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AB ST RACT 

On December 8 ,  1 9 7 7 ,  Gruy F e d e r a l ,  I n c .  t o o k  o v e r  t h e  C .  D .  Hopkins  
e t  a l .  No. 2 w e l l ,  l o c a t e d  n e a r  J e s u p  i n  Wayne County ,  G e o r g i a  ( l a t .  31' 
3 2 '  N . ,  l o n g .  8 l 0  4 3 '  W . ) ,  t o  b e  deepened  and used  f o r  g e o t h e r m a l  temp- 
e r a t u r e - g r a d i e n t  measurements .  The w e l l  w a s  d r i l l e d  f rom 4 , 0 0 9  t o  4 , 3 4 1  
f e e t ,  t h e n  diamond c o r e d  t o  4 , 3 7 1  f e e t ,  28 f e e t  o f  c o r e  b e i n g  o b t a i n e d  
f o r  a n a l y s i s .  A f t e r  l o g g i n g  by t h e  U.S.G.S.  D i s t r i c t  Groundwater  O f f i c e  
i n  A t l a n t a ,  t h e  w e l l  was t e r m i n a t e d  w i t h  3%" t u b i n g  t o  4 , 3 8 6  f e e t .  

S c i e n t i s t s  from V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  d e t e r m i n e d  t h e  
bot tom-hole  t e m p e r a t u r e  t o  b e  60oC ( 1 4 0 0 F )  a t  1 , 3 3 1  meters ( 4 , 3 6 5  f e e t ) .  
Over t h e  i n t e r v a l  4 7 - 1 , 3 3 1  meters ( 1 5 4 - 4 , 3 6 5  f e e t )  t h e  l e a s t - s q u a r e s  
t e m p e r a t u r e  g r a d i e n t  was 2 9 . 3  0 . 1 4  OC/km ( 1 . 6 1  0 . 2 5  OF/100 f t ) .  

1 



OPERATIONAL REPORT 

C. D. Hopkins et al. No. 2 

Geothermal Well-of-Opportunity, Wayne County, Georgia 

On November 21, 1977, Gruy Federal, Inc. was instructed to monitor 
the C. D. Hopkins et al. No. 2 oil and gas exploratory well to be drilled 
in Wayne County, Georgia, and, if it was a dry hole, to obtain it for 
deepening and use as a geothermal temperature-gradient measurement well. 
This action originated in a conference call with: 

- DOE/DGE Washington, 

- DOE/NOO Las Vegas, and 

- State of Georgia, Department of Natural Resources, in Atlanta. 

The well is located within the Atlantic Coastal Plain province in 
southeastern Georgia, near the community of Jesup about 25 miles north- 
east of Brunswick (figure 1). 

Interest holders in the Hopkins No. 2 test well are: 

- Mr. W. K. Davis (responsible for drilling and testing under 
a contract with the other principals) 

One Allen Center, Suite 1000 
Houston, Texas 77002 

- American @uasar Petroleum Company 
Suite 1415, Annex Bank of New Orleans 
New Orleans, Louisiana 70112 

- Champlin Petroleum Company (not included as an operator in 
permits from the State of Georgia) 

700 Houston Natural Gas Building 
Houston, Texas 77002 

The Georgia well was considered a geothermal well-of-opportunity 
(WOO) as defined in Cruy's existing DOE/DGE contract number EG-77-C-08-1528. 
The well-of-opportunity program uses conventional petroleum wells to 
gather geothermal-geopressure data by enabling Gruy Federal to act as an 
agent for DOE/DGE in negotiating for the well, if it is a dry hole or is 
abandoned and can be reeentered. Without risk or liability to the original 
operator, Gruy Federal drills the well deeper or recompletes in the 
geothermal zone of interest and logs, tests, produces and analyzes it as 
necessary to gather specific data on reservoir characteristics, production 
performance, fluids, etc. 

Authorization for Gruy Federal, Inc. to proceed under modification of 
contract EG-77-C-08-1528 was documented by telegram from Dr. James C. 
Bresee to Dr. Alan Lohse, Dated December 2, 1977. 
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Figure 1. Index map showing l o c a t i o n  of w e l l  s i t e  area nea r  Jesup, Georgia 
3 



-- Initial contact was made with Mr. Davis on November 28, 1977, in 
Brunswick, Georgia. At that time the well was already being drilled at 

r '  a depth of about 1,200 feet. 

Other conversations on November 30 and December 1 confirmed a mutual 
agreement between Davis and Gruy Federal to work toward culminating an 
equitable arrangement to transfer the well (dry hole) to Gruy Federal with- 
out interruption of field operations or support services, and defined and 
clarified numerous terms with respect to liabilities, material, costs and 
credits if the well became a dry hole of no further interest to the orig- 
inal operators. 

Arrangements were made to repermit the well with the State of Georgia 
in the name of Gruy Federal, Inc. 

Mr. Daniel A. Johnson, Area Engineer with the Gruy Management Service 
Company, Dallas, Texas, was assigned to work with Gruy Federal, and placed 
on standby. 

On Thursday, January 8 ,  1 9 7 8 ,  the morning operations report indicated 
that the well was being logged at TD 4 , 0 0 9  feet. The test well was de- 

' clared a dry hole by the operators that afternoon, whereupon inventory of 
on-site materiel was conducted by Mr. Johnson on behalf of Gruy Federal 
and the tool pusher on behalf of Davis and American Quasar. 

Transfer of the well was accomplished by a conventional petroleum 
industry letter-of-agreement dated December 8 ,  1 9 7 7 ,  and signed by William 
K. Davis, John Trenchard for American Quasar, and Alan Lohse for Gruy Federal. 

After Gruy Federal took over the well as operator, it was drilled 
through sands and shales of Cretaceous age from 4 , 0 0 9  feet to 4 , 3 0 5  feet, 
thence volcanic material to 4 , 3 3 5  feet. At 4 , 3 3 1  feet the penetration rate 
slowed to four feetlhour, indicating a change in lithology from overlying 
sedimentary and weathered igneous rocks to hard basement rocks. 

During drilling operations, the cuttings were analyzed both by Baroid 
and the U.S.G.S. geologist on site. 

The well was drilled ahead to 4 , 3 4 1  feet, and then diamond cored to 
4 , 3 7 1  feet. At 4 , 3 7 1 ,  28 feet of core had been obtained, and the penetra- 
tion rate was slowing once again with possible implication of  expensive 
damage to the diamond core barrel, so the decision was made to shut down. 

The well was logged by the U.S.G.S. District Groundwater Office, 
Atlanta, Georgia, and copies of all logs were distributed to the original 
operators and to the State of Georgia. 

As shown in the Daily Chronologic Report (Appendix A), actual opera- 
tions to deepen the well commenced January 10 at a depth of 4,009 feet, 
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and terminated January 15 with 3%'' tubing run to 4,366 feet. The 
well was drilled to 4,371 feet but tubing could not be landed in 
the bottom four feet of rat hole. 

Technical data about the well completion are shown in the com- 
pletion schematic (figure 2) and the wellhead equipment schematic 
(figure 3 ) .  

The tubing used to case the hole was run with a float shoe 
(steel plate welded onto the bottom end) in order to leave the tubing 
full of fresh water for the temperature surveys. The tubing was also 
set in heavy gel mud with a corrosion inhibitor additive, rather than 
the usual cement, in order to facilitate eventual salvage of the 136 
joints of tubing. 

The completed well, in its existing condition, is promised to the 
State of Georgia for use as a water resource monitoring well at the 
completion of the temperature-gradient observations. The procedure 
for making the transfer has been worked out and will be accomplished 
during the month of April 1978. 

Because this well appeared to be favorably located with respect 
to the thermal anomaly shown on the AAPG Geothermal Gradient Map for 
North America (1976) ,  it was logged by Virginia Polytechnic Institute 
scientists on January 12, 1978. The bottom-hole temperature at a 
depth of 1331 meters (4365 feet) was 60OC (140'F). Over the interval 
47-1328 meters (154-4355 feet) the least-squares temperature gradient 
was 29.3  k 0.14 OC/km (1 .61 f 0.25 'F/100 ft). This is about 10% less 
than expected; however, the hole had not reached thermal equilibrium. 
Disturbance from ground-water convection was apparent at several 
depths in the hole, especially near the top of  basement. Further 
logging will be conducted in the future. 
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C .  D. Hopkins, etal. No. 2 
Completion Schematic 

X 

Completion Fluid is: 

Fresh Water Base 
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C .  D. Hopkins et a 1  No. 2 
Wellhead Equipment 

Item A Descriptlon 

1 9-5/8" x 7 " ,  5-55 Casing Swage 

2 Larkin 7" x 34", 2000# WP, Wellhead w/2-2" side 
outlets w/2" LP threads 

3 2", XH, Bullplug 

4 2", XH, Nipple, 10" long 

5 2", 2000# Ball valve WKM w/2" threaded ends 

6 2". XH Tapped bullplug 

7 f" Pressure qauge needle valve 

8 + "  2000 psi oil filled Yarsh Pressure Gauge 
9 34", 12.95P/ft., P-105, IJ3SS TBG 

10 

11 Tubing valve 1 5 O O P  W P  

12 

13 2-7/8" coupllng, J-55 

14 2-7/8" 8rd x 2-3/8" 8rd swage Nipple, J-55 

15 2-3/8", J-55 coupling 

16 2-3/8" ard x 2" LP Swage Nipple XH 

17 2". 3 0 0 0 #  coupllng 

1 8  2", XH, Tapped bullplug 

19 4" Pressure Gauge Needle Valve 

20 +" ,  2000# o i l  fllled Marsh Pressure Gauge 

Crossover sub - 3%'' IJ3SS Pln x ~ r d  Pin 

3%''  grd x 2-7/8'' ~ r d  Swage Nipple, 5-55 

3 -  

Figure 3 
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APPENDIX A 

APPLICATION FOR PERMIT T O  DRILL, DEEPEN OR PLUG BACK 

APPLICATION TO DRILL DEEPEN PD PLua BACK 0 

Proposed depth: 
4500 o r  less 

I NANE O F  COAIPAXY OR OPERATOH DATB 

Rptnry or cable tools Approx. date work WlU start 

Rotary  I 12/8/77 

December 6 ,  1977 Gruy F e d e r a l ,  I n c .  
Address c i t y  Btht. 

Number of acres In lease: 

Houston Texas 77002 517 Southwest Tower 

DESCRIPTION O F  WELL AND LWBE 

Bbvat lon (&round) I 
Section-towndhlp-ranee or block & sumw 

I wYmhr Name-of lease 

C .  D. Hopkins e t  a1 
Well locatlon tsive footage from eectlon linea) 

Number of welle on lewe. lncludlng thls wall. 
completed in or drilllnp to thls rasewolr: 

Fleld & reservolr ( I f  wlldcat, so state)  County 

wc Wayne 
Dlatnnce, In mlles. and dirrctlon lrom.nearest  town o r  post onice 

Permlt Number 
Approval Date: 

Approved BY: 

Notlce. Before sendlne In thin form be sure  that  you have glven 
d Information regueyted hluch unnecessary correepond- 

Name of Regulatory Body 

Form No. P-1 

Authorlred by Order No 

AppllWUOn to Drlll. Dmpen or Plw molt 

I 
If l a s e .  purchased wlth one or  more Name Add rta 
wella drilled. from whom purchnaed: 

Status  of bond 

- 
Remarke: (If thls la an application to deepen or plug back. brlefly descrlbe work t o  be done, glvlng preeent 

producing zone and expected new producing zone) 

P l e a s e  r e f e r  t o  permi t  t o  d r i l l  submi t ted  by W .  K .  Davis and American Quasar 
f o r  above in fo rma t ion  on l o c a t i o n  and p l a t .  Gruy F e d e r a l ,  I n c .  is  app ly ing  
on ly  t o  deepen t h e  w e l l  on beha l f  of t h e  Div i s ion  of Geothermal Energy, 
Department of Energy. 

I 



APPENDIX B 

D A I L Y  CHRONOLOGICAL REPORT 

( R e p o r t s  f o r  T r e v i o u s  24 h r s . )  

C .  D.  Hopkins  e t  a1  No. 2 
Wayne County ,  G e o r g i a  

12-9-77 0700 h r s .  PTD = 4 0 0 9  FT RKB. W .  K .  Dav i s  
t e r m i n a t e d  o p e r a t i o n s  a t  1700 h r s .  Gruy 
F e d e r a l ,  I n c . ,  W.  K .  D a v i s ,  and American 
Quasa r ,  Lnc. f i n a l i z i n g  re lease of  w e l l  t o  
Gruy F e d e r a l ,  I n c .  I n v e n t o r i e d  mud m a t e r i a l s ,  
b i t s  and f u e l  a t  1 7 0 0  h r s .  P i cked  up new 
H T C  XIG 8-314" b i t  and R I H  t o  4 0 0 9  FT RKB. 
C i r c u l a t e d  3 h r s .  and p u l l e d  b i t  i n t o  9-5/8" 
c a s i n g  s h o e  @ 1 3 7 2 .  S t a n d i n g  by w h i l e  release 
of w e l l  i s  b e i n g  n e g o t i a t e d .  

12-10-77  0 7 0 0  h r s .  PTD 4 0 0 9  FT RKB. F i n a l i z e d  re lease 
of w e l l  t o  Gruy F e d e r a l ,  I n c .  a t  1 2 0 0  h r s .  
R I H  t o  4 0 0 9  FT and d r i l l e d  s o f t  t o  f i r m  s h a l e  
and s a n d s  t o  4 1 9 2  FT RKB. D r i l l e d  ha rd  s h a l e  
and sand  from 4 1 9 2 - 4 2 1 2  PT RKB. D r i l l e d  s o f t  
t o  f i r m  sand  and s h a l e s  t o  4 3 0 5  FT RKB. D r i l l e d  
f i r m  v o l c a n i c s  s h a l e  and sand  t o  4 3 3 5  FT RKB. 
P e n e t r a t i o n  r a t e S l o w e d  t o  4 _FT/Hr .  @ 4 3 3 1  
FT RKB.  

12-1 1-7  7 0700 h r s .  PTD = 4 3 3 5  FT RKB. D r i l l e d  h a r d  
basement  r o c k  t o  4 3 4 1  FT F X B .  USGS r e p r e s e n -  
t a t i v e  conf i rmed  basement  r o c k  by t h i n  s e c t i o n .  
POOH w l b i t .  Examina t ion  of b i t  i n d i c a t e s  no  
j u n k  on bo t tom of h o l e ,  b u t  ex t r eme  d u l l i n g .  
P i cked  up diamond c o r e h e a d  and c o r e  b a r r e l  and 
R I H .  Washed t o  bo t tom from 4 3 3 0  FT. C i r c u l a t e d  
1 h r .  and d ropped  b a l l  t o  c l o s e  i n n e r  c o r e  BBL. 
c i r c u l a t i n g  p o r t .  S t a r t e d  t o  spud  co rehead  and 
s w i v e l  p a c k i n g  went  o u t .  POOH t o  c a s i n g  shoe .  
Shu t  down w a i t i n g  on s w i v e l  p a c k i n g  @ 0700 h r s .  

12-12-7 7 0700 h r s .  PTD - 4 3 4 1  W a i t i n g  on s w i v e l  
p a r t s  and r e p a i r i n g  s w i v e l  t o  1 0 4 5 .  R I H  w / c o r e  
BBL. and s t a r t e d  c u t t i n g  c o r e  a t  1 2 0 0  h r s .  I n i t i a l  
r a t e  of p e n e t r a t i o n  2 f t l h r .  s l o w i n g  t o  1 f t l h r .  @ 
4 3 4 0  FT. Made c o n n e c t i o n  @ 4 3 5 1  FT. Could n o t  
make any  h o l e  a f t e r  c o n n e c t i o n .  POOH t o  i n s p e c t  
c o r e h e a d .  Recovered 8 FT. o f  b l a c k  basement  c o r e .  
Found p i e c e  of t o n g  d i e  i n s e r t  on  t o p  of  c o r e .  
Corehead and i n s e r t  e x a m i n a t i o n  i n d i c a t e d  co rehead  
damaged by t o n g  d i e  i n s e r t .  P i c k e d  up  new c o r e -  
head and s t a r t e d  i n  h o l e  w l c o r i n g  a s sembly .  
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C.  D. Hopkins  e t  a 1  No. 2 
Wayne County,  G e o r g i a  

12-13-77 0700 h r s .  PTD = 4351 FT RKB. F i n i s h e d  r u n n i n g  i n  h o l e  
w l c o r i n g  a s s e m b l y  and c u t  c o r e  f rom 4351-4371 FT RKB. 
P e n e t r a t i o n  r a t e  2 FT/HR. i n i t i a l l y  s l o w i n g  t o  1 
FT/HR. @ 4371 FT. POOH. Recovered 2 20 FT. of b l a c k  
basement  r o c k  c o r e .  Corehead i n  v e r y  good c o n d i t i o n .  
L a i d  Down c o r e  b a r r e l  and j a rs .  Rigged up USGS 
l o g g i n g  t r u c k  and r e c o r d e d  l o g s  as follows: 

Run #l: Gamma Ray, T e m p e r a t u r e ,  C a l i p e r  
Run #2:  I E S  - 16" ,  64" Normal 

12-14-77 0700 h r s .  PTD - 4371 FT RKB. Con t inued  r u n n i n g  USGS 
l o g s  as  f o l l o w s :  

Run #3: Gamma Gamma D e n s i t y  
Run #4: N e u t r o n  P o r o s i t y  
Run #5: A c o u s t i c  V e l o c i t y  
Run #6: T h t e e  E l e c t r o d e  R e s i s t i v i t y  

S t a r t e d  r u n n i n g  i n  h o l e  w/8-3/4" b i t  @ 0430 h r s .  
R e p a i r e d  drawworks @ 0600 hrs .  Have 2000 f t .  of  p i p e  
i n  h o l e  @ 0700 h r s .  

12-15-77 0700 h r s .  PTD = 4371 FT RKB. Ran i n  h o l e  t o  4341 FT 
and c i r c u l a t e d  and c o n d i t i o n e d  h o l e  and mud. W a i t i n g  
on d e c i s i o n  from S t a t e  of  G e o r g i a  c o n c e r n i n g  abandon- 
ment p r o c e d u r e .  Began m i x i n g  heavy  g e l  mud @ 1200 h r s .  
Weighted mud t o  10 .0  l b / g a l  and added g e l  and c a u s t i c  
t o  i n c r e a s e  v i s c o s i t y .  Added 1 drum of  B a r o i d  Coat  
415 c o r r o s i o n  i n h i b i t o r  on f i n a l  c i r c u l a t i o n .  F i n a l  
mud p r o p e r t i e s  : 

W t .  = 10  l b l g a l  
V i s c o s i t y  = Too t h i c k  t o  measu re  
Funne l  v i s c o s i t y  = 100 second  p l u s  
PH = 10.6 

POOH w l d r i l l p i p e  l a y i n g  down same. N i p p l e d  down 
BOP s t a c k  and n i p p l e d  up w e l l  head  equ ipmen t .  S t a r t e d  
r u n n i n g  35' t u b i n g .  51  j ts .  i n  h o l e  @ 0700 h r s .  

12-16-7 7 0700 h r s .  PTD = 4371 FT RKB. Con t inued  r u n n i n g  
31 5 II 12.95 # l f t . ,  P-105, IJ3SS t u b i n g .  S l i p s  would 

n o t  h o l d  a f t e r  j o i n t  55. H o t s h o t t e d  new s l i p  i n s e r t s  
from L a u r e l ,  M i s s i s s i p p i .  Ran 3%" t u b i n g  and t a g g e d  
b o t t o m  of  h o l e  @ 4368 FT RKB. Spaced o u t  t u b i n g  
w/pup j t s .  and l a n d e d  t u b i n g  w i t h  s h o e  @ 4366 f t .  
T o t a l  of 136 j t s .  of  t u b i n g  i n  h o l e .  Rigged down 
t u b i n g  t o o l s  and r e l e a s e d  r i g  @ 1800 h r s .  F i n a l  r e p o r t .  
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APPENDIX C 

COMPLETION DATA 

C. D. Hopkins et al. No. 2 
Wayne County, Georgia 

Surface Casing 

9 5/8" ,  3 6 # l f t . ,  K-55, ST&C set at 1370 FT RKB. 

Wellhead Equipment 

Larkin 7 " ,  2000# wellhead with slips and packoff for 
3%" tubing. Two side outlets are 2" LP threads. 

Tubing Data 

3%", 12.95 #/€t., P-105, IJ3SS Range I1 Tubing landed at 
4366 FT RKB. End of tubing is capped and welded. 

RKB-TBG 6 .50 '  
Pup Jt. 7 .62 '  
Pup Jt . 9.60 '  
136 Jts. Tbg. 4388.62 '  
Shoe Pup 3.25 '  

Landing depth 4365.59 

Completion Fluid--Annulus 

10.0 lb/gal fresh water gel mud w/ 10 ga1/100 BBLS. Baroid 
Coat 415 Corrosion Inhibitor. PH = 10.6 
Funnel Viscosity = 100 seconds plus. 

Completion Fluid--Inside Tubing 

Fresh water w/ 10 ga1/100 BBLS. Baroid Coat 415 Corrosion 
Inhibitor. 

Cementing Data 

Surface Casing - 9 518 
Cemented to surface with top j o b .  

Tubing - 3%" 
No cement used--pipe run blanked off in heavy thick packer 
type mud. 
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Jt .  
/I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

L e n g t h  

31.68 
32.50 
31.40 
33.06 
31.44 
32.13 
32.54 
31.93 
32.18 
30.57 
32.85 
31.74 
32.25 
32.67 
32.40 
32.48 
32.55 
32.38 
32.10 
32.13 
30.41 
32.58 
32.78 
32.24 
31.20 
31.75 
31.27 
32.12 
32.50 
31.75 
32.23 
32.64 
31.94 
32.60 
32.27 
31.83 
32.15 
30.68 
29.72 
31.33 . 

I C  

APPENDIX D 

Tub ing  T a l l y  as Run 12-15-77 
3%", 12.95 # / f t . ,  P-105, IJ3SS 

C. D.  Hopk ins  e t  a1 No. 2 
Wayne Co. ,  G e o r g i a  

Jt. 
# L e n g t h  

41 32.70 
42 31.56 
43 30.90 
44 31.50 
45 32.28 
46 31.92 
47 32.65 
48 30.15 
49 32.10 
50 32.50 
51 31.56 
52 31.91 
53 32.15 
54 32.21 
55 32.35 
56 32.30 
57 32.45 
58 31.93 
59 32.35 
60 30.30 
61 32.15 
62 32.10 
63 32.53 
64 32.05 
65 31.80 
66 32.45 
67 32.68 
68 29.70 
69 30.73 
70 30.97 
71 32.58 
72 31.95 
73 32.43 
74 31.35 
75 31.18 
76 31.26 
77 31.92 
78 32.14 
79 31.95 
80 32.44 

J t .  
# L e n g t h  

81 32.00 
82 32.43 
83 32.25 
84 32.50 
85 32.20 
86 30.40 
87 31.78 
88 32.24 
89 29.39 
90 32.46 
91 31.34 
92 31.86 
93 32.45 
94 32.12 
95 29.96 
96 32.34 
97 32.09 
98 31.96 
99 32.59 
100 30.00 
101 32.17 
102 32.39 
103 32.04 
104 31.43 
105 32.27 
106 31.94 
107 32.96 
108 31.93 
109 32.24 
110 32.58 
111 31.52 
112 30.37 
113 32.47 
114 31.55 
115 32.20 
116 32.10 
117 31.77 
118 32.18 
119 31.58 
120 32.00 

1 2  
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J t .  
/I L e n g t h  

121 31.98 
122 32.28 
123 31.11 
124 32.24 
125 32.60 
126 32.03 
127 32.16 
128 32.31 
129 28.70 
130 32.41 
131 31.30 
132 32.05 
133 32.63 
134 3 2 . 8 4  
135 32.45 
136 32.38 

TOTAL 4338.62 
Pup J t .  7.62 
Pup J t .  9.60 

Shoe 3.25 
GRAND TOTAL 4359.09 

RKB-TBG 6.50 
L a n d i n g  

Dep th  4365.59 

Note :  Shoe j o i n t  
h a s  s t ee l  
p l a t e  welded  
o v e r  e n d .  
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