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GRUY FEDERAL, INC. 
CONSULTANTS IN ENERGY SYSTEMS 

* 191 1 JEFFERSON DAVIS HWY, S u m  500 
ARLINGTON. VIRGINIA 22202 \ 

2500 TANGLEWILDE SUITE 150 
2 H ~ ~ ~ ~ ~ ~ .  TEXAS 77063 
7 1 3/785-9200 . . 703/979-2955 

A p r i l  13, 1978 

M r .  ' Ronald T.. Stearns 
Engfneering SI Construction Dfvfston 
DOEINevada Operations Off ice  
Post Office Box 14100 
Las  Vegas-, Nevada 89114 

Dear M r .  S teams:  
- 

With t h i s  let ter w e  a r e  forwarding the revised'.reconnhendat~~n for. t h e  
i n i t i a l  GEO2 reentry we l l .  The:' w e l l ,  d r i l l e d  as Superior Watkins.-Mfller No. 1, 
(WOO L-2) has- been chosen f o r  the ' f i rs t  reent ry  test because of'known hole  con- 
d i t ions ,  favorable sand development tn the  area of i n t e r e s t  (wIifch became evi- 
denced a f t e r  the sonfc log became avai lable) ,  and the  favorable conditions f o r  
access. Whereas arrangements wlth other landowners appear t o  be time consuming 
and expensive, w e  do not doubt t ha t  we can come t o  favorable terms with Watkins- 
Miller and h i s  lessee, Continental O i l  Company. 

Avai labi l i ty  of d r i l l i n g  rigs capable of operating a t  this dep thwi th  suf- 
One company has ficient hook load capacity contfnues t o  b e  a cri t ical  problem, 

t en ta t ive ly  offered the use  of a s u i t a b l e  r i g ,  which is current ly  d r i l l i n g  i n  
South Central Alabama and w i l l  be avai lable  t o  move t o  Louisiana on o r  about 
June 1, The cost of moving the rig w i l l  b e  approximately $80,000, which must 
he  borne by the  f i r s t  w e l l .  Si'nce r i g  a v a i l a b i l i t y  is a cr i t ica l  i t e m ,  i t  i s  
incumbent upon-the review- committee t o  a c t  quickly so t h a t  a binding agreement 
w i t h  a d r i l l i n g  contractor can be pursued, 

The o i l  and gas r i g h t s  t o  t h e  Watkins-Miller acreage current ly  under 
lease to  Continental O i l  Company. 
f o r  the subject  w e l l  and w i l l  cooperate with the experiment provgded Gruy Federal 
assumes f u l l  l i a b i l i t y  f o r  a l l  land damages incurred during the  test and indemni- 
f i e s  Conoco i n  t h i s  respect.  

Conoco has assured us  t h a t  they have no plans 

No formal approval from Conoco has been received. 

Negotiations with the landowner f o r  the r igh t  of access t o  t h  
gun. Mr.  Miller has  expressed a will ingness t o  cooperate but no final.agreement 
on the  right-of-way f e e  has been reached, 
was rejected and a cost  estimate of $20,000 is  included i n  the cos t  of the  w e l l .  

An of fe r  of $5,000 f o r  ninety (90) days 

THE GRUY COMPANIES-SINCE 1950 
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Page Two 

I 

The increase i n  t o t a l  cost  from tha t  given i n  the o r ig ina l  estimate is L explained as follows: 

1. The decision w a s  made t o  t i e  the 7-inch OD casing ra ther  than 
the  9-5/8-inch OD casing back t o  surface because the burs t  
pressure of the la rger  pipe is too l o w a i f - a  leak i n  the tubing 
should occur. 

The long s t r i n g  of 7dinch casing necessi ta tes  a la rger  r i g  with 

u 

2 
' a higher day rate. 

is 
. 3. The f u l l  cost  of the wellhead (Christmas tree, etc.) must be 

borne by the  i n i t i a l  w e l l  and owing t o  the high temperature, 
high pressure environment a more expensive tree must be fab- 
r ica ted  than the  one i n i t i a l l y  proposed. 

The cost of the  r i g  move t o  Cameron Parish must be borne by 
the first w e l l .  

b 
4. 

ers fee exceeded the i n i t i a l  estimate. 

iJ 6.  

7. 

Perforating cos ts  are higher than the i n i t i a l  estimate. 

The earlier cost  estimate d id  not include open hole l o  
sidewall  cores. L i  

Much of this cost  is applicable t o  fu ture  test w e l l s  and w 
to  the  second tes t  w e l l  i f  a t i m e  lapse were t o  occur between the two operations, 
which would permit such material t o  be removed from Well No. 1 a f t e r  t he  test 
period and before i t  would be necessary t o  use the  material i n  a second w e l l .  
Therefore, t he  timing of the second operation becomes important and w e  look for- 
ward t o  discussing t h i s  with you. 

8 ,  W e  w i l l  attempt t o  have the Christmas tree 
purchased by t h i rd  pa r t i e s  and rented t o  us f o r  
program, but  obviously, f o r  the purposes of the  
sary t o  include t h e . f u l l  purchase price.  

id 

b 

u 

L 
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GEOPRESSURED-GEOTHERMAL REENTRY PROSPECT L-2 
GRAND CHEWER SOUTH PROSPECT 

L 
r CAMERON PARISH, LOUISIANA 

-. lu 
Introduction 

This Gruy Federal Type 11-B prospect was drilled as the Superior Oil 
Company No. 1 Watkins-Miller, API designation 17-023-20501 and is located 
in Section 5 ,  T15S, R5W, Cameron Parish, Louisiana. 
north.of lot 39 on Indian Point Island and is readily accessible from state 
highway Route 82 and a shell road in good condition. 
this well in late 1970 as a dual gas producer in sands between 11,150 and 

jl, 

The well site is just i n l  
Superior Oil completed 

I 11,250 feet but eventually abandoned the well in December, 1974. The cellar u of the well is still visible on the site. This location is shown on the 
lower portion of USGS topographic sheet "Grand Lake West" in the map pocket 
of the Gruy Federal report "Investigation and Evaluation of Geopressured- 
Geothermal Wells, Prospective Test Wells in the Texas and Louisiana Gulf 
Coast", February 28, 1978. 

Geology - 
Ij The potential Geo2 aquifer in this well is the Planulina (lower Miocene) 

section from 16,100 - 16,900 feet which contains approximately 310 feet of 
net sand. 
drilling operations through these sands, the mud weight was 17.6 pounds per 
gallon which would indicate that the static aquifer pressure would be approx- 
imately 14,000 psi (assuming 1,000 psi overbalance), 
mud temperature during logging in this interval was 285' E (141O C) which 
would indicate an aquifer temperature of 311' F (155O C) b 
rection factors developed for south Louisiana by the AAPG. 

U A sonic log on the well was obtained from the operato 
- Company) and sent to H. J ,  Gruy and Associates in Dallas f 

U 

1 

No hydrocarbon saturation is evident on the resistivity log. During ij 
-. 

The maximum recorded 
- 

I 

I. 

average cementation factor of 2.3 was computed for the sand section which 
suggests that the sand is well consolidated. 
the sands are fairly uniform at 20 percent, the sand/shale ratio in the 

Although the 
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upper sect ion from 16,100 to 16,400 f e e t  is higher than it  is  i n  the bottom 

500 fee t .  

deferred u n t i l  addi t ional  logs have been run, i t  appears tha t  the completed 

in t e rva l  w i l l  be concentrated near the  top of the-sand. 

Mechanical Condition 

Although se lec t ion  of the  f i n a l  perforating in t e rva l  w i l l  be 

* 

The enclosed diagrammatic sketch i l l u s t r a t e s  both the  current mechan- 

ical condition of the w e l l  and the  proposed configurat ion ' for  tes t ing.  

present condition of the  w e l l  w a s  obtained from the  plugging and -abandonment 

repor t  f i l e d  with the  Louisiana Department of Conservation and ve r i f i ed  from 

the d r i l l i n g ,  completion, and plugging reports  i n  the w e l l  f i l e  of t he  oper- 

a tor .  If w i l l  be necessary t o  run a 7-inch OD s t r i n g  of casing and t i e  i n t o  

the  7-inch l i n e r  a t  11,300 fee t .  

l i n e r  must be cleaned out from 15,000 to  17,000 f e e t  and a 5-inch l i n e r  run 

and cemented. 

Reentry Technique 

The 

I n  addition, the open hole below the  7-inch 

A de ta i led  reentry and recompletion prognosis is  attached. In  designing 
D 

the  equipment and specifying the  procedures, the  primary consideration was  

the sa fe ty  of the  operation and the  experience of prudent operators who have 

successfully penetrated and produced from geopressured-geothermal gas reser- 

Casing Design: The 7-inch t i e  back s t r i n g  was  

using the following design factors :  

Burs t  = 1.10 

Collapse = 1.13 

Jo in t  s t rength = 

Yield = 1.50 

The burs t  pressure under operating conditions w a s  computed by assuming 

tha t  the  casing would be exposed in te rna l ly  t o  the s t a t i c  aquifer pressure 

with no f l u i d  outs ide the  casing. 

operating conditions w a s  calculated assuming tha t  t he  pipe w a s  exposed ex- 

t e rna l ly  t o  the column of 17.6 pound per gallon mud with the casing empty. 

Similarly the  collapse pressure under 

I '  

u 

3 
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The l o s s  i n  collapse resis tance as a function of t e n s i l e  loading w a s  in- 

corporated i n t o  the casing design.* 

1 ;  

Li Tubing Design: .The tubing selected .. was  a tapered s t r i n g  

consis t ing of 2-3/8 inch, 4;;70 pound per foot io run‘inside the 5-inch OD 

casing l i n e r  and 3-1/2 inch,,12.70 pound per foot ,  P-105, PH6 Hydril threaded 

tubing. 

with industry prac t ice  t o  run only those s i z e  pipes and too ls  which can be 

washed over i f  a f ishing operation is required. The portion o’f the  tubing 

which seats i n  the packer w i l l  be equipped with a s e a l  assembly t o  allow f o r  

approximately 10 f e e t  of expansion and contraction during flowing and plugging 

operations. A landing nipple and a circulat ing valve w i l l  be placed above the 

seals t o  permit communication between the tubing and casing i f  it becomes 

necessary. 

In  t h i s  design, Gruy Federal has adopted the philosophy consis tent  
1; 

1 t 

Blowout Preventers: The enclosed w e l l  prognosis sets out  
i; 

the  necessary safeguard specif icat ions and procedures f o r  surface blowout 

prevention as they have been adopted and gathered by IADC, API and most 

prudent operators i n  the e o 2  area. 

up and choke manifold which w e  propose f o r  use is a l so  enclosed. 

. 

A diagrammatic sketch of the BOP hook- !i 
following open hole  logs be run: 

hi 

* Standard API 
e 
k 

J 

Li 

t 3 .  Hydril’ threads w i l l  add $80,000 t o  the c 

Y r i g  t i m e .  
k 4. The double make-up required for  running Hydril w i l l  add t o  the 

5. The higher j o i n t  loss owing t o  thread damage t h a t  w i l l  occur 
1 

L; during the recovery of the Hydril pipe. 

‘f 6. Hydril pipe is not avai lable  immediately. 
I 

L 
/ 

I 

5 
t i  

J 
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i 
iw (1) Induction electric log 

(2) Compensated neutron and compensated density logs 
(3) Caliper 
(4) Sonic .. 

, I  Although an induction electric log and a sonic log have been run previously . 

on the well, an' alignment error as much as 10- feet.. was experienced. 
logs should be rerun in order to evaluate any invasion which has occurred 
since the well was completed initially and to provide an accurate depth 
correlation with the sidewall samples. 
gama ray, cement bond, and collar locator, are desirable to establish the 
integrity of the cement and as a benchmark for perforat 

These h i l i  

it4 

The cased hole logs; namely, the 

1J Perforating: The perforating will be 

c a 1-11/16 inch high-temperature, through tubing jet perforating gun with 
four shots per foot and zero phasing. 
entry diameter of approximately 1/4-inch and an effective core penetration 
of approximately two'inches beyond the cement sheath. 
firing efficiency, this configuration should provide a productivity equal 
to 70 percent of the open hole productivity. 

When fired this jet creates a casing 

Assuming 100 percent 
--I 

In selecting the fraction of the net sand to perforate, the perforated 
interval length was designed to achieve a productivity equal 
open hole productivity. 
can be accomplished by perforating approximately 92 f 
will be contingent upon the analysis of the additiona 
will be run. 

In the Watkins-Miller No. 1 well, th L 
Li 
k b  

as been desi 
Y 

sketch will follow in one of the additional 
is rated to a working pressure of 15,000 psi and all 
steel vertical runs with packing and seals for high temperature fluids. The 

tree consists of two 3-1/2 inch master gate valves 
valve. Between the master gate valve and the swab 
assembly to house the choke bodies. 

ri 
I 

One wing will contain a positive choke r 
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i i  REENTRY PROGNOSIS 
FOR 

SUPERIOR OIL COMPAXY 
No. 1 Watkins Miller 

South Grand Chenier Area 

1 
sll 

1. Prepare location. 

2. Dig out and inspect 13-3/8" casing, extend t o  p o p e  
la and weld on casinghead: 

3. 

4. 

Move i n  and r i g  up. 

Pick up 3-1/2" DP and b i t  and d r i l l  out cement plug from surface 
t o  50'. 

Continue i n  hole and d r i l l  cement plug from 2846' t o  top of 9-5/8" 
casing using d r i l l  co l l a r s  and 3-112" OD grade "S" d r i l l  pipe 
work s t r ing .  

Change bits and continue i n  hole ins ide  9-5/8" casing t o  condition 

7" OD l i n e r  at  11,300'. 

Make t r i p  to change b i t s  and continue i n  hol  
t o  d r i l l  cement t o  11,600' and condition hole t o  top of cement 
re ta iner  a t  14,540'. 

Make t r i p  and dress out tieback sleeve 
11,300'. Lay down work s t r ing .  

Rig up and run 7" OD casing s t r i n g  a s  follows: 

L 
L Nipple up 13-3/8" surface casing and i n s t a l l  BOP. 

5. 
+ I  

ki 
6. 

\ :  mud t o  10.0 #/gal. and d r i l l  cement plug f r  
4mi 

7. 
' 

s i d e  7" OD casing c 

t; 

8 .  u 
9. 

Weight ( 1  

From Pt.  

11,300' 10,150' 7" OD 35.0 

lclr 10,150' 9,550' 7" OD 38.9 

9,550' 9,150' 7" OD 38.0 

9,150' 8 ,'450 7" OD 32..0 

8,450' 7,950' 7" OD 32.0 
Y 

7,950' 7,450' 7" OD 35.0 c 7,450' 6,850' 7" OD 32.0 

7 t 

I 

6,850' 5,250' 7" OD 29.0 YS-95 LT & C 1,600' 

5,350' 4,200' 7" OD 29.0 P-110 LT & C 1,050' 

4,200' 3,950' 7" OD 26.'0 P-110 LT & C 250' 

\ I  u 

9 
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Section Weight Type - From - To . Size Ft. Grade Ends .Length 

3,950' 200 ' 7" OD 29.0 P-110 LT & C 3,750' 
#d 

i s  

t 200' 0 7" OD 38.9 P-110 LT & C 200' -. 
r Hang 7" casing s t r i n g  i n  maximum tension i n  s l i p s  i n  order t o  allow 
L f o r  thermal expansion under dynamic 'flow conditions, 

10.. Pick up 3-1/2" DP and condition hole t o  cement r e t a i n e r  a t  14,540'. 
Build mud weight t o  17.6 #/gal, M a k e  t r i p  and run-retrievable 
packer t u  approximately 14,500' and test casing patch t o  7,500 p s i  
surface pressure f o r  30 minutes. Repair casing, i f  necessary, by 
cement replacement. 

Go i n  hole  with 3-1/2" 
r e t a i n e r  a t  14,540' and cement t o  15,000' or t o  the  bottom of the 
7" OD casing l iner  and condition mud. 

Run 3-1/2" work s t r i n g  with 2,200' 2-3/8" I F  grade "S" d r i l l  p ipe 
and d r i l l  co l la rs .  D r i l l  cement, wash and ream hole  (6 inch) t o  
,17,000'. Do t h i s  i n  s tages  so t h a t  f u l l  re turns  from bottom can 
be received as each successive 100' of hole  is washed down. 

Condition 17.6 #/gal. mud, p u l l  out  of ho le  and run the  following 
electric logs i n  open hole  below 7'' l i n e r  a t  15,000'. 
w a l l  cores i f  ho le  conditions permit: 

Induction electric log. 

Compensated neutron and compensated density log. 

Ca l ipe r  log. 

11. d r i l l  pipe work s t r i n g  and d r i l l  up cement 
f '  

L! 
12. 

' 

t j  
Li 

13. 
Take s i d e  

L 

!ti 

i '  
id 

! 

(w Sonic log. 

14. 

15. Rig up and 
equipped w i t h  one cen t r a l i ze r  per  100' of l i ne r .  
at 14,850' and cement l i n e r  with su f f i c i en t  cement t o  fill a l l  
of l i n e r  annulus space. Reverse out excess cement, set l i n e r  
hanger, release same and p u l l  out of hole  w i t h  work s t r i n g ,  
WOC 12 hours. 

Make t r i p ,  run tapered work s t r i n g  and condition hole  t o  f l o a t  
c o l l a r  on 5" OD l i n e r  at 2 
Run work s t r i n g  and test too l  and test  top of liner. Squeeze l i n e r  
top, i f  necessary. 

Make t r i p  with b i t  and condition hole  t o  16 
t 

2,200' of 5'' OD 181, P-110 FJ casing f o r  l l n e r  cu 
Hang l i n e r  top 

r * i .  

'i 
bl 

16. 
16,920'. 

17. i: 
i t  
i 
(69 

iBi 10 
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18. 

19. 

Run Gamma Ray - 'Cement bond log from TD t o  11,300'. 

If bond log indicates  i t  necessary, block squeeze above and below 
probable completion zones. 

Lay down work s t r i n g  and pick up 14,800' of 3-112" 12.70# P-105 
PH-6 Hydril tubing and 1,300' of 2-3/8" 5.801f P-105 Hydril tubing 
and 700' of 2-3/8" work s t r ing : .  Condition hole t o  PBTD and displace 
mud i n  hole  with 10 #/gal. CaC12 water. 
I f  OK p u l l  out of ho OD work s t r ing .  

Rig up w i r e  l i n e  un i t  and set production packer a t  16,080'. 

Make up bottom hole  completion equipment as  shown on enclosed 
diagramatic sketch and go i n  hole. 
10,000 p s i  while going i n  hole. 
6,500 p s i  d i f f e r e n t i a l  from bottom and 5,000 p s i  on top. 

Hang tubing with wrap around hanger and nipple up 

a '  
Lj 

Condition hole t o  PBTD. 

20. 

T e s t  f o r  leaks f o r  1 hour. - 
and remove the 700' o 

21. 

22. 
1; 
ii 

LI 
ii 

i; 

T e s t  each j o i n t  of tubing t o  
Space out tubing and test packer t o  

f i  
23. 

24. Release d r i l l i n g  r i g ,  r i g  down and move ou 

tree. - 

Perforate  (through tubing) a minimum of 92 f t .  of sand i n  the  in t e rva l  
from 16,102' t o  16,770' as set out i n  s t e p  26, 27 and 28 below. 
f i n a l  se lec t ion  of the completion in t e rva l  is  t o  be made a f t e r  review 
of the electric logs t o  be obtained on the  w e l l '  

Rig up w i r e  l i n e  company high pressure lubr ica tor  on w e l l  and test 
same t o  10,000 p s i  f o r  30 minutes. 

Run through tubing perforating gun with 
lowest 46 f t .  of completion in t e rva l  t o  be selected with 4 holes 
per ' foo t  a f t e r  f i n a l  review of a l l  avai lable  logs on the w e l l .  
Observe increased surface pressure ( a f t e r  perforating) fo r  leak of f  
o r  static f l u i d  i n  hole f o r  30 minutes. Pu l l  gun out of hole. 
Make successive runs with perforat ing gun u n t i l  f u l l  object ive 
perforat ing in t e rva l  is accomplished 
46 f e e t  - 4 shots  per foot).  

Rig down w i r e  l i n e  un i t  and lubr ica t  
w e l l  t o  test uni t .  

The 

26. x 

L i  
27. 

' 1  

w 
t 

28. blli 

u GENERAL PROCEDURE FOR UT PREVENTION: 

1. U s e  BOP Design a s  hed. The mini 
3 preventors. The bottom and middle preventers may be Cameron QRC, 
Cameron Type F o r  Shaffer Hydraulic Single, and the upper preventer 
w i l l  be Hydril GK. . 

if approved by the  company supervisor. An accumulator with a closing 
un i t  i s  required. 
t o  c lose a l l  preventers simultaneouf$in 20 seconds with the charging 
pumps closed down. 
i n i t i a l l y  and not less than 1200 p s i  when a l l  preventers a r e  closed. 

w 
Double preventers or  space savers may be used 

Accumlator reservoir  pressure s h a l l  be su f f i c i en t  

Minimum accumulator pressure s h a l l  be 1500 p s i  

i: 
# a  
i 
u 

11 
k 
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SALT WATER DISPOSAL WELL 
FOR 

NO. 1 WATKINS MILLER 

w 

b .. 
The avai lable  e l e c t r i c a l  logs .covering th  hallow sands from 

Yj 

I 

ground surface through addepth of 5,000 f e e t  ind ica te  the f r e sh  water 
sands t o  extend t o  approximately 900 f e e t  and 'that adequate sand t o  
accomodate salt  water disposal occur above 2,500 f ee t .  
these data  the following w e l l  prognosis and estimated -cos t  is submitted. 

I n  view of 
kid 

1. Drive 13-3/8" OD casing t o  re fusa l  of 5 125 f e e t ,  

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

lu 3, D r i l l  12-1/8" hole t o  1,200-feet. 

4. Run 1,200 f e e t  of 9-5/8" 36.01 H-40 casing with guide 
shoe on bottom and a f l o a t  co l l a r  one j o i n t  above 
bottom. 
f o r  bottom 500 f e e t  and cement casing t o  surface. 

D r i l l  8-3/4" hole below surface casing t o  2,500 f e e t ,  

Run induction electric and density logs. 

Run 5-1/2" OD 15.5C J-55 casing with guide sho 
bottom and f l o a t  c o l l a r  two j o i n t s  above bottom Run 
cent ra l izers  on every other j o i n t  of casing f o r  bottom 

returns  a t  the surface. 

Make t r i p  with 2-7/8" workstr 
f l o a t  co l l a r  a t  approximately 
mud i n  hole with water. 

Run g m a  ray - cement bond l o  

U s e  one cent ra l izer  per 100 f e e t  of casing iLj 

b 

L 

G 

d 

I 

5. 

6. 

7. 

1 500 fee t .  Cement casing with su f f i c i en t  cement t o  ge t  

8. 

9.  
I f e e t  and block squeeze with c 

li good bond. 

. 10. Nipple up 5-1/2" casing and i 

T e s t  casing and tree t o  2,000 

Rig up wirel ine uni t  and run 
bottom t o  1,200 fee t .  

determined from e l e c t r i c a l  logs with four shots  per foot  
using a casing bu l l e t  gun and r i g  down wirel ine uni t ,  

T e s t  i n j e c t i v i t y  of w e l l  w i t h  r i g  pumps o r  pump truck t o  
achieve 10,000 ba r re l s  per day in jec t ion  rate a t  150 p s i  
o r  less. I f  in jec t ion  r a t e  is not sufficient,  s e l e c t  and 
perforate  addi t ional  sand in t e rva l  or consider treatment 

11. 

12. 

13. Perforate  approximately 50 f e  

Iw water i n  hole. 

kl 

lu 
14. 

li 

with mud cleanout acid,  o r  both, i f  deemed necessary, 

' 15 



Li GRUV FEDERAL, INC. NVO-1528-4 
Salt Water 
Watkins Miller 

u 15. Rig down and move out water well rig-, 



G 
, I  

hi GRUY FEDERAL, INC. NVO~l528-5 

TEST PROGNOSIS 
FOR 

No. 1 Watkins M i l l e r  
t! 
L 

ii 

u 
u 
t' 

. South Grand Chenier Area 

1. Move i n  and nipple  up test equipment. 
with water t o  400 ps i ,  

Run two Amerada RPG-3 pressure gauges with 24 hour clocks and 15,000 p s i  
ful l -scale  def lect ion t o  16,060 f e e t ,  stopping f o r  f i f t e e n  minutes each 
3,000 feet. 

Hydraulically test a l l  of systems 1; 
2. 

Hang bombs f o r  two hours and record surface pressure with 
8 ,  deadweight tester. Retrieve pressure bombs. 

I i '  3. Hook up two.-pen pressure recorder t o  tubing upstream from the  choke and 
t o  the casing t o  observe f o r  tubing or  packer leaks. 

Place w e l l  on production through adjustable  choke a t  low s e t t i n g  and re- 
cord surface flowing pressure every t h i r t y  minutes by deadwefght tester. 

Record gas and l iqu id  flow rates by ca l ibra t ing  the  l iqu id  turbine meter 
with the  test tank. 

Gradually increase the flow rate i n  increments u n t i l  e i t h e r  the maximum 
f low rate from the  w e l l  or 10,000 ba r re l s  per day is achieved. 
t o  flow a t  t h i s  rate f o r  24 hours whlle recording surface temperature, 
pressure, and gas and l iqu id  production. If maximum flow rate of w e l l  I 

not su f f i c i en t ,  do one f the  following: 

4. 

5 .  

6. 
Continue 

11 
1 ; .  (2) Perforate  more in t e rva l  

(1) Acidize 

7 .  

8. 

Shut w e l l  i n  and measure surface pressure build-up with deadweight tester.. 

When wellbore pressure has s t ab i l i zed  run two 'Amerada RPG-3 pressure bombs 
with f i v e  day clocks and l a t c h  i n t o  landing nipple  a t  bottom of tubing. 

Place w e l l  on production a t  1,000 ba r re l s  per day, f o r  24 hours, moniter 
surface pressure, temperature and flow 

u . 

b 9. 
tes and take the following samples: 

(a) Two, one l i ter ,  f u l l  w e l l  st  samples f o r  chemical 

(b) Three, one liter, separator l iqu id  s 
(c) 

analysis.  

Two, one l i ter ,  separator  gas samples. 

& 

td 

b 
10. Increase flow r a t e  t o  4,000 bar re l s  per day f o r  24 hours and sample as 

before. 

Increase flow rate t o  7,000 ba r re l s  per day f o r  24 hours and sample as 
before. 

Increase flow rate t o  10,000 ba r re l s  per day f o r  24 hours and sample as 

1 4  

11. 

12. 
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G R U V  FEDERAL,INC. 
I 

PLUGGING AND ABANDONMENT PROCEDURE 
FOR 

i 
I Superior O i l  Company t' No. 1 Watkins Miller 

South Grand Chenier Area 
I 

1. 

2. 

3. Squeeze cement perforations.  

4. 

Move i n  and r i g  up pul l ing uni t  capable of plugging and abandonment. 

Nipple up pump trucks t o  w e l l  head. 

Id 

L 
ij 

I f  squeeze pressure is  not obtained overdisplace cement i n t o  formation 
with water and repeat squeeze cementing u n t i l  successful. 

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

5. 

E 6. Remove tree and i n s t a l l  BOP'S. 

7. P u l l  and l ay  down tubing. 

8. Run f r e e  point indicator  and cu t  off 7" OD casing with chemical c u t t e r '  
above indicated f r e e  point. . 

P u l l  and l ay  down 7" casing. 

Pick up tubing and run i n  hole. 

Set cement plug 100' i n  

L 9. 

10. 

11. 

12. P u l l  tubing and .se t  a plug from 50' to  surface. 

13. 

and 100' out of 7" OD casing. 

Cut off 13-3/8" casing 3' below ground l eve l  and weld on pla te .  

14. Release rig. 

15. Send tubing a casing t o  pipeyard f o r  pection and repair .  

16. Senc Christmas tree t o  shop f o r  overahul. d 

a 
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d 
I I NVO-1528-SA 

SUPERIOR O I L  COMPANY 
bd WATKINS-MILLER NO. 1 

SOUTH GRAND CHENIER AREA 

CAMERON PARISH, LOUISIANA 

BOTTOM HOLE TUBING ASSEMBLY 

iri 

b 

u 1)  7" CASING 

2) 3-1/2" 12.8# P-105 PH-6 TUBING - 2.764" 1.D.; 2.639" DRIFT 

3) 3-112" 12.8# CROSSOVER TO 2-7/811 7.9# PH 
4) 5" 18# LINER - 4.276" 1.D.; 4.151" DRIFT 

u 
u 
i J ,  
u 

5 )  2-7/8" 7.9# PH-6 TUBfNG - 3.433 * D e ;  2.265" I * D *  

Ih 

L 

b 

u 
Li 
I ' '  

b 
5A.1 

6) 2-7/8" 7.9# "RA" SLEEVE - 2.188' - 
- 7) 2-7/8l' 7.9# PH-6 ONE JOINT OF TUBING - 8) 2-7/8" 7.9# PH-6 ''RN" NIPPLE - 2.010" I . D .  

* 9) PACKER LOCATOR MAN - 10) 5" 18# "WB" PERMA 

12) EXTRA SEALING U N I T  

- 

- 1 1 )  PACKER BORE EXTENS - 

14) 2-3/8" 5.95# "CS" - 

- 15)  RE-ENTRY GUIDE 
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CEO2 CHRISTMAS TREE 
TO BE ADAPTED FOR ALL REENTRY WELLS 

BY GRUY FEDERAL, INC. t 



I 1  Li GRUY F E D E R A L ,  INC. NVO-1528-5A 

REENTRY PROGNOSIS 

for  

SUPERIOR OIL COMPANY WATKINS-MILLER NO. 1 
SOUTH GRAND CHENIER AREA 

Operational 
Day 

1. Prepare location. 

2. Dig out and inspect 13-3/8" casing, extend t o  proper elevation 

L 

L 
L 
L 
I; 

I; 

ii and weld on casinghead. 

1st 3. Move i n  and r i g  up. 

4th 4. Pick up 3-1/2" DP and b i t  and d r i l l  out cement plug from surface 
to 50'. 

5. Continue i n  hole and d r i l l  cement plug from 2846' t o  top of 
9-5/8" casing using d r i l l  co l  
pipe work s t r ing .  

Nipple up 13-3/8" surface casing and i n s t a l l  BOP. 

s and 3-1/2" OD grand "S" d r i l l  

6. Change b i t s  and continue i n  hole inside 9-5/8" casing t o  con- 
d i t i on  mud t o  lO.O#/gal. and d r i l l  cement plug from 10,900' t o  
top of 7" OD l i n e r  a t  11,300'. 

7. Make t r i p  t o  change b i t s  and continue i n  hole 
casing t o  d r i l l  cement t o  11,600' an 

5th 
condition hole t o  top of L cement re ta iner  a t  14,540'. 

6th 8. Make t r i p  and dress out tieback sleeve on top of 7" OD l i n e r  
at 11,300'. Lay down work s t r ing .  

7th.. 9 .  Rig up and run 

Sect ion 
Length From 

11,300' 10,150' 7" OD 35.0 1,150' 
10,150' 9,550' 7" OD 38.9 N-80 600 ' 
9,550' 9,150' 7" OD 38.0 N-80 400' 
9,150' 8,450' 7" OD 32.0 P-110 700 ' 
8,450' 7,950' 7'' OD 32.0 YS-95 LT & C 500' 
7,950' 7,450' 7" OD 35.0 N-80 LT & C 500' 
7,450' 6,850' 7" OD 32.0 YS-95 LT & C 600 ' 
6,850' 5,250' 7" OD 29.0 YS-95 LT & C 1,600' 
5,350' 4,200' 7" On 29.0 P-110 LT & C 1,350' 

I 4,200' 3,950' 7" OD 26.0 P-110 LT & C 250' 
Y 3,950' 200' 7" OD 29.0 P-110 LT & C 3,750' 
I/ 1 

200 ' 0 7" OD 38.9 P-110 LT & C 290' 

ii 

- To - - 

h i  

Hang 7" casing s t r i n g  i n  maximum tension i n  s l i p s  i n  order 
t o  allow for  thermal expansion under dynamic flow conditions. 

5A. 3 b 
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NVO-1528-5A CRUV FEDERAL, INC. . L Watkins-Miller No. 1 
Operational 

Day 
10. Pick up 3-1/2" DP and condition hole to cement retainer at 

14,540'. Build mud weight to 17.6f/gal. Make trip and run 
retrievable packer to approximately 14,500' and test casing 
patch to 7,500 psi surface pressure for 30 minutes. Repair 
casing, if necessary, by cement placement. 

L 

b -  
L1 
i 

11. Go in hole with 3-1/2" drill pipe work string and drill up 
cement retainer at 14,540' and cement to 15,000' or t o  the 
bottom of the 7" OD casing liner and condition mud. 

12. Run 3-1/2" work string with 2,200' 2-3/8" IF grade "S" &ill 
pipe and drill collars. 
( 6" bii) to 17,000'. 
from bottom can be received as each successive 100' of hole 
is washed down. 

12th 
1 1  Drill cement, wash and ream hole 

Do this in stages so that full returns 
blbl 

Li 
t 9  

13. Condition 17.6#/gal. mud, pull out of hole and run the follow- 
ing electric logs in open hole below 7" liner at 15,000'. Take 
side wall cores if hole conditions permit: 

Induction electric log 
Compensated neutron and compensated density log 
Caliper log 
Sonic log 

b 

li 
I; 

16th 14. Make trip xith bit and condition hole to 16,850'. 

15. Rig up and run 2,200' of 5" OD 18# P-110 FJ casing for liner 
. equipped with one centralizer per 100' of liner. Hang liner 
top at 14,850' and cement liner with sufficient cement to fill 
all of liner annulus space. Reverse out.excess cement, set 
liner hanger, release same and pull out of hole with work 

f -  string. WOC 12 hours. 

16. Make trip, run tapered iri 
collar on 5" OD liner at 16, 

u ray - cement bond log fr 
18. Run work string and test tool and 

liner top, if necessary. 

19. If bond log indicates it n 
below probable completion zones. 

20. Lay down work string and pick up 1 
P-105 PH-6 Hydril tubing and 1,300' of 2-3/8" 5.80# P-105 
Hydril tubing and 700' of 2-3/8" work string. Condition hole 
to PBTD and displace mud in hole with lO#/gal. CaC12 water. 

Condition hole t o  PBTD. kd 
r 1  u 

I Test for leaks for one hour. If OK, pull out of hole and G remove the 700' of 2 8" OD work string. 

1 

5A.4 ihtil 
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G R U V  F E D E R A L ,  INC. NVO-1528-5A 
Watkins-Miller No. 1 

L G  

1 

. Operational 
hi Day 
a 1  23rd 21. Rig up wire line unit and set production packer at 16,080'. 

22. Make up bottom hole completion equipment as shown on enclosed 
diagrammatic sketch and go in hole. 
to 10,000 psi while going in hole. Space out tubing and test 
packer to 6,500 psi differential from bottom and 5,000 psi on 

Test each joint of tubing 
Li 

23. Hang tubing with wrap-around hanger and nipple up Christmas 
tree. 

u 
a 1  

4. Release drilling rig, rig doh and move out same. 

26th. 25. Suspend operations while drilling salt water disposal well. 

37th 26. Rig up wire line company high pressure lubricator on well and 
test same to 10,000 psi for 30 minutes, Perforate (through 
tubing) a minimum of 92 feet of sand in the interval from 
16,102' to 16,770' as set out in step 27. The final selection 
of the completion interval is to be made after review of the 
electric logs to be obtained on the well. 

ii 

u 
ibl 

id 

27. Run through tubing perforating gun with collar locator and 
perforate lowest 92 feet of completion interval to be se- 
lected with four holes per foot after final review of all 
available logs on the well. 
pressure (after perforating) for leak off of static fluid in 
hole for 30 minutes. Make successive 
runs with perforating gun until full objective perforating 
interval is accomplished 
four shots per foot) 

28. Rig down wire line unit 
up well to test 

Observe increased surface 

Pull gun out of hole. 

u 

BLOWOUT PREVENTION: h i  
4 

1. Use BOP design as attached. The m &i preventers. 
Type F or Shaffer Hydraulic Single, and the upper preventer will be Hydril 
GK. 
company supervisor. 
umulator reservoir pressure shall be sufficient to close all preventers 
simultaneously in 20 seconds with the charging pumps closed down. Kin- 
imum accumulator pressure shall be 1,500 psi initially and not less than 
1,200 psi when all preventers are closed. 

The bottom and middle preventers may be Cameron QRC, Cameron 

Double preventers or space savers may be used if approved by the 
id 
D I  

An accumulator with a closing unit is required. Acc- 

LL 
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NVO-1528-SA 

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

GRUY FEDERAL, INC. 

(Dril led as Superior O i l  Co.-Watkins-Miller No.  1) 
NO. L-2 

Cameron Parish,  Louisiana ' 

A. GENERAL 

1. Is the  proposed s i te  located i n  the area coverd by the  "Gulf 

Coast Programmatic Environmental Assessment, Geothermal W e l l  

Testing, t he  Fr io  Formation of Texas and Louisiana, "October 

19 7 7? 

Y e s  X No - I f  no, explain 

2. H a s  a Federal, s ta te  and/or l oca l  environmental assessment been 

conducted previously f o r  the  proposed test w e l l  o r  other  w e l l s  

i n  the  area? 
Y e s  No X I f  yes, provide a copy, i f  avai lable .  

Not t o  knowledge of Gruy Federal, Inc. 

3. Have a l l  required permits, l icenses,  and/or agreements f o r  pro- 

c 
u 
i2 

posed project  been obtained? 

Yes No 7 X I f  no, explain. 

These are i n  progress of preparation and w i l l  be obtained when 

w e l l  is  approvedforreentry by Department of Energy and when c arrangement with landowner have been f inal ized.  

4. Does the project site f a l l  within the habi ta te  of rare o r  en- 

dangered species? 

Y e s  

?-' 

No X If yes, explain. - u 
Li 

IrJ 

5 .  A r e  known archeological sites, h i s t o r i  

marks within o r  v i s i b l e  from the s i te  area? 

Y e s  No X I f  yes, explain. 

This si te is an area of marshland whic 

and s h e l l  f i l l  when the exis t ing w e l l  bore w a s  d r i l l e d  i n  1970. 

general area is  near or  within an area of approximately 10 x 30 m i l e s ,  

corresponding t o  the configuration of the Mermentau River and Grand 

Lake, which 300 ( acre 

sites ( P l a t e  No. 12 of Atlas prepared by Coastal Environments, Inc.). 

However, there  is no evidence 6f any archeological site a t  t h i s  locat ion 

s ince  t h i s  w a s  o r ig ina l ly  i n  the marsh. 

1 

The w 
) area contains approximately 10 archeological c 

L 
f '  L 5A. 10 
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6. W i l l  expected continuous noise  leve ls  from s i t e  operations be 65 

dBA or less a t  the nearest  residence? 

Y e s  X N o  - I f  no, explain. 

Nearest residence is  tha t  of landowner, whose permission t o  do t h i s  

r '  

Lii 
work is  prequis i te  t o  i ts  commencement. 

mately 1/2 m i l e  d i s t an t ,  where the  noise  level i s  expected t o  be 

less than t h i s  amount. 

This residence is approxi- 

B. SITE CONSTRUCTION 
L 

1. W i l l  addi t ional  land clear ing be required f o r  t h e  test w e l l  (e.g., 

drill pad, road construction, mud reserve p i t s ,  pipeline)? 

Y e s  No X I f  yes, describe. 

W i l l  addi t ional  land clear ing be requi  

(e.g., d r i l l  pad, reserve p i t s ,  u t i l i t i e s ,  road construction, 

pipeline) ? 

Yes No X If  yes, describe. 

2. d f o r  the  disposal w e l l  
r ,  

3. W i l l  t he  S i t e  and re la ted  roads be t rea ted  t o  minimize dust? 
8.- 1 Yes No X If no, explain. 

Hard packed s h e l l  road and boarded work area make t h i s  unnecessary. Iw 

;u 
f l  

4. A r e  portable  san i ta ry  f a c i l i t i e s  o r  a i c  system t o  

be used a t  the  s i t e ?  

No - I f  no, explain. 

i d  and s o l i d  wastes be disposed i n  accordance 

If no, explain. 

6. W i l l  erosion control  be required 

No X I f  y 

s p o i l  be depo 

NO - I f  yes, explain. 

- 

W e l l  is i n  marsh, but l i t t l e  o r  no dredge s p o i l  is expected. 

i f  any, w i l l  be applied t o  r ing  levy o r  road levy. 

Spoil, 

5A. 11 



to natural a condition as possible by regrading, filling, and reseed- 
ing? 
Yes X No - If no, explain. 

Bi 

C. WELL TESTING AND SAFETY 
li 
u 1. Is fluid production from the well during testing expected to be 2 

weeks or less in duration per formation? 
Pes No X If no, explain. 
Testing period is expected to extend over approximately 4 weeks. 

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. 
Is the volume of geopressure fluid to be produced and injected 
expected to be 300,000 barrels or less? 
Yes X No - If no, explain. 
Is the temperature of produced geopressur 
2600C or less? 
Yes X No -_ - '1 If no, explain. 

Expect aquifer temperature of approximately %550C, but cooler will 

, 

2. 

3. 
ii. 
Li 

4. 
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ki 

9. Will the rest tree be rated to at least 10,000 PSI? 
Yes X No - If no, explain. 
Will a test well directional survey be conducted? 
Y e s  No X If yes, at what interval? Feet, 

If no, explain. 
Well is already drilled. 

Will a lined pond be used to hold all liquid effluents and 
production fluids that are not injected? 
Yes X No - If no, explain. 
Has an injection permit been obtained? 
Yes No 7 X If no, explain. 
This is being applied for in connection with all other applicable 
permits, which cannot be done until arrangements are completed with 
landowner. 

Will H2S monitors be located onsite? 
Y e s  No X If no, explain. 
No history of H2S in this formation or 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 of H2S be detected? 
Yes X No - If no, explain. 
Will high-pressure engineering and mud logging personnel be onsite 
during production well drilling operations? 
Yes No X If no, explain. 
Mud logging personnel wil not be present 

10. ill 

c 
L 
L 
e; 

L 
I; 
d 

11. 

12. 

13. 

14. 

- 
15. 

16. d 

iJ this i s  a reentry and 


