term of this Contract for
multiple wells by notice at least 30 days prior to completion of the well then

being drilled.

6.3 Early Termination: ,

a. By Either Party: Upon giving of written notice, either party may terminz

this Contract when conditions of force majeure, total loss or destruction

of the rig, or a mejor brezkdown with indefinite repair time necessitate
stopping operations hereunder.

b. By Operator: Notwithstznding the provisicns of Paragraph 3 with respect
to the depth to be drilled, Operator shall heve the right to direct the
stoppage of the work to be performed by Contractor nereunder zt any
time prior to rezching the specifiec depth, &nd even though Contractor
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has made no defzult hereunder. In such event Operator shzll reimburse
Contractor as set forth in sub-pzragraph 6.4 hereof

By Contractor:  Notwithstanding the provision of Paragraph 3 with respect
to the depth to be drilled, in the event Operator shall become insolvent,
or be adgudlcated a bankrupt, or file, by way of petition or answer, a
debtor's petition or other pleading seeking adjustment of Operator's
debts, under any bankruptey -or debtor's relief laws now or hereafter
prevailing, or if any such be filed against Operator, or in case a
receiver be appointed of Operator or Operator's property, or any part
thereof, or Operator's affairs be placed in the hends of a Creditor's
Conmittee, Contractor may, at his option, elect to terminate further
performance of any work under this Contract and Contractor's right to
compensation shall be as set forth in subparagraph 6.4 herecf. 1In
addition to Contractor's right to terminate performance hereunder,
Operztor hereby expressly agrees to protect, indemnify and save Contractor
harmless for any claims, demands a2nd causes of action, incluvding 211 costs
of defense, in favor of Operator, Operator's joint venturers, or other
parties arising out of any drilling commitments or obligations contzined
in any lease, farmout agreement or other agreement, which may be affected
by such termination of performance hereunder.

6.4 (a) 1If such termination occurs, Operator shall pay to Contractor the
sum 2s required in accordance with Gruy General Provision 29, (Termination for
Defzult or for Convenience of the Government).

7. CASING PROGRAM:

Contractor shall drill a well sufficient in size to set, at the zpproximate
depths indicated, the size casing specified in the casing progrzm provisions of
Exhibit "A". Operator shall have the right to designate the points at which
casing will be set and the manner of setting, cementing and testing. Operator
may wmodify the casing program, however, any such modification which materially
increases Contractor's hazards or costs can only be made by mutual consent of
Operator and Contractor and upon agreement as to the additional compensation to
be paid Contractor as a result thereof.

8. DRILLING METHODS AND PRACTICES:

8.1 Contractor shzll maintazin well control equipment in good condition at
all times and shall use all reasonable means to control and prevent fires and
blow-outs end to protect the hole,

8.2 Subject to the terms herecof, 2nd at Operator's cost, at all times during
t. Iriiling of the well, Operztor shall have the right to control the mud
pr .:=%=, 2nd the drilling fluid must be of a type and have characteristics and
be mzintained by Contractor in accordance with the specifications. shown in
Exhibit "A".

8.3 Contrector will conduct operations to comply with 211 laws, rules, orders,
and regulations, Federal, State, and local, which are applicable to Contractor,
Contractor's business, equipment, and persénnel engaged in operations covered
by this Contract, .including but not limited to those set forth in Exhibit "B".

8.4 Contractor shall keep a2nd furnish to Operator an accurate record of the
work performed and formations drilled on the IADC-API Daily Drilling Report Form
or other form acceptable to Operator. A legible copy of said form signed by
Contractor's representative shall be furnished by Contractor to Operator.

8.5 If requested by Operator, Contractor shall furnish Operztor with copy
of delivery tickets covering any material or supplies provided by Operator and
received by Contractor.

9. INGRESS, EGRESS, AND LOCATION:

Operator hereby assigns to Contractor all necessary rights of ingress and
egress with respect to the tract on which the well is to be located for the
performance by Contractor of 2ll work contemplazted by this Contract. Should
Contractor be denied free access to the location for zny rezson not reascnzdly
within Contractor's control, zny time lost by Centractor as 2 resuvlt of such
denizl shall be paid for a2t the zpplicedle rate.
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10. SOUKD LOCATION:

Operator shall prepare a sound location adequate in size and capable of
properly supporting the drilling rig, and shall be responsible for a conductor
pipe program adequate to prevent soil and sub-soil wash out. It is recognized
that Operator has superior knowledge of the location and access routes to the
location, znd must advise Contractor of any sub-surface conditions, or obstructions
which Contractor might encounter while en route to the location or during operations
hereunder. In the event sub-surface conditions cause a cratering or shifting of
the location surface, or if sezbed conditions prove unsatisfactory to properly
support the rig during marine operations hereunder, and loss or damage to the rig,
its associated equipment or personnel results therefrom, Operator shzll, without
regard to other provisions of this Contract, including Paragraph 14.1 hereof,
reimburse Contractor to the extent not covered by Contractor's insurance, for all
such loss or dzmage including paywent of force majeure rate during repair and/or
demobilization if applicable up to a maximum of $10,000,000.00.

11. EQUIPMENT CAPACITY:

If appliczble hereunder, operations shall not be attempted where canal or
water depths are in excess of NA feet, or under any other conditions which
exceed the czpacity of the equipment specified to be used hereunder. Contractor
shall mezke final decision 2s to when an operation or attempted operztion would
exceed the capacity of specified equipment.

12. TERMINATION OF LOCATION L1ABILITY:

VWhen Contrzctor has complied with 211 obligations of the Contract regerding
restoration of Operator's location, Operator shall thereafter be lizble for
damage to property, personal injury or death of zny person which occurs as
result of condition of the location and Contractor shall be relieved of such
liability; provided, however, if Contractor shall subsequently reenter upon the
location for zny reason, including removal of the rig, any term of the Contract
relating to such reentry activity shall become appliceble during such period.

13. INRSURANCE:

During the life of this Contrzct, Contractor shall at Contractor’s expense
maintain, with an insurance company or compznies authorized to do business ‘in
the state where the work is to be performed or through a self-insurznce program,
insurznce coverages of the kind 2nd in the amounts set forth in Exhibit "A".
Contrac~or shall, if requested to do so by Operator, procure from the compzny
or ccop-ries writing said insurance a certificate or certificates that said
insurénce is in full force and effect and that the szme shall not be cancelled
or materially changed without ten (10) days.prior written notice to Operator.

14. RESPONSIBILITY FOR LOSSE OR DAMAGE:

14.1 Contractor's Surface Equipment: Contractor shall assume liability
at 211 times, for damage to or destruction of Contractor's surface equipment
including but not limited to 2ll drilling tools, machinery, and appliances for
use above the surface, regardless of when or how such dzmage or destruction
occurs, and Operator shall be under no liability to reimburse Contractor for
2ny such loss except loss or demage under the provisions of Paragraphs 10 or

14.2.

14.2 Contractor's Equipment-Envircnmental Loss or Damage: Notwithstanding
the provisions of Paragraph 14.1 zbove, Operator shall assume liability at all
times for damage to or destruction of Contractor's equipment caused by exposure
to highly corrosive or otherwise destructive elements, including those introduced
into the drilling fluid, not to exceed $10,000,000.00.

14.3 Operator's Equipment: Operator shall assume liazbility at all times
for damage to or destruction of Operator's equipment, including but not limited
to casing, tubing, well head equipment, and platform if applicable, and Contractor
shzll be under no 1lizbility to reimburse Operator for zny such loss or dzrnage,
except in such instances vwhere 2 mzlfunction cf Contractoer's eguipment causes such
less or cdemage.
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14.4 The Eole: In the event the hole should be lost or damzged, Operator
shall be solely responsible for such dzmage or loss to the hole, including the

casing therein.

14.5 Underground Damage: Operator agrees to defend znd indemnify Contractor
for zny a2nd all claims against Contractor resulting from operztions under this
Contract on account of injury to, destruction of, or loss or impairment of any
property right in or to oil, gas, or other mineral substance or water, if at the
time of the act or omission causing such injury, destruction, loss, or 4impzirment
said substance had not been reduced to physical possession above the surface of
the ezrth, and for any loss or damage to any formastion, strata, or reservior
beneath the surface of the earth, not to exceed $10,000,000.00.

14.6 Inspection of Materizls Furnished by Operator: Contrazctor agrees
to visually inspect 21l materisls furnished by Operator before using same and
to notify Operator of any apparent defects therein. Contractor shall not be
lisble for any loss or damage resulting from the use of wmaterials furnished by

Operator.

14.7 Contractor's Indemnification of Operator: Subject to the provisions
of Article 12 hereof, Contractor agrees to protect, defend, indemnify and save
Operator and its joint owners harmless from and against all claims, demands,
and causes of action of every kind and character, without limit and without
regard to the cause or causes thereof or the negligence of any party, arising
in connection herewith in favor of Contractor's employees, Contractor's
subcontractors or their employees, on account of bodily injury, death or damage
to property.

14.8 Operator's Indemnification of Contractor: Operator agrees to protect,
defend, indemnify and save Contractor harmless from and agzinst 211 claims,
demands and causes of action of every kind and character, znd without regard
to the cause or causes thereof or the negligence of any party, arising in
connection herewith in favor of Operator's employees, Operator's contractors
or their employees, other than those identified in 14.7 above, on account of
bodily injury, death or damage to property, in an amount not to exceed $10,000,000.0¢

14.10 Liability for Wild Well: Operator shall be liable for the cost of
regaining control of any wild well, 2s well as for cost of removal of any debris,
and shall indemnify Contractor in this regzrd, not to exceed $25,000,000.00..

34,21 Pollution 2nd Contamination: Notwithstanding anything to the contrary
contzl'..3 herein, except the provisions of Paragrazphs 10 and 12, it is understood
<3 by and between Contrzctor and Operator that the responsibility for
= znd contamination shall be as follows:

z Unless otherwise provided herein, Contractor shall assume all
responsibility for, including control and removal of, and protect,
deiend and save harmless Operator from and against all claims, demands
2nd causes of action of every kind and character zrising from pollution
or contamination, which originates a2bove the surface of the land or
water from spills of fuels, lubricants, motor oils, normal water base
drilling fluid, pipe dope, paints, solvents, ballast, bilge znd garbege,
except unavoidable pollution from reserve pits, wholly in Contrzctor's
possession and control and directly associated with Contractor's
equipment and facilities.

b. Operaztor sha2ll assume all responsibility for, including control and
removal of, protect, defend znd save Contractor harmless from and
against a2ll claims, demznds, and causes of action of every kind and
character arising from 211 other pollution or contamination which may
occur during the conduct of operations hereunder, including but not
limited to, that which may result from fire, blowout, cratering,
seepage or any other uncontrolled flow of oil, gas, water or other
substance, as well zs, the use or disposition of o0il emulsion, oil
base or.chemically treated drilling fluids, contaminated cuttings
or cavings, lost circulation and fish recovery materials and fluids,

not exceeding $25,000,000.00

c. In the event a third party commits zn act or omission which results
in pollution or contaminziion for which either Contracter or Operatoer,
for vhen such party is performing work, is neld to be lewally lieble,
the respeasidbility therefor shall ke consicdered, &s between Contracter
anc Cperzter, to be the same as il the party for whom the worx wés
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performed the same and all of the obligations respecting defense,
indemnity, holding harmless and limitation of respensibility znd
liability, as set forth in (2) and (b) above, shall be specifically
applied.

14.12 Consequential Damages: Neither party shall be liable to the other
for special, indirect or consequential damages resulting from or arising out of
this Contract, including, without limitation, loss of profit or business
interruptions, however same may be caused.

15. NO WAIVER EXCEPT IN WRITING:

It is -fully understood and agreed that none of the requirements of this
Contract shall be considered as waived by either party unless the sazme is done
in writing, and then only by the persons executing this Contract, or other duly
authorized agent or-representative of the party.

16. FORCE MAJEURE:

Neither Operator nor Contractor shall be liable to the other for any delays
or damage or any failure to act due, occasicned or cazused by reason of any laws,
rules, regulations or orders promulgated by any Federal, State or local governmental
body or the rules, regulations, or orders of any public body or official purporting
to exercise authority or control respecting the operations covered hereby, includ-
ing the procurance or use of tools znd equipment, or due, occasioned or caused by
strikes, action of the elements, water conditions, inability to obtain fuel or
other critical materizls, or other causes beyond the control of the party affected
thereby. 1In the event that either party hereto is rendered unable, wholly or in
part, by any of these causes to carry out its obligation under this Contract, it
is agreed that such party shall give notice and details of Force Majeure in writing
to the other party as promptly as possible after its occurrence. In such cases,
the obligations of the party giving the notice shall be suspended during the
continuance of any inebility so czused except that Operator shall be obligated
to pay to Contractor the Force Majeure Rate provided for in Paragraph 4.7 above.

17. INFORMATION CONFIDENTIAL:

In accordance with Gruy Federzl, Inc. General Provision No. 1 (Advertising,
Announcements and News Releases).

1P. SUBCONTRACTS BY OPERATOR:

Tw2rator may employ other contractors to perform any of the operations or
+x to be provided or performed by it eccording to Exhibit "A".

sl

19. ASCZIGNMENT:

Neither party may assign this Contract without the prior written consent of
the other, and prompt notice of any such intent to assign shall be given to the
other party. In the event of such assignment, the assigning party shall remain
Jiable to the other party as a guarantor of the performance by the assignee of
the terms of this Contract. If any a2ssignment is made that materially alters
Contractor's financial burden, Contractor's compensation shall be adjusted to
give effect to any increase or decrease in Contractor's operating costs.

20. NOTICES AND PLACE OF PAYMENT:

All notices to be given with respect to this Contract unless otherwise
provided for shall be given to the Contractor and to the Operator respectively
at the addresses hereinabove shown. All sums payable hereunder to Contractor
shall be payable at his address hereinabove shown unless otherwise specified

herein.

21. SPECIAL PROVISIONS:

Gruy Federzl General Provisions are zttached hereto znd by this reference
mzde a part hereof with the exception of No. 17 "Ker Perscrnnel'. Gruy Tecderzl, Inc.
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Additional Provisions S.P. (Safety Policy, I.P. (Intellectuval Property),

S.C.A. (Service Contract Act), and L.K.S. (Lzbor Surplus Arez, Minority Business,
znd Small Business Subcontracting Programs) are attached hereto and by this
reference made a part hereof.

22. In the event of conflict between the terms of this Contract and Gruy
Federal General Provisions, Gruy Federal, Inc. provisions shall tzke precedence.

23. EXPENDITURE LIMITATIONS:

23.1 Total costs against this Contract shall not exceed $360,000.00
without prior written approval of Operator.

23.2 Contractor shall advise Operator, in writing, when total commitment
against this Contract has reached $270,000.00.

23.3 Charges shall commence against this Contract upon Contractor's
departure to first well site, as directed by Operator.

24. EFFECTIVITY:

This Contvzct shall not be in effect until approved by the United States
Dezerwsment -1 ozrgy.

25. AClL:IANCE OF CONTRACT:

The foregoing Contract is agreed to and accepted by Operator this
day of , 19

OPERATOR: GRUY FEDERAL, INC.

BY:

TITLE:

The foregoing Contract is accepted by the undersigned as Contractor this
day of , 19 , 2and subject to all of its
te: == 2 provisions.

CONTRACTOR: Progregs Drilling, Inc.

BY:

TITLE:

THIS CONTRACT APPROVED FOR ISSUE:

UNITED STATES DEPARTMENT OF ENERGY

BY:

TITLE:
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EXHIBIT “A"

To Daywork Contract €zted .18

Operzior Gruy Federal, Inc. N7E Contractor ___frogress Drilling, Inc.

Well Name and Number

SPECIFICATIONS AND SPECIAL PROVISIONS
1. CASING PROGRAM Operators Specifirations not to exceed 18,100' of 7"0D 32#, 35#, and

383 Pipe.

3. INSURANCE (See Par. 13}

3.1 Adequate Workmen's Compenszlion Insurance complying with Stale Laws eppliceble or Employers' Liability Insur-
ance with limits of § __;.._O_O__ covering &ll of Contractor's employees workxn8 under lhvs agreement_

3.2 Comprehensive Public Liability Insurance or Public Lizability tnsurance with limits of § ____:_____.__hr the
death or injury of any one person and S_Q:_M for each accident

3.3 Comprehensive Public Liebility Property Damage Insurance or Public Liability Propzrty Demage Insurznce with limits
ot § 250,000.00  {or ezch accicent and § _250,000.00 sporepsie per poicy.

3.4 Auiomobule Public Liability Insurance with limits of § 200,000.00 __ for the geathor injury of ezch person and

300,000.00 _ for each 2ccident, and Automobile Public Liability Property Damage Insurence with limits

2 0,000. 00 ey foreach eccident.

4. ECUIPMENT, MATERIALS AND SERVICES TO BE FURNISHED BY CONTRACTOR:

~.zchinery, equipment, 100ls, materials, supplies, insiruments, services znd lzbor hereinaiter fisted, including zny
rziion required for such items, shzll be provided &t the locaticn &t the expense of Contracior uniess ctherwise noted

4.1 Drilling Rig:
Complete drilfing rig, designated by Coniractor &s his Rig No. _21, consisting of attached inventory,
the mejor items of equipment b belnz. Drawworks: Wilson Tital Model 150
\Make and Model
Caterplllar D397 5%0 HP
3

Engines: Make, Model, end H.P,

No. on Rig
Pumps: No. 1 Make, Size, and Power Ersco D-1000 1000 HP
No. 2 Make, Size, and Power Emsco D-850 850 HP
Mug Mixing Pump: Mzke, Size, and Power One — 6x8 centripupal and one 5x6 centrifugal

Eoilers: Number, Mzke, H.P. and W.P. None i i
Derrick or Mast: Mzke, Size, and Capacily Ideco full view 143 1,080,000 1bs.

Substructure: Size and Czpecity Idsco 21"
Rotary Drive: Type National 20%"

- T )
Drill Pipe: Size ) £ in. ll,?OO f1: Size _ 4% S-135 5 4000 1.
Drill Collers: Number zn¢ Size 12 6% OD x 30
Blowoul Preventers: __1NONE
Size Series or Tes! Py, tiake & thodel! Number
g O.P. Closing Unit: }\jone
E O P Accemutzior ___hone
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4.9

4.10
£.11
4.12
4.13
4.14
4.18
4,16
4.7

Derrick timbers.

Notrmal strings of d:ill pipe 2nc drill collars specified above.
Conventional critt incicator,

Circulziing mud pits.

Necessary pipe rzcks and rieging up material.

Normal siorage 1or mud enc chemicals.

Shezle Shzker.

5. EQUIPMENT, MATERIALS AND SERVICES TO BE FURNISHED BY OPERATOR:

The msachinery, equipment, l,ools, malerials, supplies, insiruments, services and labor hereinatier lisied, inciuding ENY
transponziion required for such ilems, shall be provided st the location at the expense of Operator unless otherwise neied

hereon.
Ss.1

M n e nnnnnn
A Sl A AP WN

5.29
5.30
5.31
£.32

5.33
5.34
5.35
5.36
CLRY

Furnish and mainlain adequate rozdway and/or canal to location, right-ol-way, including rights-of-way for fuel and
waler lines, river crossings, highway crossings, gaies and caitle guards. -
Stake locslion, clear and grade locetion, and provide turnaround, including surfacing when necessary.
Test tanks with pipe and fitlings.
Mud storage tanks with pipe and fittings.
Separzior with pipe and finings.
Labor to connect and disconnect mud 1ank, test tank, and separator.
Labor 10 disconnect and clean test tanks and separator,
Drilling mud, chemicals, lost circulation materials and other additives.
Pipe and connecticns for oil circulating lines.
Labor 1o lay, bury end recover oil circuleting lines.
Driliing bits, rezmers, reamer cutlers, sizbilizers end special 1ools.
Coniract fishing tool services and {ool rental,
Wire line core bits or heads and wire line core caichers if required.
Conventional core bits and core catchers.
Diemond core barrel with head.
Cement and cementing service,
Electrice! end Gamma-Neutron anrd Micro logging services.
Directional, celiper, or other special services.
Gun or jet perforating services.
Explosives and shooting devices.
Formztion testing, hydraulic fracturing, acidizing and other related services.
Equipment for drill stem testing.
Mud logeing services.
Sidews!l coring service.
Welding service for welding botiom joints of casing, guide shoe, fioat shoe, flost collar end in connection with in-
stalling of well head equipment if required.
Cezsing, tubing, lines, screen, float collers, guide 2nd float shoes end zssocialed equipment.
Cesing scraichers and ceniralizers.
Well hezd connections anc¢ 2il equipment 1o be insteiled in or on well or on the premises for use in connection with
testing, compietion and operation of weil,
Special or 26ced storzge for mud and chemicals.
Casinghead, APl serigs, 10 conform to thet shown for the blowout preventers specified in Parapraph 4.1 above.
Blowoul prevenier testing packoH.
Cesing Thread Proiectors and Casing Lubricants.
A1l blowout eguipment and choke menifeld 2s required by Operator

5. NT, MATERIALS AND SERVICES TO BE FURNISHED BY DESIGNATED PARTY:
chinery, equipment, tools, materials, supplies, instruments, services, end lzbor lisied 2s the following numbered

items inclusing any transporiztion required for such ilems unless otherwise specified, shall be provided 2t the location &nd 2t
the expense of the pariy hereto es designaled by an X mark in the eppropriete column.

6.1
6.2
6.3
6.4
€.5
€.6
6.7
6.8
6.9
6.10
6.11

6.12
6.13

To Be Provided By and,
At The Expense Of

item- Operator Confractor

Cellar 8n0 FUNWRYS . .ivvrenerreossrssossscesssacscrossssane *

Fuel (locaied 2t | . x
Fuel Lines (length ) 2P . N/A
Waier 21 source, including required permits ...... X
Water well, including required permits .........c..... heeaeecnanans N/A
Water lines, including required permits ......cooeeviievinnenennenes X
Water storage 1anks N X
Lebor 10 operzie waler well OF WEIET PUMP .oivrorenincennncnnasss X
M.eintenznce of water well, if required ......covvnevieiciinrenenens K/A
tAets for engines and boilers, or motors 2nd mud pumps ......... . X
Transporiation of Coniracior's property: %

Move in .......nen coergees

Move out See7.l X :
taterizls for "boxing in" rig eand derrick ... iiiiiiiiiiaiia, »
N LA P C AT Bl S S VTR x
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6.14
6.15

6.16

6.7

6.18
6.18
6.20
6.21
€6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.28
€.20
€.31
6.32
6.33
6.34
€6.35
€.36
6.37
6.38
€.3¢
€.40
6.4
6.42
€6.43

To Be Provided By And
Al The Expense Of

fiem (Conlinued) Opersior Contraclor

Kelly joinis, subs, elevators and slips for use with specia! drill pipe .... *

Diill pipe protectors for Kelly joint nd each joint of drill pipe
running inside of Surface Casing as required,

tor use with normal strings of Orill PIPE evivncecinrrenceccsnacs
Drill pipe protectors for Kelly joint and drill pipe running

inside Of ProteCtion CaSiNG cuveiervrserecccccsronsasaoncscensnons
Coring reel with wire line of sutficient length for coring at maximum
depth specified in CONFACT evvennanenceiansrssnccsscccecesnsnies

Wire line core Barrel ...iccierereeesinerenerronnsenrcoencasocens

Conventional core barrel ....eiieecerrecarrersoroccrecntsonsnens
Rezle of penelralion recording BeVICE ...veveeiiisratincncecsasnes
Exira labor for running and cementing €8SIND cecvesreeennns
Ceasing tools ......... N
Power casing 10N0S ..oovre.
TUDING 100IS . itiiieriecarsanssncoresctessosessnaccccsossnnoasse
Power tubing tOND ..cciviersresccnrasecsrsencsacnncrcacncannncns
Swabbing unit with swabbing fine ....ceveevecrievrereerccenannas

13-

Swab Jubricator c.vveeeervecisocemencenns sesessersrsesesnrrensaee

uxxxxLxxx%xxx %

Swab rubbers ... ..iiiiiiniinnannns tetresiseseresnsvinanerrsoenre

N/A

Crew Boats, Number ___________ .
Service Barge ..ocevveneenccenss eees

/A

Service Tug Boat ......ccvvvennenes N/A

N/A_

Helicopter service ..... ceevnesne eee

RatHole ....veeetnn cerecnscaane

Mouse Hole ..uveeivenneeivencsossneans

Lt o

RESErve Pits ..c.vvuceererenoresceressansnscssvosansoncracsncnces

Erecl and Dismantle Derrick ....... N/A
Upper Kelly Cock ....... eveenieen X

Drilling hole for or diiving for conductor pipe ...

Charges. cost of bonds 107 pUDHC 10808 . ..veveeerversneienennens X

7. OTHER PROVISIONS:

7.1

7.2

7.4

7.5

Signed by

Upon completion of each of Operator's re-entry wells, Operator agrees to
P P P y P 3

furnish trucks, cranes and dozers to transport the rig to Operator's
next location. ,

4.9 a. Exhibit "C" for current wages paid. Any difference will be
assessed a 297 burden, to cover applicable fringe benefits.

if, for any reason, the Operator's location is not ready to accept
.~trector's rig at the agreed time, the Operator agrees to pay the
s:icable stand-by rate with crew rates until moving operations

Any modification to the rig, change of rig up procedure, tongs, pits,
different tools, and specizl equipment other than that furnished on
the rig will be at the expense of the Operator.

The equipment will be run to 85% of manufacturer's rating capacity.

For example, if a pump has 2 pressure rating for a liner of 2,000 1bs.,

then the maximum pressure allowed will be 1700 psi.

the

Parlies a5 correct:

For Coniractor

For Operator
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1. EQUAL EMPLOYMENT OPPORTUNITY

A. Cperztor is an Equa! Opportunity Employer. It is 2greed 2s 2 condition of this Contract thet unlezs eny or 2!l werk-
periormed hereuncer is exempt uncer Execulive Order 11245 (30 Fed. Reg.-12318) 25 zmenced, or uncer the rules eng
tegulations issued thereunder, Curing the performeance of this Contracl, the Conlraclor zgrees 2s {cliows:

1. The Contrzcior will not discriminzte zgainst zny empioyee or eppliczni for employment because of rzce, religion, color,
sex or nationzalorigin. The Contractor will teke zifirmative 2ciiontoensure thal applicaniszre employed, end tha! employees ere
trezted curing employment, without reczrd 10 their race, religion, color, sex or nationzl origin. Such action shell incivce, bt not
be limiled to the following: Employment, upgracing, demoiion, or 1.rznsier: tec_ruilmenl or recruitment zCvenising; layo! or
termination; rsies of pay or other forms of compenszlion; 2nd selection 1.or {rzining, including epprenticeship. The Contrecior
2grees to post in conspicuous plsces, 2vailzble 10 e_mploye.es an EPican\s for employment, notices 1o be proviced by the
contracting officer sesting forth the provisions of this nondiscrimination clause.

2 The Conlractor will, in all solicitetions or scvertisements for employees placed by or on behalf of the Contracior, stzte

that 2ll qualified 2pplicants will receive conslcerziion lor employment without regarc 10 race, religion, color, sex or netionel
origin. .
3. The Contraclor will send to ezch lzbor union or representalive of workers with which he hes a collective bergaining
zgreement or oiher conirsct or undersianding, a nolice 10 be provided by the 2pency contrecting cificer, 2¢vising the lzbor
,union or workers’ representative of the Contractor's commiiments under Section 202 of Executive Orcer 11246 0f Segiember 24,
1955, and shall posi copies of the notice in conspicuous pleces aveilzble 10 employees 2nd 2pplicants for employment.

4. The Contracior will comply with ell provisions of Executive Order 11246 of September 24, 1635, and of the rules,
tegulzations, end relevant orders of the Secrelary of Lebor.

5, The Contractor will furnish all information and reporis required by Executive Order 11246 of September24, 1955, end by
the rules, regulalions, 2nd orders of the Secreiary of Lzbor, or pursuani thereio, and will permit zccess 10 his books, records, end
sccounts by the coniracting agency and the Secreiary of Lzbor for purposes of investigationioasceriain compliznce with such

rules, requlaiions, ang orders.

6. In the event cf the Contractor's noncompliance with the nendiscrimingtion clauses of this Contract or with any of such
rules, regulations, or orders, this Contract may be canzelied, terminzied, or suspended in whole or In part znd the Contrecior
may be declared ineligible for further Government contracts in accorcance with procedures authorized in Executive Order
11246 of Seplember 24, 1955, and such other sanctions mzy be impesed 2nd remedies invoked 2s provided in Executive Order
11246 of Seplember 24, 1265, or by rule, regulation, or orcer of the Secretary of Labor, or &s otherwise provided by law,

7. The Contraclor will include the provisions of Paragrephs 1 through 7 in every subcontrzct or purchese order uniess
exempled by rules, regulations, or orders of Secretary of Lebor issued pursuent 10 Section 204 of Execulive Orger 11245 of
September 24, 1865, so thet such provisions will be binding upon each subcontracior or vendor. The Conlrector will tzke such
ection with respect {0 eny subcontract or purchese order s ihe contracling zgency mey cirect 2s a meens of enforcing such
provisions including sanctions for noncompliance; Proviced, however, that in the event the Contraclor becomes involved in, or
is threziened with liticafion with a subcontracior or vencor es a result of such direction by the conirzciing zgency, the
Contrzclor may request the United Staies to enier into such liticztion 10 protect the inieresis of the United Stetes

B. Flling Standard Form 100 (EEO-1) end Development of Atfirmetlve Acllon Program,

1. Contractor ecknowledges thet he may be required 1o file Siandard Form 100 (EED-1) promu)ga‘.ed_joi_n‘.lybylhe Oificeof
Federal Contracl Compliznce, the EQual Employmeni Opportunity Commission and Plans {cr Progress within thirty (30) dzys of
coniract awerd, if such report hes not been filed for the current year 2nd oitherwise comply with or file such other compliznce
1eporis 2s may be required under Execuiive Order 11246, es zmended and Rules and Repulztions acopiet thereunder,

2. Contrzcior further acknowledges that he may be required 1o develop e writien effirmaztive ection compliznce programas
required by the Rules and Regulations 2pproved by the Secreiary of Labor under euthority of Executive Order 11245 end supply
Operaior with & copy of such program if Operalor so reguests.

C. Nonsegregaied Facllities,

Contreclor ceriifies that he does not meaintzin or provide for his employees any segreczled fzcilities st eny of his
estzblishments, end that he does not permit his emzloyees 1o periorm their services &t gny location, under his conirol, where
segreczied facilities 2re mzintzined. He cenifies further thatl he will not maziniain or provide for his employees zny sepregated
fzcilities a1 2ny of his estzblishments, and that he will not permit his employees 1o perform their services 21 eny locziion, uncer
his conlrol, where segreczted facilities are mzinieined. Contrzctor 2prees that a breach of his ceriificzlion is & violelion of the
Egual Opporiunity Clzuse in this Contract. As used in this cenificetion, the term “segrezzied {acilities” mezns eny walting
rooms, work arezs, rest rooms znd wash rooms, resizurants end other ezling zreas, time clocks, locker rooms anc ciher siorape
or dressing erezs, parking lots, crinking founizins, recreziicn or enierizinment erees, transporiztion £nd housing fecilities
rroviced for employees which are seprecaled by explicii directive or are in {zcUsepreceted on the tasis of race, color, religion,
st &ge of netionzl oripin, because of hzbil, local cusiom or otherwise; Coniraclor's policies and przctices must assure

g; - -riste physicel facilities o both sexes. He furiher zgrees tha: (except where he has obizined identical ceriifications from
Fi -« ~nniraciors for specific lime perioc's) he will obtain icenticzi centifications from proposed subcontrzciors priorto
the i+ . soniracis exceeding $10,000 which 21z, not exempi from the provisions of Equal Opporiunity Clzuse; thal he will
relzin : icetions in his files; eng thet he will forward the following notice 1o such proposed subconireciors (except

where ... . ./ vsed subconirectors have submitted iderticel cenificziions for specific time periocs). “NOTICE TO
PROSPECTIVE SUBCCNTRACTORS OF REOUIREMENT FCR CERTIFICATIONS OF NONSEGREGATED FACIUTIES. A
Centificelion of Nensegregaied Fzcilities 2s required by the ey 21, 1658, order on Eliminztion of Segregsted Facilities. by the
Secretery of Lebor (23 Fec. Reg. 7804, Mey 28, 1256), musi be submitied prior 10 the ewzrc of 2 subcentrzci exceeding $10,000
which is not exemptfrom the provisions of the Equal Opporiunity Clause. The ceriificztion mey be submitied either for ezch
subconiract or for &ll subconiracis during 2 period (i.e., querierly, semiznnuelly, or ennually).”

D. Penaltles
Contractor further undersiands end agrees thet a breach of the essurance contained in Paragraphs A through C 2bove
subjects il 10 the provisions of the Order 81 41 CFR Chepier €0 of the Szcretary of Lebor dzied May 21, 1958. In the event of
Coniractor's noncompliznce with the nondiscriminziion clzuses of this Coniract or with eny of such rules, regutetions, or
orcers, such noncompliznce shzll constitule sutficient grounds, end the perties hereto zoree 1o immedizie czncellation of this
Coniract on the basis of such noncompliance with ro {urther obligation whzisoever on the parl of the Operator.

2. LISTING OF EW.PLOYI.ENT OPENINGS

The uncdersigned Contracior further 2grees, if the value of eny coniract or purchzse orcer is $2,500 or more, thet it will be
bound by the following provisions contzined in 41 CFR 50-250 promulgzted pursuznt to Executive Orcer No. 11701;

A. The Contreclor, to provide specizl emphasis 10 the employmeni of guzlified diszbled veierans end veterans of the Vieinam
erz, prees that el suitzble employment openings of the Contractor which exist 2t the lime 0! the execution of this Contract 2nd
1hose which occur during 1he performznce of this Contrzct, inclucing those not generaied by this Contract and intlucing those
occurring 8! en estzblishment of the Coniractor oiherithan the one wherein the Contract is being performed but excluding those
of independently operaied corporzie zililizies, shzll be olferec for listing gt 2n zpproprizie loczl oitice of the Stete employment
service system wherein the opening occurs andio provide suchreporistosuch localoffice regarding employment openings and
hires 2s may be required; Provided, Thzt this provision shzll nct 2pply 10 openings which the Contracior filis from within the
Contracior's organizaiion of ere filled pursuznt 10 & cusiomary zng traditional employer-union hiring arrzngement,

B. Listing of employment openings with the employment service system pursuant {o this clause shall be made st least
concurrertly vith the use of 2ny other recruitment service of elion 2no shell involve the normal obligztions which ettach 10 the
plzcing of a bonafice job orcer, including the ecceplznce of referrals of veierzns and nonvelerans, The listing of employment
openings does nol require the hiring ol 2ny particular job 2pplicert or from any particutar group of job 2pplicanis, 2nd nething
hziein is intended 1o relieve the Coniracior from zny requirements in 2ny Execulive Orders or regulztions regercing
nonciscriminalion in employment. j
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Modification No. 1
Supplemental Agreement
Contract No. 3017-5

SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, effective the 6th day of November
1978, between Gruy Federal, inc. (hereinafter called '"Operator'), a
Texas corporation with its principal place of business in Houston, Texas,
and Progress Drilting Company, Inc. (hereinafter referred to as 'Contractor'!),

a Texas Corporation with its principal place of business in Houston, Texas

WITNESSETH THAT:

WHEREAS, Operator and the United States Department of Energy
entered into Contract No. EG-77-C-08-1528, effective September 26, 1977,
for the testing of geopressured formations in the Texas and Louisiana
Gulf Coast area; and
WHEREAS, Operator and Contractor entered into Contract No. 3017-5,
effective May 26, 1978 in which Contractor agreed to reenter abandoned
wells in Louisiana for Operator's use in its geothermal testing; and
WHEREAS, the parties hereto, according to the amendment provision
of Paragraph 21, Contract No. 3017-5, have agreed upon certain modifications
to Paragraph 23 entitled EXPENDITURE LIMITATIONS in Contract No. 3017-5.
NOW, THEREFORE, the parties hereto agree that Contract No. 3017-5 is
amended in the following particulars only.
1. Paragraph 23 entitled EXPENDITURE LIMITATIONS is revised in
its entirety to read as follows:
23.1 Total Costs against the Gladys McCall well shall not exceed
$214,800.00
23.2 Total costs against this Contract shall not exceed $750,800.00,
without prior written approval of Operator.
23.3 Contractor shall advise Operator, in writing, when the total
commi tment against this Contract has reached $650,000.00
23.4 Charges shall commence against this Contract upon Contractor's

departure to first well site, as directed by Operator
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This Supplement Amendment shall not become effective until approved
by the United States Department of Energy.

Except as modified by this Supplement Agreement, the provisions of
Contract No. 3017-5 shall remain in full force and effect.

The foregoing Supplemental Contract is agreed to and accepted by

Operator this 30  day of /\/ozméei , 19 _78 .

OPERATOR: (RUY FEDERAL Twe.

BY:

TITLE:  PuRCcAAsg. AMaracer

The foregoing Supplemental Contract is accepted by the undersigned

as Contractor this _(- day of D&cwlf&, 19 7 , and

subject to all of its terms and provisions.

OPERATOR: 0GAL. LeretL (&

BY: /— b7

I /
TITLE: Z'a ﬁ:, E Gan. Ay .
/

THIS SUPPLEMENTAL CONTRACT APPROVED FOR ISSUE:

UNITED STATES DEPARTMENT OF ENERGY

BY:

TITLE:
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FOQl1IICdLIVI U &
Supplemental Agreement
Contract No. 3017-5

SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, entered into this 7th day of WNovember
1978, between Gruy Federal, Inc. (hereinafter called "Operator''), a Texas
corporation with its principal piace of business in Houston, Texas, and
Progress Drilling Company, Inc. (hereinafter referred to as ''Contractor'),

a Texas corporation with its principal place of business in Houston, Texas.

WITNESSETH THAT:

WHEREAS, Operator and the United States Department of Energy entered
into Contract No. EG-77-C-08-1528, effective September 26, 1977, for the
testing of geopre;sured formations in the Texas and Louisiana Gulf Coast
area; and ‘

WHEREAS, Operator and Contractor entered into Contract No. 3017-5,
effective May 26, 1978 in which Contractor agreed to reenter abandoned
wells in Louisiana for Operator's use in its geothermal testing; and

WHEREAS, the parties hereto, according to the amendment provision
of Paragraph 21, Contract No. 3017-5, have agreed upon certain modifications
to Paragraph 4 entitled DAYWORK RATES and to Exhibit 'C'" in Contract No.
3017-5.

NOW, THEREFORE, the parties hereto agree that Contract No. 3017-5 is
amended in the following particulars only.

1. Paragraph 4 entitled DAYWORK RATES is revised as follows:

The effective date of the following rate changes is November

10, 1978. -

4,1 Mobilization day rate is changed from $5,400.00 per 24 hour
day to $5,745.00 per 24 hour day.

4.2 Demobilization day rate is changed from $5,400.00 per 24 hour
day to $5,745.00 per 24 hour day.

4.3 Moving rate is changed from $5,400.00 per 24 hour day to

$5,745.00 per 24 hour day.
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Modification No. 2
Page 2

4.4 Operating Day rate is changed from $6,000.00 per 24 hour day
to $6,525.00 per 24 hour day..
4.5 Standby rate with crews is changed from $5,400.00 per 24 hour
day to $5,745.00 per 24 hour day.
2. EXHIBIT "C" is revised in its entirety to read—as follows:
DIVISION 4O
LOUIglANA

RIG CREW PAY SCALE - EFFECTIVE NOVEMBER 1, 1978

DRILLER $ 9.56 PER HOUR
DERR [ CKMAN 7.96 PER HOUR
MOTORMAN 7.70 PER HOUR
FLOORMAN 7.18 PER HOUR
FLOORMAN 7.18 PER HOUR
FULL CREW $ 39.58 PER HOUR

3. Except as modified by this Supplement Agreement, and any other
Supplement Agreements, the provisions of Contract No. 3017-5 shall
remain in full force and effect.

The foregoing Supplemental Contract is agreed to and accepted by Operator

this 5th day of December 19 78

OPERATOR: Gruy Federal, lInc.

TITLE: Purchasing Manager

The foregoing Supplemental Contract is accepted by the undersigned as

Contractor this 5th day of December , 1978 .

CONTRACTOR: Progregs Dril Ung, Inc.

BY: f‘g?l/r:éifi:jéﬁ_
/

TITLE: Ve, President
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