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2500 TANGLEWILDE. SUITE 150 
HOUSTON, TEXAS 77063 
7 13/785-9200 

GRUY FEDERAL, INC. 
CONSULTANTS IN ENERGY SYSTEMS 

April 21, 1978 

191 1 JEFFERSON DAVIS HWY, SUITE 500 
ARLINGTON. VIRGINIA 22202 
703/979-2955 

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

Dear Mr. Stearns: 

With this letter we are forwarding the Gruy Federal, Inc. 
recommendation, together with detailed reentry and testing pro- 
cedures for testing the geopressured-geothermal potential of well 
Geo2 L-10. This well was drilled and completed as Union Oil of 
California, Dr. M. 0. Miller No. 1 in 1965. 

This is an ideal candidate from the standpoint of sand de- 
velopment and bottom hole temperature. 
the owners are proceeding well. 
reasonable arrangement with them. 

Also negotiations with 
We think we can conclude a 

The negative factors are the location preparation costs, the 
amount of 7-inch casing which will be required for the tie-back 
liner and the fact that thus far we have not been able to secure 
the services of a rig capable of handling the anticipated hook 
load. 

This candidate is proposed as: 
(1) an addition to L-3 (McCall) 
(2) an alternate to or addition to L-2 (Watkins-Miller) 

Very truly yours, 

Special Programs 

RJD:IIlW 
Enclosures 

THE GRUY COMPANIES-SINCE 1950 
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GRUV FEDERAL, INC. WO-15 2 8-7 

GEOPRESSURED-GEOTHERMAL REENTRY PROSPECT L-10 
SECOND LAKE AREA 

CAMERON PARISH, LOUISIANA 

Introduction 
This Gruy Federal Type I-A prospect was drilled as the Union Oil Company 

L 
Id 

u 
ihli 

IJ 

Li 
L 

of California, Dr. M. 0 .  Miller No. 1 and is located in Section 34, T15S, R 5 W ,  
Cameron Parish, Louisiana. The land belongs to the heirs of Dr. Miller and 
is unleased. 
west corner of Section 34 and approximately 4,000 feet south-southeast of 
Prospect L-3, Buttes Gas and Oil Co. et al, Gladys McCall No. 1. The former 
well site is accessible by approximately 2.8 miles of canal levee on which a 

The well site is approximately 350.feet southwest of the north- 

- board road would have to be constructed. In addition, there are two wooden 

bridges in fair condition to be crossed which will require minor repairs. 
well was drilled to a total depth of 18,158 feet and plugged and abandoned as 
a dry hole mid 1965. 

The 

Geology 
The potential Geo2 aquifer is a thick lower Miocene (Marginulina ascen- 

sionensis) sand body from 16,350 feet to 17,130 feet which correlates with 
the Geo2 aquifer in the Gladys McCall No. 1. 
650 feet (83%) of net sand with the interval from 16,380 - 16,740 containing 
360 feet of virtually unbroken sand. (In addition, there is 250 net feet of 
additional sand between the top of the main sand and the estimated 3000 F depth 
of 15,600 feet.) 
five hours after circulation which would indicate an aquifer temperature of 
318' F (159O C) based upon correction factor developed for south Louisiana by 
the AAPG. 
weight was 17.7 pounds per gallon which would suggest that the static aquifer 
pressure is approximately 15,800 psi (assuming 1,000 psi overbalance). 

This interval contains at least 

The measured mud temperature at 17,050 feet was 294O F (146OC) 

During drilling operations through these sands, the maximum mud 

A sonic log on the well was obtained from the operator (Union Oil Company' 
L 

of California) and sent to H. J. Gruy and Associates in Dallas for analysis. 
An average cementation factor of 1.6 was computed for the sand section which 

1 
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Dr. M. 0.  Miller 

The porosity of the large 

J 
1 

Irl suggests that the sand is only slightly cemented. 
sand section from'16,380 - 16,740 feet is fairly uniform at 15 percent. The 
15,700-foot sand has approximately 46 net feet of sand with an average porosity 
of 17.4 percent. 
from shallower sands, they are not uncommon for deep, geopressured sands in 
south Louisiana. No core analyses are available on this well, however, the 
average permeability should range between 20 and 60 millidarcies. The selection 
of the final perforating interval will be deferred until additional logs have 
been run; however, present plans include testing the top of the 16,400 feet sand. 

Although these porosities seem low when compared with those 
J 
tr$ 

id 
, 

J 
Mechanical Condition 

The enclosed diagrammatic sketch illustrates both the current mechanical 
condition of the well and the proposed configuration for testing. The present 

d 
i condition of the well was obtained from the plugging and abandonment report 

filed with the Department of Conservation and verified from the drilling, com- rd 
'i pletion, and plugging reports of the operator. 

IJ' From the drilling report, however, it was learned that this well presents 
an additional reentry hazard. 
mation test-was run in the 7-inch OD casing at 15,705.5 feet. 
covered 5,000 cc of salt water. 
cementer and set it at 15,503 feet. The formation was broken down with 5,500 psi 
surface pressure using 17.2 pound per gallon mud and the formation held 4,800 psi 
with the pumps off (estimated BHP = 19,900 psi). 
cement, the SVDC packer began leaking. 
cement and the well started flowing. 
casing pressure was 900 psi, which indicates a pressure of approximately 12,700 
p s i  at 13,300 feet. 
Baker Model K bridge plug was set at 13,300 feet. 
that the 19.5 pound per gallon mud created a 1,500 psi overbalance at 13,300 feet, 
the pressure below the bridge plug could be as high as 12,900 psi. 
cumstance does not create a severe operational problem, but special precautions 
must be taken when the bridge plug i s  being drilled. 

Prior to abandoning the well, a single shot for- 
The test re- 

The operator then-ran a sliding valve drillable 
L 

d 
When they attempted to squeeze 

They pulled out of the packer, displaced eJ 

The Hydril was closed and the measured 
w 

The mud weight was raised to 19.5 pounds per gallon and a . 

If the assumption is made 

t This cir- Y 

3 
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In  order t o  prepare the  w e l l  f o r  tes t ing ,  it w i l l  be necessary t o  t i e  i n t o  

ch OD l i n e r  and run the casing t o  surface. 

Reentry Technique 

A deta i led  reentry and recomplet prognosis is attached. I n  designing 

the  equipment and specifying the  procedures, the  primary consideration was the 

safe ty  of t h e  operation and the  experience of prudent operators who have suc- 

cessf u l l y  penetrated and produced from geopressured-geothermal gas reservoirs  

i n  t h i s  area. 
Casing D e s i g n  - The 7-inch t i e  bac t r i n g  w a s  designed 

using the-following design factors :  
Burst = 1.10 

Collapse = 1.13 

J o i n t  s t rength = 1.60 

JJ Yield = 1.50 

" h 

b 
The bur s 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 ta t ic  aquifer  pressure w i t h  

no f l u i d  outs ide the  casing. 

conditions was  calculated assuming tha t  the  pipe w a s  exposed ex terna l ly  to  the  

column of 17.7 pound per gallon mud with the  casing empty. 

res i s tance  as a function of t e n s i l e  loading 

Similarly the  collapse pressure under operating 
1 :  

The loss i n  col lapse 

i n t o  t h e  .casing 

API threads we 

ed a l l  the  des 

asing w i l l  not be expos 
e case of a tubing leak. 

3. Hydril threads w i l l  add $80,000 t o  the  c 
4 .  The double make-up required 

The higher j o i n t  loss  owing t o  t h  
during the  recovery of the  Hydril pipe. 

x 6 .  Hydril pipe is not avai lable  immediately 

4 
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UNION OIL OF C 

DR, M, 0. MILL 
DR. M. 0, MILLER NO. 1 

PRICE LAKE AREA 
PRICE LAKE AREA 

CAMERON PARISH, LOUtSIANA 
CAMERON PARISH, LOUISIANA 

PROPOSED TEST CONFIGURATION 

CEMENT TOP - 
MODEL K BP AT 13,300' 

SURFACE ELEV = 0' 

1 9.5#/GAL 
MUD 

- 26" CSA 152' 

13-3/8" CSA 3,441 ' 

SURFACE ELEV. = 0' 
I 

3- 1 /2" TUB I NG - 

-7" LINER HANGER AT 14,168' 
8- 9-5/8" CSA 14,39 1 ' 

114,700' 

GE02 SANDS 

-5'' LINER HANGER AT 16,625' 

_ _  - h- 7'' LINER AT 17,008'- 

17,150' 
-PBTD 17,512' CEMENT 
- 5 ' '  LINER AT 17,733' 



RUY FEDERAL. INC. NVO-1528-7 
D r .  M. 0. Miller 

Tubing Design - The tubing selected w a s  a tapered s t r i n g  con- d 
II 
cj 

L 

s i s t i n g  of 2-7/8 inch, 8.70 pound per foot  t o  run ins ide  the 5-inch OD casing 

l i n e r  and 3-1/2 ,inch, 12.70 pound per foot ,  P-105, PH-6 Hydril threaded tubing. 

The 2-7/8 inch OD tubing is necessary t o  f i t  i n t o  the  5-inch OD l i n e r  and 

still  allow clearance f o r  t he  tubing gun t o  pass through the  s e a l  assembly 

and landing nipples.  

be equipped with a seal assembly t o  allow f o r  approximately 10 f e e t  of expan- 

s ion  and contract ion during flowing and plugging operations. A landing nipple  

and a c i r cu la t ing  valve w i l l  be placed above the  seals t o  permit communication 
between the tubing and casing i f  i t  becomes necessary. A schematic drawing of 

The portion of the  tubing which seats i n  the  packer w i l l  
I 

I t h e  bottom hole  tubing assembly is attached. 

Blowout Preventers - The enclosed w e l l  prognosis sets out t he  
. necessary safeguard spec i f ica t ions  and procedures f o r  surface blowout pre- 

vent ion-as  they have been adopted and gathered by IADC, API and most pr.udent 

operators  i n  the  Geo2 area. 

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

L 
t 

A diagrammatic sketch o 

Logging - Because the  sands of i n t e r e s t  are already behind the  
e 

5-inch OD casing, open hole  logs cannot be run. Cased hole  logs; namely, the  

gamma ray, cement bond, and c o l l a r  loca tor  are des i rab le  t o  e s t ab l i sh  the  in- 

t e g r i t y  of t he  cement and a s  a benchmark f o r  perforating. - 1  

IJ Perforat ing - The perforat ing w i l l  be acc l i shed  with a 

2-1/8 inch high-temperature, through tubing jet perforat ing gun with four shots 

per  foot  and zero phasing. When f i r e d  t h i s  j e t  creates a - c a s i n g  eDtry diameter 

of approximately 0.31 inches and an e f f ec t ive  core penetration of approximately 
3-1/2 inches beyond the  cement sheath. Assuming 100 percent f i r i n g  eff ic iency,  

t h i s  configuration should provide a productivity equal t o  79 percent of t h  

open hole  productivity.  

t e r v a l  length w a s  designed t o  achieve a productivity equal t o  1/3 of t he  open 

hole  productivity.  I n  the D r .  M. 0. Miller No. 1 w e l l ,  t h i s  productivity can 

be accomplished by perforat ing approximately 110 f ee t .  

In  se l ec t ing  the  f r ac t ion  of t h  

I 

hili 



- 2) 3-l/2" 12.8# PH-6 Pl05 TUBING 

- 3) 3-1/2" 12.8# PH-6 P l O 5  I'RA'' SLEEVE W12.562" I . D .  
4) 1 JOINT OF TUBING 

6) PACKER LOCATOR MANDREL WITH 3-1/2" 12.8# P105 PH-6 BOX 
- 5) OTIS TYPE RN NlPPLE WITH 2.329" I . D .  

- 8) 7" WB PACKER WITH 29# P-110 3.25" I . D .  

- 
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lliniava operating equipment for p m r n t o n  vi11 bo a0 
fo l la r r r  (1) n r l t i p l o  puupr, driven by a eontinuou8 rource 
of pouer, Crpablr of f luid charging tho t o t a l  accuula tor  
volume within tvmty minuter; and (2) a c c m l a t o r r  v i th  0 
p r r e h a q o  of nitrogeo a t  not l e r r  than 750 p r i  and capable 
of n c e i v i n t  a f l d d  chargo from the (charging) pumpr. Fluid 
charge volrmn rho11 be the awunt  required to  increa#a rcew 
mulator preraun  from nitrogen prr-charge presaure t o  ra t rd  
presruro. Charging pump. aro t o  be eonnectod t o  the hydrau- 
l i c  operatint r y a t a  which i r  t o  be a closed eyerem. When 
requested, an additional rewto  and equivalent roureo of 
pwer  sha l l  bo availablo t o  operate tho pumps. me presrur- 
i tod f luid volume rtored i n  the acccaulatorr sha l l  bo ruf- 
ficirnt t o  cloro a l l  prorrura operated devices aimoltaneoWly 
vi thin 20 reaondr v i t h  charging pmpr #hut dovn. M i n i m  
accumulator prerrure r h r l l  be 1500 pal i n i t i a l l y  and not l e r r  
than 1200 p r i  vhen a11 prevencorr ore clored. 

Tbe closing manifold md r e w t o  c lor in t  runifold (floor- 
rotntod) v i l l  have 0 reparate control for each prerauro 
operated device. 
vhich pnraure  d o v h  i t  controls and t o  r h w  open a d  
clored positionr. A prerrure reducer ond regulator ir t o  bo 
provided for the Rydril CK. Hydraulic o i l  sha l l  be used a8 
the opareting fluid. One-inch sire  rsamlcrr r t e e l  piping 
sha l l  be wed to  connect the closing r n l t  t o  the prcventorr, 
Piping is t o  be t t r t e d  t o  meximuo r r t rd  pump prarrure. h o  
choko lani lold,  the four-inch choke f l w l i n e  and the four- 
inch relief l ino  r h a l l  be supported by acta1 rtsndr or roin- 
forced conerrto. Tho choke linea sha l l  be anchored. #o 
@harp bmdr or curves w i l l  bo pornitted io tho choke f lov-  
l i n e  from tho proventerr t o  the pits. i b d e t  t o  h r w  throe 
ray outlet: (1) to r o a e ~ o  pi t ,  (2) t o  choke box, (3) t o  
ocparator. t.py and rife aceerr w i l l  be maintained t o  tho 
choko uni fo ld .  
rill be provided in 8nd around choke manifold. A l l  valver 
throughout tho armably rha l l  bo oeloctad for operation i n  
the prerrnce of o i l ,  gar 8nd d r i l l i n g  fluids. VaLWl 
connected 8djaceot to the dr i l l ing  spool and a l l  r a r t 7 P a  
preventerr vi11 be .quipped v i t h  stem oxtmrionr ,univarra~ 

‘ jointr ,  If nooded, md operatins vheelr vhich a n  to  extend 

@thin tho llmitr of tho dorr$ek rubrtructutr v i l l  ba so 
oqdpprd vhm roqwrtod. 

- hlanwefle 

. 
t.eh control v i l l  be labeled t o  deaignato 

I f  deemrd naceraarY, velkvayr and r ta lNey@ 

)NRl AlNm#W .rUI ?W K l l I  b I N  
b LlW LI., UI )oI CIl.C* . boyad ads@ of derrick 8ubrtructuro. Any other V*lVer L* I. LII or WIUY 
s-1 OI u S W I  Y* Qlr nr . Orllrr 
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GRUV FEDERAL. INC. NVO-1528-7 
D r .  M. 0. Miller 

Wellhead Design - The wellhead has been designed and a de- 

i t a i l e d  sketch w i l l  follow i n  one of the additional submittals. The tree is 

d 

d ra ted t o  a working pressure of 15,000 p s i  and a l l  valves have s t a i n l e s s  steel 

v e r t i c a l  runs with packing and seals f o r  high temperature f lu ids .  

cons is t s  of two 3-1/2 inch master gate valves and a 3-1/2 inch swab valve. Be- 

tween the master gate valve and the  swab valve is a double wing assembly t o  

house the  choke bodies. 

w i l l  contain an adjustable choke. Each wing w i l l  consis t  of a Hi-Lo safe ty  

valve and a conventional wing valve. This spec i f ic  design l i m i t s  the  an t i -  

cipated high pressures t o  the  tree assembly, thus permitting l i g h t e r  weight 

pipe f o r  a l l  surface pipes and f i t t i n g s .  

The tree 

1J. . 

One wing w i l l  contain a posi t ive choke and the other bli 

ei 

$i 

1 

- 

? General Comments 

Ij The No. 1 Dr.  M. 0. Miller w e l l  has been proposed a s  a Geo' test prospect 

f o r  the  following reasons: 
(1) A known thick,  hot  and 

section ex is t s .  

(2) The land is presently unleas 
indicated a willingness t o  cooperate. 

u 
t 

& 

(3) The w e l l  has penetrated the same sands a s  the  No. 1 u Gladys McCall and e i the r  well  can be selected depending 

upon which landowner w e  can negot ia te  the  bes t  con- 

t r ac tua l  arrangement. 
I 

b 

I 

Y 

Yn 

I 

f 
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Lr( G E O ~  CHRISTMAS TREE 
TO BE ADAPTED FOR ALL REENTRY WELLS 

i BY GRUY FEDERAL, INC. . 
;J 

u 

POSITIVE CHOK 
u 
. .  
d 

J 

4d 

. I  ADJUSTABLE CHOKE 

HAND OPERATED WING VALVE 

SURFACE SAFETY VALVE 10,000 PSI 
, 

bl S P L I T  FLOW BODY 

I 

b 

Ij 

ki 7-1/16" X 10,000 PSI  W.P. 

E 

w 

d .  

ruJ- 

bi 

5,0008 W.P. VALVE 

i 

u PRODUCTION CASING 

M '  

. 10 
L 

\ 



' f o r  , 

UNION OIL OF CALIFORNIA DR. M. 0.. NILLER NO. - 1 
Price  Lake Area 

.I 

Operational 
'i Day 

id 1. Prepare location. 

I '  

d casinghead. 
2. Dig out  and inspect 9-5/8" casing, extend t o  proper e levat ion 

d r i l l  out cement from 10' t o  35'. 
i '  s t a l l  Blowout Preventers. u 

r i l l  pipe and d r i l l  c o l l a r s  con- 
f cement on Model K bridge plug 1 

li 
1 - 7  5th  quivalent of 19.5#/gal. mud. 

Repair casing, i f  necessary, by cement squeeze. id 

.1y 

6 t h  7. D r i l l  out cement, i f  necessary, t o  13,300' and increase mud 
1 '  weight t o  19.S#/gal. and test Blowout Preventers. 

7th 

9 t h  

ement and Baker Model K b dge plug located a t  13,000'. 

9. Make t r i p  and pick up 2600' of 3-1/2" OD i f  d r i l l  pipe and con- 
d i t i on  hole  ins ide  7" OD l i n e r  t o  top of HOWCO SVDC plug a t  
15,477'. 
hole t o  top of 5.'' OD l i n e r  a t  16,625'. 

10. Make t r i p  and run HRC squeeze t o o l  and 
a t  15,679', then reverse out excess cement. 

11. D r i l l  out cement and condition hole t o  top of 5" OD l i n e r  at 

Condition mud and d r i l l  out HOWCO plug and condition 

-Ir*i 
11th queeze o ld  perforat ions 

Y' 

3 16,625'. 

12. Run cement bond and GR depth control  log  from TD of 17,700' 
Y 

3,400' o r  t o  top of cement behind 9-5/8" OD casing. 

u 
* I  quired. 

13. On basis of bond log  block squeeze above and below proposed com- 
p le t ion  in t e rva l  and d r i l l  out cement i f  squeeze jobs are re- 

# '  

11 
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GRUY FEDERAL, INC. NVO-1528-7 (\ 
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rw- 
I - 

16th 14. Make t r i p  and dress off the  tieback s leeve on top of 7" OD 
d 

u 
i l i n e r  then lay  down d r i l l  pipe. 

17th 15. Rig up and run 7" casing from bottom up as follows: 

Weight/ Type Section 
From - To - Size ES Grade Ends Length 4ld 

d 

Y 

1 768' 14,168' 13,400' 7" OD 38f P l l O  LT 6 C 

11,400' 100' 7" OD 32# P l l O  LT & C 11,300' 
. 100' 0' 7" OD P l l O  LT & C 100' 

'13,400' - 11,400' 7" OD 35f P l lO LT 6 C 2,000' 

16. Allow casing t o  hang e i n  hole f o r  one hour f o r  temperature 
1 s t ab i l i za t ion ,  l a t c h  onto t ieback sleeve p u l l  s t r e t c h  i n  casing 

t o  allow f o r  heat  expansion with w e l l  flow. 
s l i p s  and nipple up BOP 

Hang casing i n  

20 t h  17. Pick up f u l l  completion s t r i n g  of 3-1/2" OD12.7Of/ft. PH6 
Hydril tubing with test too l  and go i n  hole t o  a t  least 16,620" 
and displace mud i n  hole with 10#/gal,'CaC/2 water, S e t  test 
too l  and test 7" casing and tieback connection t o  7,500 p s i  
f o r  30 minutes. I f  test OK, proceed t o  s t ep  19. I f  test not 
OK, proceed t o  correct  leak i n  casing i n  bes t  er d ic ta ted  

L 
'I 

d 
1 by such leak. 

.yj 21st  18. Rig up w i r e  l i n e  uni t  and run production pac 
a t  approximately 15,900'. 

19. Make up bottom hole completion assembly with 30 f e e t  sect ion of 
packer seals and one j o i n t  of blank tubing with no-go nipple 

Run circu- 
l a t i n g  sleeve i n  closed posi t ion two j o i n t s  above packer lo- 
cat ion sub and run landing nipple one j o i n t  above packer. G o  
i n  hole t e s t ing  each j o i n t  of tubing t o  10,000 p s i .  
l e a s t  one hour t i m e  for tubing s t r i n g  t o  expand t o  equilibrium 

6,500 p s i  d i f f e r e n t i a l  from bo t t  

k 20. Se t  tubing i n  packer with f u l l  t 

s 
\ below seals and with landing co l l a r  above sea ls .  

& 

Allow a t  
$ 1  

be temperature conditions. Space out tubing and test packer t o  

I 

locator  sub sets on packer top. 
i n s t a l l  Christmas tree and hang tubing off a t  surface,  Nipple 

test same t o  1, 0 ps i ,  then remove test plug from tree. Re- 
l ease  r ig .  

Remove blowout preventers, 

1 up Christmas tree, set re t r ievable  plug i n  bottom of tree and 
ei 

ht 
, I  

hi 

12 hi 



GRUV FEDERAL, INC. NVO-1528-7 
Dr .  M. 0. Miller u 

Operational 
k Day 

I 24th 21. Move out r ig .  

bnl 26th 22. Complete moving out r ig .  

I 27th 23. Operations on D r .  M. 0.  Miller Bo. 1 suspended while 
h l  d r i l l i n g  sal t  water disposal w e l l .  

I 37th 24. Resume operations and r i g  up w i r e  1 after completion 
' .  of work on disposal w e l l .  

25. Go i n  hole with through tubing perfor 
46' length) 
16,685' with four shots  per foot.  

hi 

JlcJ 

k 

38th ing gun (=ximum t 

and perforate  the  in t e rva l  from 16,475 t o  
Note: This perforating 

- w i l l  be done with a pressure d i f f e r e n t i a l  to  the  w e l l  bore; 
' therefore ,  the wellhead pressure should in s t an t ly  increase 
subs tan t ia l ly  when the perforating gun is f i red .  The wing 
valves on the Christmas tree should be closed before per- 
fora t ing  is done. 

L 26. Repeat t r i p s  with perforating gun u n t i l  the  casing is per- 
forated four shots  per foot  through e n t i r e  completion in- 

I t e r v a l  selected.  Release perforating uni t .  
ru 

39 th 27. Hook up production uni t  and place w e l l  on test. 
! 

GENERAL PROCEDURE FOR BLOWOUT PREVENTION: w 
, 1. Use BOP design as attached. The minimum assembly w i l l  consis t  of 

preventers. 
Type F o r  Shaffer Hydraulic Single, and the  upper preventer w i l l  be Hydril 
GK. Double preventers or  space savers may be used if approved by t h e  
company supervisor. 
Accumulator reservoir  pressure s h a l l  be su f f i c i en t  t o  c lose a l l  p r  
simultaneously i n  20 seconds with the  charging pumps closed dawn. 

1,200 p s i  when a l l  preventers are closed. 

The bottom and middle preventers may be Cameron QRC, Cameron l j  
An accumulator w i t h  a closing un i t  is  required. 

4 4  
Min- 

1 imum accumulator pressure s h a l l  be 1,500 p s i  i n i t i a l l y  and not less than 

lk 
2.; When nippling up production casing, test BOP's and choke 

7,500 p s i  with cold water, or as specif ied by the company represe 
BOP's w i l l  be tes ted  a t  l e a s t  once each day thereaf te r  whenworking i n  
open hole and once each week otherwise. 

Have a f u l l  opening safe ty  valve and Gray ins ide  BOP with d r i l l  pipe 
connections on the  r i g  f lobr .  1 

hd 

3. 

4. Have extra pipe rams o locat ion a t  a l l  t i m e s  

5 .  

b 

b 

! 13 
id 

Locate a l l  choke manifolds, l i n e s  and valves a t  the  s i d e  of and away from 
the  substructure.  Adequately support and t i e  down the choke assembly. 
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GRUY FEDERAL, INC. NVO-1528-7 

ESTIMATED REENTRY COST > 

for 
UNION OIL OF CALIFORNIA DR. M. 0. MILLER 170. 1 

CAMERON PARISH, LOUISIANA 

u 
u 
ti 
u 

Estimated 
Activity Amount 
1. Lease acquisition and legal fees $ 20,000 

2. Rig transportation cost 15,000 

3. Location preparation 195,000 

4. Rig time - 26 days 124,800 
5. Bits 3,000 
6. Mud and chemicals 40,000 

i; 7. Casinghead 2,000 

8. Christmas tree 70,000 (1) 
9. Casing' patch 6,000 
10. Rental tools and equipment 20,000 
11. 3-1/2" drill pipe rental 20,000 
12. Trucking 10,000 

13. Gamma ray and col ator 6,000 

14. dement and services 7,000 

Perforating 30 , 000 
14,700' of 3-1/2" P-105 12.95# PH-6 Hydril tubing 303,000 (2) 

17. Packer and subsurface completion equipment 15,000 

I; 
11,400' of 7" tieback casing per prognosis 249,000 (3) 

7,500 
20. Miscellaneous 40,000 
21. Contingencies 45 io00 

Total $ 1,228,300 

nor shopping to reuse on other Geo' wells. 
(2) Approximately 80% can be reused on other Geo 
(3) Will incorporate all available tubing in sto 

Louisiana and effectively reduce cost requirements 

Ili 
ii 

14 
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RUY FEDERAL,  INC. NV021528-7 

1 

SALT WATER DISPOSAL WEL 
FOR 

4 
NO. 1 Dr. M. 0.  Miller i: 

ly; 
. The available electrical logs covering th 

ground surface through a depth of 5,000 feet indicate the fresh water 
sands to extend to approximately 900 feet and that adequate sand to 
accommodate salt water disposal occur above 4,500 feet. In view of 
these data the following well prognosis and estimated cost is submitted: 

Operational 
ELi 
I Day w 

0 1. Drive 13-3/8" OD casing t o  

27th 2. Move in and rig up water well rig. 

1 29 th 3. Drill 12-1/8" hole to 1,200 feet. 
I 

30 th 4. Run 1,200 feet of 9-5/8" 35.01 H-40 casing with 
guide shoe on bottom and a float collar one joint 
above bottom. 
casing for bottom 500 feet and cement casing to surface: 

u 
Use one centralizer per 100 feet of Li 

32nd 5. Drill 8-3/4" hole below surface c -. 
34th 6. Run induction electric an 

clr, 

desired. 

7. Run 5-1/2"'OD 15.58 5-55 
bottom and float collar two joints above bottom. 
centralizers on every other joint of casing for bottom 
500 feet. Cement casing 
returns at the surface. 

Make trip with 2-7/8" wo 
to float collar at appro 
mud in hole with water. 

5-1/2" casing 

ng and tree t o  

Run 
I 

water in hole. 

g down and move out water well rig. 

12. Run gamma ray - cement bond log from total depth to 
1,200 feet and block squeeze with cement, if 
t o  obtain good bond. 



q 
GRUY FEDERAL,INC. NVO-1528-7 

Dr. M. 0. Miller 

Operational 
Day 

ill 
LI 
1; 

13. Rig up wireline unit and run gamma ray-collar log 
from bottom to 1,200 feet. 

14. Perforate approximately 50 feet of the lowest clean . 

sand determined from electrical logs with four shots 

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 

N per foot using a casing bullet gun and rig down 

41st 15. 

;J deemed necessary. 

Estimated Cost 

1. Move in rig, drill to 2,500 feet and set two 
casing strings. 

130 feet of 13-3/8" 65# 5-55 plain end casing 

1; 

' 

Stand by-rig 

Cement and Services 

.Electric logging 

Stimulation 

I 

Contingencies 
k 

r l  
L TOTAL WELL COST 

t 

* l  16 1 u 
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G R U Y  FEDERAL,JNC. NVO- 1528- 7 
. .  

i 

TEST PROGNOSIS 
4 i  

f o r  
Dr .  M. 0 .  Miller 
Second Lake Area 

ii 

ij 
11 
c 
;13 

&' 
Li 
c; 

( 1  

42nd 1. Move i n  and nipple up test equipment. Hydraulically 
t es t  a l l  systems with water t o  400 psi .  

Run two Amerada RPG3 pressure gauges w i t h  24 hour 
clocks and 15,000 p s i  ful l -scale  def lect ion to'16,060 
feet, stopping f o r  f i f t e e n  minutes each 3,000 f ee t .  
Hang bombs f o r  two hours and record surface pressure 
with deadweight tester. 

ki. 

45th 2. 

I Retrieve pressure bombs. 

3. Hook up two-pen pressure recorder t o  ing  upstream 
from the  choke and to the  casing t o  observe f o r  tubing 
o r  packer leaks. 

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

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

46th 6. Gradually increase the  flow r a t e ' i n  increments u n t i l  
e i t h e r  the maximum flow rate from the  w e l l  o r  10,000 
ba r re l s  per day is achieved. Continue t o  flow a t  t h i s  
rate f o r  24 hours while recording surface temperature, 
pressure, and gas and l iqu id  production. 
flow rate of w e l l  not su f f i c i en  

(1) ac id ize  

4. 

5 .  

I f  maximum 
4' i !  7 

k 
0 

47 t h  . Shut w e l l  i n  and measure surfac h@ 
0 deadweight tester. 

'y 48th 8. When wellbore pressure has s t ab i l i zed ,  run two Amerada 

i t  

$ 1  
~ 

RPG3 pressure bombs with f i v e  day clocks and l a t ch j in to  
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, monitor surface pressure, temperature and flow 
rates and take the following samples: 

9. 
b 

2 
(a) Two, one l i t e r ,  f u l l  w e l l  stream samples f o r  

i t  chemical analysis.  
ki 

i7 
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U RUY FEDERAL, INC. 

i 

NVO- 15 2 8- 7 
T e s t  Prognosis 

I rc 
Operational 

Day 

I 
(b) Three, one l i ter ,  separator l iqu id  samples. 

id ( c )  Two, one liter, separator gas samples. 

50 th 10. Increase flow rate t o  4,000 ba r re l s  per day f o r  24 
hours and sample as before. 

11: 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 before. 

w 
51st 

I ’  

52nd 12. 
hi 

u 
1 

53rd 13. Shut w e l l  i n ,  measure build-up f o r  24 hours, then 
1 r e t r i eve  pressure bombs. 

I 

& 54th 14. Place w e l l  on production a t  low rate and gradually 

t I  10,000 ba r re l s  per day. 
increase rate over a 12-hour period u n t i l  it reaches 

15. Flow w e l l  a t  t h i s  rate f o r  two weeks while measuring 
4 

I surface pressure, temperature and flow rates. 

16. 

17. 

Sample as before p r io r  to shut t ing w e l l  in .  

Shut w e l l  i n  and run two pressure gauges t o  16,060 
feet and record u n t i l  deadweight tester a t  surface 
indicates  s ta t ic  conditions have been reached. 

b 
1 

67th 

‘ 1  

68th 18. Pu l l  pressure gauges, r e l e a s e .  test equipment and 
move same out. 

iu 
1 

19. Proceed with plug and abandonment operations. . LJ 

I 

6 
I 

w 
I 

rn 













j 
cpi 

i 
GRUV F E D E R A L ,  IN'C. NVO-1528-7 u 

PLUGGING AND ABANDONMENT PROCEDURE ii f o r  

UNION OIL OF CALIFORNIA DR. M. 0. MILLER NO. 1 
CAMERON PARISH, LOUISIANA 

Id 
1. 

2. 

3. Squeeze cement perforations.  

4. 

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

Nipple up pump trucks t o  w e l l  head. L 
I f  squeeze pressure i s  not obtained, overdisplace cement i n t o  formation 
with water and repeat  squeeze cementing un t i l  successful. 

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

hd 

L 

t; 

ry 

I 

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

7. 

8 .  

Pul l  and l a y  down tubing. 

Run f r e e  point indicator  and cut  off 7" OD casing w i t h  chemical c u t t e r  
above indicated f r e e  point. 

1 ' 1  

t 9. . .  Pul l  and l a y  down 7" casing. 

10. 

11. Set cement plug 100' i n  and 100' out of 7" OD casing. ' 

12. Pu l l  tubing and set a plug from 50 

13.. Cut of f  9-5/8" casing 3' below gro 

b 14. Release r ig .  

Pick up tubing and run i n  hole. 

I 

15. Send tubing d casing t o  pipeyard 

16. Send Christmas tree t o  shop f o r  overhaul. 
bl 

y. 

ii 
L 

24 
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SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST 
GEOPRESSURED-GEOTHERMAL WELL TEST PROGRAM 

GRUY FEDERAL, INC.  
NO. L-10 

u 

(Drilled as Union O i l  of California-Dr:M;O; Miller No. 1) w Cameron Parish,.Louisiana 

Ij 

CB 
I 

A. GENERAL 

1. Is the  proposed s i te  located i n  the  area covered by t h e  "Gulf 

Coast Programmatic Environmental Assessment, Geothermal Well 

Testing, the  Fr io  Formation of Texas and Louisiana "October 

! 

-__.. 
hi 

I 19771 
Y e s  X No - If no, explain. 

Has a Federal, s tate 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  t he  area? 
Y e s  No X I f  yes, provide a copy, i f  available.  

Have a l l  required permits, l icenses ,  and/or a 

posed project  been obtained? 

Y e s  No X If' no, explain. 

Cannot be applied f o r  u n t i l  arrangements with landowner have 

u 
2. 

iJ 
i 

d 
3. 

u 

w 

w 

d 

. been f inal ized.  

4. Does the  project  s i te  f a l l  within the  habi ta t  of rare o r  endangered 

species? 
Yes No X I f  yes, explain. 

A r e  known archeological sites, h i  

within or  v i  
Y e s  No X I f  yes, explain. 

W i l l  expected continuous noise  1 
or less a t  t 

Y e s  X 

5. 

w 

6. 
lcri 

_I- d 

id 
B. SITE CONSTRUCTION i 

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,, d r i l l  

pad, road construction, mud reserve p i t s ,  pipeline)? 1 

b d *  . Y e s  No X I f  yes, describe. 

I 
26 hi . 
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ii 
I -2- 

L 

2. W i l l  addi t ional  land clear ing be required f o r  the  disposal  w e l l  
(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. 

3. W i l l  the  si te and re la ted  roads be t rea ted  

L 

1 
I 

Y e s  No X I f  no, explain. 

Road and work s i te  t o  be boarded. 

A r e  portable san i ta ry  f a c i l i t i e s  o r  an approved s e p t i c  system t o  

be used a t  the  site? 
4. 

- Y e s  X No I f  no, explain. 

5. W i l l  l iqu id  and so l id  wastes be disposed i n  accordance with l o c a l  

regulations? 

Y e s  X No 

W i l l  erosion control  be required f o r  excavate 

Y e s  

W i l l  dredge s p o i l  be deposited i n  swamp f o r e s t  or marshland? 

Y e s  X No 

Upon completion of proposed test program, w i l l  t he  s i te  be restored 

t o  as natura l  a condition as possible by regrading, f i l l i n g ,  and 

reseeding? 

Y e s  x No - If no, explain. 

I f  no, explain. - - 
6.  

No X I f  yes, explain. - 
7. 

I f  yes, explain. Copy B-7 f o r  Watkins-Miller. 
I_ - 

8.  

t; 

C. WELL TESTING AND SAFETY 

1. Is f l u i d  production from the  w e l l  du r i  

weeks o r  less i n  duration per formation? 

Yes 

T e s t  expected t o  re 

Is the t o t a l  dissolved so l id s  of t he  produced geopres 

expected t o  be 90,000 mg/l or iess? 

If  no, explain. Yes X 

Is the  volume of geopressure f l u i d  t o  be produced and injected 

expected t o  be3;'000,000barrels or  less?  

Yes X No 

L 
I No X I f  no, explain. - - ccd 

' 
2.  u 

t 

No - ;b 
3. 

I f  no, explain. - - 
.27 ' 
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Y 
I 
I 4. Is the temperature of produced geoperssured f l u i d  expected t o  be 

260OC o r  l e s s?  

Y e s  X No - I f  no, explain. 

W i l l  the  gas content of t he  produced f l u i d  be f la red?  

d 

4 
5.  

Yes X No - I f  no, explain. 

W i l l  blowout preventers ra ted t o  a t  least 10,000 PSI be  used? 

Yes X No - I f  no, explain. 

W i l l  production tubing rated t o  a t  least 20,000 PSI, be used? 

Y e s  

Can safe ty  valves be operated from remote locations? 

Yes X No - I f  no, explain. 

W i l l  t he  test tree be rated t o  a t  least 10,000 PSI? 
Y e s  X N o  - I f  no, explain. 

W i l l  a test w e l l  d i rec t iona l  survey be conducted? 

Y e s  No X I f  yes, a t  what in te rva l?  f ee t .  I f  no, 

explain. 

Well already d r i l l e d  and cased. 

W i l l  a l ined  pond be used t o  hold a l l  l iqu id  e f f luents  and pro- 

duction f l u i d s  tha t  are not injected? 

Y e s  X No - If no, explain. 

Has an in jec t ion  permit been obtained? 

Yes No - X I f  no, explain. 

Cannot be applied f o r  u n t i l  arrangement 

W i l l  H2S monitors be located onsite? 

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

N o  h i s tory  of H2S. 

I 

6. 
d 

kll 

k 

1 

7. 
X If no, explain. See Watkins-Miller f o r  inconsistency. No - 

8.  

u 
9 .  

i 
L1 
u 

10. 

11. 

12. r$ 

d 
1 

13. 

&Id 

I 14. W i l l  f i r e  extinguishers be located onsi te?  u 
No - Yes X 

I f  no, explain. 

Do contingency plans e x i s t  f o r  evacuating personnel should a blowout 

occur o r  high leve ls  of HzS be detected? 

Yes X No - I f  no, explain. 

b 
15. 

bid 

28 
itid 
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GRUY FEDERAL, INC. 

May 3 ,  1978 
, CONSULTANTS IN ENERGY SYSTEMS 

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

191  1 JEFFERSON DAVIS HWY, SUITE 500 
ARLINGTON. VIRGINIA 22202 
703/979-2955 




